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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
Copyright 1983,86,87 Advanced Engineering Software (aes)
Ver. 4.1C Release Date: 5/11/87 Serial # 100908

Especially prepared for:

HALL & FOREMAN
kkkkkkkkkkkkkkkdkkkkkkkik*x DESCRIPTION OF STUDY *kkkkkkkkhhkhhkhhhkkhkkk
* FONTANA MASTER STORM DRAIN PLAN, HAWKER 1 LINE, LINE "A"
* Q 100-YEAR
* JN3547
hkkhhkhkhhhhkhhhkhkhkhhkkkhkhkhkhhhhkhkhhhhhhhhkhhhhkhhhhhhhhhdohhhhhhhhkhkkhkkkkkkkk

FILE NAME: HAWKER1.DAT
TIME/DATE OF STUDY: 1: 4 1/ 1/1980

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

—-—*TIME-OF-CONCENTRATION MODEL*~--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE =
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

10-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.050
100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.500
COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HOUR) = 1.5000
SLOPE OF INTENSITY DURATION CURVE = .6000
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FLOW PROCESS FROM NODE 501.00 TO NODE 501.10 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]*#* .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1985.00
DOWNSTREAM ELEVATION = 1955.00
ELEVATION DIFFERENCE = 30.00
TC = .412%[( 1000.00%* 3.00)/( 30.00)]** .20 = 13.167
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.726
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 28.30
TOTAL AREA (ACRES) = 10.00 PEAK FLOW RATE(CFS) = 28.30
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FLOW PROCESS FROM NODE 501.10 TO NODE 501.20 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.5 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 14.0

UPSTREAM NODE ELEVATION = 1955.00

DOWNSTREAM NODE ELEVATION = 1944.00

FLOWLENGTH (FEET) = 300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 28.30

TRAVEL TIME(MIN.) = .36 TC(MIN.) = 13.52
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FLOW PROCESS FROM NODE 502.00 TO NODE 501.20 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.667

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 27.77
EFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 20.00

PEAK FLOW RATE(CFS) = 55.53

TC(MIN) = 13.52

*********%*************************************************************
FLOW PROCESS FROM NODE 501.20 TO NODE 501.30 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.5 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 14.8

UPSTREAM NODE ELEVATION = 1944.00

DOWNSTREAM NODE ELEVATION = 1931.00

FLOWLENGTH (FEET) = 500.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 55.53

TRAVEL TIME (MIN.) = .56 TC(MIN.) = 14.09
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FLOW PROCESS FROM NODE 503.00 TO NODE 501.30 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.578
SOIL CLASSIFICATION IS "A"



RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5

SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 53.93
EFFECTIVE AREA(ACRES) =  40.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  40.00

PEAK FLOW RATE(CFS) = 107.87

TC(MIN) = 14.09
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FLOW PROCESS FROM NODE 501.30 TO NODE 501.40 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 39.0 INCH PIPE IS 26.9 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 17.7

UPSTREAM NODE ELEVATION = 1931.00

DOWNSTREAM NODE ELEVATION = 1923.00

FLOWLENGTH(FEET) = 300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 107.87

TRAVEL TIME(MIN.) = .28 TC(MIN.) = 14.37
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FLOW PROCESS FROM NODE 504.00 TO NODE 501.40 IS CODE = 8

* %

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.536

SOIL CLASSIFICATION IS "AM

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 36.00 SUBAREA RUNOFF(CFS) = 95.71
EFFECTIVE AREA(ACRES) = 76.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  76.00

PEAK FLOW RATE(CFS) = 202.04

TC(MIN) = 14.37
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FLOW PROCESS FROM NODE 501.40 TO NODE 501.50 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON~PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 45.0 INCH PIPE IS 36.1 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 21.3

UPSTREAM NODE ELEVATION = 1923.00

DOWNSTREAM NODE ELEVATION = 1900.00

FLOWLENGTH(FEET) = 750.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 202.04

TRAVEL TIME (MIN.) = .59 TC(MIN.) = 14.96
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FLOW PROCESS FROM NODE 505.00 TO NODE 501.50 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.452
SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 31.00 SUBAREA RUNOFF(CFS) = 80.07
EFFECTIVE AREA(ACRES) = 107.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 107.00
PEAK FLOW RATE(CFS) = 276.38
TC(MIN) = 14.96
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FLOW PROCESS FROM NODE 506.00 TO NODE 501.50 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.452
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 22.00 SUBAREA RUNOFF(CFS) = 56.83
EFFECTIVE AREA(ACRES) = 129.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 129.00

PEAK FLOW RATE(CFS) = 333.20

TC(MIN) = 14.96

Fkkdkkhkhhkhkhhhkkdhhkkhkhkkhhhhhhhhkhhhkhkhhhhkhhhhkhhhkhhhhrkdkhhhhkkhhhkkkhhhrkkn
FLLOW PROCESS FROM NODE 501.50 TO NODE 501.60 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 54.0 INCH PIPE IS 42.3 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 25.0
UPSTREAM NODE ELEVATION = 1900.00

DOWNSTREAM NODE ELEVATION = 1857.00

FLOWLENGTH (FEET)' = 1300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 333.20

TRAVEL TIME(MIN.) = .87 TC(MIN.) = 15.83
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FLOW PROCESS FROM NODE 507.00 TO NODE 501.60 IS CODE = 8




100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.337
SOIL CLASSIFICATION IS "A™"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 99.18
EFFECTIVE AREA(ACRES) = 169.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 169.00

PEAK FLOW RATE(CFS) = 419.04

TC(MIN) = 15.83
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FLOW PROCESS FROM NODE 508.00 TO NODE 501.60 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR)
SOIL CLASSIFICATION IS "A"

3.337

RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 99.18
EFFECTIVE AREA(ACRES) = 209.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 209.00

PEAK FLOW RATE(CFS) = 518.22

TC(MIN) = 15.83
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FLOW PROCESS FROM NODE 501.60 TO NODE 501.80 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 66.0 INCH PIPE IS 49.4 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 27.2

UPSTREAM NODE ELEVATION = 1857.00

DOWNSTREAM NODE ELEVATION = 1817.00

FLOWLENGTH (FEET)' = 1320.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 66.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 518.22

TRAVEL TIME (MIN.) = .81 TC(MIN.) = 16.64
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FLOW PROCESS FROM NODE 509.00 TO NODE 501.80 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.239
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 43.00 SUBAREA RUNOFF(CFS) = 102.81
EFFECTIVE AREA(ACRES) = 252.00
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 252.00



PEAK FLOW RATE(CFS) = 602.53
TC(MIN) = 16.64
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FIOW PROCESS FROM NODE 501.80 TO NODE 510.10 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

PIPEFLOW VELOCITY (FEET/SEC.) = 10.6

UPSTREAM NODE ELEVATION = 1817.00

DOWNSTREAM NODE ELEVATION = 1815.00

FLOWLENGTH (FEET) = 1300.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 102.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 602.53

TRAVEL TIME(MIN.) = 2.04 TC(MIN.) = 18.68

****************i******************************************************
FLOW PROCESS FROM NODE 510.00 TO NODE 510.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.021
SOIL CLASSIFICATION IS "A"
RESIDENTTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 87.82
EFFECTIVE AREA(ACRES) = 292.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES)., = 292.00
PEAK FLOW RATE(CFS) = 641.08
TC(MIN) = 18.68
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FLOW PROCESS FROM NODE 510.10 TO NODE 510.20 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

PIPEFLOW VELOCITY(FEET/SEC.) = 11.3

UPSTREAM NODE ELEVATION = 1815.00

DOWNSTREAM NODE ELEVATION = 1811.00

FLOWLENGTH(FEET) = 1280.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 102.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 641.08

TRAVEL TIME(MIN.)f= 1.89 TC(MIN.) = 20.56

******************%@***************************************************
FLOW PROCESS FROM NODE 510.20 TO NODE 510.20 IS CODE = 1




CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 20.56

RAINFALL INTENSITY (INCH./HOUR) = 2.85

EFFECTIVE STREAM AREA (ACRES) = 292.00

TOTAL STREAM AREA(ACRES) = 292.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 641.08
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FLOW PROCESS FROM NODE 511.00 TO NODE 511.00 IS CODE = 2

* %k

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K#*[ (LENGTH** 3.00)/(ELEVATION CHANGE) J** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION =" 1980.00
DOWNSTREAM ELEVATION = 1950.00
ELEVATION DIFFERENCE = 30.00
TC = .412%[( 1000.00%* 3,00)/( 30.00) J** .20 = 13.167
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.726
SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4: DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 28.30
TOTAL AREA (ACRES) = 10.00 PEAK FLOW RATE(CFS) = 28.30
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FLOW PROCESS FROM NODE 511.00 TO NODE 511.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

* %

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.4 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 15.0

UPSTREAM NODE ELEVATION = 1950.00

DOWNSTREAM NODE ELEVATION = 1920.00

FLOWLENGTH(FEET) = 700.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 28.30

TRAVEL TIME(MIN.) = .78 TC(MIN.) = 13.94
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FLOW PROCESS FROM NODE 512.00 TO NODE 511.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3,600
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF (CFS) = 27.17
EFFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) = .582



TOTAL AREA (ACRES) = 20.00
PEAK FLOW RATE(CFS) = 54.33
TC(MIN) = 13.94
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FLOW PROCESS FROM NODE 511.10 TO NODE 513.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN  33.0 INCH PIPE IS 25.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 11.0

UPSTREAM NODE ELEVATION = 1920.00

DOWNSTREAM NODE ELEVATION = 1915.00

FLOWLENGTH (FEET) -=- 400.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 54.33

TRAVEL TIME (MIN.) = .60 TC(MIN.) = 14.55
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FLOW PROCESS FROM NODE 513.00 TO NODE 513.10 IS CODE = 8

* %

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.510
SOIL CLASSIFICATION IS "“A"
RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 12.00 SUBAREA RUNOFF(CFS) = 31.62
EFFECTIVE AREA(ACRES) = 32.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES)' = 32.00
PEAK FLOW RATE(C¥S) = 84.33
TC(MIN) = 14.55-
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FLOW PROCESS FROM NODE 513.10 TO NODE 514.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

* %

DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 18.5

UPSTREAM NODE ELEVATION = 1915.00

DOWNSTREAM NODE ELEVATION = 1890.00

FLOWLENGTH (FEET) = 700.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1l
PIPEFLOW THRU SUBAREA(CFS) = 84.33

TRAVEL TIME(MIN.): = .63 TC(MIN.) = 15.18
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FLOW PROCESS FROM NODE 514.00 TO NODE 514.10 IS CODE = 8
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.422

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRZS) = 20.00 SUBAREA RUNOFF(CFS) = 51.11
EFFECTIVE AREA(ACRES) = 52.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 52.00

PEAK FLOW RATE(CFS) = 132.89

TC(MIN) = 15.18
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FLOW PROCESS FROM NODE 519.00 TO NODE 514.10 IS CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.422
SOIL CLASSIFICATION IS "aA"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 37.00 SUBAREA RUNOFF(CFS) = 94.56
EFFECTIVE AREA(ACRES) = 89.00
AVERAGED Fm(INCH7HR) = .582
TOTAL AREA(ACRES):=  89.00
PEAK FLOW RATE(CFS) = 227.45
TC(MIN) = 15.18

hhkhkkkkkdhhhhhkhhhkhhhhkhhhhhdhhhhhhhhhhhrhkhhhhkhhhhdhkhhhhhhhkkkhhkhkkhhhkx
FLOW PROCESS FROM NODE 514.10 TO NODE 515.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 48.0 INCH PIPE IS 36.5 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 22.2

UPSTREAM NODE ELEVATION = 1890.00

DOWNSTREAM NODE ELEVATION = 1850.00

FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 227.45

TRAVEL TIME (MIN.): = .98 TC(MIN.) = 16.16

j
i
hkdkkhhhkkhh ko kk kA kkkk kA kR AR AR Ak ko kk ke hkhkhhkhkhhkhhkhkhkhkkkkdkkkkk®
FLOW PROCESS FROM NODE 515.00 TO NODE 515.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.296
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 97.70



EFFECTIVE AREA(ACRES) = 129.00

AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 129.00
PEAK FLOW RATE(CFS) = 315.09
TC(MIN) = 16.16

Fhkkhkkkhkhkdkhkhkkkkkkkkkkkkkrkkkkkkkhkhkhhhhhhhhhhhhhhhhhhhkhhhhhhkhkhhhhhdkkk
FLOW PROCESS FROM NODE 515.10 TO NODE 510.20 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 54.0 INCH PIPE IS 42.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 23.8

UPSTREAM NODE ELEVATION = 1850.00

DOWNSTREAM NODE ELEVATION = 1811.00

FLOWLENGTH(FEET).= 1300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1l
PIPEFLOW THRU SUBAREA(CFS) = 315.09

TRAVEL TIME(MIN.) = .91 TC(MIN.) = 17.07

kkkhhkhkhkhhhkhhhkhkhhhkhhhhkhhkhhrhkhhhhkhhhhkkhhhhhhhdhhkdhhkhkkhhrhhhkhhhkhhhkkkhk
FLOW PROCESS FROM NODE 516.00 TO NODE 510.20 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.189
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 93.85
EFFECTIVE AREA(ACRES) = 169.00°

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 169.00

PEAK FLOW RATE(CFS) = 396.54

TC(MIN) = 17.07

kkkkkhkhkhhkhkkhhkhhhhrhrhhrhkhhhhkkhhrhkhhhhhhhhhhhdkhkhkkhkhhkhhhhhhkhkhkhdhhrkkk
FLOW PROCESS FROM NODE 510.20 TO NODE 510.20 IS CODE = 1l

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

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 17.07

RAINFALL INTENSITY (INCH./HOUR) = 3.19

EFFECTIVE STREAM AREA(ACRES) = 169.00

TOTAL STREAM AREA(ACRES) = 169.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 396.54

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME  INTENSITY FM EFFECTIVE
NUMBER RATE(CF5) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)
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1 641.08 20.56 2.852 .58 292.00
2 396.54 17.07 3.189 .58 169.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS}@ AREA (ACRES)
1 986.32 ;| 461.00
2 1007.72 411.36
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1007.72 TIME(MINUTES) = 17.068
EFFECTIVE AREA(ACRES) = 411.36 :
TOTAL AREA(ACRES) = 461.00

hkkhkkhkhkhhkhkhkhhkhhkhkhhhhhhkdkhhkhkdhhhkhkhhhhkhdhhhkhhhkhhkhhkhkhhhkhhkhkhdhhhkkhhhkdkdsk
FLOW PROCESS FROM NODE 510.20 TO NODE 517.10 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER~SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 102.0 INCH PIPE IS 58.3 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 30.1

UPSTREAM NODE ELEVATION = 1811.00

DOWNSTREAM NODE ELEVATION = 1775.00

FLOWLENGTH(FEET)'= 1500.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 102.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 1007.72

TRAVEL TIME(MIN.) = .83 TC(MIN.) = 17.90

kdkkdkkdkdkkdkkhkkkkkhkhhhhdkkdkhhhhhkkhkkkkhhhhkkkhkkhdhhkhhkhkhhhhkhhhhkhhkhhh
FLOW PROCESS FROM NODE 517.00 TO NODE 517.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.099

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 90.63
EFFECTIVE AREA(ACRES) = 451.36

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 501.00

PEAK FLOW RATE(CFS) = 1022.62

TC(MIN) = 17.90 '

khkkhkkkhkhhkhkhkhkhkhkhhkhkhkhkhkkhkkkhkkhhkhkhkhhhhhhhkhhhhhhkhhhhhhhhhhhhhhhhkhhhhhkkrkk
FLOW PROCESS FROM NODE 517.10 TO NODE 518.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

11



DEPTH OF FLOW INf102.0 INCH PIPE IS 72.8 INCHES

PIPEFLOW VELOCITY{(FEET/SEC.) = 23.6

UPSTREAM NODE ELEVATION = 1795.00

DOWNSTREAM NODE ELEVATION = 1782.00

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 102.00 NUMBER OF PIPES = 1
PIPEFL.OW THRU SUBAREA(CFS) = 1022.62

TRAVEL TIME (MIN.) = .71 TC(MIN.) = 18.61

Tkkkkhkhhkhkhhkhhkhkdkhkhhhhhhhkkhhhhkhhhhhkhhhhhhhrrkhrkdhkdhhdhhkhkhkhhhkkkkk
FL.OW PROCESS FROM NODE 518.00 TO NODE 518.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.028
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRIS) = 94.00 SUBAREA RUNOFF(CFS) = 206.95
EFFECTIVE AREA (ACRES) = 545.36

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 595.00

PEAK FLOW RATE(CFS) = 1200.69

TC(MIN) = 18.61

hkkkdkhhhhkhhhkhhhdhkhkhhkhhhhkhhhhkhhhhhkhhhhhhhhhhhkhhhhkhhkhhhhhkrkdkkkkhhhk
FLOW PROCESS FROM NODE 518.10 TO NODE 518.10 IS CODE = 1

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MINUTES) = 18.61

RAINFALL INTENSITY (INCH./HOUR) = 3.03

EFFECTIVE STREAM AREA (ACRES) = 545.36

TOTAL STREAM AREA(ACRES) = 595.00

PEAK FLOW RATE(CFS) AT CONFLUENCE =  1200.69
******************‘k!****************************************************

FLOW PROCESS FROM NODE 520.00 TO NODE 520.10 IS CODE = 2

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]*#* .20

INITIAL SUBAREA FLOW-LENGTH =  950.00

UPSTREAM ELEVATION = 1872.00

DOWNSTREAM ELEVATION =  1843.00

ELEVATION DIFFERENCE = 29.00

TC = .412*%[( 950.00%* 3.00)/( 29.00) ]** .20 = 12.854
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.781

SOIL CLASSIFICATION IS "A"

§
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RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 28.79
TOTAL AREA(ACRES) = 10.00 PEAK FLOW RATE (CFS) = 28.79

khkkhkhkhkhhhhkhkhkhkhkkhhhhhhkhhhhkhkhhhhhhhhhkhhhkhhhhkhhhkhkhhhhhhkhhrkdkkkhkhhx
FLOW PROCESS FROM NODE 520.10 TO NODE 520.20 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN|: 24.0 INCH PIPE IS 17.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 12.1

UPSTREAM NODE ELEVATION = 1843.00

DOWNSTREAM NODE ELEVATION = 1830.00

FLOWLENGTH (FEET) = 550.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 28.79

TRAVEL TIME(MIN.) = .76 TC(MIN.) = 13.61

kkdkkhhkkhhkhdkhhhhkhhhhhhhkkhhhhrhhhhhhhhrhdkhkhhkhkhhhkkhhhohhhkkhkkhkhdhkkk
FLOW PROCESS FROM NODE 521.00 TO NODE 520.20 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.653

SOIL CLASSIFICATION IS "a"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRZS) = 10.00 SUBAREA RUNOFF(CFS) = 27.64
EFFECTIVE AREA(AZRES) = 20.00

AVERAGED Fm(INCH/HR) = .582

TOTAL .AREA (ACRES) =  20.00

PEAK FLOW RATE(CFS) = 55.28

TC(MIN) = 13.61

khkkkhkhkdkkhhkhkhkhkhhkhkhkhhhhkhhhhhhkhhkhhkhhkhhhhkhkhhhkhkhhhhhhkkhhhhrhkkrkhhkhkdkhkhkkdk
FLOW PROCESS FROM NODE 520.20 TO NODE 520.30 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.3 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 15.7

UPSTREAM NODE ELEVATION = 1830.00

DOWNSTREAM NODE ELEVATION = 1800.00

FLOWLENGTH(FEET): = 1000,00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUSBAREA(CFS) = 55.28

TRAVEL TIME(MIN.}§= 1.06 TC(MIN.) = 14.68

khkhhhhhhhhhhhkhhhhhkkhhhhhhhhhhhhhhhhhhkkkhkhkhhkhkhkhhkkkkhkkkkkkhkkkkkrrhkhx
FLOW PROCESS FROM NODE 522.00 TO NODE 520.30 IS CODE = 8
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100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.492
SOIL CLASSIFICATiQN IS "an
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 20.00 SUBAREA RUNOFF (CFS) = 52.37
EFFECTIVE AREA (ACRES) = 40.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 40.00
PEAK FLOW RATE(CFS) = 104.75
TC(MIN) = 14.68

hhkkkkhkhkhhkhhhhhhhhkhkdhhhkhkdhhkhkhhhkhkhhhhkhkhhhhkhkhkhhkhhhhhkhhhhkhhrhhkkkdkkhkkkkkdk
FLOW PROCESS FROM NODE 520.30 TO NODE 520.40 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN..39.0 INCH PIPE IS 31.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 14.6

UPSTREAM NODE ELEVATION = 1800.00

DOWNSTREAM NODE ELEVATION = 1793.00

FLOWLENGTH(FEET) ‘=  400.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 104.75

TRAVEL TIME (MIN.) = .46 TC(MIN.) = 15.13

Jedek g de ke Rk ok ko ok ok ok ke ko ko ok ok ok ko ke
FLOW PROCESS FROM NODE 523.00 TO NODE 520.40 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.428

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 17.00 SUBAREA RUNOFF(CFS) = 43.55
EFFECTIVE AREA(ACRES) = 57.00

AVERAGED Fm(INCHYHR) =  .582

TOTAL AREA(ACRES)'= 57.00

PEAK FLOW RATE(C7S) = 146.01

TC(MIN) = 15.13° :

hkhkhkhhhhhhkkhkhhhhhhhkkhhhhhhkkhkhrhhhhhhhhhhhhhhhhhhkkkdhhhhhhhhkhkhkkkkkkk
FLOW PROCESS FROM NODE 520.40 TO NODE 518.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 45.0 INCH PIPE IS 33.8 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 16.4
UPSTREAM NODE ELEVATION = 1793.00

14



DOWNSTREAM NODE ELEVATION = 1782.00

FLOWLENGTH(FEET) = 600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 146.01

TRAVEL TIME (MIN.) = .61 TC(MIN.) = 15.74

*hkkkkhhdkhhhhkhhhhkkhhkhhddhhhhhhkhkhhhhhkhhhhkhhhhhhhhkhdhdkhhkhkdkhhidkkkdkhkkdkdkkkkk
FIOW PROCESS FROM NODE 518.10 TO NODE 518.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 15.74

RAINFALL INTENSITY (INCH./HOUR) = 3.35

EFFECTIVE STREAM'AREA(ACRES) = 57.00

TOTAL STREAM AREA(ACRES) = 57.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 146.01

CONFLUENCE INFORMATION:

STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE

NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 1200.69 18.61 3.028 .58 545.36
2 146.01 15.74 3.348 .58 57.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 1329.83 602.36
2 1294.52 . 518.39
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1329.83 TIME (MINUTES) = 18.606
EFFECTIVE AREA(ACRES) = 602.36
TOTAL AREA(ACRES) = 652.00

hhkhkhkhhhhkhhhkhkhhhkhhhkkhhhkkkhhhhkhhhkhhhkhhhhkhhkhhhkhkhhkdhhhhhkkkkkkhkhkhkdkhkhk
FLOW PROCESS FROM NODE 518.10 TO NODE 518.20 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 102.0 INCH PIPE IS 76.8 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 29.0

UPSTREAM NODE ELEVATION = 1782.00

DOWNSTREAM NODE ELEVATION = 1755.00

FLOWLENGTH (FEET). = 1400.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 102.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) =  1329.83

TRAVEL TIME (MIN.)' = .80 TC(MIN.) = 19.41

15



Ikdkkkdhkhhhkkhkhhhhhkdkhkhhhkhhkhhhkhhhdkdhkdhhhhhhhhkhhkkkdhhkhkhhhdkhhhhkhhkkkddkkk
FLOW PROCESS FROM NODE 524.00 TO NODE 518.20 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.952
SOIL CLASSIFICATION Is "a"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 28.00 SUBAREA RUNOFF(CFS) =  59.73
EFFECTIVE AREA(ACRES) = 630.36

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 680.00

PEAK FLOW RATE(CFS) = 1344.74

TC(MIN) = 19.41

***********************************************************************
FLOW PROCESS FROM NODE 518.20 TO NODE 518.20 IS CODE = 1l

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 19.41

RAINFALL INTENSITY (INCH./HOUR) = 2.95

EFFECTIVE STREAM!AREA(ACRES) = 630.36

TOTAL STREAM AREAKACRES) =- 680.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1344.74

khkhkhhkhhhhhhhhkhhhkhhhdhkhkdkdkdhdkdhdhdkdddddkdddhddkdkddkdedkdd sk dkdkkddkdhkddkdkkkdr
FLOW PROCESS FROM NODE 518.20 TO NODE 518.20 IS CODE = 7
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>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

USER-SPECIFIED VALUES ARE AS FOLLOWS:

TC(MIN) = 21.50 RAIN INTENSITY(INCH/HOUR) = 2.78

EFFECTIVE AREA(ACRES) = 472.15

TOTAL AREA(ACRES) = 587.00 PEAK FLOW RATE(CFS) = 1129.54
AVERAGED LOSS RATE, Fm(IN/HR) = .600

kkkkdkkkddhhhkdkhhhkhhkhhkkhhhkkkkhhkhkhhkkhkhhkhkhhkhhhkhhkhhhdkhkhdhhhhkk
FLOW PROCESS FROM NODE 518.20 TO NODE 518.20 IS CODE = 1

_—--———————————————,————_.__————__———————_——————_————_———-————-—————--———

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 21.50

RAINFALL INTENSITY (INCH./HOUR) = 2.78

EFFECTIVE STREAM AREA(ACRES) = 472.15

TOTAL STREAM AREA(ACRES) = 587.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1129.54

16
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CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME  INTENSITY FM EFFECTIVE
NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 1344.74 19.41 2.952 .58 630.36
2 1129.54 21.50 2.777 .60 472.15

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

SUMMARY RESULTS:

STREAM  CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 2446.80 1056.62
2 2374.62 1102.51
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2446.80 TIME(MINUTES) = 19.410
EFFECTIVE AREA(ACRES) = 1056.62
TOTAL AREA(ACRES).= 1267.00

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 1267.00
EFFECTIVE AREA(ACRES) = 1056.62
PEAK FLOW RATE (CFS) = 2446.80

END OF RATIONAL METHOD ANALYSIS
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- RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)

- Copyright 1983,86,87 Advanced Engineering Software (aes)
- Ver. 4.1C Release Date: 5/11/87 Serial # 100908
- Especially prepared for:
- HALL & FOREMAN
RRKAIKAKRARA Rk kAR hkhkhhhdkd DESCRIPT]ON OF STUDY KEKKERKKARRRRKRAR AR kR hkE kX
- SAN SEVAINE MODEL, FULLY DEVELOPED CONDITION * NYON RopD
X HAWKER ) .25 YR, {CALCS FOR HAWKER2.DAT) LINE'A’ PLONG DUNCAN CA
* V.N./JM., N 3814-023, 11/14/71988 REF: CRAWNFORD *

il e e e e 3k e e ok 3k ek ek e e e e e ek e o ok ek ok e e ok Ak e o ok e e o ke ke 9 ke e e ke e o ok ok ok sk ke ok e ok e e ko e de e e e

#»  FILE NAME: HAWKER1.DAT
TIME/DATE OF STUDY: 10:36 11/14/1988

- =x=zz===c==

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
)
e --*TIME-OF-CONCENTRATION MODEL*--

ws USER SPECIFIED STORM EVENT(YEAR) = 25.00
SPECIFIED MINIMUM PIPE SIZE(CINCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL¥*
10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.050
« 1O0-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.500
COMPUTED RAINFALL INTENSITY DATA:

s STORM EVENT = 25,00 1-HOUR INTENSITY(INCH/HOUR) = 1.2050
“L QF INTENSITY DURATION CURVE = .4000

n

oy

e e Ao ek ok ok e ek sk ok ek e e e ok e e e T e e e ok o Sk A o e e ok o T e e ke A e e e e e ok e ok S e o e ok ok e ek ke e ek e e e

FLOW PROCESS FROM NODE  501.00 TO NODE 501.10 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
o TC = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)I** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
= UPSTREAM ELEVATION = 1985.00

DOWNSTREAM ELEVATION =  1955.00
8 ELEVATION DIFFERENCE = 30.00

TC = .412*[( 1000.00** 3.00)/¢ 30.00)1** .20 = 13,167
- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.994
SOIL CLASSIFICATION IS ®An

il

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA RUNOFF(CFS) = 21.7

TOTAL AREA(ACRES) = 10.00 PEAK FLOW RATE(CFS) = 21.71
-

cde KK I KK FFKKKKIEIREKRIKKRIREIKEKERAKRTAR R TR TR AR IR RIRRRNRRRR AR KR KRRk Rk ke ke hRk

FLOW PROCESS FROM NODE 501.10 TO NODE 501.20 IS CODE = 3
- +COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>»2>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
DEPTH OF FLOW IN 21.0 INCH PIPE 1S 13.4 INCHES
™™ PIPEFLOW VELOCITY(FEET/SEC.) = 13.4

e



@ UPSTREAM NODE ELEVATION = 1955.00
DOWNSTREAM NODE ELEVATION = 1944.00

"™ FLOWLENGTH(FEET) = 300.00 MANNINGS N = .013
- FSTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
“LOW THRU SUBAREA(CFS) = 21.7

o nnvEL TIME(MIN.) = .37 TC(MIN.) = 13.54
L
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“% FLOW PROCESS FROM NODE 502.00 TO NODE 501.20 IS CODE = 8
T e e e e e

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.944
 SOIL CLASSIFICATION IS #an

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

= SUBAREA AREA(ACRES) = 10.00  SUBAREA RUNOFF(CFS) = 21.26
EFFECTIVE AREACACRES) =  20.00

™ AVERAGED Fm(INCH/HR) =  .582

. TOTAL AREACACRES) =  20.00

PEAK FLOW RATE(CFS) =  42.52
we TCMIN) = 13.54
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“ FLOW PROCESS FROM NODE  501.20 TO NODE 501.30 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
a >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

= DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.5 INCHES
FLOW VELOCITY(FEET/SEC.) = 13.8
“ Lr3TREAM NODE ELEVATION = 1944.00
DOWNSTREAM NODE ELEVATION = 1931.00

FLOWLENGTH(FEET) = 500.00 MANNINGS N = .013

g CSTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 42.52

~n TRAVEL TIME(MIN.) = .60 TC(MIN.) = 14.14

.

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

"™ FLOW PROCESS FROM NODE  503.00 TO NODE 501.30 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.868
%8 SOIL CLASSIFICATION IS wam

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
™ SUBAREA AREA(ACRES) = 20.00  SUBAREA RUNOFF(CFS) = 41.15
- EFFECTIVE AREA(ACRES) = 40.00

AVERAGED Fm(INCH/HR) = .582
o JTOTAL AREA(ACRES) =  40.00

PEAK FLOW RATE(CFS) = 82.29
- TC(MIN) = 14.14
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- “'™\ PROCESS FROM NODE  501.30 TO NODE 501.40 IS CODE = 3

->>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
ww >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

™ DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.4 INCHES

b



ws PIPEFLOW VELOCITY(FEET/SEC.) = 16.2
UPSTREAM NODE ELEVATION = 1931.00
™= DOWNSTREAM NODE ELEVATION = 1923.00

- FLOWLENGTH(FEET) = 300.00 MANNINGS N = .013
"MATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
wn +rEFLOW THRU SUBAREA(CFS) = 82.29
TRAVEL TIME(MIN.) = .31 TC(MIN.) = 14.45
+all
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FLOW PROCESS FROM NODE 504.00 TO NODE 501.40 IS CODE = 8
v >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.831%
SOIL CLASSIFICATION 1S "Aw

™ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 36.00 SUBAREA RUNOFF(CFS) = 72.87

® EFFECTIVE AREA(ACRES) =  76.00
AVERAGED Fm(INCH/HR) =  .582
™ TOTAL AREA(ACRES) =  76.00

« PEAK FLOW RATE(CFS) = 153.83
TC(MIN) = 14.45
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FLOW PROCESS FROM NODE  501.40 TO NODE  501.50 IS CODE = 3
« >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
TH OF FLOW IN 42.0 INCH PIPE IS 31.0 INCHES
" . .PEFLOW VELOCITY(FEET/SEC.) = 20.2
UPSTREAM NODE ELEVATION = 1923.00

™ DOWNSTREAM NODE ELEVATION = 1900.00
- FLOWLENGTH(FEET) = 750.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
»m PIPEFLOW THRU SUBAREA(CFS) = 153.83
TRAVEL TIME(MIN.) = .62 TC(MIN.) = 15.07
o

"“"-***************************************************************************

FLOW PROCESS FROM NODE  505.00 TO NODE 501.50 IS CODE = 8
i

w0 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.761
SOIL CLASSIFICATION IS wAM
"™ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 31.00 SUBAREA RUNOFF(CFS) = 60.78
EFFECTIVE AREA(ACRES) = 107.00
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 107.00
#8 PEAK FLOW RATE(CFS) = 209.80
TC(MIN) = 15.07

w***************************************************************************

+ PROCESS FROM NODE  506.00 TO NODE = 501.50 IS CODE = 8

o= 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.761




¥  SOIL CLASSIFICATION IS nAn

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
“™ SUBAREA AREA(ACRES) = 22.00  SUBAREA RUNOFF(CFS) = 43.14
- FSFECTIVE AREA(ACRES) = 129.00
AGED Fm(INCH/HR) =  .582
«= JUTAL AREACACRES) = 129.00

PEAK FLOW RATE(CFS) = 252.93
e TC(MIN) = 15.07

b 3
****************************************************************************

FLOW PROCESS FROM NODE  501.50 TO NODE 501.60 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
¥ >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
~= DEPTH OF FLOW IN 48.0 INCH PIPE IS 39.1 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 23.1

™ UPSTREAM NODE ELEVATION = 1900.00

.. DOWNSTREAM NODE ELEVATION = 1857.00
FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013

«= ESTIMATED PIPE DIAMETERCINCH) = 48.00  NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) =  252.93 .

~= TRAVEL TIME(MIN.) = .94  TC(MIN.) = 16.01

-l

i***************************************************************************

FLOW PROCESS FROM NODE  507.00 TO NODE 501.60 IS CODE = 8

3 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.662
™ SOIL CLASSIFICATION IS A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 74.89
o EFFECTIVE AREA(ACRES) = 169.00
AVERAGED Fm(INCH/HR) =  .582

== TOTAL AREA(ACRES) = 169.00
PEAK FLOW RATE(CFS) = 316.42
*# TC(MIN) = 16.01

s
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FLOW PROCESS FROM NODE 508.00 TO NODE 501.40 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2,662

™ SOIL CLASSIFICATION IS “AM
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 74.89
EFFECTIVE AREA(ACRES) = 209.00
AVERAGED Fm(INCH/HR) =  .582
W TOTAL AREA(ACRES) = 209.00

PEAK FLOW RATE(CFS) = 391.32
"™ TC(MIN) = 16.01

E
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FLOW PROCESS FROM NODE  501.60 TO NODE 501.80 IS CODE = 3
M = === e m e e e e e c e eaee oo ameaan——— e e mmoe—.on

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
™ >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<



DEPTH OF FLOW IN 60.0 INCH PIPE IS 43.9 INCHES
*® PIPEFLOW VELOCITY(FEET/SEC.) = 25.4
I'™®STREAM NODE ELEVATION = 1857.00
-ISTREAM NODE ELEVATION = 1817.00
o ‘-UWLENGTH(FEET) = 1320.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(CINCH) = 60.00 NUMBER OF PIPES = 1

## PIPEFLOW THRU SUBAREA(CFS) = 391.32
TRAVEL TIME(MIN.) = .87 TC(MIN.) = 16.88

L)
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FLOW PROCESS FROM NODE 509.00 TO NODE 501.80 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.580
SOIL CLASSIFICATION IS ®AM
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 43.00 SUBAREA RUNOFF(CFS) 77.31
EFFECTIVE AREA(ACRES) = 252.00
s AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 252.00
» PEAK FLOW RATE(CFS) = 453.05
TC(MIN) = 16.88

vl
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" FLOW PROCESS FROM NODE 501.80 TO NODE 510.10 1S CODE = 3

e >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
»>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

~™ PIPEFLOW VELOCITY(FEET/SEC.) = 8.5

UPSTREAM NODE ELEVATION = 1817.00

DOWNSTREAM NODE ELEVATION = 1815.00
FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013

.
ESTIMATED PIPE DIAMETER(INCH) = 108.00 NUMBER OF PIPES = 1
we PIPEFLOW THRU SUBAREA(CFS) = 453.05
TRAVEL TIME(MIN.) = 2.54 TC(MIN.) = 19.41
e
L)
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FLOW PROCESS FROM NODE  510.00 TO NODE 510.10 IS CODE = 8

o 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.372
SOIL CLASSIFICATION IS wAw
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) =  64.43
EFFECTIVE AREA(ACRES) = 292.00
a® AVERAGED Fm(INCH/HR) = ,582
TOTAL AREA(ACRES) = 292.00
" PEAK FLOW RATE(CFS) = 470.31
TC(MIN) = 19.41
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a FLOW PROCESS FROM NODE  510.10 TO NODE  510.20 IS CODE = 3

w» >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

Ez



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

™ DEPTH OF FLOW IN 96.0 INCH PIPE IS 74.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 11.2

- TREAM NODE ELEVATION = 1815.00

«wm “YWNSTREAM NODE ELEVATION = 1811.00
FLOWLENGTH(FEET) = 1280.00 MANNINGS N = .013

@w  ESTIMATED PIPE DIAMETER(INCH) = 96.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 470.31

"™ TRAVEL TIME(MIN.) = 1.90 TC(MIN.) = 21.31

£

Kkddkdkkokdkokkkkkkok A A hhkdhk kR WREAKKkhkhhhkAikk e 3 e e o U e e sk ok o e vk o ol ke ke ol ol sk ok e e de o e e o ok b ke

FLOW PROCESS FROM NODE  510.20 TO NODE 510.20 IS CODE = 1

L i R e
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

om ===z S e e T O L LT T o rrrowy
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

4

TIME OF CONCENTRATION(MINUTES) = 21.3%
RAINFALL INTENSITY (INCH./HOUR) = 2.24
EFFECTIVE STREAM AREA(ACRES) = 292.00

. TOTAL STREAM AREA(ACRES) = 292.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 470.31
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FLOW PROCESS FROM NODE 511.00 TO NODE 511.00 IS CODE = 2

= DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

™ ov = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)I** 20
INITIAL SUBAREA FLOW-LENGTH = 1000.00

P

UPSTREAM ELEVATION =  1980.00
e DOWNSTREAM ELEVATION =  1950.00
ELEVATION DIFFERENCE = 30.00

e 1C = L412%[( 1000.00** 3.00)/¢ 30.00)1** .20 = 13.167
25 YEAR RAINFALL INTENSITYCINCH/HOUR) = 2.994
we  SOIL CLASSIFICATION IS VAW
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
*™ SUBAREA RUNOFF(CFS) = 21.7
TOTAL AREA(ACRES) = 10.00  PEAK FLOW RATE(CFS) = 21.71

-
k***************************************************************************

“» FLOW PROCESS FROM NODE 511.00 TO NODE 511.10 IS CODE = 3
"™ >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
DEPTH OF FLOW IN 21.0 INCH PIPE 1S 12.7 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 14.3
0 UPSTREAM NODE ELEVATION = 1950.00
DOWNSTREAM NODE ELEVATION = 1920.00

m FLOWLENGTH(FEET) =  700.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETERCINCH) = 21.00  NUMBER OF PIPES = 1
* ~'PEFLOW THRU SUBAREACCFS) =  21.71
VEL TIME(MIN.) = .82  TC(MIN.) = 13.98
i

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

™ FLOW PROCESS FROM NODE 512.00 TO NODE 511.10 IS CODE = 8

B



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

— =—===
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.888
- L CLASSIFICATION 1S MA®
= CSIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  20.75
s EFFECTIVE AREACACRES) =  20.00
AVERAGED Fm(INCH/HR) =  .582

== TOTAL AREA(ACRES) = 20.00
PEAK FLOW RATE(CFS) =  41.50

= TCMIND = 13.98
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FLOW PROCESS FROM NODE  511.10 TO NODE  513.10 1S CODE = 3

T e e e e e e e e
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

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

_messssmssssmss=

DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.9 INCHES
w PIPEFLOW VELOCITY(FEET/SEC.) = 10.3
UPSTREAM NODE ELEVATION = 1920.00
-~ DOWNSTREAM NODE ELEVATION = 1915.00
FLOWLENGTH(FEET) = 400.00 MANNINGS N = .013
“# ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 41.50
TRAVEL TIME(MIN.) = .64 TC(MIN.) = 14.63

****************************************************************************
Y

)W PROCESS FROM NODE  513.00 TO NODE 513.10 IS CODE = 8§

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

25 YEAR RAINFALL INTENSITY(CINCH/HOUR) = 2.811%
SOIL CLASSIFICATION IS "Am
wn RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

SUBAREA AREA(ACRES) = 12.00 SUBAREA RUNOFF(CFS) = 24.07
~« EFFECTIVE AREA(ACRES) = 32.00
AVERAGED Fm(INCH/HR) =  .582

™ TOTAL AREA(ACRES) = 32.00
PEAK FLOW RATE(CFS) =  64.18
TC(MIN) = 14.63
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FLOW PROCESS FROM NODE 513.10 TO NODE 514.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.2 INCHES
aw PIPEFLOW VELOCITY(FEET/SEC.) = 17.3
UPSTREAM NODE ELEVATION = 1915.00
«n DOWNSTREAM NODE ELEVATION = 1890.00

FLOWLENGTH(FEET) =  700.00 MANNINGS N = .013

# -STIMATED PIPE DIAMETER(INCH) = 30.00  NUMBER OF PIPES = 1
" JEFLOW THRU SUBAREA(CFS) =  64.18

™ TRAVEL TIME(MIN.) = .68  TC(MIN.) = 15.30

£

ﬂ****************************************************************************



sw FLOW PROCESS FROM NODE 514.00 TO NODE 514.10 IS CODE = 8

5 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.735
oull CLASSIFICATION IS wAw

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
@@ SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 38.76
EFFECTIVE AREACACRES) = 52.00
w» AVERAGED FM(INCH/HR) =  .582
 TOTAL AREACACRES) = 52.00
¥ PEAK FLOW RATE(CFS) = 100.78
TC(MIN) = 15.30
£ )

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

wm FLOW PROCESS FROM NODE 519.00 TO NODE 514.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.735
wa SOIL CLASSIFICATION IS “A®
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
-~ SUBAREA AREA(ACRES) = 37.00 SUBAREA RUNOFF(CFS) = 71.71
EFFECTIVE AREA(ACRES) = 89.00
™ AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 89.00

™ PEAK FLOW RATE(CFS) = 172.49
o TC(MINY = 15.30
o,
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“ r.OW PROCESS FROM NODE  514.10 TO NODE  515.10 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

.= DEPTH OF FLOW IN 45.0 INCH PIPE IS 31.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 21.0
-» UPSTREAM NODE ELEVATION = 1890.00
DOWNSTREAM NODE ELEVATION = 1850.00
"™ FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETERCINCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 172.49
TRAVEL TIME(MIN.) = 1.03 TC(MIN.) = 16.34

sapal

*********************************************************************t******

% FLOW PROCESS FROM NODE 515.00 TO NODE 515.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.630
w» SOIL CLASSIFICATION IS nan
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

= SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 73.73
EFFECTIVE AREA(ACRES) = 129.00
® VERAGED Fm(INCH/HR) =  .582

TAL AREA(ACRES) = 129.00
PEAK FLOW RATE(CFS) = 237.79
- TC(MIN) = 16.34



- *****************'k**********************************************************

FLOW PROCESS FROM NODE  515.10 TO NODE 510.20 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 48.0 INCH PIPE IS 38.5 INCHES
#w PIPEFLOW VELOCITY(FEET/SEC.) = 22.0
UPSTREAM NODE ELEVATION = 1850.00
™ DOWNSTREAM NODE ELEVATION = 1811.00
FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 237.79
TRAVEL TIME(MIN.) = .99 TC(MIN.) = 17.32

- ****************************************************************************

FLOW PROCESS FROM NODE 516.00 TO NODE 510.20 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.539
SOIL CLASSIFICATION IS WAM
- RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) =  70.47
EFFECTIVE AREA(ACRES) = 169.00
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 169.00
aw PEAK FLOW RATE(CFS) = 297.72
TC(MIN) = 17.32

-
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FLOW PROCESS FROM NODE  510.20 TO NODE  510.20 IS CODE = 1

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

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
«# TIME OF CONCENTRATION(MINUTES) = 17.32

RAINFALL INTENSITY (INCH./HOUR) = 2.54
“™ EFFECTIVE STREAM AREA(ACRES) = 169.00

TOTAL STREAM AREA(ACRES) = 169.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 297.72

CONFLUENCE INFORMATION:
W8 STREAM  PEAK FLOW  TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)

M e e e e e e et e e e et cesmtamemmesmmmemedccceeecmeasemeee—. .-
- 1 470.31 21.31 2.243 .58 292.00

2 297.72 17.32 2.539 .58 169.00
k- Y

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
@@ CONFLUENCE FORMULA USED FOR 2 STREAMS.
SUMMARY RESULTS:
™ STREAM  CONFLUENCE  EFFECTIVE
- NUMBER Q(CFS) AREA(ACRES)
1 722.88 461.00
2 748.36 406.37
ww COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 748.36  TIME(MINUTES) = 17.322
“ EFFECTIVE AREA(ACRES) = 406.37

ot



@ TOTAL AREA(ACRES) = 461.00

]
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W PROCESS FROM NODE  510.20 7O NODE 517.10 1S CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
w >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

™= DEPTH OF FLOW IN 78.0 INCH PIPE IS 6&0.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 27.1
UPSTREAM NODE ELEVATION = 1811.00
DOWNSTREAM NODE ELEVATION = 1775.00
FLOWLENGTH(FEET) = 1500.00 MANNINGS N = .013

#m ESTIMATED PIPE DIAMETER(INCH) = 78.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 748.36

~m» TRAVEL TIME(MIN.) = .92 TC(MIN.) = 18.24

-
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FLOW PROCESS FROM NODE 517.00 TO NODE 517.10 IS CODE = 8

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.462
™ SOIL CLASSIFICATION IS AW
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREACACRES) = 40.00 SUBAREA RUNOFF(CFS) = 67.67
s CEFFECTIVE AREACACRES) = 446.37
AVERAGED Fm(INCH/HR) =  .582
-m TOTAL AREA(ACRES) = 501.00
AK FLOW RATE(CFS) = 755.11
W C(MIN) = 18.24

o
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FLOW PROCESS FROM NODE 517.10 TO NODE 518.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
e >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
DEPTH OF FLOW IN 87.0 INCH PIPE IS 69.0 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 21.5
UPSTREAM NODE ELEVATION = 1795.00
DOWNSTREAM NODE ELEVATION = 1782.00

- FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

% ESTIMATED PIPE DIAMETER(INCH) = 87.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 755.11

“® TRAVEL TIME(MIN.) = 77 TC(MIN.) = 19.02

il
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FLOW PROCESS FROM NODE  518.00 TO NODE 518.10 IS CODE = 8

o] e e L e S e P P PP P e

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.401
** ~AIL CLASSIFICATION IS “AM
SIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 94.00 SUBAREA RUNOFF(CFS) = 153.89
we EFFECTIVE AREACACRES) = 540.37
AVERAGED Fm(INCH/HR) =  .582
» TOTAL AREA(ACRES) = 595.00

ol



W DEAK FLOW RATE(CFS) = 884.63
TC(MIN) = 19.02
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«a FLOW PROCESS FROM NODE 518.10 TO NODE 518.10 IS CODE = 1

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

™ CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 19.02
RAINFALL INTENSITY (INCH./HOUR) = 2.40
. CEFFECTIVE STREAM AREA(ACRES) = 540.37
TOTAL STREAM AREA(ACRES) = 595.00
W PEAK FLOW RATE(CFS) AT CONFLUENCE = 884.63

-
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FLOW PROCESS FROM NODE  520.00 TO NODE 520.10 IS CODE = 2

T 5>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
- —
DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
-
TC = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)I** .20
* INITIAL SUBAREA FLOW-LENGTH =  950.00
UPSTREAM ELEVATION =  1872.00
™ DOWNSTREAM ELEVATION =  1843.00
aw ELEVATION DIFFERENCE = 29.00

TC = 412%[¢ 950.00** 3.00)/¢ 29.00)1** .20 = 12.854
- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.037
IL CLASSIFICATION IS “An

** RESIDENTIAL-> 3-4 ODWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA RUNOFF(CFS) = 22.10

= totaL AREA(ACRES) = 10.00 PEAK FLOW RATE(CFS) = 22.10

<

m:***************************************************************************

FLOW PROCESS FROM NODE 520.10 TO NODE 520.20 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.0 INCHES
wn PIPEFLOW VELOCITY(FEET/SEC.) = 11.2

UPSTREAM NODE ELEVATION = 1843.00
“ DOWNSTREAM NODE ELEVATION = 1830.00

FLOWLENGTH(FEET) = 550.00 MANNINGS N = .013
™ ESTIMATED PIPE DIAMETERCINCH) = 21.00 NUMBER OF PIPES = 1
a9 PIPEFLOW THRU SUBAREA(CFS) = 22.10

TRAVEL TIME(MIN.) = .82 TC(MIN.) = 13.67
-

<‘I***************************************************************************

FLOW PROCESS FROM NODE  521.00 TO NODE  520.20 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.927
SOIL CLASSIFICATION IS M"AM
@ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 21.10
™ EFFECTIVE AREA(ACRES) =  20.00

L}
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W@  AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) =  20.00

"™ PEAK FLOW RATE(CFS) = 42.21
Tr(MIN) = 13.67
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W FLOW PROCESS FROM NODE  520.20 TO NODE 520.30 IS CODE = 3
“w  >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 14.6
#@ UPSTREAM NODE ELEVATION = 1830.00
DOWNSTREAM NODE ELEVATION = 1800.00
wm  FLOWLENGTH(FEET) = 1000.00 MANNINGS N = ,013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
*  PIPEFLOW THRU SUBAREA(CFS) = 42.21

TRAVEL TIME(MIN.) = 1.14 TC(MIN.) = 14.81
-
ey

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

= FLOW PROCESS FROM NODE  522.00 TO NODE 520.30 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.790
g SOIL CLASSIFICATION IS "mAM

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

~n SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 39.74
FECTIVE AREA(ACRES) = 40.00
“  AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) =  40.00
"™ PEAK FLOW RATE(CFS) =  79.47
ws TCC(MIN) = 14.81
k)
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¥ FLOW PROCESS FROM NODE  520.30 TO NODE 520.40 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 36.0 INCH PIPE IS 27.3 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 13.8

¥ UPSTREAM NODE ELEVATION = 1800.00

DOWNSTREAM NODE ELEVATION = 1793.00

™ FLOWLENGTH(FEET) = 400.00 MANNINGS N = .013

- ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 79.47

- TRAVEL TIME(MIN.) = .48 TC(MIN.) = 15.29

-
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™ FLOW PROCESS FROM NODE 523.00 TO NODE 520.40 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.736
e SOIL CLASSIFICATION IS "AM
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
™ SUBAREA AREA(ACRES) = 17.00 SUBAREA RUNOFF(CFS) = 32.96




ww EFFECTIVE AREA(ACRES) = 57.00
AVERAGED Fm(INCH/HR) =  .582

»m TOTAL AREACACRES) = 57.00
©FAK FLOW RATE(CFS) = 110.52

v = 15.29

Y

‘****************************************************************************

FLOW PROCESS FROM NODE  520.40 TO NODE 518.10 1S CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.3 INCHES
s PIPEFLOW VELOCITY(FEET/SEC.) = 15.4
UPSTREAM NODE ELEVATION = 1793.00
am DOWNSTREAM NODE ELEVATION = 1782.00
FLOWLENGTH(FEET) = 600.00 MANNINGS N = .013

™ ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 110.52

™ TRAVEL TIME(MIN.) = .65 TC(MIN.) = 15.94

-

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

FLOW PROCESS FROM NODE 518.10 TO NODE 518.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
~n TIME OF CONCENTRATION(MINUTES) = 15.94
iNFALL INTENSITY (INCH./HOUR) = 2.67
w# CFFECTIVE STREAM AREA(ACRES) = 57.00
TOTAL STREAM AREA(ACRES) = 57.00
™™ PEAK FLOW RATE(CFS) AT CONFLUENCE = 110.52

CONFLUENCE INFORMATION:
STREAM  PEAK FLOW TIME  INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)

1 884.63 19.02 2.401 .58 540.37
-2 110.52 15.94 2.669 .58 57.00

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

w8 STREAM  CONFLUENCE  EFFECTIVE

NUMBER  Q(CFS)  AREA(ACRES)
e e e e
1 980.95 597.37

o2 961.36 509.95
w COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) =  980.95 TIMECMINUTES) =  19.018
w EFFECTIVE AREA(ACRES) =  597.37

TOTAL AREACACRES) =  652.00
A
)

"*************************************************************************

OW PROCESS FROM NODE  518.10 TO NODE 518.20 IS CODE = 3

ww >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<




“@s  DEPTH OF FLOW IN 93.0 INCH PIPE IS 70.6 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 25.5

™ UPSTREAM NODE ELEVATION = 1782.00

" WNSTREAM NODE ELEVATION = 1755.00

-
ALENGTH(FEET) = 1600.00 MANNINGS N = .013
o COTIMATED PIPE DIAMETER(INCH) = 93.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 980.95
o  TRAVEL TIME(MIN.) = 1.04 TC(MIN.) = 20.06
)

**i*************************************************************************

FLOW PROCESS FROM NODE  524.00 TO NODE 518.20 1S CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.325
“m  SOIL CLASSIFICATION IS "aw

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

SUBAREA AREA(ACRES) = 28.00 SUBAREA RUNOFF(CFS) = 43.93
- EFFECTIVE AREA(ACRES) = 625.37
AVERAGED Fm(INCH/HR) =  .582

«s TOTAL AREA(ACRES) = 680.00
PEAK FLOW RATE(CFS) = 981.13
«=  TC(MIN) = 20.06

£

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

FLOW PROCESS FROM NODE  518.20 TO NODE 518.20 IS CODE = 1

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

{FLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
“# |IME OF CONCENTRATION(MINUTES) = 20.06
RAINFALL INTENSITY (INCH./HOUR) = 2.33
EFFECTIVE STREAM AREA(ACRES) = 625.37
aw JOTAL STREAM AREA(ACRES) = 680.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 981.13

Hﬂ***************************************************************************

FLOW PROCESS FROM NODE 518.20 TO NODE 518.20 IS CODE = 7

m VUSER-SPECIFIED VALUES ARE AS FOLLOWS:

TC(MIN) = 22.28  RAIN INTENSITY(INCH/HOUR) = 2.18 ( /
 EFFECTIVE AREA(ACRES) =  467.88 FROM CR AWWFORD

TOTAL AREACACRES) = 587.00  PEAK FLOW RATE(CFS) =  823.39 S ——
™ AVERAGED LOSS RATE, Fm(IN/HR) =  .600 s -

SEE (AW porp RLE

-

****************************************************************************
-

FLOW PROCESS FROM NODE  518.20 TO NODE 518.20 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
*® >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
"INFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

ME OF CONCENTRATION(MINUTES) = 22.28

RAINFALL INTENSITY (INCH./HOUR) = 2.18
# EFFECTIVE STREAM AREA(ACRES) = 467.88

TOTAL STREAM AREA(ACRES) = 587.00
“™ PEAK FLOW RATE(CFS) AT CONFLUENCE = 823.39




CONFLUENCE INFORMATION:

STREAM  PEAK FLOW  TIME INTENSITY FM EFFECTIVE

""MBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)
1 981.13 20.06 2.325 .58 625.37
2 823.39 22.28 2.184 .60 467.88

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
SUMMARY RESULTS:
STREAM  CONFLUENCE  EFFECTIVE
NUMBER Q(CFS) AREA(ACRES)
1 1788.96 1046.72
2 1724.81 1093.25
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1788.96 TIME(MINUTES) =  20.063
EFFECTIVE AREACACRES) =  1046.72
TOTAL AREA(ACRES) =  1267.00

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 1267.00
EFFECTIVE AREA(ACRES) =  1046.72
PEAK FLOW RATE(CFS) = 1788.96

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
Copyright 1983,86,87 Advanced Engineering Software (aes)
Ver. 4.1C Release Date: 5/11/87 Serial # I00908

Especially prepared for:

HALL & FOREMAN
kkkkkkkkkkkkkhkkkkkkkkkkkkk DESCRIPTION OF STUDY **%kkkkkkhkhkhkhkhkhkhkkhkdkkhkk
* NORTH FONTANA MASTER STORM DRAIN PLAN, HAWKER 2 LINE, LINE "A"
* Q 100-YEAR
* JN3547
hhkkkhkhhhhhhhhhhhhhhhkhhhhkhhhkhkhhhhhkhhkhrhkhhhkhhhdhhhhhkhhhhhkhhhkkhhhkn

FILE NAME: HAWKER2.100
TIME/DATE OF STUDY: 3:42 1/ 1/1980

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

—=%TIME~OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE =
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL%*

10-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.150
100-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.660
COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HOUR) = 1.6600
SLOPE OF INTENSITY DURATION CURVE = .6000
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FLOW PROCESS FROM NODE 518.20 TO NODE 518.20 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

USER-SPECIFIED VALUES ARE AS FOLLOWS: From

TC(MIN) = 19.41 RAIN INTENSITY(INCH/HOUR) = 3.27 ~

EFFECTIVE AREA(ACRES) = 1056.62 HAWKER

TOTAL AREA(ACRES) = 1267.00 PEAK FLOW RATE(CFS) =  2446.80,

AVERAGED LOSS RATE, Fm(IN/HR) = .580 crE LoE A

***ERROR; SPECIFIED LOSS RATE, FM IS LESS THAN MINIMUM °%€ =
POSSIBLE VALUE OF .69 (INCHES/HOUR)

(LA wWKER / FLE)
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FLOW PROCESS FROM NODE 518.20 TO NODE 525.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<




UPSTREAM NODE ELEVATION = 1755.00

DOWNSTREAM NODE ELEVATION =  1740.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 500.00

CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = .000

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.50
CHANNEL FLOW THRU SUBAREA(CFS) = 2446.80

FLOW VELOCITY (FEET/SEC) = 34.98 FLOW DEPTH(FEET) = 7.00
TRAVEL TIME(MIN.) = .24 TC(MIN.) = 19.65
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FLOW PROCESS FROM NODE 525.00 TO NODE 525.10 IS CODE = 8

* %

——

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.243
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 21.00 SUBAREA RUNOFF(CFS) =  50.30
EFFECTIVE AREA(ACRES) = 1077.62
AVERAGED Fm(INCH/HR) = .580
TOTAL AREA (ACRES) = 1288.00
PEAK FLOW RATE(CFS) = 2583.11
TC(MIN) = 19.65
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FLOW PROCESS FROM NODE 525.10 TO NODE 804.10 IS CODE = 5

* %

UPSTREAM NODE ELEVATION =  1740.00

DOWNSTREAM NODE ELEVATION = 1700.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1450.00

CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = .000

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.50
CHANNEL FLOW THRU SUBAREA(CFS) = 2583.11

FLOW VELOCITY(FEET/SEC) = 34.21 FLOW DEPTH(FEET) = 7.55
TRAVEL TIME (MIN.) = .71  TC(MIN.) = 20.35

hkkkkhhkhhkhdhkhhhhhhkhkhhhdhhhhkdhhhhhhhhhhkhhkrhhhkhhhkhhkhhhhhhhkhhhhhkkhrr®
FLOW PROCESS FROM NODE 804.10 TO NODE 804.10 IS CODE = 1

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 20.35

RAINFALL INTENSITY (INCH./HOUR) = 3.18

EFFECTIVE STREAM AREA(ACRES) = 1077.62

TOTAL STREAM AREA(ACRES) = 1288.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2583.11
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FLOW PROCESS FROM NODE 701.00 TO NODE 701.10 IS CODE = 2

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

NATURAL AVERAGE COVER

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]** .20
INITIAL SUBAREA FLOW-LENGTH = 1100.00

UPSTREAM ELEVATION = 3700.00
DOWNSTREAM ELEVATION =  3120.00
ELEVATION DIFFERENCE = 580.00
TC = .706*[( 1100.00** 3.00)/( 580.00)]** .20 = 13.212
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.116
SOIL CLASSIFICATION IS "B"
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA RUNOFF (CFS) = 32.00
TOTAL AREA (ACRES) = 10.00 PEAK FLOW RATE(CFS) = 32.00

*************£*********************************************************
FLOW PROCESS FROM: NODE 701.10 TO NODE 702.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 3120.00

DOWNSTREAM NODE ELEVATION = 3040.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 400.00

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 5.000

MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 2.00
CHANNEL FLOW THRU SUBAREA(CFS) = 32.00

FLOW VELOCITY(FEET/SEC) = 8.93 FLOW DEPTH(FEET) = .17
TRAVEL TIME(MIN.) = .75 TC(MIN.) = 13.96

Thkkkhkhkhhhkkdhhkhhhkhkhhkhhhhhkhkhhhhhkhdhhhhhhhkhkdhhhkdhkhkkkhkkhhhhkhhhkhkhhhhkhhhkkkk
FLOW PROCESS FROM NODE 702.00 TO NODE 702.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.982

SOIL CLASSIFICATION IS "“B"

NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  30.80
EFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) = .560

TOTAL AREA(ACRES) =  20.00

PEAK FLOW RATE(CFS) = 61.60

TC(MIN) = 13.96

Thkkkhkkhkhhkhkhkkkhhhkdhkkkhhhkhhhhhhkhkhhhhhhhhhhkdhhhhhhhkhkkdhhhhhhkhhkdkdkdkkkkkk
FLOW PROCESS FROM NODE 702.10 TO NODE 703.10 IS CODE = 5



>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  3040.00

'DOWNSTREAM NODE ELEVATION =  2820.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 700.00

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 5.000
MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 2.00
CHANNEL FLOW THRU SUBAREA (CFS) = 61.60

FLOW VELOCITY(FEET/SEC) = 12.41 FLOW DEPTH(FEET) = .23
TRAVEL TIME(MIN.) = .94 TC(MIN.) = 14.90

hkkkhhhkhhhkhhhkhkhhhhhhhkhkkhkhhhhkhhhhkhkhhhhhhkhrhkhkkkhhkhkhkkhhkhhhkhkhhrhdkkkk
FLOW PROCESS FROM NODE 703.00 TO NODE 703.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.829
SOIL CLASSIFICATION IS "B"
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 58.85
EFFECTIVE AREA(ACRES) =  40.00
AVERAGED Fm(INCH/HR) = .560
TOTAL AREA(ACRES) =  40.00
PEAK FLOW RATE(CFS) = 117.69
TC(MIN) = 14.90

Thkkkkkhkhhhdkhkhhhhhhdhhkhhhhhhhhhhhhhhhhkhhhkkkhkhhhdhhkhhhhhhhhhhkkhkkkkkk
FLLOW PROCESS FROM NODE 703.10 TO NODE 704.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 2820.00

DOWNSTREAM NODE ELEVATION = 2520.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1050.00

CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 5.000

MANNINGS FACTOR = .,022 MAXIMUM DEPTH(FEET) = 2.00
CHANNEL FLOW THRU SUBAREA(CFS) = 117.69

FLOW VELOCITY(FEET/SEC) = 16.57 FLOW DEPTH(FEET) = .33
TRAVEL TIME (MIN.) = 1.06 TC(MIN.) = 15.95

dhkkkkkhkhkhhhhhhhkhhhhhhhkhkhkhhhkhhhhhhhhhhhkhhhhhkrkhkhkkhhkhhkhkhhhkhkhrrkk
FLOW PROCESS FROM NODE 704.00 TO NODE 704.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.675
SOIL CLASSIFICATION IS "B"
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA (ACRES) = 38.00 SUBAREA RUNOFF(CFS) = 106.54
EFFECTIVE AREA(ACRES) = 78.00



AVERAGED Fm(INCH/HR) = .560

TOTAL AREA (ACRES) = 78.00
PEAK FLOW RATE(CFS) = 218.68
TC(MIN) = 15.95"

khkhkkhhhhkhhhkhhkhkhhxhkhhhkhkhhhhkhhhhkhkhhhhkhkhhhhhhhkhkhdhhkhhkhhkhkhkkhrkhkkkkdkkhk
FLOW PROCESS FROM NODE 704.10 TO NODE 705.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 2520.00

DOWNSTREAM NODE ELEVATION = 2300.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2000.00

CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 5.000
MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 2.00
CHANNEL FLOW THRU SUBAREA(CFS) = 218.68

FLOW VELOCITY(FEET/SEC) = 14.71 FLOW DEPTH(FEET) = .64
TRAVEL TIME(MIN.) = 2.27 TC(MIN.) = 18.22

dhkdkhkhhhhkhhkhhkhhkhhhhhhhkhkkhhkhkhhhkhkhhhhkhhhkkhhhkhkhhhkhhkhkrhhkkhkhkkhkhhhhhx
FLOW PROCESS FROM NODE 706.00 TO NODE 705.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.394
SOIL CLASSIFICATION IS "B"
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA (ACRES) = 70.00 SUBAREA RUNOFF(CFS) = 178.52
EFFECTIVE AREA(ACRES) = 148.00
AVERAGED Fm(INCH/HR) = .560
TOTAL AREA(ACRES) = 148.00
PEAK FLOW RATE(CFS) = 377.45
TC(MIN) = 18.22
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FLOW PROCESS FROM NODE 705.00 TO NODE 705.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.394
SOIL CLASSIFICATION IS "B"
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA(ACRES) = 106.00 SUBAREA RUNOFF(CFS) = 270.33
EFFECTIVE AREA(ACRES) = 254.00
AVERAGED Fm(INCH/HR) = .560
TOTAL AREA(ACRES) = 254.00
PEAK FLOW RATE(CFS) = 647.78
TC(MIN) = 18.22
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FLOW PROCESS FROM NODE 705.10 TO NODE 708.10 IS CODE = 5
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>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  2300.00

DOWNSTREAM NODE ELEVATION = 1950.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 3000.00

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 5.000
MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 2.00
CHANNEL FLOW THRU SUBAREA (CFS) = 647.78

FLOW VELOCITY(FEET/SEC) = 22.10 FLOW DEPTH(FEET) = 1.14
TRAVEL TIME(MIN.) = 2.26 TC(MIN.) = 20.48

******************;****************************************************
FLOW PROCESS FROM NODE 707.00 TO NODE 708.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.163

SOIL CLASSIFICATION IS "B"

NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA(ACRES) = 108.00 SUBAREA RUNOFF(CFS) = 253.06
EFFECTIVE AREA(ACRES) = 362.00

AVERAGED Fm(INCH/HR) = .560

TOTAL AREA(ACRES) = 362.00

PEAK FLOW RATE(CFS) = 848.21

TC(MIN) = 20.48

Fhkkkhkkhhkhkhhkhkhhhhhhhhhkhhkkkkhkhhhkhkhhhhhkhkhkhkkhhkhhhkhkhhhhhhhhhkkhkhkkhkhkhkrk
FLOW PROCESS FROM NODE 708.00 TO NODE 708.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.163
SOIL CLASSIFICATION IS "B"
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA(ACRES) = 74.00 SUBAREA RUNOFF(CFS) = 173.39
EFFECTIVE AREA(ACRES) = 436.00
AVERAGED Fm(INCH/HR) = .560
TOTAL AREA(ACRES) = 436.00
PEAK FLOW RATE(CFS) = 1021.60
TC(MIN) = 20.48

Fhkkkhhhkkhhkhhhkhkhhhhhhhhhhhhhhkhhhhhhhhkhkhrkhhkhrkhkhhhhhkhhhhkhhhhhdhkkkdk
FLOW PROCESS FROM NODE 708.10 TO NODE 801.10 IS CODE = 5

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

>>>>>TRAVELTIME THRU SUBAREA<<<<<
UPSTREAM NODE ELEVATION = 1950.00
DOWNSTREAM NODE ELEVATION = 1840.00




CHANNEL LENGTH THRU SUBAREA(FEET) = 2000.00
CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = 5.000
MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 2.50
CHANNEL FLOW THRU SUBAREA(CFS) = 1021.60

FLOW VELOCITY(FEET/SEC) = 19.34 FLOW DEPTH(FEET) = 1.82
TRAVEL TIME (MIN.) = 1.72 TC(MIN.) = 22.21

dkkdkkkhhhkhkhhhkhhkkhhkkhhkhhkdhhhkhkhhhkhhdhhhkhkhkhhhhhkhhkhkhhkhkhkhkhkhhhhhkhkhhkhhkhrrkkkkk
FLOW PROCESS FROM NODE 801.00 TO NODE 801.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.014
SOIL CLASSIFICATION IS "B"
RESIDENTIAL~-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .4
SUBAREA AREA(ACRES) = 161.00 SUBAREA RUNOFF(CFS) = 371.49
EFFECTIVE AREA(ACRES) = 597.00
AVERAGED Fm(INCH/HR) = .530
TOTAL AREA(ACRES) = 597.00
PEAK FLOW RATE(CFS) = 1334.35
TC(MIN) = 22.21

hkkhkhkhkhhhkhhhkhhkhkhkhhhhkhhhkhhhhkhkhkhhhkhkhhhhkhkkhhhkhhkhhhkhhhhkhkhkhhhhkhhhkrkkdk
FLOW PROCESS FROM NODE 801.10 TO NODE 802.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  1840.00

DOWNSTREAM NODE ELEVATION =  1790.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 5.000

MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 3.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1334.35

FLOW VELOCITY(FEET/SEC) = 18.58 FLOW DEPTH(FEET) = 2.29
TRAVEL TIME(MIN.) = 1.17 TC(MIN.) = 23.37

kkkkhkhhkhhkhkhhhkhkhkhhhhhkhhdhhhkhhhhhkhhhhkhkhkhhhhkhhkhkhkkhhkhkhkhhkkhhhkhkhkhkhhhhhkn
FLOW PROCESS FROM NODE 802.00 TO NODE 802.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.923
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 124.00 SUBAREA RUNOFF(CFS) = 261.22
EFFECTIVE AREA(ACRES) = 721.00
AVERAGED Fm(INCH/HR) = .539
TOTAL AREA(ACRES) = 721.00
PEAK FLOW RATE(CFS) = 1546.60
TC(MIN) = 23.37
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FLOW PROCESS FROM NODE 802.10 TO NODE 803.10 IS CODE = 5

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

>>>>>TRAVELTIME THRU SUBAREA<<<<<
UPSTREAM NODE ELEVATION = 1790.00
DOWNSTREAM NODE ELEVATION = 1740.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1600.00
CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 5.000
MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 3.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1546.60

FLOW VELOCITY (FEET/SEC) = 17.90 FLOW DEPTH(FEET) = 2.61
TRAVEL TIME(MIN.) = 1.49 TC(MIN.) = 24.86

dkkdkkkhhhkhhhhkkkkhkhkdhdhkhhhhkhhhhkhhhhhhdhhhkkhhhkkdhkhhhhhhhhhkhhkhhhkkhkhkkk
FLOW PROCESS FROM NODE 803.00 TO NODE 803.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.816

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 114.00 SUBAREA RUNOFF(CFS) = 229.23
EFFECTIVE AREA(ACRES) = 835.00

AVERAGED Fm(INCH/HR) = .545

TOTAL AREA(ACRES) = 835.00

PEAK FLOW RATE(CFS) = 1706.80

TC(MIN) = 24.86
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FLLOW PROCESS FROM NODE 803.10 TO NODE 804.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1740.00

DOWNSTREAM NODE ELEVATION = 1700.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1700.00

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 5.000

MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 3.50
CHANNEL FLOW THRU SUBAREA(CFS) = 1706.80

FLOW VELOCITY(FEET/SEC) = 16.73 FLOW DEPTH(FEET) = 2.94
TRAVEL TIME(MIN.) = 1.69 TC(MIN.) = 26.56

hkkhkhhhkhkhhkhhkkhkkkkhhkkhhhhhhhhhhhhhhkhrhkhkhhhkhkhkhhhhkhkhhhhhhhhkhhhhhkhhhkkkk
FLOW PROCESS FROM NODE 804.00 TO NODE 804.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.707



SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 151.00 SUBAREA RUNOFF(CFS) = 288.80
EFFECTIVE AREA(ACRES) = 986.00

AVERAGED Fm(INCH/HR) =  .551

TOTAL AREA(ACRES) = 986.00

PEAK FLOW RATE(CFS) = 1913.58

TC(MIN) = 26.56
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FLOW PROCESS FROM NODE 804.10 TO NODE 804.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 26.56

RAINFALL INTENSITY (INCH./HOUR) = 2.71

EFFECTIVE STREAM AREA(ACRES) = 986.00

TOTAL STREAM AREA (ACRES) = 986.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1913.58

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 2583.11 20.35 3.175 .58 1077.62
2 1913.58 26.56 2.707 .55 986.00

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

SUMMARY RESULTS:|

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS)’ AREA (ACRES)
1 4368.40 11833.39
2 4030.60 2063.62
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 4368.40 TIME(MINUTES) = 20.355
EFFECTIVE AREA(ACRES) = 1833.39
TOTAL AREA(ACRES) = 2274.00

dkkhkkhkhkhhkhkhkkhkhkdkhkhhhkhhhhkhkhhkhhkkhhhkhhkhhkkkkhkkkhkkhhkkhhhhhkhkhhkkhhhkhhkkkk
FLOW PROCESS FROM NODE - 804.10 TO NODE 805.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1700.00

DOWNSTREAM NODE ELEVATION = 1650.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1600.00

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 5.500
MANNINGS FACTOR &° .022 MAXIMUM DEPTH(FEET) = 4.50



CHANNEL FLOW THRU SUBAREA(CFS) = 4368.40
FLOW VELOCITY(FEZT/SEC) = 23.51 FLOW DEPTH (FEET) = 4.27
TRAVEL TIME(MIN.):= 1.13 TC(MIN.) = 21.49

hkkkhkhhdhhhkdhhhhkhkhhkhhhkhkkhkhkkhdhhdhhhkhhkhhkhkhkhhhdhhhhhhhhhhhkkhhhhrkkrrkkkk
FLOW PROCESS FROM NODE 805.00 TO NODE 805.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.074

SOIL CLASSIFICATION IS "AM

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 174.00 SUBAREA RUNOFF(CFS) = 390.21
EFFECTIVE AREA(ACRES) = 2007.39

AVERAGED Fm(INCH/HR) = .569

TOTAL AREA(ACRES) = 2448.00
PEAK FLOW RATE(CFS) = 4524.93
TC(MIN) = 21.49

kkhkkhkhhkkhhhhhhhhhhdhhhhhhhhhhhhhhhkhhkhhhkkhhhkhhhhhhkkkhkhrhhhkkhhhhkkkkk
FLOW PROCESS FRO!1 NODE 805.10 TO NODE 808.10 IS CODE = 5

>>>>>COMPUTE TRA?EZOIDAL-CHANNEL FLOW< <<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1650.00

DOWNSTREAM NODE ELEVATION = 1600.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2000.00

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 5.500
MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 4.50
CHANNEL FLOW THRU SUBAREA(CFS) = 4524.93

==>>ERROR: FLOW IN CHANNEL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
ALILOWABLE DEPTH).
AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.

FLOW VELOCITY (FEET/SEC) = 22.47 FLOW DEPTH(FEET) = 4.50
TRAVEL TIME(MIN.) = 1.48 TC(MIN.) = 22.97

J: .
==>FLOWDEPTH EXC3ZEDS MAXIMUM ALLOWABLE DEPTH

1

i
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FLOW PROCESS FROM NODE 806.00 TO NODE 808.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.953
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR)

i
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SUBAREA AREA(ACRES) = 118.00 SUBAREA RUNOFF(CFS) = 251.81

EFFECTIVE AREA(ACRES) = 2125.39
AVERAGED Fm(INCH/HR) = .570
TOTAL AREA(ACRES) = 2566.00
PEAK FLOW RATE(CFS) = 4558.71
TC(MIN) = 22.97
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FLOW PROCESS FROM NODE 807.00 TO NODE 808.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.953
SOIL CLASSIFICATION IS "A"

NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR)

.8200

SUBAREA AREA(ACRES) = 625.00 SUBAREA RUNOFF (CFS) = 1199.86

EFFECTIVE AREA(ACRES) = 2750.39
AVERAGED Fm(INCH/HR) = .627
TOTAL AREA(ACRES) = 3191.00
PEAK FLOW RATE(CFS) = 5758.57
TC(MIN) = 22.97

hkkdhkhkhkhhkhhhkhkhhhhkkhkhhkhhkhhkhkkhhkhhhkhkhhhkhkhhkhhhhkhkhhkhkhhhhkhhkhhhkkhkkkkkk
FLOW PROCESS FROM NODE 808.10 TO NODE 808.10 IS CODE = 1l
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES

<<L<L<L<L

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MINUTES) = 22.97
RAINFALL INTENSITY (INCH./HOUR) = 2.95
EFFECTIVE STREAM, AREA (ACRES) = 2750.39

TOTAL STREAM AREA(ACRES) = 3191.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 5758.57

CONFLUENCE INFORMATION:

STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

-1 5758.57 22.97 2.953 .63

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 5758.57 2750.39
COMPUTED. CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 5758.57 TIME(MINUTES) =
EFFECTIVE AREA(ACRES) = 2750.39
TOTAL AREA(ACRES) = 3191.00

2750.39

22.972
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END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 3191.00
EFFECTIVE AREA(ACRES) = 2750.39
PEAK FLOW RATE (C*S) = 5758.57

END OF RATIONAL IIETHOD ANALYSIS
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HALL & FOREMAN
kkdkhkhdhhhhhdhhkkdkkhkkkdkkhkd®* DESCRIPTION OF STUDY *%kdkkkkhdhdkrdkhhddkdkhhdddtkd

* N. FONTANA MASTER STORM DRAIN PLAN, HAWKER 2 LINE. *
w* O 25-YR. *

*# 13547, T. ARROYO, 11/30/89. *
- :***********************************************************************

“* FILE NAME: HAWKER2.025
TIME/DATE OF STUDY: 12: 9 11/30/1989

~=*TIME-OF-CONCENTRATION MODEL*~-

«« USER SPECIFIED STORM EVENT(YEAR) = 25.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

« SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = .95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*%*

@ 10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.150
100-YEAR STORM 60~-MINUTE INTENSITY(INCH/HOUR) = 1.660

== COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 25.00 1-HOUR INTENSITY(INCH/HOUR) = 1.3265

“ SLOPE OF INTENSITY DURATION CURVE = .6000

e

*E***************************************************************************
=~ FLOW PROCESS FROM NODE 518.20 TO NODE 518.20 IS CODE = 7

= USER-SPECIFIED VALUES ARE AS FOLLOWS:

T(MIN) = 20.06 RAIN INTENSITY(INCH/HOUR) = 2.56 FETM
=  J/FECTIVE AREA(ACRES) = 1046.72 HAwKER |
TOTAL AREA(ACRES) = 1267.00 PEAK FLOW RATE(CFS) = 1788.96
= AVERAGED LOSS RATE, Fm(IN/HR) = .580 ceeLime A '
« X¥**ERROR; SPECIFIED LOSS RATE, FM IS LESS THAN MINIMUM .
POSSIBLE VALUE OF .66 (INCHES/HOUR) ( HaweER L BiLE

v

A Y N Y L S LI I,
FLOW PROCESS FROM NODE 518.20 TO NODE 525.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-~CHANNEL FLOW<<<<<
@ >>>>>TRAVELTIME THRU SUBAREA<<<<<

= UPSTREAM NODE ELEVATION = 1755.00
- DOWNSTREAM NODE ELEVATION = 1740.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00
CHANNEL BASE (FEET) = 10.00 "z FACTOR = .000
™ MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.50
<« CHANNEL FLOW THRU SUBAREA(CFS) = 1788.96
FLOW VELOCITY(FEET/SEC) = 24.91 FLOW DEPTH(FEET) = 7.18
« TRAVEL TIME(MIN.) = .67 TC(MIN.) = 20.73

L d
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= FLOW PROCESS FROM NODE 525.00 TO NODE 525.10 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.510

« SOIL CLASSIFICATION IS "Aw
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

.« SUBAREA AREA (ACRES) = 21.00 SUBAREA RUNOFF (CFS) = 36.43



« EFFECTIVE AREA(ACRES) = 1067.72

AVERAGED Fm(INCH/HR) = .580
= TOTAL AREA (ACRES) = 1288.00

PEAK FLOW RATE(CFS) = 1854.26
« TC(MIN) = 20.73

R Y i I I
* FLOW PROCESS FROM NODE 525.10 TO NODE 804.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
- >>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1740.00

DOWNSTREAM NODE ELEVATION = 1700.00

« CHANNEL LENGTH THRU SUBAREA (FEET) = 1450.00
CHANNEL BASE (FEET) = 10.00 nzw FACTOR = .000

= MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.50
CHANNEL FLOW THRU SUBAREA (CFS) = 1854.26

“ FLOW VELOCITY(FEET/SEC) = 31.93 FLOW DEPTH(FEET) = 5.81

TRAVEL TIME (MIN.) = .76 TC(MIN.) = 21,49

-y
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FLOW PROCESS FROM NODE 804.10 TO NODE 804.10 IS CODE = 1

-« CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 21.49

w RAINFALL INTENSITY (INCH./HOUR) = 2.46
EFFECTIVE STREAM AREA (ACRES) = 1067.72

=~ TOTAL STREAM AREA(ACRES) = 1288.00
TAK FLOW RATE (CFS) AT CONFLUENCE = 1854.26

IE A R R R R R R R T
- FLOW PROCESS FROM NODE 701.00 TO NODE 701.10 IS CODE = 2

= NATURAL AVERAGE COVER

-~ TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]*% .20

INITIAL SUBAREA FLOW-LENGTH = 1100.00
« UPSTREAM ELEVATION = 3700.00

DOWNSTREAM ELEVATION = 3120.00
"™ ELEVATION DIFFERENCE = 580.00
- TC = .706*[( 1100.00** 3,00)/( 580.00)]1%* .20 = 13.212

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.289

- SOIL CLASSIFICATION IS "B"

NATURAL AVERAGE COVER "GRASS'" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
w» SUBAREA RUNOFF (CFS) = 24.56

TOTAL AREA (ACRES) = 10.00 PEAK FLOW RATE (CFS) = 24.56

A R R L L N Y s L
FLOW PROCESS FROM NODE 701.10 TO NODE 702.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

in

PSTREAM NODE ELEVATION = 3120.00
« DOWNSTREAM NODE ELEVATION = 3040.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 400.00
- CHANNEL BASE(FEET) = 20.00 n"zZm FACTOR = 5.000



= MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 2.00

CHANNEL FLOW THRU SUBAREA(CFS) = 24.56
= FLOW VELOCITY(FEET/SEC) = 8.44 FLOW DEPTH(FEET) = .14
TRAVEL TIME (MIN.) = .79 TC(MIN.) = 14.00

-— k************************************************************************

- FLOW PROCESS FROM NODE 702.00 TO NODE 702.10 IS CODE = 8
= >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.176
SOIL CLASSIFICATION IS npw
= NATURAL AVERAGE COVER "GRASS'" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA (ACRES) = 10.00 SUBAREA RUNOFF (CFS) = 23.54
#« EFFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) = .560
= TOTAL AREA(ACRES) = 20.00
PEAK FLOW RATE (CFS) = 47 .09
* TC(MIN) = 14.00

k]
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FLOW PROCESS FROM NODE 702.10 TO NODE 703.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
a >>>>>TRAVELTIME THRU SUBAREA<<<<<

= UPSTREAM NODE ELEVATION = 3040.00
DOWNSTREAM NODE ELEVATION = 2820.00
“ CHANNEL LENGTH THRU SUBAREA(FEET) = 700.00
CHANNEL BASE (FEET) = 20.00 nzn" FACTOR = 5.000
™ MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 2.00
« JANNEL FLOW THRU SUBAREA(CFS) = 47 .09
LOW VELOCITY(FEET/SEC) = 13.13 FLOW DEPTH(FEET) = .17
TRAVEL TIME (MIN.) = .89 TC(MIN.) = 14.89

wRis
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« FLOW PROCESS FROM NODE 703.00 TO NODE 703.10 IS CODE = 8

e 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.061
SOIL CLASSIFICATION IS "Bn
™ NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA (ACRES) = 20.00 SUBAREA RUNOFF (CFS) = 45.02
™ EFFECTIVE AREA(ACRES) = 40.00
« AVERAGED Fm(INCH/HR) = .560
TOTAL AREA (ACRES) = 40.00
=« PEAK FLOW RATE (CFS) = 90.03
TC(MIN) = 14.89
-
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FLOW PROCESS FROM NODE 703.10 TO NODE 704.10 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<

™ >>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 2820.00

- JWNSTREAM NODE ELEVATION = 2520.00
-AANNEL LENGTH THRU SUBAREA(FEET) = 1050.00

«« CHANNEL BASE (FEET) = 20.00 "z" FACTOR =  5.000
MANNINGS FACTOR = ,022 MAXIMUM DEPTH(FEET) = 2.00

~~ CHANNEL FLOW THRU SUBAREA(CFS) = 90.03

ol



-

« FLOW VELOCITY(FEET/SEC) = 14.12 FLOW DEPTH(FEET) = .30
TRAVEL TIME (MIN.) = 1.24 TC(MIN.) = 16.13

-

,g****************************************************************************

“OW PROCESS FROM NODE 704.00 TO NODE 704.10 IS CODE = 8
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
e e e e e e e e e e e e e e e e e e
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.918
“ SO0IL CLASSIFICATION IS "B"
« NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA (ACRES) = 38.00 SUBAREA RUNOFF (CFS) = 80.63
« EFFECTIVE AREA (ACRES) = 78.00
AVERAGED Fm(INCH/HR) = .560
» TOTAL AREA(ACRES) = 78.00
PEAK FLOW RATE(CFS) = 165.50
-~ TC(MIN) = 16.13

o
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* FLOW PROCESS FROM NODE 704.10 TO NODE 705.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

»s UPSTREAM NODE ELEVATION = 2520.00
DOWNSTREAM NODE ELEVATION = 2300.00

- CHANNEL LENGTH THRU SUBAREA(FEET) = 2000.00
CHANNEL BASE (FEET) = 20.00 "z FACTOR = 5.000

« MANNINGS FACTOR = .,022 MAXIMUM DEPTH(FEET) = 2.00
CHANNEL FLOW THRU SUBAREA(CFS) = 165.50

-~ FLOW VELOCITY(FEET/SEC) = 13.31 FLOW DEPTH(FEET) = .55
"RAVEL TIME (MIN.) = 2.50 TC(MIN.) = 18.63

A A A L I I ™™™
FLOW PROCESS FROM NODE 706.00 TO NODE 705.10 IS CODE = 8

o 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.676
SOIL CLASSIFICATION IS "B"
~ NATURAL AVERAGE COVER "GRASS'" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA (ACRES) = 70.00 SUBAREA RUNOFF(CFS) = 133.28
“ EFFECTIVE AREA(ACRES) = 148.00
AVERAGED Fm(INCH/HR) = .560
* TOTAL AREA(ACRES) = 148.00
- PEAK FLOW RATE(CFS) = 281.79
TC(MIN) = 18.63

-

J***************************************************************************

FLOW PROCESS FROM NODE 705.00 TO NODE 705.10 IS CODE = 8
2.
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- - [t g et g —p——
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.676
= SOIL CLASSIFICATION IS "Bn"
NATURAL AVERAGE COVER "GRASS'" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
* SUBAREA AREA(ACRES) = 106.00 SUBAREA RUNOFF(CFS) = 201.82
"FECTIVE AREA(ACRES) = 254.00
™ _VERAGED Fm(INCH/HR) = .560
« TOTAL AREA(ACRES) = 254.00
PEAK FLOW RATE(CFS) = 483.62

-~ TC(MIN) = 18.63



.

mf***************************************************************************

FLOW PROCESS FROM NODE 705.10 TO NODE 708.10 IS CODE = 5

>>>>COMPUTE TRAPEZOIDAL-CHANNEIL FLOW<<<<<
»>>>>TRAVELTIME THRU SUBAREA<<<<<

Y

UPSTREAM NODE ELEVATION = 2300.00

DOWNSTREAM NODE ELEVATION = 1950.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 3000.00
CHANNEL BASE(FEET) = 20.00 nzvw FACTOR = 5.000
MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 2.00
CHANNEL FLOW THRU SUBAREA(CFS) = 483.62

FLOW VELOCITY(FEET/SEC) = 19.71 FLLOW DEPTH(FEET) = .98
TRAVEL TIME (MIN.) = 2.54 TC(MIN.) = 21.17

k***************************************************************************

wil

FLOW PROCESS FROM NODE 707.00 TO NODE 708.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.478
~ SOIL CLASSIFICATION IS "B"
T NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
= SUBAREA AREA(ACRES) = 108.00 SUBAREA RUNOFF(CFS) = 186.46
EFFECTIVE AREA(ACRES) = 362.00
= AVERAGED Fm(INCH/HR) = .560
TOTAL AREA(ACRES) = 362.00
«» PEAK FLOW RATE(CFS) = 625.00
TC(MIN) = 21.17
g k************************************************************************
FLOW PROCESS FROM NODE 708.00 TO NODE 708.10 IS CODE = 8
w >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.478
SOIL CLASSIFICATION IS "B"
« NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA(ACRES) = 74.00 SUBAREA RUNOFF(CFS) = 127.76
«~ EFFECTIVE AREA(ACRES) = 436.00
AVERAGED Fm(INCH/HR) = .560
= TOTAL AREA(ACRES) = 436.00
PEAK FLOW RATE(CFS) = 752.76
= TC(MIN) = 21.17

L
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FLOW PROCESS FROM NODE 708.10 TO NODE 801.10 IS CODE = S

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1950.00

DOWNSTREAM NODE ELEVATION = 1840.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2000.00

CHANNEL BASE(FEET) = 20.00 nz" FACTOR = 5.000

MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 2.50
TANNEL FLOW THRU SUBAREA (CFS) = 752.76
LOW VELOCITY(FEET/SEC) = 17.60 FLOW DEPTH(FEET) = 1.54

TRAVEL TIME (MIN.) = 1.89 TC(MIN.) = 23.06



b
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FLOW PROCESS FROM NODE 801.00 TO NODE 801.10 IS CODE = 8
- >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- S == e T T T L e
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.354
- JIL CLASSIFICATION IS uB"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .4500
“ SUBAREA AREA(ACRES) = 161.00 SUBAREA RUNOFF(CFS) = 275.91
EFFECTIVE AREA(ACRES) = 597.00
™ AVERAGED Fm(INCH/HR) = .530
- TOTAL AREA(ACRES) = 597,00
PEAK FLOW RATE(CFS) = 979.95
- TC(MIN) = 23.06
-
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= FLOW PROCESS FROM NODE 801.10 TO NODE 802.10 IS CODE = 5

“  >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1840.00

DOWNSTREAM NODE ELEVATION = 1790.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00

CHANNEL BASE(FEET) = 20.00 nzZ" FACTOR = 5.000

- MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 3.00
CHANNEL FLOW THRU SUBAREA(CFS) = 979.95

.. FLOW VELOCITY(FEET/SEC) = 17.08 FLOW DEPTH(FEET) = 1.93
TRAVEL TIME (MIN.) = 1.27 TC(MIN.) = 24.33

<
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“LOW PROCESS FROM NODE 802.00 TO NODE 802.10 IS CODE = 8

-

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.280
SOIL CLASSIFICATION IS WAn
« RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 124.00 SUBAREA RUNOFF (CFS) = 189.47
=« EFFECTIVE AREA(ACRES) = 721.00
AVERAGED Fm(INCH/HR) = .539
- TOTAL AREA(ACRES) = 721.00
PEAK FLOW RATE(CFS) = 1129.43
« TC(MIN) = 24.33

Nl A R g A A NI AR
“ FLOW PROCESS FROM NODE 802.10 TO NODE 803.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
« >>>>>TRAVELTIME THRU SUBAREA<<<<<

= UPSTREAM NODE ELEVATION = 1790.00
DOWNSTREAM NODE ELEVATION = 1740.00

s CHANNEL LENGTH THRU SUBAREA(FEET) = 1600.00
CHANNEL BASE (FEET) = 20.00 nzZ" FACTOR = 5.000

= MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 3.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1129.43

= FLOW VELOCITY(FEET/SEC) = 16.41 FLOW DEPTH(FEET) = 2.21

RAVEL TIME (MIN.) = l.62 TC(MIN.) = 25,96

)
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- FLOW PROCESS FROM NODE 803.00 TO NODE 803.10 IS CODE = 8



25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.193
=~ SOIL CLASSIFICATION IS nan
ISIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- JBAREA AREA(ACRES) = 114.00 SUBAREA RUNOFF(CFS) = 165.29
EFFECTIVE AREA(ACRES) = 835.00
% AVERAGED Fm(INCH/HR) = .545
TOTAL AREA(ACRES) = 835.00
= PEAK FLOW RATE(CFS) = 1238.44
TC(MIN) = 25.96

“**********************é*****************************************************
-« FLOW PROCESS FROM NODE 803.10 TO NODE 804.10 IS CODE = 5

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

)
>>>>>TRAVELTIME THRU SUBAREA<<<<<

il :_._._::::::::::::::::::::::::::
UPSTREAM NODE ELEVATION = 1740.00

- DOWNSTREAM NODE ELEVATION = 1700.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1700.00

** CHANNEL BASE(FEET) = 20.00 nzn FACTOR = 5.000
MANNINGS FACTOR = .022 MAXIMUM DEPTH (FEET) = 3.50

™ CHANNEL FLOW THRU SUBAREA (CFS) = 1238.44

o FLOW VELOCITY(FEET/SEC) = 15.23 FLOW DEPTH(FEET) = 2.50
TRAVEL TIME(MIN.) = 1.86 TC(MIN.) = 27.82

.
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FLOW PROCESS FROM NODE 804.00 TO NODE 804.10 IS CODE = 8
>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- e el ittt
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.104
“ SOIL CLASSIFICATION IS uan
RESIDENTIAL~-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
“* SUBAREA AREA(ACRES) = 151.00 SUBAREA RUNOFF(CFS) = 206.81
EFFECTIVE AREA(ACRES) = 986.00
™ AVERAGED Fm(INCH/HR) = .551
« TOTAL AREA(ACRES) = 986.00
PEAK FLOW RATE(CFS) = 1378.19
- TC(MIN) = 27.82

7****************************************************************************
-~ FLOW PROCESS FROM NODE 804.10 TO NODE 804.10 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

«» CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 27.82
RAINFALL INTENSITY (INCH./HOUR) = 2.10
EFFECTIVE STREAM AREA(ACRES) = 986.00
w» TOTAL STREAM AREA(ACRES) = 986.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1378.19

CONFLUENCE INFORMATION:
® STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
TMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)

- 1 1854.26 21.49 2.456 .58 1067.72
2 1378.19 27 .82 2.104 .55 986.00



« RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
SUMMARY RESULTS:

™ STREAM CONFLUENCE EFFECTIVE
» NUMBER Q(CFS) AREA (ACRES)
- 1 3160.48 1829.38

2 2884.11 2053.72
4 COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 3160.48 TIME (MINUTES) = 21.489

~ EFFECTIVE AREA(ACRES) = 1829.38
- TOTAL AREA (ACRES) = 2274.00

’&***************************************************************************
« FLOW PROCESS FROM NODE 804.10 TO NODE 805.10 IS CODE = 5

= >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1700.00
= DOWNSTREAM NODE ELEVATION = 1650.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1600.00
““ CHANNEL BASE (FEET) = 20.00 nz" FACTOR = 5.500
MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 4.50
CHANNEL FLOW THRU SUBAREA(CFS) = 3160.48
FLOW VELOCITY(FEET/SEC) = 21.40 FLOW DEPTH(FEET) = 3.67
TRAVEL TIME (MIN.) = 1.25 TC(MIN.) = 22.74

™

wk***************************************************************************

FLOW PROCESS FROM NODE 805.00 TO NODE 805.10 IS CODE = 8
>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
b e e e e e e e e e
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.375
™ S8O0IL CLASSIFICATION IS "an
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
** SUBAREA AREA(ACRES) = 174.00 SUBAREA RUNOFF (CFS) = 280.71
.~ EFFECTIVE AREA(ACRES) = 2003.38
AVERAGED Fm(INCH/HR) = .569

« TOTAL AREA(ACRES) = 2448.00
PEAK FLOW RATE(CFS) = 3255.35
- TC(MIN) = 22,74
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= PFLOW PROCESS FROM NODE 805.10 TO NODE 808.10 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA<<<<<

=« UPSTREAM NODE ELEVATION = 1650.00
DOWNSTREAM NODE ELEVATION = 1600.00

=~ CHANNEL LENGTH THRU SUBAREA(FEET) = 2000.00
CHANNEL BASE (FEET) = 20.00 nzn FACTOR = 5.500

= MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 4.50
CHANNEL FLOW THRU SUBAREA(CFS) = 3255.35

= FLOW VELOCITY(FEET/SEC) = 19.98 FLOW DEPTH(FEET) = 3.92
TRAVEL TIME(MIN.) = 1.67 TC(MIN.) = 24.40
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« FLOW PROCESS FROM NODE 806.00 TO NODE 808.10 IS CODE = 8

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



25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.276
SOIL CLASSIFICATION IS ''An

RESIDENTIAL-> 3~4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 118.00 SUBAREA RUNOFF (CFS) = 179.88

YFECTIVE AREA(ACRES) = 2121.38

JERAGED Fm(INCH/HR) = .570

TOTAL AREA(ACRES) = 2566.00
PEAK FLOW RATE(CFS) = 3257.15
TC(MIN) = 24.40

“*k***************************************************************************

FLOW PROCESS FROM NODE 807.00 TO NODE 808.10 IS CODE = 8

.

e

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.276
SOIL CLASSIFICATION IS "An
NATURAL AVERAGE COVER "GRASS'" SUBAREA LOSS RATE, Fm(INCH/HR) = .8200
SUBAREA AREA (ACRES) = 625.00 SUBAREA RUNOFF(CFS) = 818.87
EFFECTIVE AREA(ACRES) = 2746.38
AVERAGED Fm(INCH/HR) = .627

TOTAL AREA(ACRES) = 3191.00
PEAK FLOW RATE(CFS) = 4076.02
TC(MIN) = 24,40
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FLOW PROCESS FROM NODE 808.10 TO NODE 808.10 IS CODE = 1

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

JNFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 24.40
RAINFALL INTENSITY (INCH./HOUR) = 2.28
EFFECTIVE STREAM AREA(ACRES) = 2746.38
TOTAL STREAM AREA(ACRES) = 3191.00
PEAK FLOW RATE (CFS) AT CONFLUENCE = 4076.02

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 4076.02 24.40 2.276 .63 2746.38

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q (CFS) AREA (ACRES)
1 4076.02 2746.38
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 4076.02 TIME (MINUTES) = 24.403
EFFECTIVE AREA(ACRES) = 2746.38
TOTAL AREA(ACRES) = 3191.00
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 3191.00
TFECTIVE AREA(ACRES) = 2746.38
JAK FLOW RATE (CFS) = 4076.02

-

END OF RATIONAL METHOD ANALYSIS



- ****************************************************************************
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
- (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
A Copyright 1983,86,87 Advanced Engineering Software (aes)
Ver. 4.1C Release Date: 5/11/87 Serial # 100908

Especially prepared for:

HALL & FOREMAN
- Fhkkkkkkkkkkkkkkkkkkkkkdkkk* DESCRIPTION OF STUDY *kkkkhhdhhhkokkkkkokskokkskkkkx
* MASTER S.D PLAN, FOR CITY OF FONTANA, CRAWFORD CHANNEL,DATA FOR LINE A *
= * SEE 25 YR FOR CHANNEL DESIGN, Q 100 YR, TRAP. CHANNEL *
* VENKI.N , JN 3547, 5/19/89 *
bl R N Y R L R L T

FILE NAME: CRAWFORD.DAT
TIME/DATE OF STUDY: 15: 4 5/19/1989

- USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

- —=*TIME-OF~CONCENTRATION MODEL*--
- USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

I
v}
Y

- SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL%*

10-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.150

- 100-YEAR STORM 60~MINUTE INTENSITY (INCH/HOUR) = 1.660
COMPUTED RAINFALL INTENSITY DATA:

o STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HOUR) = 1.6600

SLOPE OF INTENSITY DURATION CURVE = .6000

R L R R LRy
™ FLOW PROCESS FROM NODE 600.00 TO NODE 600.10 IS CODE = 2

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

NATURAL AVERAGE COVER

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

-~ INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 3160.00
=+ DOWNSTREAM ELEVATION = 2700.00
ELEVATION DIFFERENCE = 460.00
= TC = .706*[( 1000.00** 3.00)/( 460.00)]** .20 = 13.069
w 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.142
SOIL CLASSIFICATION IS "B"
« NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA RUNOFF (CFS) = 32.24
« TOTAL AREA (ACRES) = 10.00 PEAK FLOW RATE(CFS) = 32.24

R L N S k]
“ FLOW PROCESS FROM NODE 600.10 TO NODE 601.10 IS CODE = 5

=  >>>>>COMPUTE TRAPEZOIDAL-CHANNEIL FLOW<<<<<
« >>>>>TRAVELTIME THRU SUBAREA<<<<<

= UPSTREAM NODE ELEVATION = 2700.00
DOWNSTREAM NODE ELEVATION = 2580.00
w CHANNEL LENGTH THRU SUBAREA (FEET) = 650.00

CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 2.000



MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 1.00

CHANNEL FLOW THRU SUBAREA (CFS) = 32.24
FLOW VELOCITY(FEET/SEC) = 14.50 FLOW DEPTH(FEET) = .45
TRAVEL TIME(MIN.) = .75  TC(MIN.) = 13.82

R e R Y I ™
FLLOW PROCESS FROM NODE 601.00 TO NODE 601.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 4.006
SOIL CLASSIFICATION IS "B"
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  31.02
EFFECTIVE AREA(ACRES) =  20.00
AVERAGED Fm(INCH/HR) = .560
TOTAL AREA(ACRES) =  20.00
PEAK FLOW RATE(CFS) = 62.04
TC(MIN) = 13.82

L o e S Y L L
FLOW PROCESS FROM NODE 601.10 TO NODE 602.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 2580.00
DOWNSTREAM NODE ELEVATION = 2420.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 700.00
. CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 2.000
TANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 1.00
<HANNEL FLOW THRU SUBAREA (CFS) = 62.04
FLOW VELOCITY (FEET/SEC) = 19.51 FLOW DEPTH(FEET) = .61
TRAVEL TIME (MIN.) = .60 TC(MIN.) = 14.41
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FLOW PROCESS FROM NODE 602.00 TO NODE 602.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.906
SOIL CLASSIFICATION IS "B"

NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  60.23
EFFECTIVE AREA(ACRES) =  40.00

AVERAGED Fm(INCH/HR) =  .560

TOTAL AREA (ACRES) =  40.00

PEAK FLOW RATE(CFS) = 120.45

TC(MIN) = 14.41

L R T R e
FLOW PROCESS FROM NODE 602.10 TO NODE 603.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

JPSTREAM NODE ELEVATION = 2420.00

DOWNSTREAM NODE ELEVATION = 2360.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 500.00
CHANNEL BASE (FEET) = 7.00 "Z" FACTOR = 4,000
MANNINGS FACTOR = .022 MAXTMUM DEPTH(FEET) = 1.00



CHANNEL FLOW THRU SUBAREA (CFS) = 120.45
FLOW VELOCITY (FEET/SEC) = 16.51 FLOW DEPTH(FEET) = .73
TRAVEL TIME (MIN.) = .50 TC(MIN.) = 14.92
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FLOW PROCESS FROM NODE 603.00 TO NODE 603.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.826
SOIL CLASSIFICATION IS "a™"

NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .8200
SUBAREA AREA (ACRES) = 38.00 SUBAREA RUNOFF(CFS) = 102.81
EFFECTIVE AREA(ACRES) =  78.00

AVERAGED Fm(INCH/HR) = .687

TOTAL AREA(ACRES) =  78.00

PEAK FLOW RATE(CFS) = 220.38

TC(MIN) = 14.92
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FLOW PROCESS FROM NODE 603.10 TO NODE 604.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  2360.00

DOWNSTREAM NODE ELEVATION =  1908.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 4000.00

CHANNEL BASE (FEET) = 9.00 "Z" FACTOR = 5.000

MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 1.00
SHANNEL FLOW THRU SUBAREA (CFS) = 220.38

FLOW VELOCITY (FEET/SEC) = 17.57 FLOW DEPTH(FEET) = .92
TRAVEL TIME(MIN.) = 3.80 TC(MIN.) = 18.71

B g M S RO A AR A AR
FLOW PROCESS FROM NODE 604.00 TO NODE 604.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.340

SOIL CLASSIFICATION IS "B"

NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA (ACRES) = 57.00 SUBAREA RUNOFF(CFS) = 142.59
EFFECTIVE AREA(ACRES) = 135.00

AVERAGED Fm(INCH/HR) =  .633

TOTAL AREA(ACRES) = 135.00

PEAK FLOW RATE(CFS) = 328.83

TC(MIN) = 18.71

R N Y L L b L L D T
FLOW PROCESS FROM NODE 604.10 TO NODE 604.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MINUTES) = 18.71
(AINFALL INTENSITY (INCH./HOUR) = 3.34
EFFECTIVE STREAM AREA(ACRES) = 135.00
TOTAL STREAM AREA(ACRES) = 135.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 328.83
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FLOW PROCESS FROM NODE 605.00 TO NODE 605.11 IS CODE = 2

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

NATURAL AVERAGE COVER

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

INITIAL SUBAREA FLOW-LENGTH = 1200.00
UPSTREAM ELEVATION =  3000.00
DOWNSTREAM ELEVATION =  2520.00
ELEVATION DIFFERENCE = 480.00
TC = .706*[( 1200.00%* 3.00)/( 480.00)]** .20 = 14.457
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.899
SOIL CLASSIFICATION IS "B
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA RUNOFF (CFS) = 30.05
TOTAL AREA(ACRES) = 10.00  PEAK FLOW RATE (CFS) = 30.05

B e L L R R kL L i L L D A
FLOW PROCESS FROM NODE 605.11 TO NODE 605.12 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  2520.00

DOWNSTREAM NODE ELEVATION =  2360.00

CHANNEL LENGTH THRU SUBAREA(FEET) =  600.00

CHANNEL BASE (FEET) = 5.00 "z" FACTOR = 4.000

MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 1.0C
"HANNEL FLOW THRU SUBAREA (CFS) = 30.05

fLOW VELOCITY (FEET/SEC) = 14.51 FLOW DEPTH(FEET) = .33
TRAVEL TIME(MIN.) = .69 TC(MIN.) = 15.15
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FLOW PROCESS FROM NODE 605.10 TO NODE 605.12 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.792
SOIL CLASSIFICATION IS "B"
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm (INCH/HR)

1l
O
o
o
o

SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  29.08
EFFECTIVE AREA(ACRES) =  20.00

AVERAGED Fm(INCH/HR) = .560

TOTAL AREA(ACRES) =  20.00

PEAK FLOW RATE(CFS) = 58.17

TC(MIN) = 15.15

L R R T L R R N L Lk L L L L L e irir i,
FLOW PROCESS FROM NODE 605.12 TO NODE 605.13 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

JPSTREAM NODE ELEVATION = 2360.00

JOWNSTREAM NODE ELEVATION = 2207.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1050.00

CHANNEL BASE (FEET) = 5.00 "Z" FACTOR = 4.000
MANNINGS FACTOR = .022 MAXIMUM DEPTH (FEET) = 1.00

CHANNEL FLOW THRU SUBAREA(CFS) = 58.17



#
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FLOW VELOCITY(FEET/SEC) = 14.80 FLOW DEPTH(FEET) = .55
TRAVEL TIME(MIN.) = 1.18 TC(MIN.) = 16.33
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+~LOW PROCESS FROM NODE 605.20 TO NODE 605.13 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.624

SOIL CLASSIFICATION IS "B"

NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 55.16
EFFECTIVE AREA(ACRES) =  40.00

AVERAGED Fm(INCH/HR) = .560

TOTAL AREA(ACRES) =  40.00

PEAK FLOW RATE(CFS) = 110.32

TC(MIN) = 16.33

R s
FLOW PROCESS FROM NODE 605.30 TO NODE 605.13 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.624

SOIL CLASSIFICATION IS "B"

NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 110.32
EFFECTIVE AREA(ACRES) = 80.00

AVERAGED Fm(INCH/HR) =  .560

TOTAL AREA(ACRES) =  80.00

SEAK FLOW RATE(CFS) = 220.64

[C(MIN) = 16.33

e R L s
FI.OW PROCESS FROM NODE 605.13 TO NODE 605.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 2207.00

DOWNSTREAM NODE ELEVATION = 2100.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 1450.00

CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 5.000

MANNINGS FACTOR = .021 MAXIMUM DEPTH(FEET) = 1.00
CHANNEL FLOW THRU SUBAREA(CFS) = 220.64

FLOW VELOCITY(FEET/SEC) = 15.68 FLOW DEPTH(FEET) = .95
TRAVEL TIME (MIN.) = 1.54 TC(MIN.) = 17.87
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FLOW PROCESS FROM NODE 605.40 TO NODE 605.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.433

SOIL CLASSIFICATION IS "B"

NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
'UBAREA AREA(ACRES) = 18.00 SUBAREA RUNOFF(CFS) =  46.55
EFFECTIVE AREA(ACRES) =  98.00

AVERAGED Fm(INCH/HR) =  .560

TOTAL AREA(ACRES) =  98.00

PEAK FLOW RATE(CFS) = 253.44



TC(MIN) = 17.87

R R R R L LT
*LOW PROCESS FROM NODE 605.10 TO NODE 606.10 IS CODE = 5

. >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  2100.00

DOWNSTREAM NODE ELEVATION =  1990.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 4000.00

CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 5.000

MANNINGS FACTOR = .021 MAXIMUM DEPTH(FEET) = 1.50
CHANNEL FLOW THRU SUBAREA(CFS) = 253.44

FLOW VELOCITY (FEET/SEC) = 11.24 FLOW DEPTH(FEET) = 1.35
TRAVEL TIME(MIN.) = 5.93 TC(MIN.) = 23.80
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FLOW PROCESS FROM NODE 606.00 TO NODE 606.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.891
SOIL CLASSIFICATION IS "B"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .4500
SUBAREA AREA(ACRES) = 151.00 SUBAREA RUNOFF(CFS) = 331.70

EFFECTIVE AREA(ACRES) = 249.00

AVERAGED Fm(INCH/HR) =  .493

TOTAL AREA(ACRES) = 249.00

PEAK FLOW RATE(CFS) = 537.27

C(MIN) = 23.80
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FLOW PROCESS FROM NODE 606.10 TO NODE 604.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1990.00

DOWNSTREAM NODE ELEVATION = 1908.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 3300.00

CHANNEL BASE (FEET) = 6.00 "zZ" FACTOR = 1.500

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 2.75
CHANNEL FLOW THRU SUBAREA(CFS) = 537.27

FLOW VELOCITY (FEET/SEC) = 21.75 FLOW DEPTH (FEET) = 2.52
TRAVEL TIME (MIN.) = 2.53 TC(MIN.) = 26.33

R R R R T
FLOW PROCESS FROM NODE 607.00 TO NODE 604.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.721
SOIL CLASSIFICATION IS "A"
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .8200
SUBAREA AREA(ACRES) = 148.00 SUBAREA RUNOFF(CFS) = 253.19
.FFECTIVE AREA(ACRES) = 397.00
AVERAGED Fm(INCH/HR) = .615
TOTAL AREA(ACRES) = 397.00
PEAK FLOW RATE(CFS) = 752.38

TC(MIN) = 26.33
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= FLOW PROCESS FROM NODE 604.10 TO NODE 604.10 IS CODE = 1

- »>>>>DESTGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MINUTES) = 26.33

-~ RAINFALL INTENSITY (INCH./HOUR) = 2.72
EFFECTIVE STREAM AREA(ACRES) = 397.00

- TOTAL STREAM AREA (ACRES) = 397.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 752.38

CONFLUENCE INFORMATION:
“ STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
" 1 328.83 18.71 3.340 .63 135.00
2 752.38 26.33 2.721 .62 397.00

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

SUMMARY RESULTS:
- STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 1020.66 417.15
- 2 1006.03 532.00
. COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1020.66 TIME (MINUTES) = 18.715
- SFFECTIVE AREA (ACRES) = 417.15
[OTAL AREA(ACRES) = 532.00

R e L e N R i I I
FLOW PROCESS FROM NODE 604.10 TO NODE 608.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  1908.00

DOWNSTREAM NODE ELEVATION =  1868.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00
«s CHANNEL BASE (FEET) = 6.00 "Z" FACTOR = 1.500

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 3.75
~ CHANNEL FLOW THRU SUBAREA(CFS) = 1020.66

FLOW VELOCITY (FEET/SEC) = 27.94 FLOW DEPTH(FEET) =  3.33
* TRAVEL TIME(MIN.) = .78  TC(MIN.) = 19.49

*.,**************************************************************************-k*

FLOW PROCESS FROM NODE 608.00 TO NODE 608.10 IS CODE = 8
~  >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
' — TS T o ==
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.259
= SOIL CLASSIFICATION IS "B
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .4500
“® |UBAREA AREA(ACRES) = 55.00 SUBAREA RUNOFF(CFS) = 139.06
EFFECTIVE AREA(ACRES) = 472.15
" AVERAGED Fm(INCH/HR) = .601
» TOTAL AREA(ACRES) = 587.00

PEAK FLOW RATE(CFS) = 1129.54



TC(MIN) = 19.49

R e R R L T I o,
"LOW PROCESS FROM NODE 608.10 TO NODE 518.20 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEIL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1868.00

DOWNSTREAM NODE ELEVATION = 1755.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 3500.00

CHANNEL BASE(FEET) = 6.00 "Z" FACTOR = 1.500

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 3.75
CHANNEL FLOW THRU SUBAREA(CFS) = 1129.54

FLOW VELOCITY (FEET/SEC) = 29.03 FLOW DEPTH(FEET) = 3.47
TRAVEL TIME (MIN.) = 2.01 TC(MIN.) = 21.50
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FLOW PROCESS FROM NODE 518.20 TO NODE 518.20 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 21.50

RAINFALL INTENSITY (INCH./HOUR) = 3.07

EFFECTIVE STREAM AREA(ACRES) = 472.15

TOTAL STREAM AREA(ACRES) = 587.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1129.54

“ONFLUENCE INFORMATION:
STREAM  PEAK FLOW TIME  INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 1129.54 21.50 3.073 .60 472.15

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 1129.54 472.15
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1129.54 TIME(MINUTES) = 21.500
EFFECTIVE AREA (ACRES) = 472.15
TOTAL AREA (ACRES) = 587.00

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 587.00
EFFECTIVE AREA (ACRES) = 472.15
PEAK FLOW RATE(CFS) = 1129.54

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

- (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
Copyright 1983,86,87 Advanced Engineering Software (aes)
Ver. 4.1C Release Date: 5/11/87 Serial # 100908
"
- Especially prepared for:

HALL & FOREMAN
e de I e ek ke vk ol e T o de Ao de e K e o o e ke e ok e DESCRIPTION OF STUDY P e ke o de e ok e 0 o b A e e e e vk e de vk e e ok e Rk ok
= R i T MIRSRER SD. *
x - Q25 YR, - TWALCS FOR HAWKER1.DAT, /Ty ©f EonNTANA
m* VON./J.M., N 3814-023, 11/14/1988
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FILE NAME: CRAWFORD.DAT
TIME/DATE OF STUDY: 9:53 11/14/1988

t

~-*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00
SPECIFIED MINIMUM PIPE SIZECINCH) = 18.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*
10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.150
100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.660
COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 25.00  1-HOUR INTENSITY(INCH/HOUR) = 1.3265
E OF INTENSITY DURATION CURVE = .6000

sl
u****************************************************************************

FLOW PROCESS FROM NODE  600.00 TO NODE 600.10 IS CODE = 2

NATURAL AVERAGE COVER

:: TC = K*[(LENGTH** 3.00)/(ELEVATION CHANGE))** .20
INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 3160.00
DOWNSTREAM ELEVATION 2700.00
ELEVATION DIFFERENCE 460.00
TC = .706*[( 1000.00** 3.00)/¢ 460.00)1** .20 = 13.069
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.310
SOIL CLASSIFICATION IS “B"
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA RUNOFF(CFS) = 24.75
:: TOTAL AREA(ACRES) = 10.00 PEAK FLOW RATE(CFS) = 24.75

3 ]
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-
o FLOW PROCESS FROM NODE  600.10 TO NODE  601.10 IS CODE = 5
»>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<

mm >>>>>TRAVELTIME THRU SUBAREA<<<<<
-

UPSTREAM NODE ELEVATION = 2700.00
DOWNSTREAM NODE ELEVATION =  2580.00




se DOWNSTREAM NODE ELEVATION =  2360.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 500.00
«m CHANNEL BASE(FEET) = 7.00 "z FACTOR =  4.000

MOMNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 1.00
b INEL FLOW THRU SUBAREA(CFS) = 91.69

rudW VELOCITY(FEET/SEC) = 14.97  FLOW DEPTH(FEET) = .64
**  TRAVEL TIME(MIN.) = .56 TC(MIN.) = 15.08
-
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FLOW PROCESS FROM NODE  603.00 TO NODE  603.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3,037
SOIL CLASSIFICATION IS "“AM
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .8200
SUBAREA AREA(ACRES) = 38.00° SUBAREA RUNOFF(CFS) = 75.84
a8 EFFECTIVE AREA(ACRES) = 78.00
AVERAGED Fm(INCH/HR) =  .687
m  TOTAL AREA(ACRES) = 78.00
PEAK FLOW RATE(CFS) = 165.03
TC(MIN) = 15.08

LY
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FLOW PROCESS FROM NODE  603.10 TO NODE 604.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL -CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

TREAM NODE ELEVATION = 2360.00
»» VUWNSTREAM NODE ELEVATION =  1908.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 4000.00
«» CHANNEL BASE(FEET) = 9.00 "Z" FACTOR = 5.000
MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 1.00
™® CHANNEL FLOW THRU SUBAREA(CFS) = 165.03
FLOW VELOCITY(FEET/SEC) = 15.95  FLOW DEPTH(FEET) = .80
TRAVEL TIME(MIN.) = 4.18 TC(MIN.) = 19.26

n****************************************************************************

FLOW PROCESS FROM NODE  604.00 TO NODE 604.10 IS CODE = 8 V/

4w 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.623
SOIL CLASSIFICATION IS "B

- NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA(ACRES) = 57.00 SUBAREA RUNOFF(CFS) = 105.82

™ EFFECTIVE AREACACRES) = 135.00
AVERAGED Fm(INCH/HR) =  .633

™™ TOTAL AREA(ACRES) = 135.00

PEAK FLOW RATE(CFS) = 2641.74

TC(MIN) = 19,26
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1 PROCESS FROM NODE  604.10 TO NODE  604.10 IS CODE = 1

. CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:




TIME OF CONCENTRATION(MINUTES) = 19.26
RAINFALL INTENSITY (INCH./HOUR) = 2.62
EFFECTIVE STREAM AREA(ACRES) = 135.00

TATAL STREAM AREACACRES) = 135.00

Y { FLOW RATE(CFS) AT CONFLUENCE = 241.74

—m
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FLOW PROCESS FROM NODE 605.00 TO NODE 605.11 IS CODE = 2

™ >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
@Ssssssssssssssssssssssmsmsssmsssmsssssssososmsssssmsecccecococ
NATURAL AVERAGE COVER
RS
TC = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)I** .20
* INITIAL SUBAREA FLOW-LENGTH = 1200.00
UPSTREAM ELEVATION =  3000.00
™ DOWNSTREAM ELEVATION =  2520.00
.o ELEVATION DIFFERENCE =  480.00

TC = .706*[( 1200.00** 3.00)/¢ 480.00)1** .20 =  14.457
- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.116
SOIL CLASSIFICATION 1S "gw

™ NATURAL AVERAGE COVER “GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA RUNOFF(CFS) = 23.00
™ TOTAL AREA(ACRES) = 10.00 PEAK FLOW RATE(CFS) = 23.00
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FLOW PROCESS FROM NODE 605.11 TO NODE  605.12 IS CODE = 5

e e e e e e e e et eeamememaae e mae e —— .- oo e e —eme————————a
*>+>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<

- »>TRAVELTIME THRU SUBAREA<<<<<

w:::_::::::::: -------------------- ===

UPSTREAM NODE ELEVATION = 2520.00
. DOWNSTREAM NODE ELEVATION = 2360.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00
s CHANNEL BASE(FEET) = 5.00 “z" FACTOR = 4.000
MANNINGS FACTOR = .022  MAXIMUM DEPTH(FEET) = 1.00
“™ CHANNEL FLOW THRU SUBAREA(CFS) = 23.00
FLOW VELOCITY(FEET/SEC) = 12.52 FLOW DEPTH(FEET) = .30
TRAVEL TIME(MIN.) = .80 TC(MIN.) = 15.26
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FLOW PROCESS FROM NODE  605.10 TO NODE 605.12 IS CODE = 8

P e e e A e e e e e e e e cmmeeeeememmeoacmememana
- >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.017
SOIL CLASSIFICATION Is ngn
“# NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 22.11
™ EFFECTIVE AREA(ACRES) = 20.00
 AVERAGED Fm(INCH/HR) =  .560
o
TOTAL AREA(ACRES) = 20.00
- PEAK FLOW RATE(CFS) = 44.22
TC(MIN) = 15.26
E
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FLOW PROCESS FROM NODE  605.12 TO NODE  605.13 IS CODE = 5
-

, >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<



>>>>>TRAVELTIME THRU SUBAREA<<<<<

- s===szszss===c
UPSTREAM NODE ELEVATION =  2360.00
- D7WNSTREAM NODE ELEVATION =  2207.00
N !INEL LENGTH THRU SUBAREA(FEET) = 1050.00
«..nNNEL BASE(FEET) = 5.00 u2" FACTOR = 4.000
=m  MANNINGS FACTOR = .022 MAXIMUM DEPTH(FEET) = 1.00
CHANNEL FLOW THRU SUBAREA(CFS) = 44.22
® rLow VELOCITY(FEET/SEC) = 13.16  FLOW DEPTH(FEET) = .48
- TRAVEL TIME(MIN.) = 1.33 TC(MIN.) = 16.58
<t
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- FLOW PROCESS FROM NODE  605.20 TO NODE 605.13 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.869
.49 SOIL CLASSIFICATION IS g
: NATURAL AVERAGE COVER “GRASS"™ SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
«m SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 41.57
EFFECTIVE AREA(ACRES) = 40.00
“  AVERAGED Fm(INCH/HR) =  .560
TOTAL AREA(ACRES) = 40.00
PEAK FLOW RATE(CFS) = 83.13
TC(MIN) = 16.58

e 3 Je 3k 3k Sk ok ok e e ke e e e e e e ke e e ok e e ke vk e e e e ok o ok e ke vk e e e ke vl ok ok o e ke ok sk e o ok e o e ok ok ek A e e e e ok ok de ke e

= FLOW PROCESS FROM NODE  605.30 TO NODE 605.13 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.869
SOIL CLASSIFICATION IS g®
NATURAL AVERAGE COVER "GRASS" SUBAREA LOSS RATE, FmCINCH/HR) = .5600
we  SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 83.13
EFFECTIVE AREA(ACRES) = 80.00
"™ AVERAGED Fm(INCH/HR) =  .560
TOTAL AREA(ACRES) = 80.00
PEAK FLOW RATE(CFS) = 166.27
TC(MIN) = 16.58

S
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~= FLOW PROCESS FROM NODE  605.13 TO NODE 605.10 IS CODE = 5

- >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ww UPSTREAM NODE ELEVATION =  2207.00
DOWNSTREAM NODE ELEVATION = 2100.00

-+  CHANNEL LENGTH THRU SUBAREA(FEET) = 1450.00
CHANNEL BASE(FEET) = 10.00 2" FACTOR = 5.000

- MANNINGS FACTOR = .021  MAXIMUM DEPTH(FEET) = 1.00
- CHANNEL FLOW THRU SUBAREA(CFS) = 166.27
FLOW VELOCITY(FEET/SEC) = 14.20 FLOW DEPTH(FEET) = .83

- TAVEL TIME(MIN.) = 1,70 TC(MIN.) = 18.29

-
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FLOW PROCESS FROM NODE  605.40 TO NODE  605.10 IS CODE = 8



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

B
- 25 YEAR RAINFALL INTENSITYCINCH/HOUR) = 2.706
eIl CLASSIFICATION IS "g"
- RAL AVERAGE COVER “GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .5600
>usAREA AREACACRES) = 18.00  SUBAREA RUNOFF(CFS) =  34.76
w EFFECTIVE AREACACRES) =  98.00
AVERAGED Fm(INCH/HR) =  .560
™ TOTAL AREA(ACRES) = 98.00
PEAK FLOW RATE(CFS) = 189.27
™ teiny = 18.29
E
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FLOW PROCESS FROM NODE  605.10 TO NODE  606.10 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<
UPSTREAM NODE ELEVATION =  2100.00

-= DOWNSTREAM NODE ELEVATION =  1990.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 4000.00

' CHANNEL BASE(FEET) = 10.00 2" FACTOR = 5.000
MANNINGS FACTOR = .021 MAXIMUM DEPTH(FEET) = 1.50
CHANNEL FLOW THRU SUBAREA(CFS) = 189.27

«» FLOW VELOCITY(FEET/SEC) = 10.32 FLOW DEPTH(FEET) = 1.16
TRAVEL TIME(MIN.) = 6.46 TC(MIN.) = 24.74

t‘t***************************************************************************

F1OW PROCESS FROM NODE  606.00 TO NODE 606.10 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.257
SOIL CLASSIFICATION IS nBw

“ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .4500
SUBAREA AREA(ACRES) = 151.00  SUBAREA RUNOFF(CFS) = 245.56

™™ EFFECTIVE AREA(ACRES) = 249.00

AVERAGED Fm(INCH/HR) =  .493

TOTAL AREA(ACRES) = 249.00

w PEAK FLOW RATE(CFS) = 395.23
TC(MIN) = 24.74
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FLOW PROCESS FROM NODE  606.10 TO NODE 604.10 IS CODE = 5

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

- >>>>>TRAVELTIME THRU SUBAREA<<<<<

Wzcczzzzrzsoozomzzsss==ss ===
UPSTREAM NODE ELEVATION = 1990.00

" DOWNSTREAM NODE ELEVATION = 1908.00

- CHANNEL LENGTH THRU SUBAREA(FEET) = 3300.00
CHANNEL BASE(FEET) = 6.00 “Z" FACTOR = 1.500

- MANNINGS FACTOR = .015  MAXIMUM DEPTH(FEET) = 2.75
CHANNEL FLOW THRU SUBAREA(CFS) = 395.23

# T "W VELOCITY(FEET/SEC) = 19.81 FLOW DEPTH(FEET) = 2.16
VEL TIME(MIN.) = 2.78 TC(MIN.) = 27.52

”**************************************************************t*************

FLOW PROCESS FROM NODE  607.00 TO NODE 604.10 IS CODE = 8



-y
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
“========== ----
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.117
- . CLASSIFICATION 1S "An

NATURAL AVERAGE COVER “GRASS" SUBAREA LOSS RATE, Fm(INCH/HR) = .8200
~m SUBAREA AREA(ACRES) = 148.00 SUBAREA RUNOFF(CFS) = 172.82
EFFECTIVE AREA(ACRES) = 397.00
AVERAGED Fm(INCH/HR) =  .615
TOTAL AREA(ACRES) = 397.00
PEAK FLOW RATE(CFS) = 536.79
- TC(MIN) = 27.52

b
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“*  FLOW PROCESS FROM NODE  604.10 TO NODE  604.10 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
« >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

«s CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 27.52

RAINFALL INTENSITY (INCH./HOUR) = 2.12

EFFECTIVE STREAM AREA(ACRES) = 397.00

TOTAL STREAM AREA(ACRES) = 397.00

s PEAK FLOW RATE(CFS) AT CONFLUENCE = 536.79

«a CONFLUENCE INFORMATION:

STREAM  PEAK FLOW TIME  INTENSITY FM EFFECTIVE
 NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)
- 241.74 19.26 2.623 .63 135.00
- 2 536.79 27.52 2.117 .62 397.00

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

@  SUMMARY RESULTS:
STREAM  CONFLUENCE  EFFECTIVE

™™ NUMBER Q(CFsS) AREA(ACRES)
‘ ---------------------------------------------
1 743.86 412.88
- 2 717.12 532.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
=® PEAK FLOW RATE(CFS) = 743.86  TIME(MINUTES) =  19.262
EFFECTIVE AREA(ACRES) = 412.88
™ TOTAL AREA(ACRES) = 532.00
E 4
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FLOW PROCESS FROM NODE  604.10 TO NODE 608.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
= >>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  1908.00

DOWNSTREAM NODE ELEVATION =  1868.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00
8 " SNNEL BASE(FEET) = 6.00  "Z" FACTOR =  1.500

NINGS FACTOR = .015  MAXIMUM DEPTH(FEET) = 3.75

s CHANNEL FLOW THRU SUBAREA(CFS) = 743.86

FLOW VELOCITY(FEET/SEC) = 25.69 FLOW DEPTH(FEET) = 2.83

TRAVEL TIME(MIN.) = .84 TC(MIN.) = 20.11
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FLOW PROCESS FROM NODE  608.00 TO NODE 608.10 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.556
SOIL CLASSIFICATION Is ng®
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .4500
SUBAREA AREA(ACRES) = 55.00 SUBAREA RUNOFF(CFS) = 104.26
EFFECTIVE AREA(ACRES) = 467.88
s AVERAGED Fm(INCH/HR) =  .601
TOTAL AREA(ACRES) = 587.00
= PEAK FLOW RATE(CFS) = 823.39
TC(MIN) = 20.11
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. FLOW PROCESS FROM NODE  608.10 TO NODE 518.20 IS CODE = 5
= >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  1868.00
DOWNSTREAM NODE ELEVATION =  1755.00
4 CHANNEL LENGTH THRU SUBAREA(FEET) = 3500.00

CHANNEL BASE(FEET) = 6.00 ¥Z" FACTOR =  1.500
-= MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 3.75
CHANNEL FLOW THRU SUBAREA(CFS) = 823.39

¥ FLOW VELOCITY(FEET/SEC) = 26.85 FLOW DEPTH(FEET) = 2.94
TPAVEL TIME(MIN.) = 2.17 TC(MIN.) = 22.28
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.= FLOW PROCESS FROM NODE 518.20 TO NODE 518.20 IS CODE = 1
“¥  >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 22.28
« RAINFALL INTENSITY (INCH./HOUR) = 2.40
EFFECTIVE STREAM AREA(ACRES) = 467.88
¥  TOTAL STREAM AREA(ACRES) = 587.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 823.39

CONFLUENCE INFORMATION:
STREAM  PEAK FLOW  TIME  INTENSITY FM EFFECTIVE
» MNUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)

- 1 823.39 22.28 2.404 .60 467.88

" RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

® suMMARY RESULTS:
w STREAM  CONFLUENCE  EFFECTIVE
NUMBER Q(CFS)  AREA(ACRES)
e e mecmmecemeeeceeeeaa s
823.39 467.88
“= COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
., PEAK FLOW RATE(CFS) =  823.39  TIME(MINUTES) =  22.278
EFFECTIVE AREACACRES) =  467.88

TOTAL AREA(CACRES) = 587.00



END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 587.00
FFFECTIVE AREA(ACRES) = 467.88
- { FLOW RATE(CFS) = 823.39

== END OF RATIONAL METHOD ANALYSIS

il
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. RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
- Copyright 1983,86,87 Advanced Engineering Software (aes)

Ver. 4.1C Release Date: 5/11/87 Serial # 100908
Especially prepared for:

HALL & FOREMAN
™ kkkhkkkkkhkkkkkhkhkhkhkkhkkrkkk DESCRIPTION OF STUDY %k dkkkkdhddkhhhrhkhhhhhhddhsk

.* N. FONTANA MASTER STORM DRAIN LINE B. *
* Q 100-YR. STORM. DESIGN O. *
_* JN 3547, T. ARROYO, 11/29/89. *
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FILE NAME: A:LINEB.100
- TIME/DATE OF STUDY: 16: 1 11/27/1989

= USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

- ==*TIME-OF-CONCENTRATION MODEL*--
™ USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
™ SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = .95
w YUSER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*
10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.050
o ‘0—-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.530
"«wOMPUTED RAINFALL INTENSITY DATA:
«~ STORM EVENT = 100.00 1-HOUR INTENSITY(INCH/HOUR) = 1.5300
SLOPE OF INTENSITY DURATION CURVE = .6000

~x

b
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" FLOW PROCESS FROM NODE 400.00 TO NODE 400.10 Is CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL ->_3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

= INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1815.00
® DOWNSTREAM ELEVATION = 1805.00
ELEVATION DIFFERENCE = 10.00
= TC = .412*[( 1000.00%** 3,00)/( 10.00)]** .20 = 16.402
- 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3,332

SOIL CLASSIFICATION IS “aw

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = <Z§gggj>
SUBAREA RUNOFF (CFS) = 24.75 S——
.« TOTAL AREA(ACRES) = 10.00 PEAK FLOW RATE(CFS) = 24.75

]
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FLOW PROCESS FROM NODE 400.10 TO NODE 402.11 IS CODE = 3

® L_EPTH OF FLOW IN 21.0 INCH PIPE IS 17.2 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 11.7

™ UPSTREAM NODE ELEVATION = 1805.00

« DOWNSTREAM NODE ELEVATION = 1796.00
FLOWLENGTH (FEET) = 350.00 MANNINGS N = .013

- BSTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 24.75

=« TRAVEL TIME (MIN.) = .50 TC(MIN.) = 16.90

R L L L ]
“ TFLOW PROCESS FROM NODE 402.00 TO NODE 402.11 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.272

- SOIL CLASSIFICATION IS "An

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
« SUBAREA AREA(ACRES) = 10.00 SUBAREZA RUNOFF (CFS) = 24.21

EFFECTIVE AREA(ACRES) = 20.00
- AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 20.00
 PEAK FLOW RATE(CFS) = 48.43

TC(MIN) = 16.90

Y
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" .OW PROCESS FROM NODE 401.00 TO NODE 402.11 IS CODE = 8

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

- 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.272
SOIL CLASSIFICATION IS "An
w RESIDENTIAL-> 3~4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 18.00 SUBAREA RUNOFF (CFS) = 43.58
-~ EFFECTIVE AREA(ACRES) = 38.00
AVERAGED Fm(INCH/HR) = .582
™ TOTAL AREA (ACRES) = 38.00
PEAK FLOW RATE (CFS) = 92.01
™ TC(MIN) = 16.90

i R L T T
FLOW PROCESS FROM NODE 402.11 TO NODE 402.21 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
- >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

% DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.6 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 17.8

™ UPSTREAM NODE ELEVATION = 1796.00

- DOWNSTREAM NODE ELEVATION = 1776.00
FLOWLENGTH (FEET) = 660.00 MANNINGS N = .013

- ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
"TPEFLOW THRU SUBAREA(CFS) = 92.01

- AVEL TIME (MIN.) = .62 TC(MIN.) = 17.52

-
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*» FLOW PROCESS FROM NODE 402.20 TO NODE 402.21 IS CODE = 8



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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.203
“0IL CLASSIFICATION IS "an
JSIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
oUBAREA AREA (ACRES) = 20.00 SUBAREA RUNOFF (CFS) = 47 .17
EFFECTIVE AREA (ACRES) = 58.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA (ACRES) = 58.00
PEAK FLOW RATE(CFS) = 136.80
TC(MIN) = 17.52
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FLOW PROCESS FROM NODE 402.21 TO NODE 402.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 39.0 INCH PIPE IS 31.3 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 19.2

UPSTREAM NODE ELEVATION = 1776.00

DOWNSTREAM NODE ELEVATION = 1767.00

FLOWLENGTH (FEET) = 300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 136.80

TRAVEL TIME (MIN.) = .26 TC(MIN.) = 17.78
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FLOW PROCESS FROM NODE 404.00 TO NODE 402.10 IS CODE = 8

->>>ADDITION OF SUBAREA TO MAINLINE PEAK FILOW<<<<<

-

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.174
SOIL CLASSIFICATION IS nan
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 33.50 SUBAREA RUNOFF (CFS) = 78.16
EFFECTIVE AREA(ACRES) = 91.50
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA (ACRES) = 91.50
PEAK FLOW RATE(CFS) = 213.49
TC(MIN) = 17.78
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FLOW PROCESS FROM NODE 402.10 TO NODE 403.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

A

DEPTH OF FLOW IN 48.0 INCH PIPE IS 34.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 21.8

UPSTREAM NODE ELEVATION = 1767.00

DOWNSTREAM NODE ELEVATION = 1742.00

FLOWLENGTH (FEET) = 830.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 213.49

TRAVEL TIME (MIN.) = .63 TC(MIN.) = 18.41

*ﬁd*************************************************************************

FLOW PROCESS FROM NODE 405.00 TO NODE 403.10 IS CODE = 8

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




100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.108
SOIL CLASSIFICATION IS "AY

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
™ ~UBAREA AREA(ACRES) = 34.00 SUBAREA RUNOFF (CFS) = 77.31
- "FECTIVE AREA(ACRES) = 125.50
«VERAGED Fm(INCH/HR) = .582
= TOTAL AREA(ACRES) = 125.50
PEAK FLOW RATE(CFS) = 285.36
« TC(MIN) = 18.41
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* FLOW PROCESS FROM NODE 403.10 TO NODE 403.20 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-~ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

- DEPTH OF FLOW IN 54.0 INCH PIPE IS 39.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 22.7
« UPSTREAM NODE ELEVATION = 1742.00

DOWNSTREAM NODE ELEVATION = 1737.00
- FLOWLENGTH (FEET) = 180.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54,00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA(CFS) = 285.36

TRAVEL TIME (MIN.) = .13 TC(MIN.) = 18.54
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FLOW PROCESS FROM NODE 403.00 TO NODE 403.20 IS CODE = 8

- .00 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.095
wOIL CLASSIFICATION IS "an
w RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 43.00 SUBAREA RUNOFF (CFS) = 97.26
=~ EFFECTIVE AREA(ACRES) = 168.50
AVERAGED Fm(INCH/HR) = .582
* TOTAL AREA(ACRES) = 168.50
PEAK FLOW RATE(CFS) = 381.11
= TC(MIN) = 18.54
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FLOW PROCESS FROM NODE 403.20 TO NODE 406.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
- >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

“* DEPTH OF FLOW IN 60.0 INCH PIPE IS 44.3 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 24.5

" UPSTREAM NODE ELEVATION = 1737.00

« DOWNSTREAM NODE ELEVATION = 1699.00
FLOWLENGTH (FEET) = 1350.00 MANNINGS N = .013

- ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 381.11

« TRAVEL TIME (MIN.) = .92 TC(MIN.) = 19.46
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%  ,OW PROCESS FROM NODE 406.00 TO NODE 406.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.007
- SOIL CLASSIFICATION IS "A"™



RESIDENTIAL-> 3~4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

SUBAREA AREA (ACRES) = 40.00 SUBAREA RUNOFF (CFS) = 87.29
EFFECTIVE AREA(ACRES) = 208.50
™ "VERAGED Fm(INCH/HR) = .582
« TAL AREA(ACRES) = 208.50
-EAK FLOW RATE(CFS) = 455.00
- TC(MIN) = 19.46
k. J
****************************************************************************
=~ FLOW PROCESS FROM NODE 407.00 TO NODE 406.10 IS CODE = 8

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

- 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.007
w SOIL CLASSIFICATION IS "An
RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
« SUBAREA AREA (ACRES) = 46.00 SUBAREA RUNOFF (CFS) = 100.38
EFFECTIVE AREA(ACRES) = 254.50
«» AVERAGED Fm(INCH/HR) = .582
TOTAL AREA (ACRES) = 254.50
~ PEAK FLOW RATE(CFS) = 555.38
TC(MIN) = 19.46
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FLOW PROCESS FROM NODE 406.10 TO NODE 408.10 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

NDEPTH OF FLOW IN 69.0 INCH PIPE IS 53.5 INCHES

- ‘PEFLOW VELOCITY(FEET/SEC.) = 25.7
vPSTREAM NODE ELEVATION = 1699.00

-~ DOWNSTREAM NODE ELEVATION = 1666.00 ‘
FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013

« ESTIMATED PIPE DIAMETER(INCH) = 69.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 555.38

¢ TRAVEL TIME (MIN.) = .84 TC(MIN.) = 20.30
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FLOW PROCESS FROM NODE 408.00 TO NODE 408.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.931

-+ SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
®™ SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF (CFS) = 84.57

EFFECTIVE AREA(ACRES) = 294.50
™ AVERAGED Fm(INCH/HR) = .582
- TOTAL AREA(ACRES) = 294.50

PEAK FLOW RATE(CFS) = 622.67
- TC(MIN) = 20.30
:***************************************************************************
« FLOW PROCESS FROM NODE 408.10 TO NODE 409.11 IS CODE = 5

- >>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
. >>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1666.00
DOWNSTREAM NODE ELEVATION = 1665.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 900.00

-



CHANNEL BASE (FEET) = 9.00 nzn FPACTOR = .000

* MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA(CFS) = 622.67
- ==>>ERROR: FLOW IN CHANNEL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
- ALLOWABLE DEPTH).
AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
- ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.
« FLOW VELOCITY(FEET/SEC) = 8.65 FLOW DEPTH(FEET) = 8.00
TRAVEL TIME (MIN.) = 1.73 TC(MIN.) = 22.04

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

A A LT T
~ FLOW PROCESS FROM NODE 409.00 TO NODE 409.11 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2,791

« SOIL CLASSIFICATION IS "A"

RESIDENTIAL~-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
=~ SUBAREA AREA(ACRES) = 27.00 SUBAREA RUNOFF (CFS) = 53.67

EFFECTIVE AREA(ACRES) = 321.50
** AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 321.50
~ PEAK FLOW RATE(CFS) = 639.04

TC(MIN) = 22.04
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+ FLOW PROCESS FROM NODE 409.11 TO NODE 409.10 IS CODE = 5

w  >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1665.00
*» DOWNSTREAM NODE ELEVATION = 1664.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 820.00
“* CHANNEL BASE(FEET) = 9.00 nz" FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA(CFS) = 639.04
==>>ERROR: FLOW IN CHANNEL EXCEEDS CHANNEL
o CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
ALLOWABLE DEPTH).
- AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.
k]
FLOW VELOCITY (FEET/SEC) = 8.88 FLOW DEPTH(FEET) = 8.00
“ TRAVEL TIME(MIN.) = 1.54 TC(MIN.) = 23.58

A

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH
an
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- {OW PROCESS FROM NODE 410.00 TO NODE 409.10 IS CODE = 8

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

“ 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.680
SOIL CLASSIFICATION IS YA"

“m

£



RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

SUBAREA AREA (ACRES) = 26.00 SUBAREA RUNOFF (CFS) = 49.09
EFFECTIVE AREA(ACRES) = 347.50
“VERAGED Fm(INCH/HR) = .582
JTAL AREA (ACRES) = 347.50
- EAK FLOW RATE(CFS) = 656.06
TC(MIN) = 23.58

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

FLOW PROCESS FROM NODE 409.10 TO NODE 411.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1664.00

.DOWNSTREAM NODE ELEVATION = 1662.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 850.00

CHANNEL BASE (FEET) = 9.00 nzm FACTOR = .000

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA(CFS) = 656.06

FLOW VELOCITY(FEET/SEC) = 9.62 FLOW DEPTH(FEET) = 7.58
TRAVEL TIME (MIN.) = 1.47 TC(MIN.) = 25.05

“%***************************************************************************

FLOW PROCESS FROM NODE 411.00 TO NODE 411.10 IS CODE = 8

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

-

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.584
SOIL CLASSIFICATION IS "Aw
'SIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
»JBAREA AREA (ACRES) = 26.00 SUBAREA RUNOFF (CFS) = 46.85
EFFECTIVE AREA(ACRES) = 373.50
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 373.50
PEAK FLOW RATE(CFS) = 672.99
TC(MIN) = 25.05
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FLOW PROCESS FROM NODE 411.10 TO NODE 411.10 IS CODE = 1

E

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 25.05

RAINFALL INTENSITY (INCH./HOUR) = 2.58

EFFECTIVE STREAM AREA(ACRES) = 373.50

TOTAL STREAM AREA(ACRES) = 373.50

PEAK FLOW RATE (CFS) AT CONFLUENCE = 672.99
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FLOW PROCESS FROM NODE 415.00 TO NODE 415.11 IS CODE = 2

NEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

= K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20
INITIAL SUBAREA FLOW-LENGTH = 900.00
UPSTREAM ELEVATION = 1740.00
DOWNSTREAM ELEVATION = 1720.00
ELEVATION DIFFERENCE = 20.00



]

TC = .412*%[( 900.00%** 3,00)/( 20.00)]1** .20 = 13.404

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.760

SOIL CLASSIFICATION IS "An

PESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
IJBAREA RUNOFF (CFS) = 14.30 '

~-OTAL AREA (ACRES) = 5.00 PEAK FLOW RATE (CFS) = 14.30

q.|i=*******5\'***********************'.'c***********:’e****-k****:’e***********:’:***:’:*:’:***

”m

E

FLOW PROCESS FROM NODE 415.11 TO NODE 415.12 IS CODE = 3
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DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 10.3

UPSTREAM NODE ELEVATION = 1720.00

DOWNSTREAM NODE ELEVATION = 1700.00

FLOWLENGTH (FEET) = 800.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 14.30

TRAVEL TIME (MIN.) = 1.29 TC(MIN.) = 14.69
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FLOW PROCESS FROM NODE 415.10 TO NODE 415.12 IS CODE = 8
i
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
d_ ——— s i 0 M s o o (o (ol s e o o e o e e s
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.559
« SOIL CLASSIFICATION IS "An
RESIDENTIAL~-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- TBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF (CFS) = 13.40
~FFECTIVE AREA(ACRES) = 10.00
* AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 10.00
= PEAK FLOW RATE(CFS) = 26.79
TC(MIN) = 14.69
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« FLOW PROCESS FROM NODE 415.12 TO NODE 415.21 IS CODE = 3
- >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.5 INCHES
= PIPEFLOW VELOCITY(FEET/SEC.) = 10.3
UPSTREAM NODE ELEVATION = 1700.00
“ DOWNSTREAM NODE ELEVATION = 1696.00
FLOWLENGTH (FEET) = 240.00 MANNINGS N = .013
™ ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
« PIPEFLOW THRU SUBAREA (CFS) = 26.79
TRAVEL TIME (MIN.) = .39 TC(MIN.) = 15.08
e ]
‘***************************************************************************
FLOW PROCESS FROM NODE 415.20 TO NODE 415.21 IS CODE = 8
U = o o o o o o o e o o o o T S A e o e e e e e
~>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
et == == ST SSoos=s=====
400 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.504
™ SOIL CLASSIFICATION IS "aAn
- RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm (INCH/HR) = .5820
SUBAREA AREA (ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 26.29

s

EFFECTIVE AREA (ACRES) = 20.00



L

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 20.00
PEAK FLOW RATE(CFS) = 52.59
mC(MIN) = 15.08
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FLOW PROCESS FROM NODE 415.21 TO NODE 415.31 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

-

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 10.2

UPSTREAM NODE ELEVATION = 1696.00

DOWNSTREAM NODE ELEVATION = 1692.00

FLOWLENGTH (FEET) = 400.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 52.59

TRAVEL TIME (MIN.) = .65 TC(MIN.) = 15.73
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FLOW PROCESS FROM NODE 415.30 TO NODE 415.31 IS CODE = 8

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

o

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.416
SOIL CLASSIFICATION IS "An
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 18.00 SUBAREA RUNOFF(CFS) = 45.91
FFFECTIVE AREA(ACRES) = 38.00
TERAGED Fm(INCH/HR) = .582
+OTAL AREA(ACRES) = 38.00
PEAK FLOW RATE(CFS) = 96.92
TC(MIN) = 15.73
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FLOW PROCESS FROM NODE 415.31 TO NODE 415.41 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 13.6

UPSTREAM NODE ELEVATION = 1692.00

DOWNSTREAM NODE ELEVATION = 1687.00

FLOWLENGTH (FEET) = 350.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 96.92

TRAVEL TIME (MIN.) = .43 TC(MIN.) = 16.16
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FLOW PROCESS FROM NODE 415.40 TO NODE 415.41 IS CODE = 8
e e e e m e —— -
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- - —_——==== S o S oo o oS mm ===
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.361
- ‘IL CLASSIFICATION IS "AW
ASIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= SUBAREA AREA(ACRES) = 17.00 SUBAREA RUNOFF (CFS) = 42.52
- EFFECTIVE AREA (ACRES) = 55.00
AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 55.00



PEAK FLOW RATE(CFS) = 137.57
TC(MIN) = 16.16
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- LOW PROCESS FROM NODE 415.41 TO NODE 411.10 IS CODE = 3

wild

DEPTH OF FLOW IN 45.0 INCH PIPE IS 31.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 16.5

UPSTREAM NODE ELEVATION = 1687.00

DOWNSTREAM NODE ELEVATION = 1662.00

FLOWLENGTH(FEET) = 1320.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 137.57

TRAVEL TIME (MIN.) = 1.33 TC(MIN.) = 17.50
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FLOW PROCESS FROM NODE 411.10 TO NODE 411.10 IS CODE = 1l

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

]
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 17.50

RAINFALL INTENSITY (INCH./HOUR) = 3.20

EFFECTIVE STREAM AREA (ACRES) = 55.00

TOTAL STREAM AREA(ACRES) = 55.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 137.57

«INFLUENCE INFORMATION:
STREAM PEAK FLOW  TIME INTENSITY M EFFECTIVE
NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 672.99 25.05 2.584 .58 373.50
2 137.57 17.50 3.205 .58 55.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q (CFS) AREA (ACRES)
1 778.00 428.50
2 753.40 315.88
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 778.00 TIME (MINUTES) = 25.050
EFFECTIVE AREA(ACRES) = 428.50
TOTAL AREA (ACRES) = 428.50
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FLOW PROCESS FROM NODE 411.10 TO NODE 416.10 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

'STREAM NODE ELEVATION = 1662.00

JWNSTREAM NODE ELEVATION = 1660.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00
CHANNEL BASE(FEET) = 9.00 nz" FACTOR = .000
MANNINGS FACTOR = ,015 MAXTMUM DEPTH(FEET) = 8.00

CHANNEL FLOW THRU SUBAREA(CFS) = 778.00



==>>ERROR: FLOW IN CHANNEIL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
ALLOWABLE DEPTH).
- AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.

FLOW VELOCITY(FEET/SEC) = 10.81 FLOW DEPTH(FEET) = 8.00
s TRAVEL TIME (MIN.,) = 1.23 TC(MIN.) = 26.28
= ==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

I e A R e AP,
FLOW PROCESS FROM NODE 416.00 TO NODE 416.10 IS CODE = 8

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

ot 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.511
SOIL CLASSIFICATION IS uan
~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 22.00 SUBAREA RUNOFF(CFS) = 38.19
« EFFECTIVE AREA(ACRES) = 450.50
AVERAGED Fm(INCH/HR) = .582
~ TOTAL AREA(ACRES) = 450.50
PEAK FLOW RATE(CFS) = 781.94
~ TC(MIN) = 26.28

o
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FLOW PROCESS FROM NODE 416.10 TO NODE 417.10 IS CODE = 5

- >>>>COMPUTE TRAPEZOIDAL-CHANNEIL FLOW<<<<<

«w >>>>>TRAVELTIME THRU SUBAREA<<<<<

~ UPSTREAM NODE ELEVATION = 1660.00
DOWNSTREAM NODE ELEVATION = 1638.00
« CHANNEL LENGTH THRU SUBAREA(FEET) = 2000.00
CHANNEL BASE (FEET) = 9.00 nz" FACTOR = .000
~ MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA (CFS) = 781.94
™ FLOW VELOCITY(FEET/SEC) = 18.23 FLOW DEPTH(FEET) = 4.77
TRAVEL TIME (MIN.) = 1.83 TC(MIN.) = 28.11

m***********************************:’e*********:’e*:Ve-.'c****************'.'c:k*********

- FLOW PROCESS FROM NODE 417.00 TO NODE 417.10 IS CODE = 8
= >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.411
SOIL CLASSIFICATION IS "An
® RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 60.00 SUBAREA RUNOFF (CFS) = 98.78
™ EFFECTIVE AREA(ACRES) = 510.50
w AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 510.50
« FPEAK FLOW RATE(CFS) = 840.46
TC(MIN) = 28.11
ol
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FLOW PROCESS FROM NODE 417.10 TO NODE 417.10 IS CODE = 1l

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



>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

¥

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
" TME OF CONCENTRATION(MINUTES) = 28.11
W INFALL INTENSITY (INCH./HOUR) = 2.41
LFFECTIVE STREAM AREA(ACRES) = 510.50
TOTAL STREAM AREA(ACRES) = 510.50
PEAK FLOW RATE(CFS) AT CONFLUENCE = 840.46

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)

1 840.46 28.11 2.411 .58 510.50

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 840.46 510.50
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 840.46 TIME (MINUTES) = 28.112
EFFECTIVE AREA (ACRES) = 510.50
TOTAL AREA(ACRES) = 510.50

j***************************************************************************

FLOW PROCESS FROM NODE 417.10 TO NODE 417.10 IS CODE = 7

__.—_———-_—————-——————_———.——_._—_.____——_._—__——-_———_-—-——————_——__——_._—___—_._.._

~ >>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

USER-SPECIFIED VALUES ARE AS FOLLOWS:

TC(MIN) = 20.55 RAIN INTENSITY(INCH/HOUR) = 2.91

EFFECTIVE AREA (ACRES) = 356.84

TOTAL AREA (ACRES) = 374.00 PEAK FLOW RATE(CFS) = 789.09
AVERAGED LOSS RATE, Fm(IN/HR) = .580

Y***************************************************************************

FLOW PROCESS FROM NODE 417.10 TO NODE 417.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MINUTES) = 20.55

RAINFALL INTENSITY (INCH./HOUR) = 2.91

EFFECTIVE STREAM AREA (ACRES) = 356.84

TOTAL STREAM AREA(ACRES) = 374.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 789.09

CONFLUENCE INFORMATION:

STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE

NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)
1 840.46 28.11 2.411 .58 510.50
2 789.09 20.55 2.910 .58 356.84

»INFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
SUMMARY RESULTS:
STREAM CONFLUENCE EFFECTIVE
NUMBER Q(CFS) AREA (ACRES)



- 1 1460.65 867.34

2 1570.98 730.02
- COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
'“AK FLOW RATE(CFS) = 1570.98 TIME (MINUTES) = 20.550
- 'FECTIVE AREA (ACRES) = 730.02
-JTAL AREA(ACRES) = 884.50

-~
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FLOW PROCESS FROM NODE 417.10 TO NODE 426.10 IS CODE = Y
>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1638.00
« DOWNSTREAM NODE ELEVATION = 1629.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1320.00
- CHANNEL BASE(FEET) = 9.50 nznw FACTOR = .000

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.00
« CHANNEL FLOW THRU SUBAREA(CFS) = 1570.98
- ==>>ERROR: FLOW IN CHANNEL EXCEEDS CHANNEL

CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM

- ALLOWABLE DEPTH) .

AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.

FLOW VELOCITY(FEET/SEC) = 18.37 FLOW DEPTH(FEET) = 9.00
. TRAVEL TIME (MIN.) = 1.20 TC(MIN.) = 21.75

«~ ==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

A R Y L L
FLOW PROCESS FROM NODE 426.00 TO NODE 426.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.813
™ SOIL CLASSIFICATION IS "A"
- RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 42.00 SUBAREA RUNOFF (CFS) = 84.32
-~ EFFECTIVE AREA(ACRES) = 772.02
AVERAGED Fm(INCH/HR) = .581
= TOTAL AREA(ACRES) = 926.50
PEAK FLOW RATE(CFS) = 1570.98
- TC(MIN) = 21.75

“w
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™ FLOW PROCESS FROM NODE 426.10 TO NODE 427.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEIL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

«+ UPSTREAM NODE ELEVATION = 1629.00
DOWNSTREAM NODE ELEVATION = 1614.00

- CHANNEL LENGTH THRU SUBAREA(FEET) = 1320.00
CHANNEL BASE (FEET) = 9.50 nzn FACTOR = .000

h NNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.00
+fdANNEL FLOW THRU SUBAREA(CFS) = 1570.98

™ FLOW VELOCITY(FEET/SEC) = 21.63 FLOW DEPTH(FEET) = 7.65

TRAVEL TIME(MIN.) = l1.02 TC(MIN.) = 22.76



-
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FLOW PROCESS FROM NODE 427 .00 TO NODE 427.10 IS CODE = 8
= < ~>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
‘- ——— ——— — — —— f— —
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.737
- SOIL CLASSIFICATION IS "an
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
% SUBAREA AREA (ACRES) = 42.00 SUBAREA RUNOFF (CFS) = 81.45
EFFECTIVE AREA(ACRES) = 814.02
- AVERAGED Fm(INCH/HR) = .581
TOTAL AREA(ACRES) = 968.50
* PEAK FLOW RATE (CFS) = 1579.21
TC(MIN) = 22.76

e}

“;***************************************************************************
=« FLOW PROCESS FROM NODE 427.10 TO NODE 428.10 IS CODE = 5

-« >>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

[ e ottt eeia it frerpemam e it
UPSTREAM NODE ELEVATION = 1614.00

™ DOWNSTREAM NODE ELEVATION = 1597.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1220.00

' CHANNEL BASE (FEET) = l10.00 "z FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1579.21

. FLOW VELOCITY(FEET/SEC) = 23.58 FLOW DEPTH(FEET) = 6.70
TRAVEL TIME (MIN.) = .86 TC(MIN.) = 23.63

it
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+LOW PROCESS FROM NODE 428.00 TO NODE 428.10 IS CODE = 8

il = = e o e e et e e e = e T ——— —— = o= W = = — ——— - - "~ — —— o~ = — — - - o - — — — —

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

g Mg —_——— —— _——= ====
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.676
" SOIL CLASSIFICATION IS "AW
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
™ SUBAREA AREA(ACRES) = 38.00 SUBAREA RUNOFF (CFS) = 71.63
EFFECTIVE AREA(ACRES) = 852.02
AVERAGED Fm(INCH/HR) = .581
TOTAL AREA(ACRES) = 1006.50
PEAK FLOW RATE(CFS) = 1606.60
« TC(MIN) = 23.63

R R A A R Y s s s i
“ FLOW PROCESS FROM NODE 428.10 TO NODE 428.10 IS CODE = 1

- === ==== e et

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 23.63
RAINFALL INTENSITY (INCH./HOUR) = 2.68
« EFFECTIVE STREAM AREA(ACRES) = 852.02
TOTAL STREAM AREA(ACRES) = 1006.50
~ PEAK FLOW RATE (CFS) AT CONFLUENCE = 1606.60

R R Y R L
FLOW PROCESS FROM NODE 428.10 TO NODE 428.10 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

box
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USER-SPECIFIED VALUES ARE AS FOLLOWS:

.

TC(MIN) = 18.55 RAIN INTENSITY(INCH/HOUR) = 3.09

EFFECTIVE AREA(ACRES) = 255.27

" TAL AREA(ACRES) = 260.00 PEAK FLOW RATE(CFS) = 622.25
« 'ERAGED LOSS RATE, Fm(IN/HR) = .580

ﬂ;***************************************************************************
# FLOW PROCESS FROM NODE 428.10 TO NODE 428.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
™ TIME OF CONCENTRATION (MINUTES) = 18.55
RAINFALL INTENSITY (INCH./HOUR) = 3.09
EFFECTIVE STREAM AREA (ACRES) = 255,27
TOTAL STREAM AREA (ACRES) = 260.00
" PEAK FLOW RATE(CFS) AT CONFLUENCE = 622.25

CONFLUENCE INFORMATION:
- STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)

1 1606.60 23.63 2.676 .58 852.02
- 2 622.25 18.55 3.094 .58 255.27

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

SUMMARY RESULTS:

« STREAM CONFLUENCE EFFECTIVE

MJMBER Q (CFS) AREA (ACRES)
1 2125.37 1107.29
- 2 2135.30 924.17
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
- PEAK FLOW RATE(CFS) = 2135.30 TIME (MINUTES) = 18.549
EFFECTIVE AREA (ACRES) = 924.17
= TOTAL AREA(ACRES) = 1266.50

i R L R R A A AN
“ FLOW PROCESS FROM NODE 428.10 TO NODE 428.20 IS CODE = 5

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

wn  >>>>>TRAVELTIME THRU SUBAREA<<<<<

« UPSTREAM NODE ELEVATION = 1597.00
DOWNSTREAM NODE ELEVATION = 1536.00

= CHANNEL LENGTH THRU SUBAREA (FEET) = 3800.00
CHANNEL BASE(FEET) = 10.00 nzn FACTOR = .000

= MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.00
CHANNEL FLOW THRU SUBAREA(CFS) = 2135.30

* FLOW VELOCITY(FEET/SEC) = 26.58 FILOW DEPTH(FEET) = 8.03
TRAVEL TIME (MIN.) = 2.38 TC(MIN.) = 20.93

o

{ﬂ***************************************************************************
.- FLOW PROCESS FROM NODE 444.00 TO NODE 428.20 IS CODE = 8

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

= 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.878
~ SOIL CLASSIFICATION IS "Aan
* RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

SUBAREA AREA(ACRES) = 156.00 SUBAREA RUNOFF (CFS) = 322.37

an
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EFFECTIVE AREA(ACRES) = 1080.17

AVERAGED Fm(INCH/HR) = .581

TOTAL AREA(ACRES) = 1422.50

7' AK FLOW RATE(CFS) = 2233.09
"MIN) = 20.93

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

FLOW PROCESS FROM NODE 428.20 TO NODE 428.30 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

-_ -
UPSTREAM NODE ELEVATION = 1536.00
"™ DOWNSTREAM NODE ELEVATION = 1527.00
« CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00
CHANNEL BASE (FEET) = 10.00 nzn FACTOR = .000
-« MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.00
CHANNEL FLOW THRU SUBAREA(CFS) = 2233.09
= FLOW VELOCITY(FEET/SEC) = 26.09 FLOW DEPTH(FEET) = 8.56
TRAVEL TIME (MIN.) = .38 TC(MIN.) = 21.32
e Ly T L L L L
FLOW PROCESS FROM NODE 428.30 TO NODE 428.30 IS CODE = 1
w >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
~ CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
«~ TIME OF CONCENTRATION(MINUTES) = 21.32
PATINFALL INTENSITY (INCH./HOUR) = 2.85
- FECTIVE STREAM AREA(ACRES) = 1080.17
+UTAL STREAM AREA(ACRES) = 1422.50
«« PEAK FLOW RATE(CFS) AT CONFLUENCE = 2233.09
- CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
“ NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
- 1 2233.09 21.32 2.847 .58 1080.17
~ RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
... CONFLUENCE FORMULA USED FOR 1 STREAMS.
SUMMARY RESULTS:
= STREAM CONFLUENCE EFFECTIVE
NUMBER Q(CFS) AREA (ACRES)
= = o o o e o e e e e
1 2233.09 1080.17
“ COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 2233.09 TIME (MINUTES) = 21.315
* EFFECTIVE AREA(ACRES) = 1080.17
- TOTAL AREA (ACRES) = 1422.50
« END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 1422.50
« EFFECTIVE AREA(ACRES) = 1080.17
PEAK FLOW RATE (CFS) = 2233.09
"ND OF RATIONAL METHOD ANALYSIS
L J
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)



Copyright 1983,86,87 Advanced Engineering Software (aes)
Ver. 4.1C Release Date: 5/11/87 Serial # I00908

Especially prepared for:

.
HALL & FOREMAN
hhkkkkhdtdthhdkkhhhkdtdtdk DESCRIPTION OF STUDY ** kb kdkkkhkkrhrh kbt ko d k&
* N. FONTANA MASTER STORM DRAIN LINE B. *
w* Q 25-YR., NOT DESIGN Q. *
* JN 3547, T. ARROYO, 11/27/89. *

- **************************************************************************

* FILE NAME: A:LINEB.25
TIME/DATE OF STUDY: 16: 5 11/27/1989

«» USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

-=*TIME~-OF-CONCENTRATION MODEL*--

« USER SPECIFIED STORM EVENT (YEAR) = 25.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
= SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = .95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*
* 10-YEAR STORM 60~MINUTE INTENSITY(INCH/HOUR) = 1.050
100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.530
= COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 25.00 1-HOUR INTENSITY(INCH/HOUR) = 1.2167
* SLOPE OF INTENSITY DURATION CURVE = .6000

k]

w**+*************************************************************************
. ‘OW PROCESS FROM NODE 400.00 TO NODE 400.10 IS CODE = 2

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

= DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

™ TC = K*[(LENGTH** 3.00)/(ELEVATION CHANGE) ]1** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
“ UPSTREAM ELEVATION = 1815.00
. DOWNSTREAM ELEVATION = 1805.00

ELEVATION DIFFERENCE = 10.00
- TC = .412%[( 1000.00** 3,00)/( 10.00) ]**% .20 = 16.402

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.649

-~ SOIL CLASSIFICATION IS vAn

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .,5820
-~ SUBAREA RUNOFF (CFS) = 18.61

TOTAL AREA(ACRES) = 10.00 PEAK FLOW RATE(CFS) = 18.61

i e R R R Iy I I I T,
FLOW PROCESS FROM NODE 400.10 TO NODE 402.11 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
® >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON~PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.6 INCHES

= PIPEFLOW VELOCITY(FEET/SEC.) = 11.3
"PSTREAM NODE ELEVATION = 1805.00

- ‘WNSTREAM NODE ELEVATION = 1796.00
». LOWLENGTH (FEET) = 350.00 MANNINGS N = ,013

= ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 18.61

* TRAVEL TIME(MIN.) = .52 TC(MIN.) = 16,92



i"i:****************5\'************'k******************'.':*****'.’:****************:\‘***

FLOW PROCESS FROM NODE 402.00 TO NODE 402.11 IS CODE = 8
- ->>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.601
SOIL CLASSIFICATION IS "'aw
w RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 10.00 SUBAREZR RUNOFF (CFS) = 18.17
= EFFECTIVE AREA (ACRES) = 20.00
AVERAGED Fm(INCH/HR) = .582
™ TOTAL AREA(ACRES) = 20.00
PEAK FLOW RATE(CFS) = 36.34
™ TC(MIN) = 16.92

I T R e  E L R LT
FLOW PROCESS FROM NODE 401.00 TO NODE 402.11 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.601

~ SOIL CLASSIFICATION IS uan

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
“ SUBAREA AREA (ACRES) = 18.00 SUBAREA RUNOFF (CFS) = 32.70

EFFECTIVE AREA (ACRES) = 38.00
™ AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 38.00
” PEAK FLOW RATE(CFS) = 69.04
- TC(MIN) = 16.92
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« FLOW PROCESS FROM NODE 402.11 TO NODE 402.21 IS CODE = 3
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DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.4 INCHES

™ PIPEFLOW VELOCITY(FEET/SEC.) = 16.2
UPSTREAM NODE ELEVATION = 1796.00
™ DOWNSTREAM NODE ELEVATION = 1776.00
.. FLOWLENGTH(FEET) = 660.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
«~+ PIPEFLOW THRU SUBAREA(CFS) = 69.04
TRAVEL TIME (MIN.) = .68 TC(MIN.) = 17.60

had
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FLOW PROCESS FROM NODE 402.20 TO NODE 402.21 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.540
® SOIL CLASSIFICATION IS "“An
« RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF (CFS) = 35.24
= EFFECTIVE AREA(ACRES) = 58.00
"WERAGED Fm(INCH/HR) = .582
s JTAL AREA (ACRES) = 58.00
8AK FLOW RATE(CFS) = 102.20
= TC(MIN) = 17.60

a
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FLOW PROCESS FROM NODE 402.21 TO NODE 402.10 IS CODE = 3

__——_-—————————_—————_-——-.——_—.._____————————————_-————__—_———__—_._—..__—__—___.

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
- ~>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON- PRESSURE FLOW) <<<<<

T e - T O I,
~EPTH OF FLOW IN 36.0 INCH PIPE IS 26.9 INCHES
=~ PIPEFLOW VELOCITY(FEET/SEC.) = 18.0
UPSTREAM NODE ELEVATION = 1776.00
= DOWNSTREAM NODE ELEVATION = 1767.00
FLOWLENGTH (FEET) = 300.00 MANNINGS N = .013
= ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 102.20
= TRAVEL TIME (MIN.) = .28 TC(MIN.) = 17.88

-

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

FLOW PROCESS FROM NODE 404.00 TO NODE 402.10 IS CODE = 8
™  >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- == ==== ===
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.516
« SOIL CLASSIFICATION IS uan
RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
« SUBAREA AREA(ACRES) = 33.50 SUBAREA RUNOFF (CFS) = 58.31
EFFECTIVE AREA(ACRES) = 91.50
= AVERAGED Fm(INCH/HR) = .582
TOTAL AREA (ACRES) = 91.50
™ PEAK FLOW RATE(CFS) = 159.28
TC(MIN) = 17.88

“****************************************************************************
e JOW PROCESS FROM NODE 402.10 TO NODE 403.10 IS CODE = 3

- >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 42.0 INCH PIPE IS 32.2 INCHES

*» PIPEFLOW VELOCITY(FEET/SEC.) = 20.1
UPSTREAM NODE ELEVATION = 1767.00
™ DOWNSTREAM NODE ELEVATION = 1742.00
FLOWLENGTH (FEET) = 830.00 MANNINGS N = ,013
** ESTIMATED PIPE DIAMETER(INCH) = 42,00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 159.28
TRAVEL TIME (MIN.) = .69 TC(MIN.) = 18.56

“ e

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

FLOW PROCESS FROM NODE 405.00 TO NODE 403.10 IS CODE = 8
W o e e o i e e e e e e = = = e - = o
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- T —_——————= - ———————m ==
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.460
* SOIL CLASSIFICATION IS "MAM
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
™ SUBAREA AREA(ACRES) = 34.00 SUBAREA RUNOFF(CFS) = 57.46
« EFFECTIVE AREA(ACRES) = 125.50
AVERAGED Fm(INCH/HR) = .582
- TOTAL AREA(ACRES) = 125.50
PEAK FLOW RATE(CFS) = 212.09
« !(MIN) = 18.56

M A L T e L I IImnmmnI™mMm
™ FLOW PROCESS FROM NODE 403.10 TO NODE 403.20 IS CODE = 3



>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

™ MDEPTH OF FLOW IN 48.0 INCH PIPE IS 35.9 INCHES

- [PEFLOW VELOCITY (FEET/SEC.) = 21.0
+vPSTREAM NODE ELEVATION = 1742.00

= DOWNSTREAM NODE ELEVATION = 1737.00
FLOWLENGTH (FEET) = 180.00 MANNINGS N = .013

«» ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 212.09

- TRAVEL TIME(MIN.) = .14 TC(MIN.) = 18.71

i L T e R A A A A A ARy
*™ FLOW PROCESS FROM NODE 403.00 TO NODE 403.20 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.448

= SOIL CLASSIFICATION IS "an

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = ,5820
«~ SUBAREA AREA(ACRES) = 43.00 SUBAREA RUNOFF (CFS) = 72.23

EFFECTIVE AREA(ACRES) = 168.50
# AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 168.50
-~ PEAK FLOW RATE (CFS) = 283.05

TC(MIN) = 18.71

I A L L T L I I I T,
FLOW PROCESS FROM NODE 403.20 TO NODE 406.10 IS CODE = 3

DEPTH OF FLOW IN 54.0 INCH PIPE IS 39.3 INCHES

=~ PIPEFLOW VELOCITY(FEET/SEC.) = 22.8
UPSTREAM NODE ELEVATION = 1737.00

»» DOWNSTREAM NODE ELEVATION = 1699.00
FLOWLENGTH (FEET) = 1350.00 MANNINGS N = .013

~ ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 283.05

“ TRAVEL TIME(MIN.) = .99 TC(MIN.) = 19.69

en

«****************************************************************************

FLOW PROCESS FROM NODE 406.00 TO NODE 406.10 IS CODE = 8
- >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- == = S S
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.374
= SOIL CLASSIFICATION IS "An
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
® SUBAREA AREA (ACRES) = 40.00 SUBAREA RUNOFF (CFS) = 64.52
EFFECTIVE AREA(ACRES) = 208.50
= AVERAGED Fm(INCH/HR) = .582
«» JTOTAL AREA(ACRES) = 208.50
PEAK FLOW RATE(CFS) = 336.30
- TC(MIN) = 19.69
-
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« FLOW PROCESS FROM NODE 407.00 TO NODE 406.10 IS CODE = 8
-

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




25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.374

* SOIL CLASSIFICATION IS "aw

RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= ,RUBAREA AREA (ACRES) = 46.00 SUBAREA RUNOFF (CFS) = 74.20
«: TFECTIVE AREA(ACRES) = 254.50

VERAGED Fm(INCH/HR) = .582

.~ TOTAL AREA(ACRES) = 254.50

PEAK FLOW RATE(CFS) = 410.49
« TC(MIN) = 19.69

A A A A A A R I I
™ FLOW PROCESS FROM NODE 406.10 TO NODE 408.10 IS CODE = 3

™ >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

-
« DEPTH OF FLOW IN 63.0 INCH PIPE IS 46.3 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 24.1
« UPSTREAM NODE ELEVATION = 1699.00
DOWNSTREAM NODE ELEVATION = 1666.00
-~ FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
“ PIPEFLOW THRU SUBAREA (CFS) = 410.49
TRAVEL TIME (MIN.) = .90 TC(MIN.) = 20.59

T L L L
FLOW PROCESS FROM NODE 408.00 TO NODE 408.10 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.311
.OIL CLASSIFICATION IS nan
w RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 40.00 SUBAREA RUNOFF (CFS) = 62.25
- EFFECTIVE AREA(ACRES) = 294.50
AVERAGED Fm(INCH/HR) = .582
“* TOTAL AREA(ACRES) = 294.50
PEAK FLOW RATE(CFS) = 458.35
~ TC(MIN) = 20.59

wntt
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- FLOW PROCESS FROM NODE 408.10 TO NODE 409.11 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEIL FLOW<<<<<
-  >>>>>TRAVELTIME THRU SUBAREA<<<<<

“ UPSTREAM NODE ELEVATION = 1666.00
DOWNSTREAM NODE ELEVATION = 1665.00
“ CHANNEL LENGTH THRU SUBAREA(FEET) = 900.00
CHANNEL BASE(FEET) = 9.00 "Wz FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA(CFS) = 458.35
= FLOW VELOCITY(FEET/SEC) = 6.61 FLOW DEPTH(FEET) = 7.70
« TRAVEL TIME (MIN.) = 2.27 TC(MIN.) = 22.86

':***************************************************************************
- AOW PROCESS FROM NODE 409.00 TO NODE 409.11 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.171
SOIL CLASSIFICATION IS '"A"

E



RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

SUBAREA AREA(ACRES) = 27.00 SUBAREA RUNOFF (CFS) = 38.61
EFFECTIVE AREA(ACRES) = 321.50

™ “VERAGED Fm(INCH/HR) = .582

- JTAL AREA(ACRES) = 321.50
<EAK FLOW RATE(CFS) = 459.72

- TC(MIN) = 22.86

R A A R A T LR i I I T TN,
= FLOW PROCESS FROM NODE 409.11 TO NODE 409.10 IS CODE = 5

*  >>>>>COMPUTE TRAPEZOIDAL-~CHANNEIL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1665.00

DOWNSTREAM NODE ELEVATION = l664.00

- CHANNEL LENGTH THRU SUBAREA (FEET) = 820.00
CHANNEL BASE (FEET) = 9.00 nzn FACTOR = .000

w» MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA (CFS) = 459.72

- FLOW VELOCITY(FEET/SEC) = 6.88 FLOW DEPTH(FEET) = 7.42

TRAVEL TIME (MIN.) = 1.99 TC(MIN.) = 24.85

I A Y Il L I I I T T,
FLOW PROCESS FROM NODE 410.00 TO NODE 409.10 IS CODE = 8

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

e 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.065
SOIL CLASSIFICATION IS "An
- iSIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
-UBAREA AREA (ACRES) = 26.00 SUBAREA RUNOFF (CFS) = 34.70
-~ EFFECTIVE AREA(ACRES) = 347.50
AVERAGED Fm(INCH/HR) = .582
~ TOTAL AREA(ACRES) = 347.50
PEAK FLOW RATE(CFS) = 463.80
= TC(MIN) = 24.85

N

B R Y T E I I I I I,

™ FLOW PROCESS FROM NODE 409.10 TO NODE 411.10 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<

.s  >>>>>TRAVELTIME THRU SUBAREA<<<<<

= UPSTREAM NODE ELEVATION = 1664.00
DOWNSTREAM NODE ELEVATION = 1662.00
* CHANNEL LENGTH THRU SUBAREA (FEET) = 850.00
CHANNEL BASE (FEET) = 9.00 "z FACTOR = .000
™ MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
- CHANNEL FLOW THRU SUBAREA(CFS) = 463.80
FLOW VELOCITY (FEET/SEC) = 8.94 FLOW DEPTH(FEET) = 5.77
- TRAVEL TIME(MIN.) = 1.58 TC(MIN.) = 26.43
‘;***************************************************************************
« FLOW PROCESS FROM NODE 411.00 TO NODE 411.10 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.990
SOIL CLASSIFICATION IS "an
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

SUBAREA AREA (ACRES) = 26.00 SUBAREA RUNOFF (CFS) = 32.94



EFFECTIVE AREA(ACRES) = 373.50

* AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 373.50
™ PEAK FLOW RATE(CFS) = 473.22
» I(MIN) = 26.43

”****************************************************************************
« FLOW PROCESS FROM NODE 411.10 TO NODE 411.10 IS CODE = 1

* CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 26.43

™ RAINFALL INTENSITY (INCH./HOUR) = 1.99

EFFECTIVE STREAM AREA(ACRES) = 373.50

TOTAL STREAM AREA(ACRES) = 373.50

PEAK FLOW RATE(CFS) AT CONFLUENCE = 473.22

o
****************************************************************************

-~ FLOW PROCESS FROM NODE 415.00 TO NODE 415.11 IS CODE = 2

™ TC = K*[(LENGTH** 3.00)/(ELEVATION CHANGE) ] ** .20

INITIAL SUBAREA FLOW-LENGTH = 900.00
™ UPSTREAM ELEVATION = 1740.00
<« PDOWNSTREAM ELEVATION = 1720.00

RLEVATION DIFFERENCE = 20.00
o = .412%[( 900.00%**% 3,00)/( 20.00)]** .20 = 13.404

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.991

-« SOIL CLASSIFICATION IS 'A%

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
-~ SUBAREA RUNOFF (CFS) = 10.84

TOTAL AREA (ACRES) = 5.00 PEAK FLOW RATE(CFS) = 10.84

Rk A R A R R R R R A R R RO R AR Ay
FLOW PROCESS FROM NODE 415.11 TO NODE 415.12 IS CODE = 3

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.8 INCHES
-~ PIPEFLOW VELOCITY(FEET/SEC.) = 9.8
UPSTREAM NODE ELEVATION = 1720.00
« DOWNSTREAM NODE ELEVATION = 1700.00
FLOWLENGTH (FEET) = 800.00 MANNINGS N = .013
= ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 10.84
* TRAVEL TIME(MIN.) = 1.36 TC(MIN.) = 14.76

‘***************************************************************************

FLOW PROCESS FROM NODE  415.10 TO NODE  415.12 IS CODE = 8
" ~>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
£ gt e e
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.822
= SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
* SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) =  10.08

EFFECTIVE AREA(ACRES) = 10.00



AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 10.00
«~ FPEAK FLOW RATE (CFS) = 20.16
TC(MIN) = 14.76

- -
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FLOW PROCESS FROM NODE 415.12 TO NODE 415.21 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
=™ >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

“ DEPTH OF FLOW IN 24.0 INCH PIPE IS 14.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 9.8

* UPSTREAM NODE ELEVATION = 1700.00

« DOWNSTREAM NODE ELEVATION = 1696.00
FLOWLENGTH (FEET) = 240.00 MANNINGS N = .,013

« ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 20.16

» TRAVEL TIME (MIN.) = .41 TC(MIN.) = 15.17

7****************************************************************************
“ FLOW PROCESS FROM NODE 415.20 TO NODE 415.21 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.777

- SOIL CLASSIFICATION IS "an

RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
« SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF (CFS) = 19.75

¥FFECTIVE AREA (ACRES) = 20.00
. TERAGED Fm(INCH/HR) = .582

~OTAL AREA(ACRES) = 20.00
< PEAK FLOW RATE (CFS) = 39.50

TC(MIN) = 15.17

-
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FLOW PROCESS FROM NODE 415.21 TO NODE 415.31 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

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

s —_— —_—— ——— s o ot e .

DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.3 INCHES

-« PIPEFLOW VELOCITY(FEET/SEC.) = 9.3
UPSTREAM NODE ELEVATION = 1696.00
=~ DOWNSTREAM NODE ELEVATION = 1692.00
FLOWLENGTH (FEET) = 400.00 MANNINGS N = .013
® ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 39.50
"™ TRAVEL TIME (MIN.) = .72 TC(MIN.) = 15.89
E 4
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FLOW PROCESS FROM NODE 415.30 TO NODE 415.31 IS CODE = 8

- === ===== ===

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.701
bt L CLASSIFICATION IS "awn
»3IDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
“ SUBAREA AREA(ACRES) = l18.00 SUBAREA RUNOFF(CFS) = 34.32
- EFFECTIVE AREA(ACRES) = 38.00
AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 38.00



PEAK FLOW RATE(CFS) = 72.46
TC(MIN) = 15.89

A R R Y R R R I ™
+LOW PROCESS FROM NODE 415.31 TO NODE 415.41 Is CODE = 3

L

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

DEPTH OF FLOW IN 36.0 INCH PIPE IS 27.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 12.5

UPSTREAM NODE ELEVATION = 1692.00

DOWNSTREAM NODE ELEVATION = 1687.00

FLOWLENGTH(FEET) = 350.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 72.46

TRAVEL TIME (MIN.) = <47 TC(MIN.) = 16.35

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

FLOW PROCESS FROM NODE 415.40 TO NODE 415.41 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.654
SOIL CLASSIFICATION IS nan
RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 17.00 SUBAREA RUNOFF(CFS) = 31.70
EFFECTIVE AREA(ACRES) = 55.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA (ACRES) = 55.00
IAK FLOW RATE(CFS) = 102.57
~+C(MIN) = 16.35

“"****************************************************************************

FLOW PROCESS FROM NODE 415.41 TO NODE 411.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 39.0 INCH PIPE IS 29.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 15.2

UPSTREAM NODE ELEVATION = 1687.00

DOWNSTREAM NODE ELEVATION = 1662.00

FLOWLENGTH (FEET) = 1320.00 MANNINGS N = ,.013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 102.57

TRAVEL TIME (MIN.) = 1.45 TC(MIN.) = 17.81

'****************************************************************************

FLOW PROCESS FROM NODE 411.10 TO NODE 411.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
MIME OF CONCENTRATION(MINUTES) = 17.81
:INFALL INTENSITY (INCH./HOUR) = 2.52
. FFECTIVE STREAM AREA (ACRES) = 55.00
TOTAL STREAM AREA (ACRES) = 55.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 102.57

CONFLUENCE INFORMATION:



STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE

k

“ NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)
= 1 473.22 26.43 1.990 .58 373.50
- 2 102.57 17.81 2.522 .58 55.00
= RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
~ SUMMARY RESULTS:
STREAM CONFLUENCE EFFECTIVE
= NUMBER Q(CFS) AREA (ACRES)
- 1 547.65 428.50
2 541.87 306.59
® COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
«» FPEAK FLOW RATE(CFS) = 547.65 TIME (MINUTES) = 26.433
EFFECTIVE AREA (ACRES) = 428.50
- TOTAL AREA(ACRES) = 428.50
E._J
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= FLOW PROCESS FROM NODE 411.10 TO NODE 416.10 IS CODE = 5
@  >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<
UPSTREAM NODE ELEVATION = 1662.00
*“ DOWNSTREAM NODE ELEVATION = 1660.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00
™ CHANNEL BASE (FEET) = 9.00 nzm FACTOR = .000
~ MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA(CFS) = 547.65
- “OW VELOCITY (FEET/SEC) = 9.48 FLOW DEPTH(FEET) = 6.42
+RAVEL TIME (MIN.) = 1.41 TC(MIN.) = 27.84
i
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FLOW PROCESS FROM NODE 416.00 TO NODE 416.10 IS CODE = 8
B e e e e e e e e e e e e e e e e e e e e e
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
Bt ) -— ——— ——— -— ——
) 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.929
™ SOIL CLASSIFICATION IS "'aw
.~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 22.00 SUBARER RUNOFF (CFS) = 26.67
-+ EFFECTIVE AREA(ACRES) = 450.50
AVERAGED Fm(INCH/HR) = .582
- TOTAL AREA(ACRES) = 450.50
PEAK FLOW RATE(CFS) = 547.65
® TC(MIN) = 27.84

R R R R R R S T L LT
FLOW PROCESS FROM NODE 416.10 TO NODE 417.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1660.00
NOWNSTREAM NODE ELEVATION = 1638.00
TANNEL LENGTH THRU SUBAREA(FEET) = 2000.00
'HANNEL BASE (FEET) = 9.00 nzv FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA(CFS) = 547.65
FLOW VELOCITY(FEET/SEC) = 16.57 FLOW DEPTH(FEET) = 3.67

TRAVEL TIME (MIN.) = 2.01 TC(MIN.) = 29.85



L

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

%

TLOW PROCESS FROM NODE  417.00 TO NODE 417.10 IS CODE = 8
T e e e L T
»>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.850
* SOIL CLASSIFICATION IS “An
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= SUBAREA AREA(ACRES) = 60.00 SUBAREA RUNOFF (CFS) = 68.46
EFFECTIVE AREA(ACRES) = 510.50
* AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 510.50
™ PEAK FLOW RATE(CFS) = 582.46
« TC(MIN) = 29.85

el R I L I I I O e,
FLOW PROCESS FROM NODE 417.10 TO NODE 417.10 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

L
*

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 29.85

RAINFALL INTENSITY (INCH./HOUR) = 1.85

EFFECTIVE STREAM AREA(ACRES) = 510.50

TOTAL STREAM AREA(ACRES) = 510.50

PEAK FLOW RATE (CFS) AT CONFLUENCE = 582.46

TONFLUENCE INFORMATION:
"REAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
wUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 582.46 510.50
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PERAK FLOW RATE (CFS) = 582.46 TIME (MINUTES) = 29.852
EFFECTIVE AREA (ACRES) = 510.50
TOTAL AREA (ACRES) = 510.50
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FLOW PROCESS FROM NODE 417.10 TO NODE 417.10 IS CODE = 7

%

USER-SPECIFIED VALUES ARE AS FOLLOWS:

TC(MIN) = 21.09 RAIN INTENSITY(INCH/HOUR) = 2.28

EFFECTIVE AREA(ACRES) = 357.47

TOTAL AREA (ACRES) = 374.00 PEAK FLOW RATE(CFS) = 579.97
*VERAGED LOSS RATE, Fm(IN/HR) = .580

i R R A A A A A AN AY
FLOW PROCESS FROM NODE 417.10 TO NODE 417.10 IS CODE = 1

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



ws >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

= CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 21.09

- AINFALL INTENSITY (INCH./HOUR) = 2.28
<FFECTIVE STREAM AREA(ACRES) = 357.47

= TOTAL STREAM AREA(ACRES) = 374.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 579.97

CONFLUENCE INFORMATION:
= STREAM PEAK FLOW TIME INTENSITY M EFFECTIVE
NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)
1 582.46 29.85 1.850 .58 510.50
2 579.97 21.09 2.279 .58 357.47

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

SUMMARY RESULTS:
- STREAM CONFLUENCE EFFECTIVE

NUMBER O (CFS) AREA (ACRES)

= e e e e e e
1 1015.98 867.97

o 2 1130.63 718.08

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
™ PEAK FLOW RATE(CFS) = 1130.63 TIME (MINUTES) = 21.087
« EFFECTIVE AREA(ACRES) = 718.08

TOTAL AREA (ACRES) = 884.50

m
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TLOW PROCESS FROM NODE 417.10 TO NODE 426.10 IS CODE = 5

~>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
“  >>>>>TRAVELTIME THRU SUBAREA<<<<<

= UPSTREAM NODE ELEVATION = 1638.00
DOWNSTREAM NODE ELEVATION = 1629.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1320.00
CHANNEL BASE (FEET) = 9.50 nwz" FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.00
« CHANNEL FLOW THRU SUBAREA(CFS) = 1130.63
FLOW VELOCITY(FEET/SEC) = 16.47 FLOW DEPTH(FEET) = 7.22
.. TRAVEL TIME (MIN.) = 1.34 TC(MIN.) = 22.42

w****************************************************************************
= FLOW PROCESS FROM NODE 426.00 TO NODE 426.10 IS CODE = 8

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

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.196
« SOIL CLASSIFICATION IS '"an
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA(ACRES) = 42.00 SUBAREA RUNOFF (CFS) = 61.02
EFFECTIVE AREA(ACRES) = 760.08
«» AVERAGED Fm(INCH/HR) = .581
TOTAL AREA (ACRES) = 926.50
= PEAK FLOW RATE(CFS) = 1130.63
TC(MIN) = 22.42
-
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FLOW PROCESS FROM NODE 426.10 TO NODE 427.10 IS CODE = 5

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



w >>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1629.00

DOWNSTREAM NODE ELEVATION = 1614.00

- HANNEL LENGTH THRU SUBAREA(FEET) = 1320.00
-HANNEL BASE (FEET) = 9.50 z2n FACTOR = .000

= MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1130.63

® FLOW VELOCITY(FEET/SEC) = 20.09 FLOW DEPTH(FEET) = 5.92

TRAVEL TIME(MIN.) = 1.10 TC(MIN.) = 23.52

b}
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FLOW PROCESS FROM NODE 427.00 TO NODE 427.10 IS CODE = 8

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

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.134
SOIL CLASSIFICATION IS wan
« RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 42.00 SUBAREA RUNOFF (CFS) = 58.68
= EFFECTIVE AREA (ACRES) = 802.08
AVERAGED Fm(INCH/HR) = .581
“ TOTAL AREA(ACRES) = 968.50
PEAK FLOW RATE(CFS) = 1130.63
* TC(MIN) = 23.52

-
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FLOW PROCESS FROM NODE 427.10 TO NODE 428.10 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<

- >>>>TRAVELTIME THRU SUBAREA<<<<<

= UPSTREAM NODE ELEVATION = 1614.00
DOWNSTREAM NODE ELEVATION = 1597.00
-~ CHANNEL LENGTH THRU SUBAREA(FEET) = 1220.00
CHANNEL BASE (FEET) = 10.00 "z FACTOR = .000
“* MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1130.63
FLOW VELOCITY(FEET/SEC) = 21.80 FLOW DEPTH(FEET) = 5.19
TRAVEL TIME(MIN.) = .93 TC(MIN.) = 24.45
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-» FLOW PROCESS FROM NODE 428.00 TO NODE 428.10 IS CODE = 8

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

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.085

SOIL CLASSIFICATION IS "A"
™ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA (ACRES) = 38.00 SUBAREA RUNOFF (CFS) = 51.41

EFFECTIVE AREA(ACRES) = 840.08

AVERAGED Fm(INCH/HR) = .581

TOTAL AREA(ACRES) = 1006.50
= PEAK FLOW RATE(CFS) = 1137.09

TC(MIN) = 24.45

-
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- LOW PROCESS FROM NODE 428.10 TO NODE 428.10 IS CODE = 1

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

.. CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:



TIME OF CONCENTRATION(MINUTES) = 24.45

RAINFALL INTENSITY (INCH./HOUR) = 2.09
EFFECTIVE STREAM AREA(ACRES) = 840.08
TOTAL STREAM AREA (ACRES) = 1006.50

SAK FLOW RATE (CFS) AT CONFLUENCE = 1137.09

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

FLOW PROCESS FROM NODE 428.10 TO NODE 428.10 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

R

USER-SPECIFIED VALUES ARE AS FOLLOWS:

TC(MIN) = 18.98 RAIN INTENSITY(INCH/HOUR) = 2.43

EFFECTIVE AREA(ACRES) = 255.27

TOTAL AREA (ACRES) = 260.00 PEAK FLOW RATE(CFS) = 461.00
AVERAGED LOSS RATE, Fm(IN/HR) = .580

,,,.****************************************************************************

s

FLOW PROCESS FROM NODE 428.10 TO NODE 428.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 18.98

RAINFALL INTENSITY (INCH./HOUR) = 2.43

EFFECTIVE STREAM AREA(ACRES) = 255.27

TOTAL STREAM AREA(ACRES) = 260.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 461.00

JNFLUENCE INFORMATION:
~TREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)

1 1137.09 24.45 2.085 .58 840.08
2 461.00 18.98 2.427 .58 255.27

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

.. NUMBER Q(CFS) AREA (ACRES)
st 1 1512.68 1095.35
2 1544.51 907.37
=« COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1544.51 TIME (MINUTES) = 18.979
@ EFFECTIVE AREA(ACRES) = 907.37
TOTAL AREA (ACRES) = 1266.50
£
%***************************************************************************
FLOW PROCESS FROM NODE 428.10 TO NODE 428.20 IS CODE = 5
e e e e e e
« >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<
= ot === === = ety
""PSTREAM NODE ELEVATION = 1597.00
- JWANSTREAM NODE ELEVATION = 1536.00
~HANNEL LENGTH THRU SUBAREA(FEET) = 3800.00
=~ CHANNEL BASE (FEET) = 10.00 "zt FACTOR = .000
MANNINGS FACTOR = .01S5 MAXIMUM DEPTH (FEET) = 9.00
“ CHANNEL FLOW THRU SUBAREA (CFS) = 1544.51

FLOW VELOCITY(FEET/SEC) = 24.75 FLOW DEPTH(FEET) = 6.24



-

« TRAVEL TIME(MIN.) = 2.56 TC(MIN.) = 21.54

-****************************************************************************

=«  LOW PROCESS FROM NODE 444.00 TO NODE 428.20 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.250
SOIL CLASSIFICATION IS "an

= RESIDENTIAL-> 3~4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR)

SUBAREA AREA(ACRES) = 156.00 SUBAREA RUNOFF (CFS) = 234.18
“* EFFECTIVE AREA(ACRES) = 1063.37
AVERAGED Fm(INCH/HR) = .581

™ TOTAL AREA(ACRES) = 1422.50
PEAK FLOW RATE (CFS) = 1597.23
TC(MIN) = 21.54

-

= .5820
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FLOW PROCESS FROM NODE 428.20 TO NODE 428.30 IS CODE = 5
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>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
~  >>>>>TRAVELTIME THRU SUBAREA<<<<<

* UPSTREAM NODE ELEVATION = 1536.00
DOWNSTREAM NODE ELEVATION = 1527.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00
CHANNEL BASE (FEET) = 10.00 "z FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 9.00
« CHANNEL FLOW THRU SUBAREA(CFS) = 1597.23
FLOW VELOCITY(FEET/SEC) = 24.36 FLOW DEPTH (FEET) = 6.56
- RAVEL TIME (MIN.) = .41 TC(MIN.) = 21.95

e
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- FLOW PROCESS FROM NODE 428.30 TO NODE 428.30 IS CODE = 1l

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 21.95

RAINFALL INTENSITY (INCH./HOUR) = 2.22

EFFECTIVE STREAM AREA(ACRES) = 1063.37

« TOTAL STREAM AREA (ACRES) = 1422.50

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1597.23

CONFLUENCE INFORMATION:
@ STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)

1 1597.23 21.95 2.225 .58 1063.37

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
™ CONFLUENCE FORMULA USED FOR 1 STREAMS.
« SUMMARY RESULTS:
STREAM CONFLUENCE EFFECTIVE
= NUMBER Q(CFs) AREA (ACRES)
- 1 1597.23 1063.37
.OMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
= PEAK FLOW RATE(CFS) = 1597.23 TIME (MINUTES) = 21.948
EFFECTIVE AREA (ACRES) = 1063.37
™ TOTAL AREA(ACRES) = 1422.50

i



-
- END OF STUDY SUMMARY:
TOTAL AREXA (ACRES) = 1422.50
- EFFECTIVE AREA (ACRES) = 1063.37
PEAK FLOW RATE (CFS) = 1597.23

END OF RATIONAL METHOD ANALYSIS
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’**************************************************-**************************
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
- (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
Copyright 1983,86,87 Advanced Engineering Software (aes)
Ver. 4.1C Release Date: 5/11/87 Serial # 100908

Especially prepared for:
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O HALL & FOREMAN
M&“é*********************** DESCRIPTION OF STUDY **kxkkkxkkkhkkkkkhkkrkhkkkhkkkk
*# N.FONTANA MASTER S.D , LATERAL LINE - p3 *
= ¢ 100 YR, DESIGN Q *
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FILE NAME: C:\TEMP\LINEB1.100
“TME/DATE OF STUDY: 11:59 4/21/1989

= USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

-
E
*

-

——*TIME-OF~-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = .95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

10-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.050

100-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.530

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HOUR) = 1.5300

SLOPE OF INTENSITY DURATION CURVE = .6000

R R L e S T T T ]
FLOW PROCESS FROM NODE 412.00 TO NODE 412.10 IS CODE = 2

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

-

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]#** .20

. INITIAL SUBAREA FLOW-LENGTH = 1000.00
OSTREAM ELEVATION =  1815.00
~ JWNSTREAM ELEVATION = 1801.00
ELEVATION DIFFERENCE = 14.00
~ TC = .412%[( 1000.00%* 3.,00)/( 14.00) ]*%* .20 = 15.335
. 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.469
SOIL, CLASSIFICATION IS "A"
. RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA RUNOFF (CFS) = 25.98
- TOTAL AREA (ACRES) = 10.00 PEAK FLOW RATE(CFS) = 25.98

I
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FLOW PROCESS FROM NODE 412.10 TO NODE 412.11 IS CODE = 3

" >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

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

- DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.3 INCHES

o PIPEFLOW VELOCITY (FEET/SEC.) = 12.3
UPSTREAM NODE ELEVATION = 1801.00
. DOWNSTREAM NODE ELEVATION = 1792.00
FLOWLENGTH(FEET) = 350.00 MANNINGS N = .013
«» ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 25.98
« TRAVEL TIME(MIN.) = .47 TC(MIN.) = 15.81
o
* - khkhkkkkhkhkhkhkkhkkhkhhhhkhkkkhhhkkkhkhhkhikkhkhkhdhhhhkhkhhkhkhkhkhhkkkhkhkhkhhhkhkhkdhkhkhhkhhkhkhkhkkhkkhkkhkkkkhkhdkx
™ .._OW PROCESS FROM NODE 412.20 TO NODE 412.11 IS CODE = 8
e e

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.406
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  25.42
TFECTIVE AREA(ACRES) =  20.00
'ERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 20.00
PEAK FLOW RATE(CFS) = 50.83
TC(MIN) = 15.81
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FLOW PROCESS FROM NODE 412.11 TO NODE 413.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

-

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

B

i’

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 15.4

UPSTREAM NODE ELEVATION = 1792.00

DOWNSTREAM NODE ELEVATION = 1780.00

FLOWLENGTH (FEET) = 375.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 50.83

TRAVEL TIME (MIN.) = .40 TC(MIN.) = 16.21

R e Y R R I I I
FLOW PROCESS FROM NODE 413.00 TO NODE 413.10 IS CODE = 8

.00 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.355
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 12.00 SUBAREA RUNOFF(CFS) = 29.95
EFFECTIVE AREA(ACRES) =  32.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  32.00
PEAK FLOW RATE(CFS) =  79.85
TC(MIN) = 16.21
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FLOW PROCESS FROM NODE 413.10 TO NODE 414.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.8 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 16.0

UPSTREAM NODE ELEVATION = 1780.00

DOWNSTREAM NODE ELEVATION = 1755.00

FLOWLENGTH (FEET) = 950.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 79.85

TRAVEL TIME(MIN.) = .99 TC(MIN.) = 17.20

B T T T T TR LT
« FLOW PROCESS FROM NODE 414.00 TO NODE 414.10 IS CODE = 8

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

-



100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.238
= SOIL CLASSIFICATION IS "A“

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
“ . TTBAREA AREA(ACRES) = 22.00 SUBAREA RUNOFF (CFS) = 52.58
- _FECTIVE AREA(ACRES) = 54.00

™ AVERAGED Fm(INCH/HR) = .582
» TOTAL AREA (ACRES) = 54.00

PEAK FLOW RATE(CFS) = 129.07
- TC(MIN) = 17.20
k4
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™ FLOW PROCESS FROM NODE 414.10 TO NODE 418.10 IS CODE = 3
EJ

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
= >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

= DEPTH OF FLOW IN 45.0 INCH PIPE IS 34.6 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 14.2

~ UPSTREAM NODE ELEVATION = 1755.00

w DOWNSTREAM NODE ELEVATION = 1752.00
FLOWLENGTH (FEET) = 220.00 MANNINGS N = .013

- ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 129.07

« TRAVEL TIME(MIN.) = .26 TC(MIN.) = 17.46

o
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FLOW PROCESS FROM NODE  418.00 TO NODE 418.10 IS CODE = 8
~  >>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
E
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.209

~ SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
™ SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 23.64
_ EFFECTIVE AREA(ACRES) =  64.00

AVERAGED Fm(INCH/HR) = .582
« TOTAL AREA(ACRES) = 64.00

PEAK FLOW RATE(CFS) = 151.31
~ TC(MIN) = 17.46

o
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™ FLOW PROCESS FROM NODE 418.10 TO NODE 419.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
- >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

“ DEPTH OF FLOW IN 51.0 INCH PIPE IS 38.5 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 13.2

™ UPSTREAM NODE ELEVATION = 1752.00

.+ DOWNSTREAM NODE ELEVATION = 1750.00
FLOWLENGTH (FEET) = 200.00 MANNINGS N = .013

= ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 151.31

“ TRAVEL TIME (MIN.) = .25 TC(MIN.) = 17.71
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FLOW PROCESS FROM NODE 419.00 TO NODE 419.10 IS CODE = 8



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

= 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.181
~ SOIL CLASSIFICATION IS "AM
“ 'WSIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
JBAREA AREA (ACRES) =  10.00 SUBAREA RUNOFF(CFS) =  23.39
™ EFFECTIVE AREA(ACRES) =  74.00
.« AVERAGED Fm(INCH/HR) = .582
TOTAL AREA (ACRES) =  74.00
- PEAK FLOW RATE(CFS) = 173.11
TC(MIN) = 17.71
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« FLOW PROCESS FROM NODE 419.10 TO NODE 420.10 IS CODE = 3
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= >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 51.0 INCH PIPE IS 40.7 INCHES
™ PIPEFLOW VELOCITY(FEET/SEC.) = 14.3
« UPSTREAM NODE ELEVATION = 1750.00
DOWNSTREAM NODE ELEVATION = 1745.00
= PFLOWLENGTH (FEET) = 430.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA(CFS) = 173.11
TRAVEL TIME (MIN.) = .50 TC(MIN.) = 18.22

o

1***************************************************************************
.. FLOW PROCESS FROM NODE 419.50 TO NODE 420.10 IS CODE = 8

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

=~ 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.128
SOIL CLASSIFICATION IS "A"
“ RESIDENTIAL~-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
~ SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  45.83
EFFECTIVE AREA(ACRES) =  94.00
w« AVERAGED Fm(INCH/HR) = .582
TOTAL ARFEA(ACRES) =  94.00
~ PEAK FLOW RATE(CFS) = 215.42
TC(MIN) = 18.22
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« FLOW PROCESS FROM NODE 420.10 TO NODE 420.20 IS CODE = 3

= >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

L)

DEPTH OF FLOW IN 60.0 INCH PIPE IS 46.6 INCHES
™ PIPEFLOW VELOCITY (FEET/SEC.) = 13.2
« UPSTREAM NODE ELEVATION = 1745.00

DOWNSTREAM NODE ELEVATION = 1741.00
= FLOWLENGTH(FEET) = 500.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
* PIPEFLOW THRU SUBAREA(CFS) = 215.42

AVEL TIME(MIN.) = .63 TC(MIN.) = 18.85

:;**************************************************************************
= FLOW PROCESS FROM NODE 420.00 TO NODE 420.20 IS CODE = 8

ad



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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.065
® NIL CLASSIFICATION IS "A"
JSIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

™ SUBAREA AREA(ACRES) = 23.00 SUBAREA RUNOFF(CFS) = 51.39
= EFFECTIVE AREA(ACRES) = 117.00

AVERAGED Fm(INCH/HR) = .582
« TOTAL AREA(ACRES) = 117.00

PEAK FLOW RATE(CFS) = 261.44
< TC(MIN) = 18.85

]
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FLLOW PROCESS FROM NODE 420.20 TO NODE 421.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
* >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

™ DEPTH OF FLOW IN 60.0 INCH PIPE IS 46.5 INCHES

w PIPEFLOW VELOCITY (FEET/SEC.) = 16.0
UPSTREAM NODE ELEVATION = 1741.00

. DOWNSTREAM NODE ELEVATION = 1725.00
FLOWLENGTH (FEET) = 1350.00 MANNINGS N = .013

=« ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 261.44

- TRAVEL TIME(MIN.) = 1.41 TC(MIN.) = 20.25
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"OW PROCESS FROM NODE 421.00 TO NODE 421.20 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.935

“ SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
~ SUBAREA AREA(ACRES) = 62.00 SUBAREA RUNOFF(CFS) = 131.32
« EFFECTIVE AREA(ACRES) = 179.00

AVERAGED Fm(INCH/HR) = .582
- TOTAL AREA(ACRES) = 179.00

PEAK FLOW RATE(CFS) = 379.13
* TC(MIN) = 20.25

Rl

e R e R Y Y T Y Y Y R R R R R R IR

FLOW PROCESS FROM NODE  421.10 TO NODE 421.20 IS CODE = 8
L I T
o >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.935
* SOIL CLASSIFICATION IS "A"
» RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  42.36
= EFFECTIVE AREA(ACRES) = 199.00
AVERAGED Fm(INCH/HR) =  .582
@ TOTAL AREA(ACRES) = 199.00
AK FLOW RATE(CFS) = 421.49
= _C(MIN) = 20.25

-
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«» FLOW PROCESS FROM NODE 421.20 TO NODE 425.10 IS CODE = 3

wm >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
L. —_—

sPTH OF FLOW IN 63.0 INCH PIPE IS 48.6 INCHES

™ PIPEFLOW VELOCITY (FEET/SEC.) = 23.5
w« UPSTREAM NODE ELEVATION = 1725.00
DOWNSTREAM NODE ELEVATION = 1677.00
= FLOWLENGTH(FEET) = 2000.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA(CFS) = 421.49
TRAVEL TIME(MIN.) = 1.42 TC(MIN.) = 21.67

..
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=~ FLOW PROCESS FROM NODE 425.10 TO NODE 425.10 IS CODE = 1

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

™ CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 21.67

RAINFALL INTENSITY (INCH./HOUR) = 2.82

EFFECTIVE STREAM AREA (ACRES) = 199.00

TOTAL STREAM AREA(ACRES) = 199.00

~ PEAK FLOW RATE (CFS) AT CONFLUENCE = 421.49

T R T
™ FLOW PROCESS FROM NODE 422.00 TO NODE 422.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

“ INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1755.00
~ DOWNSTREAM ELEVATION = 1720.00
w ELEVATION DIFFERENCE = 35.00
TC = .412%[( 1000.00** 3.00)/( 35.00) J** .20 = 12.767
= 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.872
SOIL CLASSIFICATION IS "A"
“ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA RUNOFF (CFS) = 14.80
™ TOTAL AREA (ACRES) = '5.00 PEAK FLOW RATE(CFS) = 14.80

-
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FLOW PROCESS FROM NODE 422.11 TO NODE 422.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
™ >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.2 INCHES

=« PIPEFLOW VELOCITY (FEET/SEC.) = 11.6
UPSTREAM NODE ELEVATION = 1720.00
* DOWNSTREAM NODE ELEVATION = 1686.00
OWLENGTH(FEET) = 1050.00 MANNINGS N = .013
™ _OTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
« PIPEFLOW THRU SUBAREA(CFS) = 14.80

TRAVEL TIME (MIN.) = 1.51 TC(MIN.) = 14.28
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-~ FLOW PROCESS FROM NODE 422.10 TO NODE 422.12 IS CODE = 8

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

™ 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.621
« SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) =  13.67
EFFECTIVE AREA(ACRES) =  10.00
=« AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) =  10.00
™ PEAK FLOW RATE(CFS) = 27.35
w TC(MIN) = 14.28
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= FIOW PROCESS FROM NODE 422.12 TO NODE 423.10 IS CODE = 3

™ >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

- DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.1 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 6.1

=« UPSTREAM NODE ELEVATION = 1686.00
DOWNSTREAM NODE ELEVATION = 1685.00

= FLOWLENGTH(FEET) = 250.00 MANNINGS N = .013

- ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 27.35

.. TRAVEL TIME(MIN.) = .68 TC(MIN.) = 14.95
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- FLOW PROCESS FROM NODE 422.20 TO NODE 423.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.521
w SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA (ACRES) = 10.00  SUBAREA RUNOFF(CFS) =  26.46
EFFECTIVE AREA(ACRES) = 20.00
 AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 20.00
™ PEAK FLOW RATE(CFS) = 52.91
e TC(MIN) = 14.95

-

hkkkkkkhkhkhkhhhkhkhkhhkhhhhhhhhhkhhhhhhhhhdkhhkhhhkkhkhkhkhkhkkdkhkkdkrkkkkkhkrkx
“ FLOW PROCESS FROM NODE 423.10 TO NODE 423.20 IS CODE = 3

™ >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
« >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

=« DEPTH OF FLOW IN 45.0 INCH PIPE IS 34.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 5.9
* UPSTREAM NODE ELEVATION = 1685.00
WNSTREAM NODE ELEVATION = 1684.00
™ . LOWLENGTH(FEET) = 420.00 MANNINGS N = .013
« ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 52.91

= TRAVEL TIME(MIN.) = 1.18 TC(MIN.) = 16.14
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- FLOW PROCESS FROM NODE 423.00 TO NODE 423.20 IS CODE = 8

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

o

» 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.364
SOIL CLASSIFICATION IS "A™" .
= RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) =  20.00 SUBAREA RUNOFF (CFS) = 50.08
* EFFECTIVE AREA(ACRES) =  40.00
AVERAGED Fm(INCH/HR) = .582
™ TOTAL AREA(ACRES) = 40.00
« PEAK FLOW RATE(CFS) = 100.15
TC(MIN) = 16.14
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FLOW PROCESS FROM NODE 423.20 TO NODE 424.10 IS CODE = 3

w >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

& =
DEPTH OF FLOW IN 60.0 INCH PIPE IS 43.8 INCHES
= PIPEFLOW VELOCITY(FEET/SEC.) = 6.5
UPSTREAM NODE ELEVATION = 1684.00
= DOWNSTREAM NODE ELEVATION = 1683.00
w FLOWLENGTH(FEET) = 500.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
.. PIPEFLOW THRU SUBAREA(CFS) = 100.15
AVEL TIME (MIN.) = 1.28 TC(MIN.) = 17.42
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- FLOW PROCESS FROM NODE 424 .00 TO NODE 424.10 IS CODE = 8

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

w 100 YEAR RAINFALL INTENSITY (INCH/HOUR) % 3.214
SOIL CLASSIFICATION IS "aM

~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 23.00 SUBAREA RUNOFF(CFS) =  54.48

™~ EFFECTIVE AREA(ACRES) =  63.00

~ AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) =  63.00

= PEAK FLOW RATE(CFS) = 149.22
TC(MIN) = 17.42

-
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-~ FLOW PROCESS FROM NODE 424.10 TO NODE 425.10 IS CODE = 3

» >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 60.6 INCH PIPE IS 44.1 INCHES

* PIPEFLOW VELOCITY (FEET/SEC.) = 9.6
STREAM NODE ELEVATION = 1683.00
™ LUWNSTREAM NODE ELEVATION = 1677.00
# FLOWLENGTH(FEET) = 1380.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1

= PIPEFLOW THRU SUBAREA(CFS) = 149.22
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» TRAVEL TIME(MIN.) = 2.39 TC(MIN.) = 19.80
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* T,OW PROCESS FROM NODE 425.00 TO NODE 425.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.975
= SOIL CLASSIFICATION IS "AM
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
* SUBAREA AREA(ACRES) = 62.00 SUBAREA RUNOFF(CFS) = 133.55
EFFECTIVE AREA(ACRES) = 125.00
" AVERAGED Fm(INCH/HR) =  .582
« TOTAL AREA(ACRES) = 125.00
PEAK FLOW RATE(CFS) = 269.26
- TC(MIN) = 19.80
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™ FLOW PROCESS FROM NODE 429.00 TO NODE 425.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.975
« SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= SUBAREA AREA(ACRES) = 50.00 SUBAREA RUNOFF(CFS) = 107.70
» EFFECTIVE AREA(ACRES) = 175.00
AVERAGED Fm(INCH/HR) = .582
- TOTAL AREA(ACRES) = 175.00
"AK FLOW RATE(CFS) = 376.96
= (MIN) = 19.80
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“ FLOW PROCESS FROM NODE 425.10 TO NODE 425.10 IS CODE = 1

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

-+ CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 19.80

™ RAINFALL INTENSITY (INCH./HOUR) = 2.98

EFFECTIVE STREAM AREA(ACRES) = 175.00

TOTAL STREAM AREA(ACRES) = 175.00

» PEAK FLOW RATE(CFS) AT CONFLUENCE = 376.96

« CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
* NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 421.49 21.67 2.819 .58 199.00
- 2 376.96 19.80 2.975 .58 175.00

= RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
* SUMMARY RESULTS:
- REAM CONFLUENCE EFFECTIVE
~wJMBER Q(CFS) AREA (ACRES)



COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 789.09 TIME (MINUTES) = 19.803
EFFECTIVE AREA(ACRES) = 356.84
TOTAL AREA (ACRES) = 374.00

*@***************************************************************************

w FLOW PROCESS FROM NODE  425.10 TO NODE 417.10 IS CODE = 3
w >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
DEPTH OF FLOW IN 75.0 INCH PIPE IS 61.3 INCHES
™ PIPEFLOW VELOCITY (FEET/SEC.) = 29.4
« UPSTREAM NODE ELEVATION = 1677.00
DOWNSTREAM NODE ELEVATION = 1638.00
« FLOWLENGTH (FEET) = 1320.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 75.00 NUMBER OF PIPES = 1
« PIPEFLOW THRU SUBAREA(CFS) = 789.09
TRAVEL TIME (MIN.) = .75 TC(MIN.) = 20.55

.,
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FLOW PROCESS FROM NODE 417.10 TO NODE 417.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 20.55
RAINFALL INTENSITY (INCH./HOUR) = 2.91
“FECTIVE STREAM AREA (ACRES) = 356.84
JTAL STREAM AREA(ACRES) = 374.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 789.09

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 789.09 20.55 2.910 .58 356.84

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 789.09 356.84
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 789.09  TIME(MINUTES) = 20.551
EFFECTIVE AREA(ACRES) = 356.84
TOTAL AREA(ACRES) = 374.00

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 374.00
EFFECTIVE AREA (ACRES) = 356.84
PEAK FLOW RATE(CFS) = 789.09

-
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D OF RATIONAL METHOD ANALYSIS
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- RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
- Copyright 1983,86,87 Advanced Engineering Software (aes)
Ver. 4.1C Release Date: 5/11/87 Serial # I00908

Especially prepared for:

- HALL & FOREMAN

khkkkkkkkkkhkikkkkhkkhkkikkkkkx*k,k*x*x DESCRIPTION OF STUDY kkhkkkhkkhkhkhhkhkkkhkhkhkhkhkhrhkkk
~* N.FONTANA MASTER S.D PLAN, LINE -~ 23 (Sg& pchN SPRPILE REPRT por 83 oG &
* Q 25 VR, DATA FOR LINEB *
™ VENKI.N, JN 3547, 4/21/89 *
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- FILE NAME: C:\TEMP\LINEB1.25

TIME/DATE OF STUDY: 12: 2  4/21/1989

USER SPECIFIED HYDROLOGY AND HYDRAULIC MbDEL INFORMATION:

——*TIME-OF~-CONCENTRATION MODEL*--

. USER SPECIFIED STORM EVENT (YEAR) = 25.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
-~ SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = .95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*
# 10-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.050
100-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.530
= COMPUTED RAINFALL INTENSITY DATA:
. STORM EVENT = 25.00 1-HOUR INTENSITY (INCH/HOUR) = 1.2167
SLOPE OF INTENSITY DURATION CURVE = .6000
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™ FLOW PROCESS FROM NODE 412.00 TO NODE 412.10 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]#** .20

- INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1815.00
“ DOWNSTREAM ELEVATION = 1801.00
» LELEVATION DIFFERENCE = 14.00
TC = .412*[( 1000.00%* 3.00)/( 14.00) }** .20 = 15.335
- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.759
SOIL CLASSIFICATION IS "“A"
= RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA RUNOFF (CFS) = 19.59
TOTAL AREA(ACRES) = 10.00 PEAK FLOW RATE(CFS) = 19.59

h )
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FLOW PROCESS FROM NODE 412.10 TO NODE 412.11 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

_<PTH OF FLOW IN 21.0 INCH PIPE IS 14.1 INCHES
w PIPEFLOW VELOCITY (FEET/SEC.) = 11.4

UPSTREAM NODE ELEVATION = 1801.00
-~ DOWNSTREAM NODE ELEVATION = 1792.00

we



« FLOWLENGTH(FEET) = 350.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA(CFS) = 19.59
., TRAVEL TIME(MIN.) = .51 TC(MIN.) = 15.85

e ]
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FLOW PROCESS FROM NODE 412.20 TO NODE 412.11 IS CODE = 8

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

k.
*

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.705

SOIL CLASSIFICATION IS "A" .

RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 19.11

EFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) =  20.00

PEAK FLOW RATE(CFS) =  38.21

TC(MIN) = 15.85
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FILOW PROCESS FROM NODE 412.11 TO NODE 413.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<L
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 19.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 14.3
UPSTREAM NODE ELEVATION = 1792.00
"WNSTREAM NODE ELEVATION = 1780.00
_OWLENGTH (FEET) = 375.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 38.21
TRAVEL TIME(MIN.) = .44 TC(MIN.) = 16.28
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«~ FLOW PROCESS FROM NODE 413.00 TO NODE 413.10 IS CODE = 8

-

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.661

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 12.00 SUBAREA RUNOFF(CFS) =  22.45

EFFECTIVE AREA(ACRES) = 32.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 32.00

PEAK FLOW RATE(CFS) = 59.88

TC(MIN) = 16.28

-
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= FLOW PROCESS FROM NODE 413.10 TO NODE 414.10 IS CODE = 3

* >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

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

«» DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 15.0

- UPSTREAM NODE ELEVATION = 1780.00



-

w# DOWNSTREAM NODE ELEVATION = 1755.00

FLOWLENGTH (FEET) = 950.00 MANNINGS N = .013
=~ ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 59.88
RAVEL TIME (MIN.) = 1.06 TC(MIN.) = 17.34
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FLOW PROCESS FROM NODE 414.00 TO NODE 414.10 IS CODE = 8
. >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.563

SOIL CLASSIFICATION IS "A"
«» RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

SUBAREA AREA(ACRES) = 22.00 SUBAREA RUNOFF (CFS) = 39.22
~ EFFECTIVE AREA(ACRES) = 54.00

AVERAGED Fm(INCH/HR) = .582
* TOTAL AREA(ACRES) = 54.00

PEAK FLOW RATE(CFS) = 96.26
T TC(MIN) = 17.34
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FLOW PROCESS FROM NODE 414.10 TO NODE 418.10 IS CODE = 3
B e e e e e e e e e e e e e e e e e e e e mm e e e et e e e e e e e

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
™ >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
i

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.5 INCHES
- PIPEFLOW VELOCITY(FEET/SEC.) = 13.3

>STREAM NODE ELEVATION = 1755.00

= WNSTREAM NODE ELEVATION = 1752.00

FLOWLENGTH (FEET) = 220.00 MANNINGS N = .013
=~ ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
. PIPEFLOW THRU SUBAREA(CFS) = 96.26

TRAVEL TIME (MIN.) = .27 TC(MIN.) = 17.61

N
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FLOW PROCESS FROM NODE 418.00 TO NODE 418.10 IS CODE = 8

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

- 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.539
SOIL CLASSIFICATION IS "A"

w RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 17.61

= EFFECTIVE AREA(ACRES) =  64.00

o AVERAGED Fm(INCH/HR) =  .582

* TOTAL AREA(ACRES) =  64.00

« PEAK FLOW RATE(CFS) = 112.70
TC(MIN) = 17.61
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- FLOW PROCESS FROM NODE 418.10 TO NODE 419.10 IS CODE = 3

>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
. »>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 45.0 INCH PIPE IS 35.2 INCHES
~— PIPEFLOW VELOCITY(FEET/SEC.) = 12.2



» UPSTREAM NODE ELEVATION = 1752.00

DOWNSTREAM NODE ELEVATION = 1750.00
= FLOWLENGTH(FEET) = 200.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
“ TPEFLOW THRU SUBAREA(CFS) = 112.70
AVEL TIME (MIN.) = .27 TC(MIN.) = 17.89

R
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-~ FLOW PROCESS FROM NODE 419.00 TO NODE 419.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.515

- SOIL CLASSIFICATION IS “A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  17.40

EFFECTIVE AREA(ACRES) =  74.00
« AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  74.00
~ PEAK FLOW RATE(CFS) = 128.75

TC(MIN) = 17.89

oy
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-+ FLOW PROCESS FROM NODE 4195.10 TO NODE 420.10 IS CODE = 3

= >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 48.0 INCH PIPE IS 34.1 INCHES

"PEFLOW VELOCITY(FEET/SEC.) = 13.5
—~ “STREAM NODE ELEVATION = 1750.00
DOWNSTREAM NODE ELEVATION = 1745.00
~ FLOWLENGTH(FEET) = 430.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
~ PIPEFLOW THRU SUBAREA(CFS) = 128.75
. TRAVEL TIME(MIN.) = .53 TC(MIN.) = 18.42

v
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~ FLOW PROCESS FROM NODE 419.50 TO NODE 420.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.471

= SOIL CLASSIFICATION IS "AM

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
-~ SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  34.01

EFFECTIVE AREA(ACRES) =  94.00
“ AVERAGED Fm(INCH/HR) =  .582
. TOTAL AREA(ACRES) =  94.00

PEAK FLOW RATE(CFS) = 159.84
» TC(MIN) = 18.42

)
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“ FLOW PROCESS FROM NODE 420.10 TO NODE 420.20 IS CODE = 3

- -»>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
w >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

- DEPTH OF FLOW IN 54.0 INCH PIPE IS 41.3 INCHES

ool



«» PIPEFLOW VELOCITY(FEET/SEC.) = 12.2

UPSTREAM NODE ELEVATION = 1745.00
= DOWNSTREAM NODE ELEVATION = 1741.00
FLOWLENGTH (FEET) = 500.00 MANNINGS N = .013
® “STIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
. _PEFLOW THRU SUBAREA (CFS) = 159.84
TRAVEL TIME(MIN.) = .68 TC(MIN.) = 19.10
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FLOW PROCESS FROM NODE 420.00 TO NODE 420.20 IS CODE = 8

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

- 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.418
SOIL CLASSIFICATION IS "A"
= RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 23.00 SUBAREA RUNOFF(CFS) =  38.01
= EFFECTIVE AREA(ACRES) = 117.00
AVERAGED Fm(INCH/HR) =  .582
= TOTAL AREA(ACRES) = 117.00
« PEAK FLOW RATE(CFS) = 193.35
TC(MIN) = 19.10
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FLOW PROCESS FROM NODE 420.20 TO NODE 421.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON~-PRESSURE FLOW)<<<<<

“PTH OF FLOW IN 654.0 INCH PIPE IS 41.1 INCHES

«~ _PEFLOW VELOCITY(FEET/SEC.) = 14.9
UPSTREAM NODE ELEVATION = 1741.00
~ DOWNSTREAM NODE ELEVATION = 1725.00
_ FLOWLENGTH(FEET) = 1350.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
_ PIPEFLOW THRU SUBAREA(CFS) = 193.35
TRAVEL TIME(MIN.) = 1.51 TC(MIN.) = 20.61
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FLOW PROCESS FROM NODE 421.00 TO NODE 421.20 IS CODE = 8

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

« 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.310
SOIL CLASSIFICATION IS "A"
= RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 62.00 SUBAREA RUNOFF(CFS) = 96.43
“ EFFECTIVE AREA(ACRES) = 179.00
. AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 179.00
= PEAK FLOW RATE(CFS) = 278.41
TC(MIN) = 20.61

B T T T
OW PROCESS FROM NODE 421.10 TO NODE 421.20 IS CODE = 8

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

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.310



-

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  31.11
EFFECTIVE AREA(ACRES) = 199.00
7ERAGED Fm(INCH/HR) =  .582
JTAL AREA(ACRES) = 199.00
PEAK FLOW RATE(CFS) = 309.52
TC(MIN) = 20.61
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FLLOW PROCESS FROM NODE 421.20 TO NODE 425.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

o

E=

DEPTH OF FLOW IN 57.0 INCH PIPE IS 42.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 21.9

UPSTREAM NODE ELEVATION = 1725.00

DOWNSTREAM NODE ELEVATION = 1677.00

FLOWLENGTH(FEET) = 2000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 309.52

TRAVEL TIME(MIN.) = 1.52 TC(MIN.) = 22.13
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o

FLOW PROCESS FROM NODE 425.10 TO NODE 425.10 IS CODE = 1

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

sy

‘NFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
-.ME OF CONCENTRATION (MINUTES) = 22.13
RAINFALL INTENSITY (INCH./HOUR) = 2.21
EFFECTIVE STREAM AREA (ACRES) = 199.00
TOTAL STREAM AREA (ACRES) = 199.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 309.52
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FLOW PROCESS FROM NODE 422.00 TO NODE 422.11 IS CODE = 2

>>>>>RATIONAL METHOD INITTIAL SUBAREA ANALYSIS<<<<<

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION =  1755.00
DOWNSTREAM ELEVATION =  1720.00
ELEVATION DIFFERENCE = 35.00
TC = .412%[( 1000.00%** 3.00)/( 35.00) ]*%* .20 = 12.767
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.079
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA RUNOFF (CFS) = 11.24
TOTAL AREA (ACRES) = 5.00 PEAK FLOW RATE(CFS) = 11.24

’*“x************************************************************************
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FLOW PROCESS FROM NODE 422.11 TO NODE 422.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<



.

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

™ ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.2 INCHES

L

TPEFLOW VELOCITY (FEET/SEC.) = 10.9
= <STREAM NODE ELEVATION = 1720.00
DOWNSTREAM NODE ELEVATION = 1686.00
= FLOWLENGTH(FEET) = 1050.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA(CFS) = 11.24
TRAVEL TIME(MIN.) = 1.60 TC(MIN.) = 14.37

o
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«» FLOW PROCESS FROM NODE 422.10 TO NODE 422.12 IS CODE = 8.

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

* 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.869
SOIL CLASSIFICATION IS "A"
T RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
« SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) =  10.29
EFFECTIVE AREA(ACRES) =  10.00
- AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  10.00
= PEAK FLOW RATE(CFS) = 20.58
TC(MIN) = 14.37

el

Wt***************************************************************************
- FLOW PROCESS FROM NODE 422.12 TO NODE 423.10 IS CODE = 3

= .->>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

)

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.6 INCHES

it

PIPEFLOW VELOCITY(FEET/SEC.) = 5.7
... UPSTREAM NODE ELEVATION = 1686.00

DOWNSTREAM NODE ELEVATION = 1685.00
« FLOWLENGTH(FEET) = 250.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
~ PIPEFLOW THRU SUBAREA(CFS) = 20.58

TRAVEL TIME(MIN.) = .73 TC(MIN.) = 15.09

“***************************************************************************
« FLOW PROCESS FROM NODE 422.20 TO NODE 423.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.785
SOIL CLASSIFICATION IS "A™"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
« SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  19.83
EFFECTIVE AREA(ACRES) =  20.00
=« AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) =  20.00
“* PEAK FLOW RATE(CFS) = 39.65
(MIN) = 15.09

o
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= FLOW PROCESS FROM NODE 423.10 TO NODE 423.20 IS CODE = 3



>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
™ >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

"%PTH OF FLOW IN 42.0 INCH PIPE IS 29.2 INCHES

- -PEFLOW VELOCITY (FEET/SEC.) = 5.6
UPSTREAM NODE ELEVATION = 1685.00

# DOWNSTREAM NODE ELEVATION = 1684.00
FLOWLENGTH (FEET) = 420.00 MANNINGS N = .013

= ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 39.65

* TRAVEL TIME (MIN.) = 1.26 TC(MIN.) = 16.35

-
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FLOW PROCESS FROM NODE 423.00 TO NODE 423.20 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.654

™ SOIL CLASSIFICATION IS "AM"

« RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 37.30

- EFFECTIVE AREA(ACRES) =  40.00
AVERAGED Fm(INCH/HR) =  .582

= TOTAL AREA(ACRES) =  40.00
PEAK FLOW RATE(CFS) = 74.60

= TC(MIN) = 16.35

£

1‘****************************************************************************
OW PROCESS FROM NODE 423.20 TO NODE 424.10 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
™ >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 54.0 INCH PIPE IS 39.0 INCHES

- PIPEFLOW VELOCITY(FEET/SEC.) = 6.1
UPSTREAM NODE ELEVATION = 1684.00

« DOWNSTREAM NODE ELEVATION = 1683.00
FLOWLENGTH (FEET) = 500.00 MANNINGS N = .013

~~ ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 74.60

~ TRAVEL TIME (MIN.) = 1.37 TC(MIN.) = 17.72

b

P R R Lk
FLOW PROCESS FROM NODE 424.00 TO NODE 424.10 IS CODE = 8

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

= _ 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.529
SOIL CLASSIFICATION IS "A"
« RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 23.00 SUBAREA RUNOFF (CFS) = 40.30
= EFFECTIVE AREA(ACRES) = 63.00
AVERAGED Fm(INCH/HR) = .582
* TOTAL AREA(ACRES) = 63.00
AK FLOW RATE(CFS) = 110.40
= _C(MIN) = 17.72
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» FLOW PROCESS FROM NODE 424.10 TO NODE 425.10 IS CODE = 3
= >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<KZ
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

,PTH OF FLOW IN 54.0 INCH PIPE IS 39.1 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 9.0
« UPSTREAM NODE ELEVATION = 1683.00

DOWNSTREAM NODE ELEVATION = 1677.00
«« FLOWLENGTH (FEET) = 1380.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
“ PIPEFLOW THRU SUBAREA(CFS) = 110.40

TRAVEL TIME (MIN.) = 2.57 TC(MIN.) = 20.29
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«- FLOW PROCESS FROM NODE 425.00 TO NODE 425.10 IS CODE = 8

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

R

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.332
. SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
. SUBAREA AREA(ACRES) = 62.00 SUBAREA RUNOFF(CFS) = 97.64
EFFECTIVE AREA(ACRES) = 125.00
-« AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 125.00
~ PEAK FLOW RATE(CFS) = 196.85
TC(MIN) = 20.29

R L T R R T R T T
-+ JOW PROCESS FROM NODE 429.00 TO NODE 425.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.332
_ SOIL CLASSIFICATION IS "A"
RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
.. SUBAREA AREA(ACRES) = 50.00 SUBAREA RUNOFF(CFS) = 78.74
EFFECTIVE AREA(ACRES) = 175.00
- AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 175.00
“ PEAK FLOW RATE(CFS) = 275.60
TC(MIN) = 20.29
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-+ FLOW PROCESS FROM NODE 425.10 TO NODE 425.10 IS CODE = 1

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

« CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 20.29
« RAINFALL INTENSITY (INCH./HOUR) = 2.33
EFFECTIVE STREAM AREA(ACRES) = 175.00
* TOTAL STREAM AREA(ACRES) = 175.00
AK FLOW RATE (CFS) AT CONFLUENCE = 275.60

» CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME  INTENSITY FM EFFECTIVE
- NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)



wy
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1 309.52 22.13 2.214 .58 199.00
2 275.60 20.29 2.332 .58 175.00

\INFALL INTENSITY AND TIME OF CONCENTRATION RATIO
' NFLUENCE FORMULA USED FOR 2 STREAMS.
SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE
NUMBER Q (CFS) AREA (ACRES)
1 566.49 374.00
2 579.97 357.47
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 579.97  TIME(MINUTES) =  20.292
EFFECTIVE AREA(ACRES) = 357.47
TOTAL AREA (ACRES) = 374.00
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FLOW PROCESS FROM NODE 425.10 TO NODE 417.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 69.0 INCH PIPE IS 51.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 27.7
UPSTREAM NODE ELEVATION = 1677.00
DOWNSTREAM NODE ELEVATION = 1638.00
FLOWLENGTH (FEET) = 1320.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 69.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 579.97
SAVEL TIME (MIN.) = .80 TC(MIN.) = 21.09
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FLOW PROCESS FROM NODE 417.10 TO NODE 417.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 21.09

RAINFALL INTENSITY (INCH./HOUR) = 2.28

EFFECTIVE STREAM AREA(ACRES) = 357.47

TOTAL STREAM AREA(ACRES) = 374.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 579.97

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME  INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 579.97 21.09 2.279 .58 357.47

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 579.97 357.47
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 579.97 TIME (MINUTES) = 21.087

EFFECTIVE AREA(ACRES) = 357.47
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N. FONTANA MASTER STORM DRAIN PLAN, LINE B-5. *
* Q 100-YR. o
JN 3547, T. ARROYO, 11/30/89. *
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__FILE NAME: LINEB2.100
(" ™IME/DATE OF STUDY: 11: 8 11/30/1989

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

==*TIME~OF-CONCENTRATION MODEL%*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = .95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.050

100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.530

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HOUR) = 1.5300

SLOPE OF INTENSITY DURATION CURVE = .6000

~

i A R L T A N R A A AP
FLOW PROCESS FROM NODE 442.00 TO NODE 442.10 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3,00)/(ELEVATTION CHANGE) ] ** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
. UPSTREAM ELEVATION = 1782.00
. OWNSTREAM ELEVATION = 1748.00
'~ .LEVATION DIFFERENCE = 34.00
TC = .412%[( 1000.00%** 3,00)/( 34.00)1%% .20 = 12.841
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.859
SOIL CLASSIFICATION IS "aAn
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA RUNOFF (CFS) = 29.49
TOTAL AREA(ACRES) = 10.00 PEAK FLOW RATE (CFS) = 29.49

Rl e e R L L R A A A RO
FLOW PROCESS FROM NODE 442.10 TO NODE 441.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

e v e s S . s . it o s

DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.6 INCHES |

PIPEFLOW VELOCITY(FEET/SEC.) = 11.3

UPSTREAM NODE ELEVATION = 1745.00

DOWNSTREAM NODE ELEVATION = 1733.00

FLOWLENGTH (FEET) = 600.00 MANNINGS N = ,013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 29.49

TRAVEL TIME(MIN.) = .89 TC(MIN.) = 13.73

b L Y Y LI I
FLOW PROCESS FROM NODE 441.00 TO NODE 441.10 IS CODE = 8

N\. >>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.707
SOIL CLASSIFICATION IS nan .
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 10.00 SUBAREA RUNOFF (CFS) = 28.13

EFFECTIVE AREA(ACRES) = 20.00



«w AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 20.00
= PEAK FLOW RATE (CFS) = 56.25
TC(MIN) = 13.73

-l k************************************************************************

- FLOW PROCESS FROM NODE 441.10 TO NODE 440.10 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

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

.7DEPTH OF FLOW IN 30.0 INCH PIPE IS 19.6 INCHES

« PIPEFLOW VELOCITY(FEET/SEC.) = 16.6
UPSTREAM NODE ELEVATION = 1733.00

«# DOWNSTREAM NODE ELEVATION = 1692.00
FLOWLENGTH (FEET) = 1200.00 MANNINGS N = .013

= ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 56.25

“ TRAVEL TIME (MIN.) = 1.21 TC(MIN.) = 14.93

-
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FLOW PROCESS FROM NODE 440.00 TO NODE 440.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.524
= SOIL CLASSIFICATION IS uan

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
« SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF (CFS) = 52.96

EFFECTIVE AREA(ACRES) = 40.00
= AVERAGED Fm(INCH/HR) = .582

‘JTAL AREA (ACRES) = 40.00
™. IAK FLOW RATE(CFS) = 105.93

TC(MIN) = 14.93

v

t***************************************************************************
.~ FLOW PROCESS FROM NODE 440.10 TO NODE 439.10 IS CODE = 3

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.2 INCHES

“ PIPEFLOW VELOCITY(FEET/SEC.) = 14.9
UPSTREAM NODE ELEVATION = 1692.00
™ DOWNSTREAM NODE ELEVATION = 1675.00
» FLOWLENGTH(FEET) = 1000.00 MANNINGS N = ,013
ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA(CFS) = 105.93
TRAVEL TIME (MIN.) = 1.12 TC(MIN.) = 16.06

;***************************************************************************

FLOW PROCESS FROM NODE 439.00 TO NODE 439.10 IS CODE = 8
e e e e e e e e e e e e e e e e e e e e e e
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
-, - [ tppeerermmcipen et puepas gy pead
- 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.374
SOIL CLASSIFICATION IS "AY
. 'SIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
=  JBAREA AREA (ACRES) = 16.00 SUBAREA RUNOFF (CFS) = 40.21
« ~FFECTIVE AREA(ACRES) = 56.00
AVERAGED Fm(INCH/HR) = .582

- TOTAL AREA(ACRES) = 56.00

o
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PEAK FLOW RATE(CFS) = 140.74
TC(MIN) = 16.06

‘:***************************************************************************

.,  “OW PROCESS FROM NODE 443.00 TO NODE 439.10 IS CODE = 8
O e e e e e e e e e e e e e e
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.374
SOIL CLASSIFICATION IS "an
» RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 11.00 SUBAREA RUNOFF (CFS) = 27.65
« EFFECTIVE AREA(ACRES) = 67.00
AVERAGED Fm(INCH/HR) = .582
= TOTAL AREA(ACRES) = 67.00
PEAK FLOW RATE(CFS) = 168.39
= TC(MIN) = 16.06

o

****************************************************************************
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FLOW PROCESS FROM NODE 439.10 TO NODE 434.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE {NON-PRESSURE FLOW) <<<<<

)

DEPTH OF FLOW IN 45.0 INCH PIPE IS 32.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 20.0

UPSTREAM NODE ELEVATION = 1675.00

DOWNSTREAM NODE ELEVATION = 1650.00

FLOWLENGTH (FEET) = 900.00 MANNINGS N = ,013

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 168.39

RAVEL TIME (MIN.) = .75 TC(MIN.) = 16.81

e R R I I I I e
FLOW PROCESS FROM NODE 434.10 TO NODE 434.10 IS CODE = 1

w CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION (MINUTES) = 16.81
= RAINFALL INTENSITY (INCH./HOUR) = 3.28

EFFECTIVE STREAM AREA(ACRES) = 67.00
* TOTAL STREAM AREA (ACRES) = 67.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 168.39
?***************************************************************************
- FLOW PROCESS FROM NODE 438.00 TO NODE 438.10 IS CODE = 2
= >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
= DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
“® TC = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE) ] ** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
= UPSTREAM ELEVATION = 1758.00
- DOWNSTREAM ELEVATION = 1720.00
~ ELEVATION DIFFERENCE = 38.00

Y= .412%[( 1000.00** 3,00)/( 38.00)1** .20 = 12.559

™ 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.910
« SOIL CLASSIFICATION IS "aAn

RESIDENTIAL~-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

SUBAREA RUNOFF (CFS) = 29.96



-
= TOTAL AREA(ACRES) = 10.00 PEAK FLOW RATE(CFS) = 29.96

-
k***************************************************************************

® FLOW PROCESS FROM NODE 438.10 TO NODE 437.10 IS CODE = 3

- +~>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<x<

-»
« DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.5 INCHES
~ PIPEFLOW VELOCITY(FEET/SEC.) = 7.9
w» UPSTREAM NODE ELEVATION = 1720.00
DOWNSTREAM NODE ELEVATION = 1717.00
= FLOWLENGTH (FEET) = 400.00 MANNINGS N = ,013
ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
<« PIPEFLOW THRU SUBAREA(CFS) = 29.96
TRAVEL TIME (MIN.) = .84 TC(MIN.) = 13.40

i

R A T L L L I I
FLOW PROCESS FROM NODE 437.00 TO NODE 437.10 IS CODE = 8

- 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.761
SOIL CLASSIFICATION IS "an
«# RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF (CFS) = 28.61
= EFFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) = .582
“ TOTAL AREA(ACRES) = 20.00
PEAK FLOW RATE (CFS) = 57.23
™ TC(MIN) = 13.40

B 4
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FLOW PROCESS FROM NODE 437.10 TO NODE 436.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
wm >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

« DEPTH OF FLOW IN 30.0 INCH PIPE IS 19.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 16.5
- UPSTREAM NODE ELEVATION = 1717.00
DOWNSTREAM NODE ELEVATION = 1690.00
* FLOWLENGTH(FEET) = 800.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
™ PIPEFLOW THRU SUBAREA(CFS) = 57.23
=« TRAVEL TIME (MIN.) = .81 TC(MIN.) = 14.20

ﬁ***************************************************************************
« FLOW PROCESS FROM NODE 436.00 TO NODE 436.10 IS CODE = 8

———-————-——————————————-——-——-——-———————---—_———_————————————————————_———_—_

# 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.632

SOIL CLASSIFICATION IS "Aw
* RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA (ACRES) = 20,00 SUBAREA RUNOFF (CFS) = 54.90

EFFECTIVE AREA (ACRES) = 40.00
- 'ERAGED Fm(INCH/HR) = .582

JTAL AREA(ACRES) = 40.00

«+ PEAK FLOW RATE(CFS) = 109.80

TC(MIN) = 14.20

wee
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FLOW PROCESS FROM NODE 436.10 TO NODE 435.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
*>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 42.0 INCH PIPE IS 31.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 14.2

UPSTREAM NODE ELEVATION = 1690.00

DOWNSTREAM NODE ELEVATION = 1675.00

FLOWLENGTH (FEET) = 1000.00 MANNINGS N = ,013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 109.80

TRAVEL TIME (MIN.) = 1.18 TC(MIN.) = 15.38

m****************************************************************************

FLOW PROCESS FROM NODE 435.00 TO NODE 435.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.462
SOIL CLASSIFICATION IS "An
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 27.00 SUBAREA RUNOFF(CFS) = 69.99
EFFECTIVE AREA(ACRES) = 67.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA (ACRES) = 67.00
PEAK FLOW RATE(CFS) = 173.69
TC(MIN) = 15.38

R R g B e N A A AU A
-OW PROCESS FROM NODE 435.10 TO NODE 434.10 IS CODE = 3

«» >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
« DEPTH OF FLOW IN 48.0 INCH PIPE IS 35.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 17.5
« UPSTREAM NODE ELEVATION = 1675.,00

DOWNSTREAM NODE ELEVATION = 1650.00
= FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
“ PIPEFLOW THRU SUBAREA(CFS) = 173.69

TRAVEL TIME (MIN.) = 1.24 TC(MIN.) = 16.62

)
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****************************************************************************

=~ FLOW PROCESS FROM NODE 434.00 TO NODE 434.10 IS CODE = 8
« >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
= 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.305
SOIL CLASSIFICATION IS "an
¥ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 34.00 SUBAREA RUNOFF (CFS) = 83.32
"™ EFFECTIVE AREA(ACRES) = 101.00
« AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 101.00
- 'AK FLOW RATE (CFS) = 247.52
-<(MIN) = 16.62

e
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« FLOW PROCESS FROM NODE 434.10 TO NODE  434.10 IS CODE = 1
= >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
- _:=============::==:::::::::::::
INFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
=~ [ME OF CONCENTRATION (MINUTES) = 16.62
_ RAINFALL INTENSITY (INCH./HOUR) =  3.30
“ EFFECTIVE STREAM AREA(ACRES) = 101.00
_ TOTAL STREAM AREA(ACRES) = 101.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 247.52
£
CONFLUENCE INFORMATION:
=~ STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
U A At A i
1 168.39 16.81 3.283 .58 67.00
- 2 247.52 16.62 3.305 .58 101.00
* RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
~ SUMMARY RESULTS:
. STREAM CONFLUENCE EFFECTIVE
NUMBER 0 (CFS) AREA (ACRES)
- 1 413.93 168.00
- 2 415,40 167.27
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
~ PEAK FLOW RATE(CFS) = 415.40  TIME (MINUTES) = 16.622
EFFECTIVE AREA(ACRES) = 167.27
= TOTAL AREA(ACRES) = 168.00
H k************************************************************************
" LOW PROCESS FROM NODE  434.10 TO NODE 433.10 IS CODE = 3
~ >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
w >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
-~ DEPTH OF FLOW IN 63.0 INCH PIPE IS 50.9 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 22.2
« UPSTREAM NODE ELEVATION = 1650.00
DOWNSTREAM NODE ELEVATION = 1622.00
= FLOWLENGTH(FEET) = 1320.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
“ PIPEFLOW THRU SUBAREA(CFS) = 415.40
TRAVEL TIME (MIN.) = .99 TC(MIN.) = 17.61
e
.****************************************************************************
« FLOW PROCESS FROM NODE  433.10 TO NODE  433.10 IS CODE = 1
« >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
= CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 17.61
* RAINFALL INTENSITY (INCH./HOUR) =  3.19
EFFECTIVE STREAM AREA (ACRES) = 167.27
= TOTAL STREAM AREA(ACRES) = 168.00
« PEAK FLOW RATE(CFS) AT CONFLUENCE = 415.40
- e************************************************************************
=« FLOW PROCESS FROM NODE  430.00 TO NODE 430.11 IS CODE = 2

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



E

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE) ]*#* .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
"STREAM ELEVATION = 1717.00
JWNSTREAM ELEVATION = 1690.00
ELEVATION DIFFERENCE = 27.00
TC = .412*%[( 1000.00%* 3,00)/( 27.00)1** .20 = 13.447
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.753
SOIL CLASSIFICATION IS "AnW
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA RUNOFF (CFS) = 14.27
TOTAL AREA (ACRES) = 5.00 PEAK FLOW RATE(CFS) = 14.27

****************************************************************************
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FLOW PROCESS FROM NODE 430.11 TO NODE 430.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.7 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 10.7

UPSTREAM NODE ELEVATION = 1690.00

DOWNSTREAM NODE ELEVATION = 1663,00

FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 14.27

TRAVEL TIME (MIN.) = 1.56 TC(MIN.) = 15.01

i A R s TN
“OW PROCESS FROM NODE 430.10 TO NODE 430.12 IS CODE = 8

-

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.514
SOIL CLASSIFICATION IS m"An
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF (CFS) = 13.19
EFFECTIVE AREA(ACRES) = 10.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA (ACRES) = 10.00
PEAK FLOW RATE (CFS) = 26.39
TC(MIN) = 15.01

Q-.'***************************************************************************

FLOW PROCESS FROM NODE 430.12 TO NODE 431.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

=« >>>>>USING COMPUTER-~ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
= DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.6 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 8.6
® UPSTREAM NODE ELEVATION = 1663.00
DOWNSTREAM NODE ELEVATION = 1660.00
 FLOWLENGTH (FEET) = 300.00 MANNINGS N = .013
- ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 26.39
- 'AVEL TIME(MIN.) = .58 TC(MIN.) = 15.59
-

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

-

it

FLOW PROCESS FROM NODE 431.00 TO NODE 431.10 IS CODE = 8



100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.434
@ SOIL CLASSIFICATION IS "an
' 'SIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
=  JBAREA AREA (ACRES) = 10.00 SUBAREA RUNOFF (CFS) = 25.67
EFFECTIVE AREA(ACRES) = 20.00
* AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 20.00
™ PEAK FLOW RATE (CFS) = 51.34
TC(MIN) = 15.59

“****************************************************************************
= FLOW PROCESS FROM NODE 431.10 TO NODE 432.10 IS CODE = 3

= >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.4 INCHES

“ PIPEFLOW VELOCITY(FEET/SEC.) = 12.0
- UPSTREAM NODE ELEVATION = 1660.00
DOWNSTREAM NODE ELEVATION = 1643.00
= FLOWLENGTH(FEET) = 1100.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
« PIPEFLOW THRU SUBAREA(CFS) = 51.34
TRAVEL TIME (MIN.) = 1.53 TC(MIN.) = 17.12

dt***************************************************************************

FLOW PROCESS FROM NODE 432.00 TO NODE 432.10 IS CODE = 8
T €0 o - o > e S e e (e e St e i T T > e = = 08 o o = = = - . = = = - - = = - . — =
->>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.247
™ SOIL CLASSIFICATION IS U“Am
= RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 16.00 SUBAREA RUNOFF (CFS) = 38.37
- EFFECTIVE AREA(ACRES) = 36.00
AVERAGED Fm(INCH/HR) = .582
«+ TOTAL AREA(ACRES) = 36.00
PEAK FLOW RATE(CFS) = 86.34
-~ TC(MIN) = 17.12

g
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™ FLOW PROCESS FROM NODE 432.10 TO NODE 433.10 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

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

«» DEPTH OF FLOW IN 39.0 INCH PIPE IS 26.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 14.3
= UPSTREAM NODE ELEVATION = 1643.00
DOWNSTREAM NODE ELEVATION = 1622.00
® FLOWLENGTH(FEET) = 1200.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA (CFS) = 86.34
o TRAVEL TIME(MIN.) =  1.40 TC(MIN.) = 18.52
- #************************************************************************
=« FLOW PROCESS FROM NODE 433.00 TO NODE  433.10 IS CODE = 8

= >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK PLOW<<<<<
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.097
SOIL CLASSIFICATION IS "aw

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 56.00 SUBAREA RUNOFF(CFS) = 126.78
"FECTIVE AREA(ACRES) = 92.00
/ERAGED Fm(INCH/HR) = .582
TOTAL AREA (ACRES) = 92.00
PEAK FLOW RATE(CFS) = 208.28
TC(MIN) = 18.52 .

A A L L
FLOW PROCESS FROM NODE 433.10 TO NODE 433.10 IS CODE = 1

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 18.52

RAINFALL INTENSITY (INCH./HOUR) = 3.10

EFFECTIVE STREAM AREA(ACRES) = 92.00

TOTAL STREAM AREA (ACRES) = 92.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 208.28

CONFLUENCE INFORMATION:

STREAM PEAK FLOW TIME INTENSITY M EFFECTIVE

NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)
1l 415.40 17.61 3.192 .58 167.27
2 208.28 18.52 3.097 .58 92.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
"NFLUENCE FORMULA USED FOR 2 STREAMS.
J-MMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 620.95 254.77
2 608.63 259.27
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 620.95 TIME (MINUTES) = 17.614
EFFECTIVE AREA (ACRES) = 254.77
TOTAL AREA (ACRES) = 260.00

Thkdkhhddhhhhhhdhhhdhdhdhhddhhhhhhhhddhhhhhhhb kb ki kb ko kb kbbb d ke kb khdkdkk
FLOW PROCESS FROM NODE 433.10 TO NODE 428.10 IS CODE = 3

DEPTH OF FLOW IN 75.0 INCH PIPE IS 60.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 23.5

UPSTREAM NODE ELEVATION = 1622.,00

DOWNSTREAM NODE ELEVATION = 1597.00

FLOWLENGTH(FEET) = 1320.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 75.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 620.95

TRAVEL TIME (MIN.) = .93 TC(MIN.) = 18.55

B T T
F¥LOW PROCESS FROM NODE 428.10 TO NODE 428.10 IS CODE = 1

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



>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 18.55

RAINFALL INTENSITY (INCH./HOUR) = 3.09

EFFECTIVE STREAM AREA(ACRES) = 254.77

TOTAL STREAM AREA(ACRES) = 260.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 620.95

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

i
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i

1l 620.95 18.55 3.094 .58 254.77

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 620.95 254.77
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 620.95 TIME (MINUTES) = 18.549
EFFECTIVE AREA (ACRES) = 254.77
TOTAL AREA (ACRES) = 260.00
-ND OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 260.00
EFFECTIVE AREA(ACRES) = 254.77
PEAK FLOW RATE (CFS) = 620.95

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

- (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
Copyright 1983,86,87 Advanced Engineering Software (aes)
- Ver. 4.1C Release Date: 5/11/87 Serial # 100908

b Especially prepared for:
- HALL & FOREMAN
y HHF I I T T I b hddkhkkkkkkkkkkkkk DESCRIPTION OF STUDY *kkkkkk kb heckde e de e e e ok e o o o

* N. FONTANA MASTER STORM DRAIN PLAN, LINE B-5 *
-* Q 25-YR. *
* JN 3547, T. ARROYO, 11/29/89. *

- **************************************************************************

=~ FILE NAME: LINEB2.25
TIME/DATE OF STUDY: 11: 4 11/30/1989

L

- ——*TIME-OF-CONCENTRATION MODEL#*--

- USER SPECIFIED STORM EVENT(YEAR) = 25.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00
« SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = .95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*
=~ 10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.050
100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.530
= COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 25.00 1-HOUR INTENSITY (INCH/HOUR) = 1.2167
~™ SLOPE OF INTENSITY DURATION CURVE = .6000

I L L L Ly A A
« FLOW PROCESS FROM NODE 442.00 TO NODE 442.10 IS CODE = 2

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

~ DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

=~ TC = K*[ (LENGTH#** 3.00)/(ELEVATION CHANGE) ]** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
™ UPSTREAM ELEVATION = 1782.00

DOWNSTREAM ELEVATION = 1748.00
™ ELEVATION DIFFERENCE = 34.00
o« ITC = .412%[( 1000.00%*% 3,00)/( 34.00)]1** .20 = 12.841

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.069

= SOIL CLASSIFICATION IS mnan

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= SUBAREA RUNOFF (CFS) = 22.38

TOTAL AREA (ACRES) = 10.00 PEAK FLOW RATE(CFS) = 22.38

R R N R A A AR A AR
FLOW PROCESS FROM NODE 442.10 TO NODE 441.10 IS CODE = 3

-PTH OF FLOW IN 24.0 INCH PIPE IS 15.0 INCHES
w» PIPEFLOW VELOCITY(FEET/SEC.) = 10.8
UPSTREAM NODE ELEVATION = 1745.00
= DOWNSTREAM NODE ELEVATION = 1733.00
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« FLOWLENGTH(FEET) = 600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA(CFS) = 22.38
TRAVEL TIME (MIN.) = .93 TC(MIN.) = 13.77

:************************************************************************

» FLOW PROCESS FROM NODE 441.00 TO NODE 441.10 IS CODE = 8
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
-» 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.943
SOIL CLASSIFICATION IS “A"
= RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 21.25
# EFFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) = .582
= TOTAL AREA (ACRES) = 20.00
PEAK FLOW RATE(CFS) = 42.50
TC(MIN) = 13.77
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FLOW PROCESS FROM NODE 441.10 TO NODE 440.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
w >>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

= DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 15.4
“ UPSTREAM NODE ELEVATION = 1733.00
DOWNSTREAM NODE ELEVATION = 1692.00
™ FLOWLENGTH(FEET) = 1200.00 MANNINGS N = .013
w JTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
.PEFLOW THRU SUBAREA(CFS) = 42.50
- TRAVEL TIME(MIN.) = 1.29 TC(MIN.) = 15.06

:***************************************************************************
- FLOW PROCESS FROM NODE 440.00 TO NODE 440.10 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.788
SOIL CLASSIFICATION IS "an
“ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 20.00 SUBAREA RUNOFF (CFS) = 39.72
= EFFECTIVE AREA (ACRES) = 40.00
« AVERAGED Fm(INCH/HR) = .582
TOTAL AREA (ACRES) = 40.00
= PEAK FLOW RATE(CFS) = 79.43
TC(MIN) = 15.06
™
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- FLOW PROCESS FROM NODE 440.10 TO NODE 439.10 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

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

kL

‘FDEPTH OF FLOW IN 36.0 INCH PIPE IS 27.7 INCHES
= PEFLOW VELOCITY(FEET/SEC.) = 13.6
*STREAM NODE ELEVATION = 1692.00
= DOWNSTREAM NODE ELEVATION = 1675.00
FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013
= ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1

sl
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+ PIPEFLOW THRU SUBAREA(CFS) = 79.43
TRAVEL TIME (MIN.) = 1.22 TC(MIN.) = 16.28

e R R R R R T
YJOW PROCESS FROM NODE 439.00 TO NODE 439.10 IS CODE = 8

7 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.661

~ SOIL CLASSIFICATION IS "aw

w RESIDENTIAL-> 3~-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = l16.00 SUBAREA RUNOFF(CFS) = 29.94

-~ EFFECTIVE AREA(ACRES) = 56.00
AVERAGED Fm(INCH/HR) = .582

=~ TOTAL AREA(ACRES) = 56.00
PEAK FLOW RATE(CFS) = 104.77

~ TC(MIN) = 16.28

o
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T FLOW PROCESS FROM NODE 443.00 TO NODE 439.10 IS CODE = 8

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

——— —_— e e e S e e . e, . . . e e i e e . . . . e . St

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.661

«~ SOIL CLASSIFICATION IS "an

RESIDENTIAL-> 3-~4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
-~ SUBAREA AREA (ACRES) = 11.00 SUBAREA RUNOFF (CFS) = 20.58

EFFECTIVE AREA (ACRES) = 67.00
“ AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 67.00
™ PEAK FLOW RATE(CFS) = 125.36

TS (MIN) = 16.28
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« FLOW PROCESS FROM NODE 439.10 TO NODE 434.10 IS CODE = 3

w >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 39.0 INCH PIPE IS 29.9 INCHES

~ PIPEFLOW VELOCITY(FEET/SEC.) = 18.4
UPSTREAM NODE ELEVATION = 1675.00
“ DOWNSTREAM NODE ELEVATION = 1650.00
FLOWLENGTH (FEET) = 900.00 MANNINGS N = .013
™ ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
« PIPEFLOW THRU SUBAREA(CFS) = 125.36
TRAVEL TIME (MIN.) = .82 TC(MIN.) = 17.10

kkhkkkhdhhhhhhhhhdhhhhhhhdhdddhdhhdthhdhdhdhhhhhhbrhbhdddbhbhdrdddddbdbdbhbbrhhhdddik

FLOW PROCESS FROM NODE 434.10 TO NODE 434.10 IS CODE = 1
TR = o e e e e o o e e e 2 e S o 2 o o e o e e o
- >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
™ TIME OF CONCENTRATION(MINUTES) = 17.10
«» RAINFALL INTENSITY (INCH./HOUR) = 2.58

EFFECTIVE STREAM AREA(ACRES) = 67.00
- YTAL. STREAM AREA (ACRES) = 67.00

-AK FLOW RATE (CFS) AT CONFLUENCE = 125.36

-
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« FLOW PROCESS FROM NODE 438.00 TO NODE 438.10 IS CODE = 2

- : = K*¥[(LENGTH** 3.00)/(ELEVATION CHANGE)]#** .20
» INITIAL SUBAREA FLOW-LENGTH = 1000.00

UPSTREAM ELEVATION = 1758.00
= DOWNSTREAM ELEVATION = 1720.00

ELEVATION DIFFERENCE = 38.00
« TC = .412%[( 1000.00%* 3,00) /( 38.00)]** .20 = 12.559

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.110

=~ SOIL CLASSIFICATION IS U"AW

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
% SUBAREA RUNOFF (CFS) = 22.75

TOTAL AREA(ACRES) = 10.00 PEAK FLOW RATE(CFS) = 22.75

T T T L I I .
FLOW PROCESS FROM NODE 438.10 TO NODE 437.10 IS CODE = 3

DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.5 INCHES

« PIPEFLOW VELOCITY(FEET/SEC.) = 7.4
UPSTREAM NODE ELEVATION = 1720.00

=~ DOWNSTREAM NODE ELEVATION = 1717.00
FLOWLENGTH (FEET) = 400.00 MANNINGS N = ,013

“« ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 22.75

-~ TRAVEL TIME (MIN.) = .90 TC(MIN.) = 13.46

A R e T R R kL L L L L L L L
FLOW PROCESS FROM NODE 437.00 TO NODE 437.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.983

s SOIL CLASSIFICATION IS uan

RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
-~ SUBAREA AREA (ACRES) = 10.00 SUBAREA RUNOFF (CFS) = 21.61

EFFECTIVE AREA (ACRES) = 20.00
“* AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 20.00
™ PEAK FLOW RATE (CFS) = 43.22
« TC(MIN) = 13.46

”***************************************************************************
a« FLOW PROCESS FROM NODE 437.10 TO NODE 436.10 IS CODE = 3

= >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.9 INCHES

*™ PIPEFLOW VELOCITY(FEET/SEC.) = 15.4

o UPSTREAM NODE ELEVATION = 1717.00
DOWNSTREAM NODE ELEVATION = 1690.00

- OWLENGTH (FEET) = 800.00 MANNINGS N = ,013
. sTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1

« PIPEFLOW THRU SUBAREA(CFS) = 43.22

TRAVEL TIME (MIN.) = .86 TC(MIN.) = 14.32
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FLOW PROCESS FROM NODE 436.00 TO NODE 436.10 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.874
SOIL CLASSIFICATION IS "Avw
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 20.00 SUBAREA RUNOFF (CFS) = 41.25
EFFECTIVE AREA(ACRES) = 40.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 40.00
PEAK FLOW RATE(CFS) = 82.51
TC(MIN) = 14.32

R R A L L L R S )
FLOW PROCESS FROM NODE 436.10 TO NODE 435.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ot et et e e . e T s S S e T . vt it o e 4t S e, o o o o

DEPTH OF FLOW IN 39.0 INCH PIPE IS 27.3 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 13.3

UPSTREAM NODE ELEVATION = 1690.00

DOWNSTREAM NODE ELEVATION = 1675.00

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 82.51

TRAVEL TIME (MIN.) = 1.25 TC(MIN.) = 15.58

A R R L R L L R R R A R R R RO AR A )
.OW PROCESS FROM NODE 435.00 TO NODE 435.10 IS CODE = 8

rt ==== = = = = =
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.733

- SOIL CLASSIFICATION IS "a"

RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
«» SUBAREA AREA (ACRES) = 27.00 SUBAREA RUNOFF (CFS) = 52.27

EFFECTIVE AREA(ACRES) = 67.00
=~ AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 67.00
™ PEAK FLOW RATE(CFS) = 129.70
- TC(MIN) = 15.58
ﬂ***************************************************************************
= FLOW PROCESS FROM NODE 435.10 TO NODE 434.10 IS CODE = 3
« >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

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

DEPTH OF FLOW IN 42.0 INCH PIPE IS 32.8 INCHES
“ PIPEFLOW VELOCITY (FEET/SEC.) = 16.1

UPSTREAM NODE ELEVATION = 1675.00
™ DOWNSTREAM NODE ELEVATION = 1650.00
« FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1l
- "PEFLOW THRU SUBAREA(CFS) = 129.70

(AVEL TIME (MIN.) = 1.35 TC(MIN.) = 16.92

-
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« FLOW PROCESS FROM NODE 434.00 TO NODE 434.10 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.600
7IL CLASSIFICATION IS "an

- ~SIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA (ACRES) = 34.00 SUBAREA RUNOFF(CFS) = 61.76

EFFECTIVE AREA(ACRES) = 101.00

AVERAGED Fm(INCH/HR) = .582
™ TOTAL AREA(ACRES) = 101.Q0
» PEAK FLOW RATE(CFS) = 183.45

TC(MIN) = 16.92

e A A A I e R I I I I I I I
FLOW PROCESS FROM NODE 434.10 TO NODE 434.10 Is CODE = 1

™ CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 16.92

RAINFALL INTENSITY (INCH./HOUR) = 2.60

EFFECTIVE STREAM AREA (ACRES) = 101.00

TOTAL STREAM AREA(ACRES) = 101.00

« PEAK FLOW RATE (CFS) AT CONFLUENCE = 183.45

= CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
#« NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)
- 1 125.36 17.10 2.584 .58 67.00
2 183.45 16.92 2.600 .58 101.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.
« SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

- NUMBER Q (CFS) AREA (ACRES)
-~ 1 307.33 168.00
2 308.51 167.30
-~ COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 308.51 TIME (MINUTES) = 16.923
™ EFFECTIVE AREA(ACRES) = 167.30
TOTAL AREA(ACRES) = l68.00

-~

't***************************************************************************
FLOW PROCESS FROM NODE 434.10 TO NODE 433.10 IS CODE = 3

-
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DEPTH OF FLOW IN 57.0 INCH PIPE IS 44.6 INCHES
“ PIPEFLOW VELOCITY(FEET/SEC.) = 20.7
UPSTREAM NODE ELEVATION = 1650.00
™ DOWNSTREAM NODE ELEVATION = 1622.00
- FLOWLENGTH(FEET) = 1320.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
"PEFLOW THRU SUBAREA(CFS) = 308.51
=  (AVEL TIME (MIN.) = 1.06 TC(MIN.) = 17.98

<
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«+ FLOW PROCESS FROM NODE 433.10 TO NODE 433.10 IS CODE = 1

® CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
“ME OF CONCENTRATION (MINUTES) = 17.98

- +INFALL INTENSITY (INCH./HOUR) = 2.51

EFFECTIVE STREAM AREA(ACRES) = 167.30

TOTAL STREAM AREA(ACRES) = 168.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 308.51

E ]

u****************************************************************************
~ FLOW PROCESS FROM NODE 430.00 TO NODE 430.11 IS CODE = 2

————-——_———-—————-———————_——_——_._—__——_——————__—-—.._——__———_———_—___—________

~ DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

" TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
™ UPSTREAM ELEVATION = 1717.00
o« DOWNSTREAM ELEVATION = 1690.00

ELEVATION DIFFERENCE = 27.00
- TC = .412*%[( 1000.00%%* 3,00)/( 27.00)]1** ,20 = 13.447

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.985

#» SOIL CLASSIFICATION IS "Awn

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .,5820
~ SUBAREA RUNOFF (CFS) = 10.81

TOTAL AREA (ACRES) = 5.00 PEAK FLOW RATE (CFS) = 10.81

B e R L T A N A AP
"IOW PROCESS FROM NODE 430.11 TO NODE 430.12 Is CODE = 3
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DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.5 INCHES

-~ PIPEFLOW VELOCITY(FEET/SEC.) = 10.1
UPSTREAM NODE ELEVATION = 1690.00

w DOWNSTREAM NODE ELEVATION = 1663.,00
FLOWLENGTH(FEET) = 1000.00 MANNINGS N = ,013

~ ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 10.81

™ TRAVEL TIME (MIN.) = 1.65 TC(MIN.) = 15.10

R ]

‘:***************************************************************************

FLOW PROCESS FROM NODE  430.10 TO NODE 430.12 IS CODE = 8
" >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
Al === oot ua s freeef s e b
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.785
= SOIL CLASSIFICATION IS "AM
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
% SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF (CFS) = 9.91
EFFECTIVE AREA(ACRES) =  10.00
= AVERAGED Fm(INCH/HR) =  .582
« TOTAL AREA(ACRES) =  10.00
PEAK FLOW RATE(CFS) =  19.82
- (MIN) = 15.10
L
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« FLOW PROCESS FROM NODE 430.12 TO NODE 431.10 IS CODE = 3

4



>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
= >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

* DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.8 INCHES

TPEFLOW VELOCITY(FEET/SEC.) = 7.9
- JSTREAM NODE ELEVATION = 1663.00
« DOWNSTREAM NODE ELEVATION = 1660.00
FLOWLENGTH (FEET) = 300.00 MANNINGS N = .013
= ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 19.82
«» TRAVEL TIME(MIN.) = .63 TC(MIN.) = 15.73

R R T L g R R R N L Lk
« FLOW PROCESS FROM NODE 431.00 TO NODE 431.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.717

SOIL CLASSIFICATION IS "Av
T RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
« SUBAREA AREA (ACRES) = 10.00 SUBAREA RUNOFF (CFS) = 19.22

EFFECTIVE AREA(ACRES) = 20.00
. AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 20.00
« PEAK FLOW RATE(CFS) = 38.44

TC(MIN) = 15.73 °

e
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FLOW PROCESS FROM NODE 431.10 TO NODE 432.10 IS CODE = 3

DEPTH OF FLOW IN 30.0 INCH PIPE IS 19.8 INCHES

« PIPEFLOW VELOCITY(FEET/SEC.) = 11.2
UPSTREAM NODE ELEVATION = 1660.00

- DOWNSTREAM NODE ELEVATION = 1643.00
FLOWLENGTH(FEET) = 1100.00 MANNINGS N = .013

- ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 38.44

~ TRAVEL TIME (MIN.) = l1.64 TC(MIN.) = 17.37

e
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FLOW PROCESS FROM NODE 432.00 TO NODE 432.10 IS CODE = 8
-

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.560

# SOIL CLASSIFICATION IS "an

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
-« SUBAREA AREA (ACRES) = 16.00 SUBAREA RUNOFF (CFS) = 28.49

EFFECTIVE AREA(ACRES) = 36.00
* AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 36.00
™ PEAK FLOW RATE(CFS) = 64.10
« TC(MIN) = 17.37

R I I I I T
= FLOW PROCESS FROM NODE 432.10 TO NODE 433.10 IS CODE = 3

= >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<



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

« DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 13.1
« UPSTREAM NODE ELEVATION = 1643.00
JWNSTREAM NODE ELEVATION = 1622.00
- JOWLENGTH(FEET) = 1200.00 MANNINGS N = ,013
ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
® PIPEFLOW THRU SUBAREA(CFS) = 64.10
TRAVEL TIME (MIN.) = 1.53 TC(MIN.) = 18.90

Y

*****************************************************************************
FLOW PROCESS FROM NODE 433.00 TO NODE 433.10 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.434
SOIL CLASSIFICATION IS "awn
< RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 56.00 SUBAREA RUNOFF (CFS) = 93.32
-~ EFFECTIVE AREA(ACRES) = 92.00
AVERAGED Fm(INCH/HR) = .582
* TOTAL AREA(ACRES) = 92.00
PEAK FLOW RATE(CFS) = 153.31
* TC(MIN) = 18.90
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FLOW PROCESS FROM NODE 433.10 TO NODE 433.10 IS CODE = 1

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

~ >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

d 'NFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 18.90

= RAINFALL INTENSITY (INCH./HOUR) = 2.43

EFFECTIVE STREAM AREA (ACRES) = 92.00

TOTAL STREAM AREA(ACRES) = 92.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 153.31

.« CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
-« NUMBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
- 1 308.51 17.98 2.507 .58 167.30
2 153.31 18.90 2.434 .58 92.00

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

SUMMARY RESULTS:
™ STREAM CONFLUENCE EFFECTIVE

« NUMBER Q(CFSs) AREA (ACRES)
- 1 460.20 254.86
2 450.07 259.30

« COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 460.20 TIME (MINUTES) = 17.985
= EFFECTIVE AREA(ACRES) = 254.86

TOTAL AREA(ACRES) = 260.00
i
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» YLOW PROCESS FROM NODE 433.10 TO NODE 428.10 IS CODE = 3

- >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<



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

- = = = ===

DEPTH OF FLOW IN 69.0 INCH PIPE IS 51.5 INCHES

= PIPEFLOW VELOCITY(FEET/SEC.) = 22.1
UPSTREAM NODE ELEVATION = 1622.00
“ DOWNSTREAM NODE ELEVATION = 1597.00
FLOWLENGTH(FEET) = 1320.00 MANNINGS N = .,013
™ ESTIMATED PIPE DIAMETER(INCH) = 69.00 NUMBER OF PIPES = 1
=« PIPEFLOW THRU SUBAREA (CFS) = 460.20
TRAVEL TIME (MIN.) = .99 TC(MIN.) = 18.98

4
-
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FLOW PROCESS FROM NODE 428.10 TO NODE 428.10 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
“ >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
™ CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 18.98
RAINFALL INTENSITY (INCH./HOUR) = 2.43
EFFECTIVE STREAM AREA(ACRES) = 254.86
TOTAL STREAM AREA (ACRES) = 260.00
« PEAK FLOW RATE(CFS) AT CONFLUENCE = 460.20

- CONFLUENCE INFORMATION:
“TREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
-, ‘MBER RATE (CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

- 1 460.20 18.98 2.427 .58 254.86

“ RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

" SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q (CFSs) AREA (ACRES)
1 460.20 254.86
«» COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 460.20 TIME (MINUTES) = 18.979
- EFFECTIVE AREA (ACRES) = 254.86
TOTAL AREA (ACRES) = 260.00

END OF STUDY SUMMARY:
" TOTAL AREA (ACRES) = 260.00
EFFECTIVE AREA(ACRES) = 254.86
PEAK FLOW RATE (CFS) = 460.20

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

<

(Refeyence: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
Copyright 1983,86,87 Advanced Engineering Software (aes)

Ver. 4.1C Release Date: 5/11/87 Serial # 100908
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Especially prepared for:

- T i R
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7% N. FONTANA MASTER S.D. PLAN: LINE C WITH LATERALS
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;¢ B. EVERSON - J.N. 3547 - LINEC.25 (INPUT), LINEC.OUT (OUTPUT)
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FILE NAME: LINEC.25 T s
TIME/DATE OF STUDY: 11:31 10/14/1993

CALC’S REVISED 10/14/93
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USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
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—=*TIME-OF-CONCENTRATION MODEL*--

- - =

USER SPECIFIED STORM EVENT(YEAR) =  25.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL¥*

10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.050
100-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.550
COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 25.00 1-HOUR INTENSITY (INCH/HOUR) = 1.2246
SLOPE OF INTENSITY DURATION CURVE = .6000

FLOW PROCESS FROM NODE 300.00 TO NODE 300.11 IS CODE = 2

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

.95

E]

gﬁ***************************************************************************

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]** .20
INITIAL SUBAREA FLOW-LENGTH = 1000.00

UPSTREAM ELEVATION = 1665.00

DOWNSTREAM ELEVATION = 1630.00

ELEVATION DIFFERENCE = 35.00

TC = .412*%[( 1000.00%* 3.00)/( 35.00) J** .20 =
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.099

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR)

SUBAREA RUNOFF (CFS) = 11.33
TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE (CFS)

12.767

11.33

FLOW PROCESS FROM NODE 300.11 TO NODE 300.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

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

.5820

<
A
{

+STIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.0 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 11.2

UPSTREAM NODE ELEVATION = 1630.00

DOWNSTREAM NODE ELEVATION = 1595.40



R

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

= ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
~ PIPEFLOW THRU SUBAREA(CFS) = 11.33
© T™RAVEL TIME(MIN.) = 1.48 TC(MIN.) = 14.25
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FLOW PROCESS FROM NODE 300.10 TO NODE 300.12 IS CODE = 8
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
- i
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.901
= SOIL CLASSIFICATION IS "A"
RESIDENTIAL~-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
% SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) =  10.44
EFFECTIVE AREA(ACRES) = 10.00 N
~ AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  10.00
= PEAK FLOW RATE(CFS) = 20.87
TC(MIN) = .14.25

ey
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FLOW PROCESS FROM NODE 300.12 TO NODE 301.10 IS CODE = 3

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
~ DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.9 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 33.3
~ UPSTREAM NODE ELEVATION = 1665.50
JWNSTREAM NODE ELEVATION = 1595.00

- LOWLENGTH(FEET) = 167.00 MANNINGS N = .013 :
_ ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 20.87
_ TRAVEL TIME(MIN.) = .08 TC(MIN.) = 14.33
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FLOW PROCESS FROM NODE 301.00 TO NODE 301.11 IS CODE = 8

~ 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.891
SOIL CLASSIFICATION IS "A"
~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  20.78
EFFECTIVE AREA(ACRES) = 20.00
. AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  20.00
=« PEAK FLOW RATE(CFS) = 41.56
TC(MIN) = 14.33
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FLOW PROCESS FROM NODE 301.11 TO NODE 302.10 IS CODE = 3

- >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

JEPTH OF FLOW IN 45.0 INCH PIPE IS 33.6 INCHES
« PIPEFLOW VELOCITY (FEET/SEC.) = 4.7

UPSTREAM NODE ELEVATION = 1595.00
-~ DOWNSTREAM NODE ELEVATION = 1594.50

FLOWLENGTH (FEET) = 330.00 MANNINGS N = .013
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ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA(CFS) = 41.56

TRAVEL TIME(MIN.) = 1.17 TC(MIN.) = 15.50
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FLOW PROCESS FROM NODE 302.00 TO NODE 302.10 IS CODE = 8

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

= 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.758
SOIL CLASSIFICATION IS "A"
-~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 39.17
« EFFECTIVE AREA(ACRES) = 40.00
AVERAGED Fm(INCH/HR) =  .582 .
-~ TOTAL AREA(ACRES) = 40.00
PEAK FLOW RATE(CFS) =  78.34

=~ TPC(MIN) = 15.50
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FLOW PROCESS FROM NODE 302.10 TO NODE 303.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
s >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

- DEPTH OF FIOW IN 51.0 INCH PIPE IS 40.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 6.5
« UPSTREAM NODE ELEVATION = 1594.50
DOWNSTREAM NODE ELEVATION = 1593.00
~ FLOWLENGTH(FEET) = 630.00 MANNINGS N = .013
STIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
~IPEFLOW THRU SUBAREA (CFS) = 78.34
TRAVEL TIME(MIN.) = 1.63 TC(MIN.) = 17.13
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FLOW PROCESS FROM NODE 303.00 TO NODE 303.10 IS CODE = 8

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

- 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.598
SOIL CLASSIFICATION IS "A"
~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 72.57
= EFFECTIVE AREA(ACRES) = 80.00
w AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 80.00
PEAK FLOW RATE(CFS) = 145.14
= TC(MIN) = 17.13
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FLOW PROCESS FROM NODE 303.10 TO NODE 303.10 IS CODE = 1

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

* TIME OF CONCENTRATION(MINUTES) = 17.13
““AINFALL INTENSITY (INCH./HOUR) = 2.60
4FFECTIVE STREAM AREA(ACRES) = 80.00
' TOTAL STREAM AREA(ACRES) =  80.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 145.14
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= FLOW PROCESS FROM NODE 304.00 TO NODE 304.10 IS CODE = 2

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20
INITIAL SUBAREA FLOW-LENGTH = 1000.00

UPSTREAM ELEVATION = 1668.00
« DOWNSTREAM ELEVATION = 1657.00

ELEVATION DIFFERENCE = 11.00
- TC = .412*%[( 1000.00%** 3.00)/( 11.00) J** .20 = 16.092

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.697

« SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA 10SS RATE, Fm(INCH/HR) = .5820
= SUBAREA RUNOFF (CFS) = 19.04

TOTAL AREA(ACRES) = 10.00 PEAK FLOW RATE(CFS) = 19.04
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FLOW PROCESS FROM NODE .°304.10 TO NODE °305.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.6 INCHES

~ PIPEFLOW VELOCITY(FEET/SEC.) = 12.6
UPSTREAM NODE ELEVATION = 1657.00
= DOWNSTREAM NODE ELEVATION = 1647.00
FLOWLENGTH(FEET) = 300.00 MANNINGS N = .013
~ ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
IPEFLOW THRU SUBAREA(CFS) = 19.04
+RAVEL TIME(MIN.) = .40 TC(MIN.) = 16.49
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FLOW PROCESS FROM NODE 305.00 TO NODE 305.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.658

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 18.68

EFFECTIVE AREA(ACRES) = 20.00
= AVERAGED Fm(INCH/HR) =  .582
. TOTAL AREA(ACRES) =  20.00

PEAK FLOW RATE(CFS) = 37.37

TC(MIN) = 16.49
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= FLOW PROCESS FROM NODE 305.10 TO NODE 306.10 IS CODE = 3

% >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.1 INCHES
* PIPEFLOW VELOCITY (FEET/SEC.) = 13.2
"PSTREAM NODE ELEVATION = 1647.00
JOWNSTREAM NODE ELEVATION = 1631.00

» FLOWLENGTH(FEET) = 650.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
- PIPEFLOW THRU SUBAREA(CFS) = 37.37

TRAVEL TIME(MIN.) = .82 TC(MIN.) = 17.31
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TLOW PROCESS FROM NODE 306.00 TO NODE 306.10 IS CODE = 8

e

e

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.582
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 35.99
EFFECTIVE AREA(ACRES) = 40.00
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) =  40.00
PEAK FLOW RATE(CFS) = 71.98
TC(MIN) = 17.31 .
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FLOW PROCESS FROM NODE 306.10 TO NODE 303.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<< .
>>>3>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ez

DEPTH OF FLOW IN -33.0 INCH PIPE IS 23.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 15.8

UPSTREAM NODE ELEVATION = 1631.00

DOWNSTREAM NODE ELEVATION = 1593.00

FLOWLENGTH (FEET) = 1450.00 MANNINGS N = .013 "~

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 71.98

TRAVEL TIME(MIN.) = 1.53 TC(MIN.) = 18.84
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FLOW PROCESS FROM NODE 307.00 TO NODE 303.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.454
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 42.00 SUBAREA RUNOFF(CFS) = 70.75 :
EFFECTIVE AREA(ACRES) = 82.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 82.00
PEAK FLOW RATE(CFS) = 138.14
TC(MIN) = 18.84
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FLOW PROCESS FROM NODE 306.10 TO NODE 303.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 18.84

RAINFALL INTENSITY (INCH./HOUR) = 2.45

EFFECTIVE STREAM AREA(ACRES) = 82.00

™OTAL STREAM AREA(ACRES) = 82.00

-EAK FLOW RATE(CFS) AT CONFLUENCE = 138.14

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)



- 1 145.14 17.13 2.598 .58 80.00
2 138.14 18.84 2.454 .58 82.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

- NUMBER Q(CFS) AREA (ACRES)
™ 1 280.41 154.56
2 272.90 162.00
= COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 280.41 TIME (MINUTES) = 17.130
#» EFFECTIVE AREA(ACRES) = 154.56
TOTAL AREA(ACRES) = 162.00 s
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FLOW PROCESS FROM NODE 303.10 TO NODE 308.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>3>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FILOW IN '57.0 INCH PIPE IS 42.1 INCHES

.. PIPEFLOW VELOCITY (FEET/SEC.) = 20.0
UPSTREAM NODE ELEVATION = 1593.00

.. DOWNSTREAM NODE ELEVATION = 1587.00
FLOWLENGTH(FEET) = 300.00 MANNINGS N = .013

«~ ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 280.41

~ TRAVEL TIME(MIN.) = .25 TC(MIN.) = 17.38
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~ FLOW PROCESS FROM NODE 308.00 TO NODE 308.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.575
SOIL CLASSIFICATION IS "“A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 17.94
EFFECTIVE AREA(ACRES) = 164.56
-~  AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 172.00
= PEAK FLOW RATE(CFS) = 295.22
TC(MIN) = 17.38

Thkkkkkhkkhkhkhhhkkkhkhkhkkkhhkkhkhhhrkhhhhhhhkhkhhhhhhkkkhhkhhkhhhhkhhkrhkhkhrhhkhk
« FLOW PROCESS FRCM NODE 308.10 TO NODE 309.10 IS CODE = 3

>>>>>COMPUTE PIPEFIOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 57.0 INCH PIPE IS 41.2 INCHES
= PIPEFLOW VELOCITY(FEET/SEC.) = 21.5

UPSTREAM NODE ELEVATION = 1587.00
* DOWNSTREAM NODE ELEVATION = 1580.00

“LOWLENGTH(FEET) = 300.00 MANNINGS N = ,013
sSTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
» PIPEFLOW THRU SUBAREA(CFS) = 295.22

TRAVEL TIME (MIN.) = .23 TC(MIN.) = 17.61
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FLOW PROCESS FROM NODE 309.00 TO NODE 309.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.555
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 17.76
EFFECTIVE AREA(ACRES) = 174.56
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 182.00
PEAK FLOW RATE(CFS) = 309.95
TC(MIN) = 17.61

~

»4&***************************************************************************

FLOW PROCESS FROM NODE - 309.10 TO NODE 310.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

“oaep

DEPTH OF FLOW IN 57.0 INCH PIPE IS 41.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 22.3

UPSTREAM NODE ELEVATION = 1580.00

DOWNSTREAM NODE ELEVATION = 1565.00

FLOWLENGTH (FEET) = 600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = '309.95

TRAVEL TIME(MIN.) = .45 TC(MIN.) = 18.06
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- LOW PROCESS FROM NODE 310.00 TO NODE 310.10 IS CODE = 8

5

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.517
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  34.82
EFFECTIVE AREA(ACRES) = 194.56
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 202.00
PEAK FLOW RATE(CFS) = 338.77
TC(MIN) = 18.06
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FLOW PROCESS FROM NODE 310.10 TO NODE 311.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

e

DEPTH OF FILOW IN &57.0 INCH PIPE IS 46.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 22.1

UPSTREAM NODE ELEVATION = 1565.00

DOWNSTREAM NODE ELEVATION = 1530.10

FLOWLENGTH (FEET) = 1450.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1

““TPEFLOW THRU SUBAREA (CFS) = 338.77

_RAVEL TIME(MIN.) = 1.09 TC(MIN.) = 19.15
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FLOW PROCESS FROM NODE 311.00 TO NODE 311.10 IS CODE = 8 /7
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= >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
= 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.429
 ,OIL CLASSIFICATION IS "A"
~  RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
4 SUBAREA AREA (ACRES) = 44.00 SUBAREA RUNOFF (CFS) = 73.16
EFFECTIVE AREA(ACRES) = 238.56
= AVERAGED Fm(INCH/HR) = .582 ‘2 y
TOTAL AREA(ACRES) = 246.00 [ & fﬁi\é
-« PEAK FLOW RATE(CFS) = 396.65
. TC(MIN) = 19.15 ) .
e . L \/, //\-_’-.‘”‘—_‘?”A“ . \,N,,_,.,m«.m-v“""w - N m"_’m‘(’/
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FLOW PROCESS FROM NODE 311.10 TO NODE ~ 312.10 IS CODE = 5
. >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<'
T >>>>>TRAVELTIME THRU SUBAREA<<<<<L
™ UPSTREAM NODE ELEVATION = 1530.10
« DOWNSTREAM NODE ELEVATION = 1528.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1250.00
.- CHANNEL BASE (FEET) = 8.00 "zZ" FACTOR = 1.500
MANNINGS FACTOR =" .015 MAXIMUM DEPTH (FEET) = 5.50
-+ CHANNEL FLOW THRU SUBAREA(CFS) = 396.65
FLOW VELOCITY (FEET/SEC) = 7.34 FLOW DEPTH(FEET) = 3.90
- TRAVEL TIME(MIN.) = 2.84 TC(MIN.) = 21.99
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™ FLOW PROCESS FROM NODE 312.00 TO NODE 312.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.236
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 76.00 SUBAREA RUNOFF(CFS) = 113.15
EFFECTIVE AREA(ACRES) = 314.56
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 322.00
-~ PEAK FLOW RATE(CFS) = 468.33
TC(MIN) = 21.99

Thkkhkkhkhhkhhkhkhkhkkhhkkhhkhhhhkdhhkhhhhhhdkhhhkhhkhhhhhhhkhhhhhkkhkhkhhhhhkhhkhhkkhkhhhhhkks
FLOW PROCESS FROM NODE 312.10 TO NODE 313.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

E

UPSTREAM NODE ELEVATION =  1529.00
= DOWNSTREAM NODE ELEVATION = 1525.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1400.00
“ CHANNEL BASE(FEET) = 8.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 5.50
= CHANNEL FLOW THRU SUBAREA(CFS) = 468.33
. FLOW VELOCITY (FEET/SEC) = 9.32  FLOW DEPTH(FEET) = 3.71
TRAVEL TIME(MIN.) = 2.50 TC(MIN.) = 24.49

gkkkkkkhkhhkhkhhhkhhhkhkhhkhhhhhhhhhhhhhhkhhhhhkhhhhhkhhhhhhhhhhkhhhhkkhhhhkhhhhhkkhhkk
FLOW PROCESS FROM NODE 313.00 TO NODE 313.10 IS CODE = 8

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



e

o

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.096
SOIL CLASSIFICATION IS "A"

~GSIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
JBAREA AREA (ACRES) = 85.00 SUBAREA RUNOFF(CFS) = 115.83

EFFECTIVE AREA(ACRES) = 399.56

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 407.00

PEAK FLOW RATE(CFS) = 544.50

TC(MIN) = 24.49
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FLOW PROCESS FROM NODE 313.10 TO NODE 314.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<KX
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1526.00

DOWNSTREAM- NODE ELEVATION = 1518.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1270.00

CHANNEL BASE(FEET) = 8.00 "Z" FACTOR = 1.500

MANNINGS FACTOR = _ .015 -~ MAXIMUM DEPTH(FEET) = 5.50
CHANNEL FLOW THRU SUBAREA(CFS) = 544.50

FLOW VELOCITY(FEET/SEC) = 12.99 FLOW DEPTH(FEET) = 3.25
TRAVEL TIME(MIN.) = 1.63 TC(MIN.) = 26.12

k************;*;***;********************************************************
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FLOW PROCESS FROM NODE 314.00 TO NODE 314.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.017 -
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 76.00 SUBAREA RUNOFF(CFS) = 98.13
EFFECTIVE AREA(ACRES) = 475.56
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 483.00
PEAK FLOW RATE(CFS) = 614.05
TC(MIN) = 26.12
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FLOW PROCESS FROM NODE 314.10 TO NODE 315.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1518.00
DOWNSTREAM NODE ELEVATION = 1511.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1420.00

CHANNEL BASE (FEET) = 8.00 "Z" FACTOR = 1.500

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 5.50
CHANNEL FLOW THRU SUBAREA (CFS) = 614.05

FLOW VELOCITY (FEET/SEC) = 12.32 FLOW DEPTH(FEET) = 3.68
TRAVEL TIME(MIN.) = 1.92 TC(MIN.) = 28.05

T T L T L it I
£LOW PROCESS FROM NODE 315.00 TO NODE 315.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.933



SOfL CLASSIFICATION IS "“A"

= RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 85.00 SUBAREA RUNOFF(CFS) = 103.32
=”FFECTIVE AREA(ACRES) = 560.56
_VERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 568.00
PEAK FLOW RATE(CFS) = 681.40
™ TC(MIN) = 28.05

-
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FLOW PROCESS FROM NODE 315.10 TO NODE 315.10 IS CODE = 1l
- >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
R
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
- TIME OF CONCENTRATION (MINUTES) = 28.05
RAINFALL INTENSITY (INCH./HOUR) = 1.93
“ EFFECTIVE STREAM AREA(ACRES) = 560.56
TOTAL STREAM AREA(ACRES) = 568.00

™ PEAK FLOW RATE(CFS) AT CONFLUENCE = 681.40
Je ek ok ket ek ok ke
FLOW PROCESS FROM "NODE 316.00 TO NODE 316.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]*#* .20
INITIAL SUBAREA FLOW-LENGTH = 1000.00
'PSTREAM ELEVATION = 1664.50

JOWNSTREAM ELEVATION = 1611.50
ELEVATION DIFFERENCE = 53.00
TC = .412%[( 1000.00%* 3.00)/( 53.00) ]** .20 = 11.750
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.257
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA RUNOFF(CFS) = 12.04
TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 12.04
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-- FLOW PROCESS FROM NODE 316.11 TO NODE 316.12 IS CODE = 3

=  >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.8 INCHES

™ PIPEFLOW VELOCITY(FEET/SEC.) = 8.3
w UPSTREAM NODE ELEVATION = 1611.50
DOWNSTREAM NODE ELEVATION = 1595.80
« FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
« PIPEFLOW THRU SUBAREA(CFS) = 12.04
TRAVEL TIME(MIN.) = 2.02 TC(MIN.) = 13.77

-
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“LOW PROCESS FROM NODE 316.10 TO NODE 316.12 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.962
SOIL CLASSIFICATION IS "A"
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RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = ,5820

=~ SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 10.71
EFFECTIVE AREA(ACRES) = 10.00
“VERAGED Fm(INCH/HR) = .582
JTAL AREA(ACRES) = 10.00
PEAK FLOW RATE(CFS) = 21.42
TC(MIN) = 13.77

it
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«~ FLOW PROCESS FROM NODE 316.12 TO NODE 317.10 IS CODE = 3

o >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.5-INCHES

~ PIPEFLOW VELOCITY (FEET/SEC.) = 4.2
UPSTREAM NODE ELEVATION = 1595.80

-~ DOWNSTREAM NODE ELEVATION = 1595.50
FLOWLENGTH (FEET) = 167.00 MANNINGS N = .013 .

-~ ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 21.42 .

" TRAVEL TIME(MIN.) = .66 TC(MIN.) = 14.43 -
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FLOW PROCESS FROM NODE 317.00 TO NODE 317.10 IS CODE = 8
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25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.879
~ SOIL CLASSIFICATION IS "A"
1SIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
~UBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 20.67 .
EFFECTIVE AREA(ACRES) = 20.00
= AVERAGED Fm(INCH/HR) = .582
_ TOTAL AREA(ACRES) =  20.00
PEAK FLOW RATE(CFS) = 41.35
_ TC(MIN) = 14.43
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-~ FLOW PROCESS FROM NODE 317.10 TO NODE 318.10 IS CODE = 3

s >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FIOW IN 45.0 INCH PIPE IS 33.4 INCHES

“ PIPEFLOW VELOCITY (FEET/SEC.) = 4.7
UPSTREAM NODE ELEVATION = 1595.50
™ DOWNSTREAM NODE ELEVATION = 1595.00
w FLOWLENGTH(FEET) = 330.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
« PIPEFLOW THRU SUBAREA(CFS) = 41.35
TRAVEL TIME(MIN.) = 1.17 TC(MIN.) = 15.60

£
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FLOW PROCESS FROM NODE 318.00 TO NODE 318.10 IS CODE = 8

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

- 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.748
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 38.98



EFFECTIVE AREA(ACRES) = 40.00

= AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 40.00
"EAK FLOW RATE(CFS) = 77.96

2(MIN) = 15.60
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FLOW PROCESS FROM NODE 318.10 TO NODE 319.10 IS CODE = 3

DEPTH OF FLOW IN 57.0 INCH PIPE IS 42.7 INCHES

w« PIPEFLOW VELOCITY (FEET/SEC.) = 5.5
UPSTREAM NODE ELEVATION = 1595.00 N

= DOWNSTREAM NODE ELEVATION = 1594.00
FLOWLENGTH (FEET) = 670.00 MANNINGS N =" .013

“ ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 77.96 .

™ TRAVEL TIME (MIN.) = 2.04 TC(MIN.) = 17.64
- » ) S ’
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FLOW PROCESS FROM NODE 319.00 TO NODE 319.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.552
@ SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 70.92
FFECTIVE AREA(ACRES) = 80.00
*  &4VERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 80.00
~ PEAK FLOW RATE(CFS) = 141.85
_ TC(MIN) = 17.64
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« FLOW PROCESS FROM NODE 319.10 TO NODE 320.10 IS CODE = 4

ww  >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 57.0 INCH PIPE IS 36.5 INCHES

= PIPEFLOW VELOCITY(FEET/SEC.) = 11.9
« UPSTREAM NODE ELEVATION = 1594.00
DOWNSTREAM NODE ELEVATION = 1584.00
FLOWLENGTH (FEET) = 1330.00 MANNINGS N = .013
“ GIVEN PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
» PIPEFLOW THRU SUBAREA(CFS) = 141.85
TRAVEL TIME(MIN.) = 1.87 TC(MIN.) = 19.51

"
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FLOW PROCESS FROM NODE 320.00 TO NODE 320.10 IS CODE = . 8
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

L T S
™ 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.402
SOIL CLASSIFICATION IS "A"

« RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 131.07

« EFFECTIVE AREA(ACRES) = 160.00

AVERAGED Fm(INCH/HR) =  .582
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TOTAL AREA(ACRES) = 160.00

- PEAK FLOW RATE(CFS) = 262.15
TC(MIN) = 19.51
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FLOW PROCESS FROM NODE 320.10 TO NODE 321.10 IS CODE = 4

PIPEFLOW VELOCITY (FEET/SEC.) = 12.1
~ UPSTREAM NODE ELEVATION = 1584.00
DOWNSTREAM NODE ELEVATION = 1574.00

« FLOWLENGTH(FEET) = 1430.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
-~ PIPEFLOW THRU SUBAREA(CFS) = 262.15

TRAVEL TIME(MIN.) = 1.97 TC(MIN.) = 21.48

T g e T I LTI
FLOW PROCESS FROM NODE . '321.00 TO NODE -321.10 IS CODE = - 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.268
SOIL CLASSIFICATION IS "A"
. RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 86.00 SUBAREA RUNOFF(CFS) = 130.49
~ EFFECTIVE AREA(ACRES) = 246.00
AVERAGED Fm(INCH/HR) =  .582
~ TOTAL AREA(ACRES) = 246.00
EAK FLOW RATE(CFS) = 373.25
LC(MIN) = 21.48
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" FLOW PROCESS FROM NODE 321.10 TO NODE 315.10 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 63.0 INCH PIPE IS 44.1 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 23.1
~ UPSTREAM NODE ELEVATION = 1574.00

DOWNSTREAM NODE ELEVATION = 1511.00
= FLOWLENGTH(FEET) = 2650.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
“ PIPEFLOW THRU SUBAREA(CFS) = 373.25

_ TRAVEL TIME(MIN.) = 1.92 TC(MIN.) = 23.40
w****************************************************************************
FLOW PROCESS FROM NODE 315.10 TO NODE 315.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
# TIME OF CONCENTRATION (MINUTES) = 23.40
~AINFALL INTENSITY (INCH./HOUR) = 2.15
~FFECTIVE STREAM AREA(ACRES) = 246.00
TOTAL STREAM AREA(ACRES) = 246.00
PEAK FLOW RATE (CFS) AT CONFLUENCE = 373.25

CONFLUENCE INFORMATION:



STREAM PEAK FLOW TIME  INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

)

1l 681.40 28.05 1.933 .58 560.56
2 373.25 23.40 2.155 .58 246.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 1001.97 806.56
2 1035.14 713.66
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1035.14 TIME(MINUTES) = 23.398
EFFECTIVE AREA (ACRES) = 713.66
TOTAL AREA(ACRES) = 814.00

i
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. FLOW PROCESS FROM NODE .°315.10 TO NODE 322.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1511.00
DOWNSTREAM NODE ELEVATION = 1503.00 N
CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00
CHANNEL BASE(FEET) = 8.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.50
CHANNEL FLOW THRU SUBAREA(CFS) = 1035.14
LOW VELOCITY (FEET/SEC) = 15.31 FLOW DEPTH(FEET) = 4.56
TRAVEL TIME(MIN.) = 1.42 TC(MIN.) = 24.81

M****************************************************************************

FLOW PROCESS FROM NODE 322.00 TO NODE 322.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.080
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 80.00 SUBAREA RUNOFF (CFS) = 107.85
EFFECTIVE AREA(ACRES) = 793.66
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 894.00
PEAK FLOW RATE(CFS) = 1070.00
TC(MIN) = 24.81
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FLOW PROCESS FROM NODE 322.10 TO NODE 323.10 IS CODE = 5
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>>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1503.00
_DOWNSTREAM NODE ELEVATION = 1491.00
HANNEL LENGTH THRU SUBAREA(FEET) = 1330.00
CHANNEL BASE (FEET) = 8.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.50
CHANNEL FLOW THRU SUBAREA(CFS) = 1070.00
FLOW VELOCITY (FEET/SEC) = 17.80 FLOW DEPTH(FEET) = 4.20

TRAVEL TIME(MIN.) = 1.25 TC(MIN.) = 26.06
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* ™LOW PROCESS FROM NODE 323.00 TO NODE 323.10 IS CODE = 8

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

w4

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.020

. SOIL CLASSIFICATION IS “A™

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
.« SUBAREA AREA(ACRES) = 84.00 SUBAREA RUNOFF(CFS) = 108.69

EFFECTIVE AREA(ACRES) = 877.66
- AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 978.00
« PEAK FLOW RATE(CFS) = 1135.68

TC(MIN) = 26.06 .
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FLOW PROCESS FROM NODE 323.10 TO NODE 323.10 IS CODE = 1

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 26.06
« RAINFALL INTENSITY (INCH./HOUR) = 2.02
EFFECTIVE STREAM AREA(ACRES) = 877.66
- TOTAL STREAM AREA(ACRES) = 978.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1135.68
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LOW PROCESS FROM NODE 324.00 TO NODE 324.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
« UPSTREAM ELEVATION = 1638.00

DOWNSTREAM ELEVATION = 1605.25
-~ ELEVATION DIFFERENCE = 32.75

TC = .412*{( 1000.00** 3.00)/( 32.75)]1*%*% .20 = 12.938
- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.074

SOIL CLASSIFICATION IS "A"

™ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA I1.OSS RATE, Fm(INCH/HR) = .5820
w SUBAREA RUNOFF (CFS) = 11.22
TOTAL AREA (ACRES) = 5.00 PEAK FLOW RATE(CFS) = 11.22
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FLOW PROCESS FROM NODE 324.11 TO NODE 324.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
« >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

= DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.0 INCHES
PIPEFLOW VELOCITY (FEET/SEC.

- UPSTREAM NODE ELEVATION =
“OWNSTREAM NODE ELEVA I

~LOWLENGTH (FEET) = 300.0 MANNINGS N = .013
« ESTIMATED PIPE DIAME INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 11.22

- TRAVEL TIME(MIN.) = {'2 18 . TC(MIN.) = fTS 12
el “""\m/ o L
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FLOW PROCESS FROM NODE 324.10 TO NODE 324.12 IS CODE = 8
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>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.800
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
"™ SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 9.98
= EFFECTIVE AREA(ACRES) =  10.00
AVERAGED Fm(INCH/HR) =  .582
= TOTAL AREA(ACRES) = 10.00
PEAK FLOW RATE(CFS) = 19.97
« TC(MIN) = 15.12

~
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“ FLOW PROCESS FROM NODE 324.12 TO NODE 325.10 IS CODE = 3

™ >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

am
DEPTH OF FLOW IN -24.0 INCH PIPE IS 18.8 INCHES
™ PIPEFLOW VELOCITY(FEET/SEC.) = 7.6
w UPSTREAM NODE ELEVATION = 1572.50
DOWNSTREAM NODE ELEVATION = 1571.00
- FLOWLENGTH(FEET) = 167.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
-~ PIPEFLOW THRU SUBAREA(CFS) = 19.97
TRAVEL TIME(MIN.) = .37 TC(MIN.) = 15.48
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FLOW PROCESS FROM NODE 325.00 TO NODE 325.10 IS CODE = 8

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

~ 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.760
SOIL CLASSIFICATION IS “A"
.. RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 19.60
— EFFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) =  .582
-~ TOTAL AREA(ACRES) = 20.00
PEAK FLOW RATE(CFS) = 39.21

= TC(MIN) = 15.48
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™ FLOW PROCESS FROM NODE 325.10 TO NODE 326.10 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

« DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.3 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 9.2
= UPSTREAM NODE ELEVATION = 1571.00
DOWNSTREAM NODE ELEVATION = 1568.00
% FLOWLENGTH(FEET) = 330.00 MANNINGS N = .013
“~STIMATED PIPE DIAMETER(INCH) = .33.00 NUMBER OF PIPES = 1
#IPEFLOW THRU SUBAREA(CFS) = 39.21
- TRAVEL TIME(MIN.) = .60 TC(MIN.) = 16.08

“****************************************************************************

o



FLbW PROCESS FROM NODE 326.00 TO NODE 326.10 IS CODE = 8
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

R S e e e e ey

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.698
~  SOIL CLASSIFICATION IS "A"
w RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  38.09
EFFECTIVE AREA(ACRES) =  40.00
= AVERAGED Fm(INCH/HR) =  .582
w TOTAL AREA(ACRES) = 40.00
PEAK FLOW RATE(CFS) = 76.18
- TC(MIN) = 16.08
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- FLOW PROCESS FROM NODE 326.10 TO NODE 327.10 IS CODE = 3
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=  >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<'
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
DEPTH OF FLOW IN 42.0 INCH PIPE IS 31.1 INCHES
“ PIPEFLOW VELOCITY (FEET/SEC.) = 10.0
UPSTREAM NODE ELEVATION = 1568.00
™ DOWNSTREAM NODE ELEVATION = 1563.00

~ FLOWLENGTH(FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
« PIPEFLOW THRU SUBAREA(CFS) = 76.18

TRAVEL TIME(MIN.) = 1.12 TC(MIN.) = 17.20

e
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"LOW PROCESS FROM NODE 327.00 TO NODE 327.10 IS CODE = 8

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

25 YEAR RAINFALIL INTENSITY (INCH/HOUR) = 2.591

*  SOIL CLASSIFICATION IS “A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
— SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 72.33
.. EFFECTIVE AREA(ACRES) = 80.00

AVERAGED Fm(INCH/HR) = .582
.. TOTAL AREA(ACRES) = 80.00

PEAK FLOW RATE(CFS) = 144.67
— TC(MIN) = 17.20
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* FLOW PROCESS FROM NODE 327.10 TO NODE 328.10 IS CODE = 3
™ >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

E
« DEPTH OF FLOW IN 51.0 INCH PIPE IS 37.7 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 12.9
« UPSTREAM NODE ELEVATION = 1563.00
DOWNSTREAM NODE ELEVATION = 1550.00
= FLOWLENGTH(FEET) = 1350.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
 PIPEFLOW THRU SUBAREA(CFS) = 144.67
“"RAVEL TIME(MIN.) = 1.75 TC(MIN.) = 18.95
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FLOW PROCESS FROM NODE 328.00 TO NODE 328.10 IS CODE = 8



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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.445
SOIL CLASSIFICATION IS "A"
ESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 134.14
EFFECTIVE AREA(ACRES) = 160.00
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 160.00
PEAK FLOW RATE(CFS) = 268.29
TC(MIN) = 18.95

-
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FLOW PROCESS FROM NODE 328.10 TO NODE 323.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON~PRESSURE FLOW)<<<<<
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DEPTH OF FIOW IN 54.0 INCH PIPE IS 41.5 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 20.4

UPSTREAM NODE ELEVATION = 1550.00

DOWNSTREAM NODE ELEVATION = 1491.00 ’
FLOWLENGTH (FEET) = 2650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1

PIPEFLOW THRU SUBAREA(CFS) = 268.29

TRAVEL TIME(MIN.) = 2.16 TC(MIN.) = 21.11
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FLOW PROCESS FROM NODE 323.10 TO NODE 323.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 21.11

RAINFALL INTENSITY (INCH./HOUR) = 2.29

EFFECTIVE STREAM AREA(ACRES) = 160.00

TOTAL STREAM AREA(ACRES) = 160.00

PEAK FI.OW RATE(CFS) AT CONFLUENCE = 268.29

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME  INTENSITY FM EFFECTIVE
NUMBER - RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 - 1135.68 26.06 2.020 .58 877.66
2 268.29 21.11 2.292 .58 160.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 1361.29 1037.66
2 1362.39 871.03
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1362.39 TIME(MINUTES) = 21.111
EFFECTIVE AREA(ACRES) = 871.03
“SOTAL AREA(ACRES) = = 1138.00

_****************************************************************************

FLOW PROCESS FROM NODE 323.10 TO NODE 329.10 IS CODE = 5



>>;>>COMPUTE-TRAPEZOIDAL—CHANNEL FLOW<<<<<
= >>>>>TRAVELTIME THRU SUBAREA<<<<<

« YJPSTREAM NODE ELEVATION = 1491.00
OJWNSTREAM NODE ELEVATION = 1478.00
=« CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00
CHANNEL BASE(FEET) = 8.00 "Z" FACTOR = 1.500
“* MANNINGS FACTOR = .015 MAXTMUM DEPTH(FEET) = 7.00
CHANNEL FILOW THRU SUBAREA(CFS) = 1362.39
™ FLOW VELOCITY(FEET/SEC) = 19.66 FLOW DEPTH(FEET) = 4.63
« TRAVEL TIME(MIN.) = 1.10 TC(MIN.) = 22.21

“l***************************************************************************
« FLOW PROCESS FROM NODE 329.00 TO NODE 329.10 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.223
SOIL CLASSIFICATION IS "A" .

=~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 118.14

* EFFECTIVE AREA(ACRES) = " 951.03
AVERAGED Fm(INCH/HR) = - .582

™ TOTAL AREA(ACRES) = 1218.00
PEAK FLOW RATE(CFS) = 1404.42
TC(MIN) = 22.21

™
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FIOW PROCESS FROM NODE 329.10 TO NODE 330.10 IS CODE = 5

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

- UPSTREAM NODE ELEVATION = 1478.00
~ DOWNSTREAM NODE ELEVATION =  1463.00
“~ CHANNEL LENGTH THRU SUBAREA(FEET) = 1330.00
CHANNEL BASE(FEET) = 8.00 “Z" FACTOR = 1.500
™ MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1404.42
FLOW VELOCITY (FEET/SEC) = 20.80 FLOW DEPTH(FEET) = 4.55
TRAVEL TIME(MIN.) = 1.07 TC(MIN.) = 23.28

‘;***************************************************************************
- FLOW PROCESS FROM NODE 330.00 TO NODE 330.10 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.161
« SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
. SUBAREA AREA(ACRES) = 81.00 SUBAREA RUNOFF(CFS) = 115.12

EFFECTIVE AREA(ACRES) = 1032.03
w AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 1299.00
~ PEAK FLOW RATE(CFS) = 1466.80
TC(MIN) = 23.28
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FLOW PROCESS FROM NODE 330.10 TO NODE 330.10 IS CODE = 1

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




CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
= TIME OF CONCENTRATION (MINUTES) = 23.28 ‘
RAINFALL INTENSITY (INCH./HOUR) = 2.16
* RFFECTIVE STREAM AREA(ACRES) = 1032.03
,OTAL STREAM AREA(ACRES) = 1299.00
™ PEAK FLOW RATE(CFS) AT CONFLUENCE = 1466.80
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FLOW PROCESS FROM NODE 331.00 TO NODE 331.11 IS CODE = 2

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]*#* .20

= TNITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1614.00
** DOWNSTREAM ELEVATION = 1581.00
ELEVATION DIFFERENCE = 33.00 .
™ TC = ..412%[( 1000.00** 3.00)/( 33.00)]** ,20 = ~"12.918
- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) =- 3.077
SOIL CLASSIFICATION IS "AM S
-« RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA RUNOFF (CFS) = 11.23

-« TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 11.23

]

********¥*******************************************************************
- FLOW PROCESS FROM NODE 331.11 TO NODE 331.12 IS CODE = 3

= >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
™ DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.1 INCHES

_ PIPEFLOW VELOCITY (FEET/SEC.) = 11.0
UPSTREAM NODE ELEVATION = 1581.00

. DOWNSTREAM NODE ELEVATION = 1548.00
FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013

= ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 11.23 ,

= TRAVEL TIME(MIN.) = 1.51 TC(MIN.) = 14.43
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“» FLOW PROCESS FROM NODE 331.10 TO NODE 331.12 IS CODE = 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.879

« SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 10.34

EFFECTIVE AREA(ACRES) = 10.00
« AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 10.00
= PEAK FLOW RATE(CFS) = 20.68

TC(MIN) = 14.43

» skkhkhkhkhkhkhkhkhhhkhkhkhhhkhhhhdhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhkkkkhkkhkhkhhkhhkik
« FLOW PROCESS FROM NODE 331.12 TO NODE 332.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<



= DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 8.7

*~ "IPSTREAM NODE ELEVATION = 1548.00
JWNSTREAM NODE ELEVATION = 1546.00

~ FLOWLENGTH(FEET) = 165.00 MANNINGS N = .013

« ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 20.68

.. TRAVEL TIME(MIN.) = .32 TC(MIN.) = 14.75

Nl***************************************************************************
-- FLOW PROCESS FROM NODE 332.00 TO NODE 332.10 IS CODE = 8

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

= 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.842
SOIL CLASSIFICATION IS "A" &

~* RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA ARFA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  20.34

= EFFECTIVE AREA(ACRES) = 20.00 -

.. AVERAGED Fm(INCH/HR) = _'.582

" TOTAL AREA(ACRES) = 20.00

.. PEAK FLOW RATE(CFS) = 40.68
TC(MIN) = 14.75 -

,*****;**********************************************************************
FLOW PROCESS FROM NODE 332.10 TO NODE 333.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
= >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

oEPTH OF FLOW IN 33.0 INCH PIPE IS 22.9 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 9.2

~ UPSTREAM NODE ELEVATION = 1546.00

.. DOWNSTREAM NODE ELEVATION = 1543.00
FLOWLENGTH(FEET) = 330.00 MANNINGS N = .013

. ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 40.68

« TRAVEL TIME(MIN.) = .59 TC(MIN.) = 15.34

.
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= FLOW PROCESS FROM NODE 333.00 TO NODE 333.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.775

= SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
« SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  39.48

EFFECTIVE AREA(ACRES) = 40.00
= AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  40.00
= PEAK FLOW RATE(CFS) = 78.97

TC(MIN) = 15.34
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““1LOW PROCESS FROM NODE 333.10 TO NODE 334.10 IS CODE = 3
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«» >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 39.0 INCH PIPE IS 30.6 INCHES



PIPEFLOW VELOCITY (FEET/SEC.) = 11.3

«= UPSTREAM NODE ELEVATION = 1543.00
DOWNSTREAM NODE ELEVATION = 1536.00
FLOWLENGTH (FEET) = 670.00 MANNINGS N = ,013
STIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
«~ PIPEFLOW THRU SUBAREA(CFS) = 78.97
TRAVEL TIME(MIN.) = .99 TC(MIN.) = 16.33
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FLOW PROCESS FROM NODE 334.00 TO NODE 334.10 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.673
SOIL CLASSIFICATION IS "A" .
=~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 36.00 SUBAREA RUNOFF(CFS) =  67.76
~ EFFECTIVE AREA(ACRES) = 76.00 ‘
AVERAGED Fm(INCH/HR) =  .582
-~ TOTAL AREA(ACRES) = 76.00
PEAK FLOW RATE(CFS) = 143.05 :
= TC(MIN) = 16.33 ) - -

s
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FLLOW PROCESS FROM NODE 334.10 TO NODE 335.10 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<< - -
wa  >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

- DEPTH OF FLOW IN 48.0 INCH PIPE IS 34.9 INCHES

“IPEFLOW VELOCITY (FEET/SEC.) = 14.6

JPSTREAM NODE ELEVATION = 1536.00

DOWNSTREAM NODE ELEVATION = 1518.00
=~ FLOWLENGTH(FEET) = 1330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
™  PIPEFLOW THRU SUBAREA(CFS) = 143.05

TRAVEL TIME(MIN.) = 1.52 TC(MIN.) = 17.85
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- FLOW PROCESS FROM NODE 335.00 TO NODE 335.10 IS CODE = 8

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

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.535
SOIL CLASSIFICATION IS "A"
* RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 140.60
™ EFFECTIVE AREA(ACRES) = 156.00
« AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 156.00
- PEAK FLOW RATE(CFS) = 274.16
TC(MIN) = 17.85
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FLOW PROCESS FROM NODE 335.10 TO NODE 330.10 IS CODE = 3

" >>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

->>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
DEPTH OF FLOW IN 54.0 INCH PIPE IS 43.9 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 19.8

UPSTREAM NODE ELEVATION = 1518.00




DOWNSTREAM NODE ELEVATION = 1463.00

= FLOWLENGTH(FEET) = 2650.00 MANNINGS N =  .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
« PIPEFLOW THRU SUBAREA (CFS) = 274.16

'RAVEL TIME(MIN.) = 2.23 TC(MIN.) = 20.08
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FLOW PROCESS FROM NODE 330.10 TO NODE 330.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
«» TIME OF CONCENTRATION (MINUTES) = 20.08

RAINFALL INTENSITY (INCH./HOUR) = 2.36 .
= EFFECTIVE STREAM AREA(ACRES) = 156.00

TOTAL STREAM AREA(ACRES) = 156.00 '
= PEAK FLOW RATE(CFS) AT CONFLUENCE = 274.16

= CONFLUENCE INFORMATION: :
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
= NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
- 1 1466.80 - 23.28 2.161 .58 1032.03
2. 274.16 20.08 2.362 .58 156.00

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

« SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

-~ NUMBER Q(CFS) AREA (ACRES)
1 1710.07 1188.03
2 1699.97 1046.16
=~ COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1710.07 TIME(MINUTES) = 23.279
“ EFFECTIVE AREA(ACRES) = 1188.03 ‘
TOTAL AREA(ACRES) =  1455.00

BT T L L e T N T I ™
. FLOW PROCESS FROM NODE 330.10 TO NODE 336.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1463.00

“ DOWNSTREAM NODE ELEVATION = 1447.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1330.00

™ CHANNEL BASE (FEET) = 8.00 "Z" FACTOR = 1.500

« MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1710.07

« FLOW VELOCITY(FEET/SEC) = 22.31 FLOW DEPTH(FEET) = 4.96
TRAVEL TIME(MIN.) = .99 TC(MIN.) = 24.27
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FLOW PROCESS FROM NODE 336.00 TO NODE 336.10 IS CODE = 8

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

- 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.108
SOIL CLASSIFICATION IS "a"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 109.85
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EFFECTIVE AREA(ACRES) = 1268.03

« AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA (ACRES) = 1535.00

PEAK FLOW RATE(CFS) = 1741.14
C(MIN) = 24.27
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FLOW PROCESS FROM NODE 336.10 TO NODE 337.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1447.00
« DOWNSTREAM NODE ELEVATION = 1431.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1330.00
- CHANNEL BASE (FEET) = 8.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 7.00
=~ CHANNEL FLOW THRU SUBAREA(CFS) = 1741.14 I
FLOW VELOCITY (FEET/SEC) = 22.53 FLOW DEPTH(FEET) = 4.99

«+ TRAVEL TIME(MIN.) = .98 TC(MIN.) = 25.26

*****;****i***************i*************************************************
™ FLOW PROCESS FROM -NODE 337.00 TO NODE 337.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.058
= SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA (ACRES) = 82.00 SUBAREA RUNOFF(CFS) = 108.93
"FFECTIVE AREA(ACRES) = 1350.03
~VERAGED Fn(INCH/HR) = .582

TOTAL AREA (ACRES) = 1617.00
== PEAK FLOW RATE(CFS) = 1793.41
TC(MIN) = 25.26
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FLOW PROCESS FROM NODE 337.10 TO NODE 337.10 IS CODE = 1

-~ CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 25.26

« RAINFALL INTENSITY (INCH./HOUR) = 2.06
EFFECTIVE STREAM AREA (ACRES) = 1350.03

“ TOTAL STREAM AREA(ACRES) = 1617.00

PEAK FLOW RATE (CFS) AT CONFLUENCE = 1793.41
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FLOW PROCESS FROM NODE 338.00 TO NODE 338.11 IS CODE = 2

= DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

w TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

“*NITIAL SUBAREA FLOW-LENGTH = 1000.00
+PSTREAM ELEVATION = 1574.00
DOWNSTREAM ELEVATION 1544.50

ELEVATION DIFFERENCE 29.50
_ TC = .412%[( 1000.00%* 3.00)/( 29.50)]*%* .20 = 13.211
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.036



SOfL CLASSIFICATION IS "A"“

= RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA RUNOFF (CFS) = 11.04
=~ TOTAL AREA(ACRES) = - 5.00 PEAK FLOW RATE(CFS) = 11.04
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“*® FLOW PROCESS FROM NODE 338.11 TO NODE 338.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.3 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 10.5
« UPSTREAM NODE ELEVATION = 1544.50

DOWNSTREAM NODE ELEVATION = 1515.00 .
= FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA(CFS) = 11.04 -

TRAVEL TIME(MIN.) = 1.59 TC(MIN.) = 14.80

‘k******************************************;********************************
FILOW PROCESS FROM 'NODE - 338.10 TO NODE 338.12 IS CODE = 8

- 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.836
SOIL CLASSIFICATION IS "A"
w RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 10.14
- EFFECTIVE AREA(ACRES) = 10.00
"VERAGED Fm(INCH/HR) = .582
~  .OTAL AREA(ACRES) = 10.00
PEAK FLOW RATE(CFS) = 20.29

- TC(MIN) = 14.80
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™ FLOW PROCESS FROM NODE 338.12 TO NODE 339.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
- >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

« DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.9 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 8.6

- UPSTREAM NODE ELEVATION = 1515.00
DOWNSTREAM NODE ELEVATION = 1513.00

* FLOWLENGTH(FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
™ PIPEFLOW THRU SUBAREA(CFS) = 20.29
« TRAVEL TIME(MIN.) = .32 TC(MIN.) = 15.12
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« FLOW PROCESS FROM NODE 339.00 TO NODE 339.10 IS CODE = 8

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

# 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.800

-~0IL CLASSIFICATION IS "A"

ESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
. SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  19.96

EFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 20.00



PEAK FLOW RATE(CFS) =  39.92
= TC(MIN) = 15.12
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=~ FLOW PROCESS FROM NODE 339.10 TO NODE 340.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

« DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.7 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 14.5

-~ UPSTREAM NODE ELEVATION = 1513.00
DOWNSTREAM NODE ELEVATION = 1508.00

=« FLOWLENGTH(FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 . NUMBER OF PIPES = 1
- PIPEFLOW THRU SUBAREA(CFS) = 39.92 ’

TRAVEL TIME(MIN.) = .19 TC(MIN.) = 15.31

S
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FLOW PROCESS FROM NODE - -340.00 TO NODE -340.10 IS CODE = 8
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. 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.779
SOTL CLASSIFICATION IS "A"
. RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 39.54 ]
.. EFFECTIVE AREA(ACRES) = 40.00
AVERAGED Fm(INCH/HR) =  .582
~ TOTAL AREA(ACRES) = 40.00
"EAK FLOW RATE(CFS) = 79.08
LC(MIN) = 15.31
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FLOW PROCESS FROM NODE 340.10 TO NODE 341.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING_COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

-~ DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.3 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 20.2
« UPSTREAM NODE ELEVATION = 1508.00

DOWNSTREAM NODE ELEVATION = 1500.00
= FLOWLENGTH(FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
“ PIPEFLOW THRU SUBAREA(CFS) = 79.08

TRAVEL TIME(MIN.) = .14 TC(MIN.) = 15.45
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FLOW PROCESS FROM NODE 341.00 TO NODE 341.10 IS CODE = 8

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

- 25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.764
SOIL CLASSIFICATION IS "A"
® RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
“~UBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 78.55
«FFECTIVE AREA(ACRES) = 80.00
w AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 80.00
. PEAK FLOW RATE(CFS) = 157.09

TC(MIN) = 15.45
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* WLOW PROCESS FROM NODE 341.10 TO NODE 342.10 IS CODE = 3
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= >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

-
.. DEPTH OF FLOW IN 48.0 INCH PIPE IS 39.0 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 14.4
« UPSTREAM NODE ELEVATION = 1500.00
DOWNSTREAM NODE ELEVATION = 1483.00
- FLOWLENGTH(FEET) = 1330.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
« PIPEFLOW THRU SUBAREA(CFS) = 157.09
TRAVEL TIME(MIN.) = 1.54 TC(MIN.) = .16.99
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FLOW PROCESS FROM NODE 342.00 TO NODE 342.10 IS CODE = 8
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

L]

25 YEAR RAINFALL® INTENSITY (INCH/HOUR) = 2.610
™ SOIL CLASSIFICATION IS "A"
= RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 146.04
- EFFECTIVE ARFA(ACRES) = 160.00
AVERAGED Fm(INCH/HR) =  .582
= TOTAL AREA(ACRES) = 160.00
PEAK FLOW RATE(CFS) = 292.08
-~ TC(MIN) = 16.99
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™ FLOW PROCESS FROM NODE 342.10 TO NODE 337.10 IS CODE = 3

™ >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

-~ DEPTH OF FLOW IN 57.0 INCH PIPE IS 44.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 19.9
= UPSTREAM NODE ELEVATION = 1483.00

DOWNSTREAM NODE ELEVATION = 1431.00
« FLOWLENGTH(FEET) = 2650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA(CFS) = 292.08

TRAVEL TIME(MIN.) = 2.22 TC(MIN.) = 19.21

E

'%*****************************i*********************************************
FLOW PROCESS FROM NODE 337.10 TO NODE 337.1C IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
= TIME OF CONCENTRATION(MINUTES) = 19.21

RAINFALL INTENSITY (INCH./HOUR) = 2.42
“ EFFECTIVE STREAM AREA(ACRES) = 160.00

“™)TAL STREAM AREA(ACRES) = 160.00

-EAK FLOW RATE(CFS) AT CONFLUENCE = 292.08

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)
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1 1793.41 25.26 2.058 .58 1350.03
2 292.08 19.21 2.425 .58 160.00

AINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
<ONFLUENCE FORMULA USED FOR 2 STREAMS.
SUMMARY RESULTS:
STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 2027.33 1510.03
2 1995.58 ° 1187.01
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2027.33 TIME(MINUTES) = 25.256
EFFECTIVE AREA(ACRES) = 1510.03
TOTAL AREA(ACRES) = 1777.00

~
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FLOW PROCESS FROM NODE 337.10 TO NODE 343.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

i

UPSTREAM NODE ELEVATION =  1431.00

DOWNSTREAM NODE ELEVATION =  1417.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1370.00

CHANNEL BASE(FEET) = ° 8.00 "Z" FACTOR = 1.500

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 7.50 -
CHANNEL FLOW THRU SUBAREA(CFS) = 2027.33

FLOW VELOCITY (FEET/SEC) = 22.01 FLOW DEPTH(FEET) = 5.61
TRAVEL TIME(MIN.) = 1.04 TC(MIN.) = 26.29
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FLOW PROCESS FROM NODE 343.00 TO NODE 343.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.009
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 83.00 SUBAREA RUNOFF (CFS) = 106.59
EFFECTIVE AREA (ACRES) = 1593.03
AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 1860.00
PEAK FLOW RATE(CFS) = 2045.81
TC(MIN) = 26.29
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FLOW PROCESS FROM NODE 343.10 TO NODE 344.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1417.00

DOWNSTREAM NODE ELEVATION = 1405.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 1300.00

CHANNEL BASE (FEET) = 8.00 "Z" FACTOR = 1.500

“*ANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
JANNEL FLOW THRU SUBAREA(CFS) = 2045.81

FLOW VELOCITY(FEET/SEC) = 21.31 FLOW DEPTH(FEET) = 5.77

TRAVEL TIME(MIN.) = 1.02 TC(MIN.) = 27.31
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FLOW PROCESS FROM NODE 344.00 TO NODE 344.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.964
SOIL CLASSIFICATION IS “A"“
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 99.48
EFFECTIVE AREA(ACRES) = 1673.03
AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 1940.00
PEAK FLOW RATE(CFS) = 2080.48
TC(MIN) = 27.31

'f*****************************************f*********************************

FLOW PROCESS FROM NODE 344.10 TO NODE 345.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  1405.00 -
DOWNSTREAM NODE ELEVATION = 1394.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00
CHANNEL BASE (FEET) = 8.00 "Z" FACTOR = 1.500
MANNINGS FACTOR =. .015 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA(CFS) = 2080.48

FLOW VELOCITY (FEET/SEC) = 20.64 FLOW DEPTH(FEET) = 5.95
TRAVEL TIME(MIN.) = 1.05 TC(MIN.) = 28.36
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LOW PROCESS FROM NODE 345.00 TO NODE 345.10 IS CODE = 8

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

-

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.920
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 64.00 SUBAREA RUNOFF(CFS) = 77.06
EFFECTIVE AREA(ACRES) = 1737.03
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA (ACRES) = 2004.00
PEAK FLOW RATE(CFS) = 2091.38
TC(MIN) = 28.36
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FLOW PROCESS FROM NODE 345.10 TO NODE 435.10 IS CODE = 1l

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 28.36

RAINFALL INTENSITY (INCH./HOUR) = 1.92

EFFECTIVE STREAM AREA(ACRES) = 1737.03

TOTAL STREAM AREA(ACRES) = 2004.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2091.38

 *************************************************************************
FLOW PROCESS FROM NODE 346.00 TO NODE 346.11 IS CODE = 2




DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
PSTREAM ELEVATION = 1536.00
JOWNSTREAM ELEVATION = 1508.00
ELEVATION DIFFERENCE = 28.00
TC = .412*%[( 1000.00** 3.00)/( 28.00) ]** ,20 = 13.350
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.017
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA RUNOFF (CFS) = 10.96
TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE (CFS) = 10.96

m;***************************************************************************

FLOW PROCESS FROM NODE 346.11 TO NODE \346 12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN. 18.0 INCH PIPE IS 10.5 .INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 10.3

UPSTREAM NODE ELEVATION = 1508.00

DOWNSTREAM NODE ELEVATION = 1480.00

FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 10.96 '
TRAVEL TIME (MIN.) = 1.62 TC(MIN.) = 14.97

W}***************************************************************************

“LOW PROCESS FROM NODE 346.10 TO NODE 346.12 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.817
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 10.06
EFFECTIVE AREA(ACRES) = 10.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 10.00
PEAK FLOW RATE(CFS) = 20.11
TC(MIN) = 14.97
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FILOW PROCESS FROM NODE 346.12 TO NODE 347.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER—ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 9.9

UPSTREAM NODE ELEVATION = 1480.00

DOWNSTREAM NODE ELEVATION = 1477.00

FLOWLENGTH (FEET) = 165.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 20.11

“CRAVEL TIME (MIN.) = .28 TC(MIN.) = 15.25
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FLOW PROCESS FROM ‘NODE 347.00 TO NODE 347.10 IS CODE = 8
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

[

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.786
SOIL CLASSIFICATION IS "A™"
ESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) =  10.00 SUBAREA RUNOFF(CFS) =  19.83
EFFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) =  20.00
PEAK FLOW RATE(CFS) = 39.66
TC(MIN) = 15.25
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FLOW PROCESS FROM NODE. 347.10 TO NODE 348.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

cnan

.

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 9.2

UPSTREAM NODE ELEVATION = 1477.00

DOWNSTREAM NODE ELEVATION = 1471.00 -

FLOWLENGTH (FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 39.66

TRAVEL TIME(MIN.) = 1.22 TC(MIN.) = 16.47

,****************************************************************************'

FLOW PROCESS FROM NODE 348.00 TO NODE 348.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.660
SOIL CLASSIFICATION IS "A"
RESTDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 37.40
EFFECTIVE AREA(ACRES) = 40.00
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 40.00
PEAK FLOW RATE(CFS) = 74.80
TC(MIN) = 16.47

-
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FLOW PROCESS FROM NODE 348.10 TO NODE 349.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.4 INCH%§M.

PIPEFLOW VELOCITY(FEET/SEC.) = 11.5 -~ /ﬂ

UPSTREAM NODE ELEVATION = 1471.00 =7 ,5{ - = r
DOWNSTREAM NODE ELEVATION =..1456.00. . - =~
FLOWLENGTH (FEET) = --1350.00 - MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 TNUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 74.80

TRAVEL TIME(MIN.) = 1.95 TC(MIN.) = 18.42
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FLOW PROCESS FROM NODE 349.00 TO NODE 349.10 IS CODE = 8

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




25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.487
= SOIL CLASSIFICATION IS "A"“

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= SUBAREA AREA (ACRES) = 31.00 SUBAREA RUNOFF(CFS) = 53.15
FFECTIVE AREA(ACRES) = 71.00
-~ AVERAGED Fm(INCH/HR) = .582
TOTAL AREA (ACRES) = 71.00
“ PEAK FLOW RATE(CFS) = 121.74
TC(MIN) = 18.42
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FLOW PROCESS FROM NODE 349.10 TO NODE 345.10 IS CODE = 5

- >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<< .

UPSTREAM NODE ELEVATION = 1456.00 “»{w\‘ : Lo \N\

w DOWNSTREAM NODE ELEVATION =  1394.00 .~ leligi )
CHANNEL LENGTH THRU SUBAREA(FEET) = -3200.00 S

=~ CHANNEL BASE(FEET) = 4.00 "Z" FACTOR'= 1.500
MANNINGS FACTOR = .015 - MAXIMUM DEPTH(FEET) = 2.50 _

- CHANNEL FLOW THRU SUBAREA (CFS) = 4,421414,,~_.._;;1___\~ N
FLOW VELOCITY (FEET/SEC) = 13.41 FLOW DEPTH(FEET) = 1.46 . \

~ TRAVEL TIME(MIN.) = 3.98 TC(MIN.) = 22.40 L e

S i
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FLOW PROCESS FROM NODE 345.10 TO NODE 345.10 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
~ >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
.ONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 22.40
- RAINFALL INTENSITY (INCH./HOUR) = 2.21
EFFECTIVE STREAM AREA(ACRES) = 71.00
“*  TOTAL STREAM AREA(ACRES) = 71.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 121.74

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
- 1 2091.38 28.36 1.920 .58 1737.03
2 121.74 22.40 2.212 .58 71.00

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

SUMMARY RESULTS:
™ STREAM CONFLUENCE EFFECTIVE

. NUMBER Q(CFS) AREA (ACRES)
- 1 2191.30 1808.03
2 2134.01 1442.78
« COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2191.30 TIME(MINUTES) = 28.359
= EFFECTIVE AREA(ACRES) = 1808.03
TOTAL AREA(ACRES) = 2075.00
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FLOW PROCESS FROM NODE 345.10 TO NODE 350.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
™  >>>>>TRAVELTIME THRU SUBAREA<<<<<
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= UPSTREAM NODE ELEVATION = 1394.00

DOWNSTREAM NODE ELEVATION = 1375.00

= LCHANNEL LENGTH THRU SUBAREA(FEET) = 1500.00
HANNEL BASE(FEET) = 8.00 "Z" FACTOR = 1.500

~ MANNINGS FACTOR = .015 MAXTIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA(CFS) = 2191.30

“ FLOW VELOCITY(FEET/SEC) = 24.41 FLOW DEPTH(FEET) = 5.52
TRAVEL TIME (MIN.) = 1.02 TC(MIN.) = 29.38

sa****************************************************************************

. FLOW PROCESS FROM NODE 350.00 TO NODE 252.10 IS CODE = 5
w >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<< .
UPSTREAM NODE ELEVATION = 1375.00
« DOWNSTREAM NODE ELEVATION = 1320.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 3000.00
= CHANNEL BASE(FEET) = 8.00 "zZ" FACTOR = 1.500 -
MANNINGS FACTOR = .015 - MAXIMUM DEPTH(FEET) = 8.0
™ CHANNEL FLOW THRU SUBAREA(CFS) = 2191.30
FLOW VELOCITY (FEET/SEC) = 27.89 FLOW DEPTH(FEET) = 5.05
= TRAVEL TIME(MIN.) = 1.79 TC(MIN.) = 31.18

Fr?

m*****%**£*******************************************************************
FLOW PROCESS FROM NODE 252.10 TO NODE 252.10 IS CODE = 1l -

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
- >>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
= ~ONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
- TIME OF CONCENTRATION (MINUTES) = 31.18
~~ RAINFALL INTENSITY (INCH./HOUR) = 1.81
EFFECTIVE STREAM AREA(ACRES) = 1808.03
™ TOTAL STREAM AREA(ACRES) = 2075.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2191.30

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME  INTENSITY FM EFFECTIVE
—. NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

- 1 2191.30 31.18 1.814 .58 1808.03

= RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

* SUMMARY RESULTS:
STREAM CONFLUENCE EFFECTIVE

= NUMBER Q(CFS) AREA (ACRES)
- 1 2191.30 1808.03 :
. COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2191.30 TIME(MINUTES) = 31.176
« EFFECTIVE AREA(ACRES) = 1808.03
TOTAL AREA(ACRES) = 2075.00

END OF STUDY SUMMARY:

= TOTAL AREA (ACRES) =  2075.00
~TFFECTIVE AREA(ACRES) = 1808.03
2EAK FLOW RATE(CFS) = 2191.30

“ END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
Copyright 1983,86,87 Advanced Engineering Software (aes)
- Ver. 4.1C Release Date: 5/11/87 Serial # 100908

- Especially prepared for: o ,
/\_/\_,/\/\/ \‘f“ﬂ‘\\“//\‘w,‘-w“w‘ e . ;f/’_‘ \“Nk
-~ HALL & FOREMAN 16] 15122

 FEIEEIEK I I KA R KA ARk hkkk* %% DESCRIPTION OF STUDY *hkkkkkkdkkhkdkkdkkhhhdkhhhkhdkhsd

/ * N. FONTANA MASTER S.D. PLAN: LINE C WITH LATERALS - ALONG HIGHLAND AVE. #*
=¥ Q 100-YEAR, DESIGN Q FOR LINE C (HIGHLAND AVE.) REISSUED WITHOUT CHANGES *

{ # B. EVERSON - J.N. 3547 - LINEC.100 (INPUT), LINEC.10T (OUTPUT) *
po— *****************W’k********‘********************************’/

(NI e J/K "
N . B Ny S I8

e

S o N LA e
- FILE NAME: LINEC.100 )
TIME/DATE OF STUDY: 13:28 10/14/1993
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:
L ——*TIME-OF-CONCENTRATION MODEL*--
USER SPECIFIED STORM EVENT(YEAR) = 100.00
™ SPECIFIED MINIMUM -PIPE SIZE(INCH) = 18.00
.. SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SIOPE = .95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*
_ 10-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.050
100~-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.550 -

«w COMPUTED RAINFALL INTENSITY DATA:
STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HOUR) = 1.5500
-~ SLOPE OF INTENSITY DURATION CURVE = .6000
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FL.OW PROCESS FROM NODE 300.00 TO NODE 300.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20
INITIAL SUBAREA FLOW-LENGTH = 1000.00

- UPSTREAM ELEVATION = 1665.00
DOWNSTREAM ELEVATION = 1630.00
= ELEVATION DIFFERENCE = 35.00
TC = .412%[( 1000.00** 3.00)/( 35.00)]*%* .20 = 12.767
- 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.923
SOIL CLASSIFICATION IS "A“
™ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
« SUBAREA RUNOFF(CFS) = 15.03
TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 15.03

=
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FLOW PROCESS FROM NODE 300.11 TO NODE 300.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
*  >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

JEPTH OF FLOW IN 18.0 INCH PIPE IS 12.1 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 11.9

UPSTREAM NODE ELEVATION = 1630.00

DOWNSTREAM NODE ELEVATION = 1595.40

FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013
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ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA(CFS) = 15.03
TRAVEL TIME(MIN.) = 1.40 TC(MIN.) = 14.16
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FLOW PROCESS FROM NODE 300.10 TO NODE 300.12 IS CODE = 8

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

« 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.686
SOIL CLASSIFICATION IS "A"
~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 13.97
~ EFFECTIVE AREA(ACRES) = 10.00
AVERAGED Fm(INCH/HR) = .582 .
~ TOTAL AREA(ACRES) = 10.00
PEAK FLOW RATE(CFS) = 27.94
=~ PC(MIN) = 14.16

[
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™ FLOW PROCESS FROM NODE '1300.12 TO NODE 301.10 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

- ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 8.1 INCHES
- PIPEFLOW VELOCITY (FEET/SEC.) = 36.0
UPSTREAM NODE ELEVATION = 1665.50
-~  DOWNSTREAM NODE ELEVATION = 1595.00

‘LOWLENGTH (FEET) = 167.00 MANNINGS N = .013
#STIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1l N
PIPEFLOW THRU SUBAREA(CFS) = 27.94

™ TRAVEL TIME(MIN.) = .08 TC(MIN.) = 14.24

R
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FLOW PROCESS FROM NODE 301.00 TO NODE 301.11 IS CODE = 8

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

vt

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.674

« SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 27.83

EFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 20.00
™ PEAK FLOW RATE(CFS) = 55.65
« TC(MIN) = 14.24
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« FLOW PROCESS FROM NODE 301.11 TO NODE 302.10 IS CODE = 3

= >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

“EPTH OF FLOW IN 51.0 INCH PIPE IS 36.7 INCHES

<IPEFLOW VELOCITY(FEET/SEC.) = 5.1

UPSTREAM NODE ELEVATION = 1595.00

DOWNSTREAM NODE ELEVATION = 1594.50

FLOWLENGTH (FEET) = 330.00 MANNINGS N = ,013

ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1



PIPEFLOW THRU SUBAREA(CFS) = 55.65
= TRAVEL TIME(MIN.) = 1.08 TC(MIN.) = 15.32
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~  FLOW PROCESS FROM NODE 302.00 TO NODE 302.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.516

w SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 52.81

EFFECTIVE AREA(ACRES) = 40.00
~ AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  40.00 .
-~ PEAK FLOW RATE(CFS) = 105.62

TC(MIN) = 15.32 -
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FLOW PROCESS FROM NODE _°302.10 TO NODE ‘303.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<KL
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 57.0 INCH PIPE IS 45.6 INCHES

—. PIPEFLOW VELOCITY (FEET/SEC.) = 6.9
UPSTREAM NODE ELEVATION = 1594.50 -
.. DOWNSTREAM NODE ELEVATION = 1593.00
FLOWLENGTH(FEET) = 630.00 MANNINGS N = .013
~ ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
‘IPEFLOW THRU SUBAREA(CFS) = 105.62
fRAVEL TIME(MIN.) = 1.51 TC(MIN.) = 16.83

]
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™ FLOW PROCESS FROM NODE 303.00 TO NODE 303.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.323

— SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
~ SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 98.68

EFFECTIVE AREA(ACRES) = 80.00
= AVERAGED Fm(INCH/HR) =  .582
. TOTAL AREA(ACRES) =  80.00

PEAK FLOW RATE(CFS) = 197.36

TC(MIN) = 16.83

R I g g S S S S S 2 L
-« FLOW PROCESS FROM NODE 303.10 TO NODE 303.10 IS CODE = 1

= CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 16.83

* _RAINFALL INTENSITY (INCH./HOUR) =  3.32
"~FFECTIVE STREAM AREA(ACRES) = 80.00
fOTAL STREAM AREA(ACRES) = 80.00

« PEAK FLOW RATE(CFS) AT CONFLUENCE = 197.36

-*********************************************************************'k******

i



FLOW PROCESS FROM NODE 304.00 TO NODE 304.10 IS CODE = 2

EVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]** .20

“ INITIAL SUBAREA FLOW-LENGTH = 1000.00
. UPSTREAM ELEVATION = 1668.00
DOWNSTREAM ELEVATION = 1657.00
« ELEVATION DIFFERENCE = 11.00
TC = .412%[( 1000.00%* 3.00)/( 11.00) ]** .20 = 16.092
= 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.414
SOIL CLASSIFICATION IS "A"
= RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA RUNOFF (CFS) = 25.49
= TOTAL AREA(ACRES) = 10.00  PEAK FLOW RATE(CFS) = 25.49
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" FLOW PROCESS FROM NODE 304.10 TO NODE 305.10 IS CODE = 3

“  >>>3>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<< ~~

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

« DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.6 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 13.3

« UPSTREAM NODE ELEVATION = 1657.00
DOWNSTREAM NODE ELEVATION = 1647.00

« FLOWLENGTH (FEET) = 300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
- PIPEFLOW THRU SUBAREA(CFS) = 25.49

‘RAVEL TIME (MIN.) = .38 TC(MIN.) = 16.47
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FLOW PROCESS FROM NODE 305.00 TO NODE 305.10 IS CODE = 8

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

« 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.367
SOIL CLASSIFICATION IS “A"
~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 25.06
w EFFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) =  .582
= TOTAL AREA(ACRES) = 20.00
PEAK FLOW RATE(CFS) = 50.13
“ TPC(MIN) = 16.47
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FLOW PROCESS FROM NODE 305.10 TO NODE 306.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
- >>>>>USING COMPUTER—ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

= DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.3 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 14.2

" UPSTREAM NODE ELEVATION = 1647.00
““OWNSTREAM NODE ELEVATION = 1631.00

+fLOWLENGTH (FEET) = 650.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 50.13

TRAVEL TIME(MIN.) = .76 TC(MIN.) = 17.23

[re
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FLOW PROCESS FROM NODE 306.00 TO NODE 306.10 IS CODE = 8

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

_ 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.277
SOIL CLASSIFICATION IS "A"
. RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 48.50
~ EFFECTIVE AREA(ACRES) = 40.00
AVERAGED Fm(INCH/HR) =  .582
-~ TOTAL AREA(ACRES) = 40.00
PEAK FLOW RATE(CFS) = 97.00
-~ TC(MIN) = 17.23

~

kkkkhkhkdhhkhkhkdhhhdkhkdhhhhkhhhhhhhkdkhhhkhhkhhhhhhhhkhhhhkhhhhhhhkhhkhhkhkhkhhdkhhkhhhhhhhkhdk
~ FLOW PROCESS FROM NODE 306.10 TO NODE 303.10 IS CODE = 3

- >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

.. DEPTH OF FLOW IN 736.0 INCH PIPE IS 27.3 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 16.9
UPSTREAM NODE ELEVATION = 1631.00
DOWNSTREAM NODE ELEVATION = 1593.00

-~  FLOWLENGTH(FEET) = 1450.00 MANNINGS N = ,013
ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1l
PIPEFLOW THRU SUBAREA(CFS) = 97.00
TRAVEL TIME (MIN.) = 1.43 TC(MIN.) = 18.66
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FLOW PROCESS FROM NODE 307.00 TO NODE 303.10 Is CODE = 8

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

— 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.123
SOIL CLASSIFICATION IS "A"
- RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 42.00 SUBAREA RUNOFF(CFS) =  96.07
.~ EFFECTIVE AREA(ACRES) = 82.00
AVERAGED Fm(INCH/HR) =  .582
= TOTAL AREA(ACRES) = 82.00
PEAK FLOW RATE(CFS) = 187.56
= TC(MIN) = 18.66
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FLOW PROCESS FROM NODE 306.10 TO NODE 303.10 IS CODE = 1

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

" CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION (MINUTES) = 18.66
= RAINFALL INTENSITY (INCH./HOUR) =  3.12
~ EFFECTIVE STREAM AREA(ACRES) = 82.00
* TOTAL STREAM AREA(ACRES) = 82.00
“SEAK FLOW RATE(CFS) AT CONFLUENCE = 187.56

« CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
= NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)



1 197.36 16.83 3.323 .58 80.00
- 2 187.56 18.66 3.123 .58 82.00

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

"~ SUMMARY RESULTS:
STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 379.81 153.96
- 2 370.55 162.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
-~ PEAK FLOW RATE(CFS) = 379.81 TIME(MINUTES) = 16.832
EFFECTIVE AREA(ACRES) = 153.96
~ TOTAL AREA(ACRES) = 162.00

~

****************************************************************************
“*  FLOW PROCESS FROM NODE 303.10 TO NODE 308.10 IS CODE = 3

- >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN “63.0 INCH PIPE IS 48.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 21.5
.. UPSTREAM NODE ELEVATION = 1593.00

DOWNSTREAM NODE ELEVATION = 1587.00
-~ FLOWLENGTH(FEET) = 300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
~ PIPEFLOW THRU SUBAREA(CFS) = 379.81

TRAVEL TIME(MIN.) = .23 TC(MIN.) = 17.07
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FLOW PROCESS FROM NODE 308.00 TO NODE 308.10 IS CODE = 8

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

. 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.296
SOIL CLASSIFICATION IS "A"
.. RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 24.42
- EFFECTIVE AREA(ACRES) = 163.96
AVERAGED Fm(INCH/HR) =  .582
- TOTAL AREA(ACRES) = 172.00
PEAK FLOW RATE(CFS) = 400.45
=~ TC(MIN) = 17.07
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FLOW PROCESS FROM NODE 308.10 TO NODE 309.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
- >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
# DEPTH OF FLOW IN 63.0 INCH PIPE IS 47.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 23.1
= UPSTREAM NODE ELEVATION = 1587.00

DOWNSTREAM NODE ELEVATION = 1580.00

“ FLOWLENGTH(FEET) = 300.00 MANNINGS N = .013
““STIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
#IPEFLOW THRU SUBAREA(CFS) = 400.45

.« TRAVEL TIME(MIN.) = .22 TC(MIN.) = 17.28

]
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FLOW PROCESS FROM NODE 309.00 TO NODE 309.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.271
SOIL CLASSIFICATION IS "A" -
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  24.20
EFFECTIVE AREA(ACRES) = 173.96
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 182.00
PEAK FLOW RATE(CFS) = 420.98
TC(MIN) = 17.28
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FLOW PROCESS FROM NODE 309.10 TO NODE 310.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<'
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

o

i

s

DEPTH OF FLOW IN 63.0 INCH PIPE IS 47.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 24.0

UPSTREAM NODE ELEVATION = 1580.00

DOWNSTREAM NODE ELEVATION = 1565.00

FLOWLENGTH (FEET) = 600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 420.98

TRAVEL TIME(MIN.) = ~ .42 TC(MIN.) = 17.70
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"LOW PROCESS FROM NODE 310.00 TO NODE 310.10 IS CODE = 8

e,

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = "3.224
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 47.56
EFFECTIVE AREA(ACRES) = 193.96
AVERAGED Fmi(INCH/HR) =  .582
TOTAL AREA(ACRES) = 202.00
PEAK FLOW RATE(CFS) = 461.27
TC(MIN) = 17.70
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FLOW PROCESS FROM NODE 310.10 TO NODE 311.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 66.0 INCH PIPE IS 49.3 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 24.2

UPSTREAM NODE ELEVATION = 1565.00

DOWNSTREAM NODE ELEVATION = 1530.10

FLOWLENGTH (FEET) = 1450.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 66.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 461.27

““RAVEL TIME(MIN.) = 1.00 TC(MIN.) = 18.70
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FLOW PROCESS FROM NODE 311.00 TO NODE 311.10 IS CODE = 8



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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.120
~ QOIL CLASSIFICATION IS "A"
iSIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA 1OSS RATE, Fm(INCH/HR) = .5820
~ SUBAREA AREA(ACRES) = 44.00 SUBAREA RUNOFF(CFS) = 100.51
EFFECTIVE AREA(ACRES) = 237.96
* AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 246.00
= PEAK FLOW RATE(CFS) = 543.55
. TC(MIN) = 18.70

B T e S L Ll
- FLOW PROCESS FROM NODE 311.10 TO NODE 312.10 IS CODE = 5
___________________________________________ T ——————————————————
- >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<

>>>>>TRAVELTIME THRU SUBAREA<<<<< ‘

UPSTREAM NODE ELEVATION =  1530.10
~ DOWNSTREAM NODE ELEVATION = 1528.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1250.00
~~ CHANNEL BASE(FEET). 8.00 "Z" FACTOR = 1.500
~ MANNINGS FACTOR 2’ .015  MAXIMUM DEPTH(FEET) = 5.50
™ CHANNEL FLOW THRU SUBAREA(CFS) = 543.55
_ FLOW VELOCITY(FEET/SEC) = 8.02 FLOW DEPTH(FEET) = 4.57
TRAVEL TIME(MIN.) = 2.60 TC(MIN.) = 21.30

MJ************************************************************************4**
FLOW PROCESS FROM NODE 312.00 TO NODE 312.10 IS CODE = ]
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>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.886

~ SOIL CLASSIFICATION IS "A"
.~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
“* SUBAREA AREA(ACRES) = 76.00 SUBAREA RUNOFF(CFS) = 157.57
__ EFFECTIVE AREA(ACRES) = 313.96

AVERAGED Fm(INCH/HR) =  .582
_ TOTAL AREA(ACRES) = 322.00

PEAK FLOW RATE(CFS) = 650.94
. TC(MIN) = 21.30

s
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= FLOW PROCESS FROM NODE 312.10 TO NODE 313.10 IS CODE = 5

* >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

» UPSTREAM NODE ELEVATION =  1528.00
DOWNSTREAM NODE ELEVATION =  1525.00

= CHANNEL LENGTH THRU SUBAREA(FEET) = 1400.00
CHANNEL BASE (FEET) = 8.00 "Z" FACTOR = 1.500

«» MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 5.50
CHANNEL FLOW THRU SUBAREA(CFS) = 650.94

« FLOW VELOCITY (FEET/SEC) = 9.22 FLOW DEPTH(FEET) = 4.69
TRAVEL TIME(MIN.) = 2.53 TC(MIN.) = 23.83
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FLOW PROCESS FROM NODE 313.00 TO NODE 313.10 IS CODE = 8




100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.698
= SOIL CLASSIFICATION IS “A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
« SQUBAREA AREA(ACRES) = 85.00 SUBAREA RUNOFF(CFS) = 161.85
FFECTIVE AREA(ACRES) = 398.96
~  AVERAGED Fm(INCH/HR) = .582
o TOTAL AREA(ACRES) = 407.00
PEAK FLOW RATE(CFS) = 759.66
TC(MIN) = 23.83

.

‘;*********************************************************************;*****
FLOW PROCESS FROM NODE 313.10 TO NODE 314.10 IS CODE = 5

« >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<< .
UPSTREAM NODE ELEVATION = 1525.00 a
= DOWNSTREAM NODE ELEVATION = 1518.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1270.00 .
=~ CHANNEL BASE(FEET) = 8.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .015 _° MAXIMUM DEPTH(FEET) = 5.50
“ CHANNEL FLOW THRU SUBAREA(CFS) = 759.66
FLOW VELOCITY (FEET/SEC) = 13.53 FLOW DEPTH(FEET) = 4.01
™ TRAVEL TIME(MIN.) = 1.56 TC(MIN.) = 25.39

_5****;******i***************************************************************
FLOW PROCESS FROM NODE 314.00 TO NODE 314.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.597
«  LOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
~ SUBAREA AREA(ACRES) = 76.00 SUBAREA RUNOFF(CFS) = 137.81
EFFECTIVE AREA(ACRES) = 474.96
“ AVERAGED Fm(INCH/HR) = .582
_. TOTAL AREA(ACRES) = 483.00
PEAK FLOW RATE(CFS) = 861.21
.. TC(MIN) = 25.39
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« FLOW PROCESS FROM NODE 314.10 TO NODE 315.10 IS CODE = 5

—— — — — " — — — — > s G W W = G G A D IS G U S S G G S G G S G S G G D D G D D T G G S S G T W - — — G G S S W ———— — — - — —— - - -

= >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ay S —
UPSTREAM NODE ELEVATION = 1518.00
™ DOWNSTREAM NODE ELEVATION = 1511.00
w CHANNEL LENGTH THRU SUBAREA(FEET) = 1420.00
CHANNEL BASE (FEET) = 8.00 "Z" FACTOR = 1.500
= MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 5.50
CHANNEL FLOW THRU SUBAREA(CFS) = 861.21
« FLOW VELOCITY (FEET/SEC) = 13.43 FLOW DEPTH(FEET) = 4.39
TRAVEL TIME(MIN.) = 1.76 TC(MIN.) = 27.15
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=LOW PROCESS FROM NODE 315.00 TO NODE 315.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.494
SOIL CLASSIFICATION IS "A®



RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820

= SUBAREA AREA(ACRES) = 85.00 SUBAREA RUNOFF(CFS) = 146.29
EFFECTIVE AREA(ACRES) = 559.96
~ AVERAGED Fm(INCH/HR) =  .582
OTAL AREA(ACRES) = 568.00
PEAK FLOW RATE(CFS) = 963.71
TC(MIN) = 27.15

e
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FLOW PROCESS FROM NODE 315.10 TO NODE 315.10 IS CODE = 1l

« CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 27.15
~~  RAINFALL INTENSITY (INCH./HOUR) = 2.49
EFFECTIVE STREAM AREA(ACRES) = 559.96
TOTAL STREAM AREA(ACRES) = 568.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 963.71
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FLOW PROCESS FROM-NODE ~ 316.00 TO NODE 316.11 IS CODE = 2

DEVéLOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

.. TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
- UPSTREAM ELEVATION = 1664.50
MOWNSTREAM ELEVATION = 1611.50
.LEVATION DIFFERENCE = 53.00
TC = .412*%[( 1000.00%* 3.00)/( 53.00) %% .20 = 11.750
- 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.123
SOIL CLASSIFICATION IS "a"“
™ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA RUNOFF(CFS) = 15.93
™  TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 15.93
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FLOW PROCESS FROM NODE 316.11 TO NODE 316.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
= >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

* DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.5 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 9.0
= UPSTREAM NODE ELEVATION = 1611.50
. DOWNSTREAM NODE ELEVATION = 1595.80
FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013
. ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 15.93
« TRAVEL TIME(MIN.) = 1.86 TC(MIN.) = 13.61

-
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“* FLOW PROCESS FROM NODE 316.10 TO NODE 316.12 IS CODE = 8
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- 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.776

SOIL CLASSIFICATION IS "“A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820




SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF (CFS) = 14.37

= EFFECTIVE AREA(ACRES) = 10.00
AVERAGED Fm(INCH/HR) = .582

” ™OTAL AREA(ACRES) = 10.00
ZAK FLOW RATE(CFS) = 28.74
TC(MIN) = 13.61
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FLOW PROCESS FROM NODE 316.12 TO NODE 317.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
- >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

=« DEPTH OF FLOW IN 39.0 INCH PIPE IS 27.4 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 4.6 ~
=~ UPSTREAM NODE ELEVATION = 1595.80

DOWNSTREAM NODE ELEVATION = 1595.50 :
* FLOWLENGTH(FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
™ PIPEFLOW THRU SUBAREA(CFS) = 28.74 -

TRAVEL. TIME (MIN.) = .60 TC(MIN.) = -14.21
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- FLOW PROCESS FROM NODE 317.00 TO NODE 317.10 IS CODE = 8

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

~ 100 YEAR RAINFALL INTENSITY(INCH/HOUR) 3.679
SOIL CLASSIFICATION IS "A"
=~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
JBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 27.87
<FFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 20.00
_ PEAK FLOW RATE(CFS) = 55.74
TC(MIN) = 14.21
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FLOW PROCESS FROM NODE 317.10 TO NODE 318.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

™ DEPTH OF FLOW IN 51.0 INCH PIPE IS 36.8 INCHES

« PIPEFLOW VELOCITY (FEET/SEC.) = 5.1
UPSTREAM NODE ELEVATION = 1595.50

- DOWNSTREAM NODE ELEVATION = 1595.00

 FLOWLENGTH(FEET) = 330.00 MANNINGS N = .013

=« ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = il
PIPEFLOW THRU SUBAREA(CFS) = 55.74

= TRAVEL TIME(MIN.) = 1.08 TC(MIN.) = 15.29
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= FLOW PROCESS FROM NODE 318.00 TO NODE 318.10 IS CODE =- 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.520
= SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 52.89

EFFECTIVE AREA(ACRES) = 40.00



AVERAGED Fm({INCH/HR) = .582

= TOTAL AREA(ACRES) = 40.00
PEAK FLOW RATE(CFS) = 105.78
“C(MIN) = 15.29
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FLOW PROCESS FROM NODE 318.10 TO NODE 319.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
« >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

= DEPTH OF FLOW IN 63.0 INCH PIPE IS 48.9 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 5.9
= UPSTREAM NODE ELEVATION = 1595.00

DOWNSTREAM NODE ELEVATION = 1594.00 .
=~ FLOWLENGTH(FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
~ PIPEFLOW THRU SUBAREA(CFS) = 105.78 '

TRAVEL TIME(MIN.) = 1.90 TC(MIN.) = 17.19
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FLOW PROCESS FROM"NODE  319.00 TO NODE 319.10 IS CODE = 8

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

-~ 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.281
SOIL CLASSIFICATION IS "A"Y

« RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA 1OSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 97.17
~ EFFECTIVE AREA(ACRES) = 80.00
VERAGED Fm(INCH/HR) = .582
I'OTAL AREA(ACRES) = 80.00
_ PEAK FLOW RATE(CFS) = 194.34
TC(MIN) = 17.19

rens
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FLOW PROCESS FROM NODE 319.10 TO NODE 320.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
== >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

“+ DEPTH OF FLOW IN 60.0 INCH PIPE IS 43.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 12.7

™ UPSTREAM NODE ELEVATION = 1594.00

« DOWNSTREAM NODE ELEVATION = 1584.00
FLOWLENGTH (FEET) = 1330.00 MANNINGS N = .013

=~ ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 194.34

= TRAVEL TIME(MIN.) = 1.75 TC(MIN.) = 18.94

-
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# FLOW PROCESS FROM NODE 320.00 TO NODE 320.10 IS CODE = 8

* 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.096

'0IL CLASSIFICATION IS “A"

RESTDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
« SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 180.98

EFFECTIVE AREA(ACRES) = 160.00
= AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 160.00



PEAK FLOW RATE(CFS) = 361.95
TC(MIN) = 18.94
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FLOW PROCESS FROM NODE 320.10 TO NODE 321.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

-

e

DEPTH OF FLOW IN 75.0 INCH PIPE IS 57.8 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 14.3

UPSTREAM NODE ELEVATION = 1584.00

DOWNSTREAM NODE ELEVATION = 1574.00

FLOWLENGTH(FEET) = 1430.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 75.00 ~NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 361.95

TRAVEL TIME(MIN.) = 1.67 TC(MIN.) = 20.61

“&*****************************************************f*********************

FLOW PROCESS FROM NODE  321.00 TO NODE 321.10 IS CODE = 8
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

e

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.942
SOIL CLASSIFICATION IS "aA"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 86.00 SUBAREA RUNOFF(CFS) = 182.70
EFFECTIVE AREA(ACRES) = 246.00
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 246.00
IAK FLOW RATE(CFS) = 522.61
.C(MIN) = 20.61
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FLOW PROCESS FROM NODE 321.10 TO NODE 315.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 69.0 INCH PIPE IS 52.1 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 24.8
UPSTREAM NODE ELEVATION = 1574.00

DOWNSTREAM NODE ELEVATION = 1511.00

FLOWLENGTH(FEET) = 2650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 69.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 522.61

TRAVEL TIME(MIN.) = 1.78 TC(MIN.) = 22.39
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FLOW PROCESS FROM NODE 315.10 TO NODE 315.10 IS CODE = 1

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

)

L]

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 22.39

“™\INFALL INTENSITY (INCH./HOUR) = 2.80

JFFECTIVE STREAM AREA(ACRES) = 246.00

TOTAL STREAM AREA(ACRES) = 246.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 522.61

CONFLUENCEVINFORMATION:



STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 963.71 27.15 2.494 .58 559.96
2 522.61 22.39 2.800 .58 246.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 1414.30 805.96
2 1444.49 707.83 _
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1444.49 TIME(MINUTES) = 22.394
EFFECTIVE AREA(ACRES) = 707.83
TOTAL AREA(ACRES) = 814.00

§
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FLOW PROCESS FROM NODE _ '315.10 TO NODE -322.10 IS CODE = 5
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>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  1511.00
DOWNSTREAM NODE ELEVATION = 1503.00

CHANNEL LENGTH THRU SUBAREA (FEET) =" 1300.00

CHANNEL BASE (FEET) = 8.00 "Z" FACTOR = 1.500

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.50
CHANNEL FLOW THRU SUBAREA(CFS) = 1444.49

"LOW VELOCITY (FEET/SEC) = 16.75 FLOW DEPTH(FEET) = 5.37
«RAVEL TIME(MIN.) = 1.29 TC(MIN.) = 23.69
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FLOW PROCESS FROM NODE 322.00 TO NODE 322.10 IS CODE = 8
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.707
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 153.01
EFFECTIVE AREA(ACRES) = 787.83
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 894.00
PEAK FLOW RATE(CFS) = 1506.85
TC(MIN) = 23.69
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>>>>>TRAVELTIME THRU SUBAREA<<<<<

FLOW PROCESS FROM NODE 322.10 TO NODE 323.10 IS CODE = 5

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

UPSTREAM NODE ELEVATION = 1503.00

DOWNSTREAM NODE ELEVATION = 1491.00

““HANNEL LENGTH THRU SUBAREA (FEET) = 1330.00

<HANNEL BASE (FEET) = 8.00 wZ" FACTOR = 1.500

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.50
CHANNEL FLOW THRU SUBAREA(CFS) = 1506.85

FLOW VELOCITY(FEET/SEC) = 19.51 FLOW DEPTH(FEET) = 4.99

TRAVEL TIME(MIN.) = 1.14 TC(MIN.) = 24.82
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= WLOW PROCESS FROM NODE 323.00 TO NODE 323.10 IS CODE = 8

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

“ 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.632
SOIL CLASSIFICATION IS "A"
™ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
_ SUBAREA AREA(ACRES) = 84.00 SUBAREA RUNOFF(CFS) = 154.99
EFFECTIVE AREA(ACRES) = 871.83
. AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) = 978.00
~ PEAK FLOW RATE(CFS) = 1608.61
TC(MIN) = 24.82 .
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FLOW PROCESS FROM NODE 323.10 TO NODE 323.10 IS CODE = 1
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- >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
™ TIME OF CONCENTRATION (MINUTES) = 24.82
« RAINFALL INTENSITY (INCH./HOUR) = 2.63
EFFECTIVE STREAM AREA(ACRES) = 871.83
- TOTAL STREAM AREA(ACRES) = 978.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1608.61
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"OW PROGESS FROM NODE 324.00 TO NODE 324.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20
INITIAL SUBAREA FLOW-LENGTH = 1000.00

. UPSTREAM ELEVATION = 1638.00
DOWNSTREAM ELEVATION = 1605.25
.. ELEVATION DIFFERENCE = 32.75
TC = .412*[( 1000.00** 3.00)/( 32.75)]*%* .20 = 12.938
~ 100 YEAR RAINFALIL INTENSITY (INCH/HOUR) = 3.891
SOIL CLASSIFICATION IS "A"
= RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
~ SUBAREA RUNOFF(CFS) = 14.89
“ TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 14.89
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FLOW PROCESS FROM NODE 324.11 TO NODE 324.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
= >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
« DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 11.7
“ UPSTREAM NODE ELEVATION = 1605.25

“"YWNSTREAM NODE ELEVATION = 1572.50

+LOWLENGTH(FEET) = 1000.00 MANNINGS N = .013
=« ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 14.89

TRAVEL TIME(MIN.) = 1.43 TC(MIN.) = 14.37
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FLOW PROCESS FROM NODE 324.10 TO NODE 324.12 IS CODE = 8
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>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.654
SOIL CLASSIFICATION IS "A"™
_ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 13.82
« EFFECTIVE AREA(ACRES) = 10.00
AVERAGED Fm(INCH/HR) =  .582
= TOTAL AREA(ACRES) = 10.00
PEAK FLOW RATE(CFS) = 27.65
s TC(MIN) = 14.37

~
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=~ FLOW PROCESS FROM NODE 324.12 TO NODE 325.10 IS CODE = 3

- >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN -27.0 INCH PIPE IS 21.4 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 8.2

UPSTREAM NODE ELEVATION = 1572.50

DOWNSTREAM NODE ELEVATION = 1571.00

.. FLOWLENGTH (FEET) = 167.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
« PIPEFLOW THRU SUBAREA(CFS) = 27.65

TRAVEL TIME(MIN.) = .34 TC(MIN.) = 14.71
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FLOW PROCESS FROM NODE 325.00 TO NODE 325.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.603
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) =  10.00 SUBAREA RUNOFF(CFS) =  27.19
. EFFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) = .582
~ TOTAL AREA(ACRES) = 20.00
PEAK FLOW RATE(CFS) = 54.38
~ TC(MIN) = 14.71

E
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™ FLOW PROCESS FROM NODE 325.10 TO NODE 326.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

= DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.1 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 9.9

= UPSTREAM NODE ELEVATION = 1571.00
DOWNSTREAM NODE ELEVATION = 1568.00

# FLOWLENGTH(FEET) = 330.00 MANNINGS N = .013
“"GTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
_IPEFLOW THRU SUBAREA(CFS) = 54.38

o TRAVEL TIME(MIN.) = .56 TC(MIN.) = 15.26

m’c***************************************************************************
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FLOW PROCESS FROM NODE 326.00 TO NODE 326.10 IS CODE = 8

e e e e et e e e e o e e e e e e e e
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.524
» SOIL CLASSIFICATION IS “AW
_ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
*™ SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  52.96
EFFECTIVE AREA(ACRES) = 40.00
™ AVERAGED Fm(INCH/HR) = .582
« TOTAL AREA(ACRES) =  40.00
PEAK FLOW RATE(CFS) = 105.91
- TC(MIN) = 15.26

EL

khkhhhhhhhhhhhhhhhhkhhkhkhhhhkhkhhhhhhhhhhhhhhghhkhdhdhdhhhhhhhhhhhhhdhdhdhdhdddhdhddddkk

- FLOW PROCESS FROM NODE 326.10 TO NODE 327.10 IS CODE = 3

———————————————————————————————————————————— e — — — — —— —— — ——— — — — —— - — — ——— - -~ ——a— —

“  >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<< -
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 48.0 INCH PIPE IS 34.8 -INCHES
™ PIPEFLOW VELOCITY (FEET/SEC.) = 10.9

UPSTREAM NODE ELEVATION = 1568.00
™ DOWNSTREAM NODE ELEVATION = 1563.00

w FLOWLENGTH(FEET) = 670.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
~ PIPEFLOW THRU SUBAREA(CFS) = 105.91
TRAVEL TIME(MIN.) = 1.03 TC(MIN.) = 16.29 -

g
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‘LOW PROCESS FROM NODE 327.00 TO NODE 327.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.389

™ SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
™ SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 101.04
« EFFECTIVE AREA(ACRES) = 80.00

AVERAGED Fm(INCH/HR) = .582
~ TOTAL AREA(ACRES) = 80.00

PEAK FLOW RATE(CFS) = 202.08
w TC(MIN) = 16.29
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“ FLOW PROCESS FROM NODE 327.10 TO NODE 328.10 IS CODE = 3
™ >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 57.0 INCH PIPE IS 43.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 13.9
« UPSTREAM NODE ELEVATION = 1563.00

DOWNSTREAM NODE ELEVATION = 1550.00
= FLOWLENGTH(FEET) = 1350.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
“w PIPEFLOW THRU SUBAREA(CFS) = 202.08

"RAVEL TIME(MIN.) = 1.62 TC(MIN.) = 17.91

T T L R L T T T
FLOW PROCESS FROM NODE 328.00 TO NODE 328.10 IS CODE = 8



l

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.202
“  “0IL CLASSIFICATION IS “A"
_ .ESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
" SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 188.63
« EFFECTIVE AREA(ACRES) = 160.00
AVERAGED Fm(INCH/HR) =  .582
= TOTAL AREA(ACRES) = 160.00
PEAK FLOW RATE(CFS) = 377.25
« TC(MIN) = 17.91

************£***************************************************************
“ FLOW PROCESS FROM NODE 328.10 TO NODE 323.10 IS CODE = 3
~  >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

-

DEPTH OF FLOW IN 60.0 INCH PIPE IS 49.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 22.0
- UPSTREAM NODE ELEVATION = 155C.00

DOWNSTREAM NODE ELEVATION = 1491.00
« FLOWLENGTH(FEET) = 2650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
-~ PIPEFLOW THRU SUBAREA(CFS) = 377.25

TRAVEL TIME (MIN.) = 2.01 TC(MIN.) = 19.92

- aren
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FLOW PROCESS FROM NODE 323.10 TO NODE 323.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
w TIME OF CONCENTRATION (MINUTES) = 19.92
RAINFALL INTENSITY (INCH./HOUR) = 3.00
-~ EFFECTIVE STREAM AREA(ACRES) = 160.00
TOTAL STREAM AREA(ACRES) = 160.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 377.25

CONFLUENCE INFORMATION:

STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
" NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
- 1 1608.61 24.82 2.632 .58 871.83
2 377.25 19.92 3.004 .58 160.00

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

=« SUMMARY RESULTS:
STREAM CONFLUENCE EFFECTIVE

= NUMBER Q(CFS) AREA (ACRES)
- 1 1927.94 1031.83
2 1901.97 859.48
= COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
. PEAK FLOW RATE(CFS) = 1927.94 TIME(MINUTES) =  24.824
EFFECTIVE AREA(ACRES) = 1031.83
OTAL AREA(ACRES) = 1138.00

k.
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- FLOW PROCESS FROM NODE 323.10 TO NODE 329.10 IS CODE = 5



>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
= >>>>>TRAVELTIME THRU SUBAREA<<<<<

« TIPSTREAM NODE ELEVATION = 1491.00
JWNSTREAM NODE ELEVATION = 1478.00

~ (CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00
» CHANNEL BASE(FEET) = 8.00 "2" FACTOR = 1.500

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 7.00
.. CHANNEL FLOW THRU SUBAREA(CFS) = 1927.94

FLOW VELOCITY (FEET/SEC) = 21.51 FLOW DEPTH(FEET) = 5.51
= TRAVEL TIME(MIN.) = 1.01 TC(MIN.) = 25.83

"3***************************************************************************
w» FLOW PROCESS FROM NODE 329.00 TO NODE 329.10 IS CODE = 8

——————————————————————————————————————————— - — ——— — —— —— - = - ——— i —————

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

* 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.570
SOIL CLASSTIFICATION IS "A"
™ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 80.00 SUBAREA RUNOFF(CFS) 143.14
™ - EFFECTIVE AREA(ACRES) = 1111 83
AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 1218.00
« PEAK FLOW RATE(CFS) = 1989.33
TC(MIN) = 25.83

R
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FLOW PROCESS FROM NODE 329.10 TO NODE 330.10 IS CODE = 5

>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>TRAVELTIME THRU SUBAREA<<<<<

= UPSTREAM NODE ELEVATION = 1478.00
. DOWNSTREAM NODE ELEVATION =  1463.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1330.00
_ CHANNEL BASE(FEET) = 8.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 7.00
« CHANNEL FLOW THRU SUBAREA(CFS) = 1989.33
FLOW VELOCITY (FEET/SEC) = 22.71 FLOW DEPTH(FEET) = 5.43
~ TRAVEL TIME(MIN.) = .98 TC(MIN.) = 26.81

2l
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= FIOW PROCESS FROM NODE 330.00 TO NODE 330.10 IS CODE = 8

™ 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.513
w SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA(ACRES) = 81.00 SUBAREA RUNOFF(CFS) = 140.80
EFFECTIVE AREA(ACRES) = 1192.83
w AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 1299.00
= PEAK FLOW RATE(CFS) = 2073.53
TC(MIN) = 26.81
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'w FLOW PROCESS FROM NODE 330.10 TO NODE 330.10 IS CODE = 1l

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




CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
= TIME OF CONCENTRATION(MINUTES) = 26.81
RAINFALL INTENSITY (INCH./HOUR) = 2.51
“ EFFECTIVE STREAM AREA(ACRES) = 1192.83
OTAL STREAM AREA (ACRES) = 1299.00
-~ PEAK FLOW RATE(CFS) AT CONFLUENCE = 2073.53

k]
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™ FLOW PROCESS FROM NODE 331.00 TO NODE 331.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20
-~ INITIAL SUBAREA FLOW-LENGTH = 1000.00

UPSTREAM ELEVATION = 1614.00 ‘-
~ DOWNSTREAM ELEVATION = 1581.00

ELEVATION DIFFERENCE = 33.00
= TC = .412%[( 1000.00%* 3.00)/( 33.00)]%* .20 = °12.918

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.895

*  SOIL CLASSIFICATION IS “A" -

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) .5820
~ SUBAREA RUNOFF (CFS) = 14.91

TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE (CFS) = 14.91
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« FLOW PROCESS FROM NODE 331.11 TO NODE 331.12 IS CODE = 3

~ >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.2 INCHES
= PIPEFLOW VELOCITY(FEET/SEC.) = 11.7

‘ UPSTREAM NODE ELEVATION = 1581.00

“ DOWNSTREAM NODE ELEVATION = 1548.00

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013
= ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
= PIPEFLOW THRU SUBAREA(CFS) = 14.91

TRAVEL TIME(MIN.) = 1.42 TC(MIN.) = 14.34

G-
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FLOW PROCESS FROM NODE 331.10 TO NODE 331.12 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.658
™ SOIL CLASSIFICATION IS "A™"
» RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA IOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 13.84
« EFFECTIVE AREA(ACRES) = 10.00
AVERAGED Fm(INCH/HR) =  .582
w» TOTAL AREA(ACRES) = 10.00
PEAK FLOW RATE(CFS) = 27.68
- TC(MIN) = 14.34
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-LOW PROCESS FROM NODE 331.12 TO NODE 332.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<




DEPTH OF FI.OW IN 27.0 INCH PIPE IS 18.8 INCHES

= PIPEFLOW VELOCITY (FEET/SEC.) = 9.4
UPSTREAM NODE ELEVATION = 1548.00
« DOWNSTREAM NODE ELEVATION = 1546.00
LOWLENGTH(FEET) = 165.00 MANNINGS N = .013
-~ ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 27.68
™ TRAVEL TIME(MIN.) = .29 TC(MIN.) = 14.64

-
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FLOW PROCESS FROM NODE 332.00 TO NODE 332.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.614
w SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 27.29
EFFECTIVE AREA(ACRES) = 20.00 .
= AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 20.00
“ PEAK FLOW RATE(CFS) = 54.57
TC(MIN) = 14.64 - :

baal

m;***************************************************************************
.. FLOW PROCESS FROM NODE  332.10 TO NODE  333.10 IS CODE = 3

ws  >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON~PRESSURE FLOW)<<<<<

'EPTH OF FLOW IN 36.0 INCH PIPE IS 26.2 INCHES

~IPEFLOW VELOCITY (FEET/SEC.) = 9.9
UPSTREAM NODE ELEVATION = 1546.00
=~ DOWNSTREAM NODE ELEVATION = 1543.00
FLOWLENGTH(FEET) = 330.00 MANNINGS N = .013
“* ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 54.57
T TRAVEL TIME(MIN.) = .56 TC(MIN.) = 15.19

P

kdkkkkkkhddkhhkkhkhkhhhhhhhhkhkhkhhhhhhhhkhkhhhhhkhkhkhhhhhhhhhdhhhhhkhhkhkhkhhhhhhhhdkhhkhkhkkk
FLOW PROCESS FROM NODE 333.00 TO NODE 333.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.534

* SOIL CLASSIFICATION IS "“A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 53.13
» EFFECTIVE AREA(ACRES) =  40.00

AVERAGED Fm(INCH/HR) =  .582
« TOTAL AREA(ACRES) = 40.00

PEAK FLOW RATE(CFS) = 106.27
« TC(MIN) = 15.19

)
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“ FLOW PROCESS FROM NODE 333.10 TO NODE 334.10 IS CODE = 3

>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 45.0 INCH PIPE IS 32.8 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 12.3

)

-



UPSTREAM NODE ELEVATION = 1543.00
= DOWNSTREAM NODE ELEVATION = 1536.00

FLOWLENGTH(FEET) = 670.00 MANNINGS N = .013
* ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
IPEFLOW THRU SUBAREA(CFS) = 106.27
= fRAVEL TIME(MIN.) = .91 TC(MIN.) = 16.10

L
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FLOW PROCESS FROM NODE 334.00 TO NODE 334.10 IS CODE = 8
e ———————— e e e e e e e et e e e e e e e e
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.413
w SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
=~ SUBAREA AREA(ACRES) = 36.00 SUBAREA RUNOFF(CFS) = 91.72
EFFECTIVE AREA(ACRES) = 76.00
“ AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 76.00
= PEAK FLOW RATE(CFS) = 193.64

TC(MIN) = 16.10

”%******************#i*******************************************************
« FLOW PROCESS FROM NODE 334.10 TO NODE 335.10 IS CODE = 3

i >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 54.0 INCH PIPE IS 38.9 INCHES
-~ PIPEFLOW VELOCITY (FEET/SEC.) = 15.8

‘PSTREAM NODE ELEVATION = 1536.00

<sOWNSTREAM NODE ELEVATION = 1518.00

FLOWLENGTH (FEET) = 1330.00 MANNINGS N = .013
~ ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
., PIPEFLOW THRU SUBAREA(CFS) = 193.64

TRAVEL TIME(MIN.) = 1.40 TC(MIN.) = 17.50

s
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FLOW PROCESS FROM NODE 335.00 TO NODE 335.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.246

= SOIL CLASSIFICATION IS “A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
“ SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 191.81

EFFECTIVE AREA(ACRES) = 156.00
™ AVERAGED Fm(INCH/HR) = .582
«» TOTAL AREA(ACRES) = 156.00

PEAK FLOW RATE(CFS) = 374.02
w TC(MIN) = 17.50

E
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= FLOW PROCESS FROM NODE 335.10 TO NODE 330.10 IS CODE = 3
® >>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
T>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
« DEPTH OF FLOW IN 63.0 INCH PIPE IS 46.6 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 21.8
UPSTREAM NODE ELEVATION = 1518.00
DOWNSTREAM NODE ELEVATION = 1463.00




FLOWLENGTH (FEET) = 2650.00 MANNINGS N = ,013

= ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 374.02
MRAVEL TIME (MIN.) = 2.03 TC(MIN.) = 19.53
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“ FLOW PROCESS FROM NODE 330.10 TO NODE 330.10 IS CODE = 1

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

« CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 19.53

« RAINFALL INTENSITY (INCH./HOUR) = 3.04
EFFECTIVE STREAM AREA(ACRES) = 156.00 -

= TOTAL STREAM AREA(ACRES) = 156.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 374.02

CONFLUENCE . INFORMATION: .
~ STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER. RATE(CFS) (MIN,) (INCH/HOUR) (IN/HR) AREA (ACRES)

e N S

1 2073.53 ~V~26.81 2.513 .58 1192.83
2 374.02 - 19.53 3.039 .58 156.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
-~ CONFLUENCE FORMUILA USED FOR 2 STREAMS.

SUMMARY RESULTS: -7 h
-+ STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 2367.52 . 1348.83
2 2296.15 1025.13
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
 PEAK FLOW RATE(CFS) = 2367.52 TIME(MINUTES) = 26.807
_ EFFECTIVE AREA(ACRES) = 1348.83
TOTAL AREA(ACRES) =  1455.00
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FLOW PROCESS FROM NODE 330.10 TO NODE 336.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<<
=~ >>>>>TRAVELTIME THRU SUBAREA<<<<<

= UPSTREAM NODE ELEVATION = 1463.00
- DOWNSTREAM NODE ELEVATION =  1447.00
“ CHANNEL LENGTH THRU SUBAREA(FEET) = 1330.00

CHANNEL BASE (FEET) = 8.00 “Z" FACTOR = 1.500
™ MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 7.00
«» CHANNEL FLOW THRU SUBAREA(CFS) = 2367.52

FLOW VELOCITY(FEET/SEC) = 24.38 FLOW DEPTH(FEET) = 5.81
«» TRAVEL TIME(MIN.) = .91 TC(MIN.) = 27.72

- .
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= FLOW PROCESS FROM NODE 336.00 TO NODE 336.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.464
w SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 135.48

EFFECTIVE AREA(ACRES) = 1428.83



AVERAGED Fm(INCH/HR) = .582

= TOTAL AREA(ACRES) = 1535.00
PEAK FLOW RATE(CFS) = 2419.72
mC(MIN) = 27.72
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FLOW PROCESS FROM NODE 336.10 TO NODE 337.10 IS CODE = 5

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

« >>>>>TRAVELTIME THRU SUBAREA<<<<<

= UPSTREAM NODE ELEVATION = 1447.00
DOWNSTREAM NODE ELEVATION = 1431.00

= CHANNEL LENGTH THRU SUBAREA(FEET) = 1330.00
CHANNEL BASE (FEET) = 8.00 "Z" FACTOR- = 1.500

= MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBAREA(CFS) = 2419.72"

“* FLOW VELOCITY(FEET/SEC) = 24.56 FLOW DEPTH(FEET) = 5.87
TRAVEL TIME(MIN.) = .90 TC(MIN.) = 28.62 ‘
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FLOW PROCESS FROM-NODE 337.00 TO NODE 337.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.417
SOIL CLASSIFICATION IS “A"
-~ RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 82.00 SUBAREA RUNOFF(CFS) = 135.40
-~ EFFECTIVE AREA(ACRES) = 1510.83
VERAGED Fm(INCH/HR) = .582

1fOTAL AREA (ACRES) = 1617.00
PEAK FLOW RATE(CFS) = 2494.79
TC(MIN) = 28.62

m;********************************i******************************************
FLOW PROCESS FROM NODE 337.10 TO NODE 337.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
= TIME OF CONCENTRATION(MINUTES) = 28.62
RAINFALL INTENSITY (INCH./HOUR) = 2.42
™ EFFECTIVE STREAM AREA(ACRES) = 1510.83
TOTAL STREAM AREA(ACRES) = 1617.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2494.79

R
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FL.OW PROCESS FROM NODE 338.00 TO NODE 338.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

~ TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20
“ INITIAL SUBAREA FLOW-LENGTH = 1000.00

““PSTREAM ELEVATION = 1574.00
OJOWNSTREAM ELEVATION =  1544.50
w» ELEVATION DIFFERENCE = 29.50
TC = .412%[( 1000.00%* 3.00)/( 29.50) ]** .20 = 13.211
- 100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.843

SOIL CLASSIFICATION IS “AY



RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
- SUBAREA RUNOFF (CFS) = 14.67
TOTAL AREA (ACRES) = 5.00 PEAK FLOW RATE (CFS) = 14.67
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FLOW PROCESS FROM NODE 338.11 TO NODE 338.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
=  >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.6 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 11.1

UPSTREAM NODE ELEVATION = 1544.50

=« DOWNSTREAM NODE ELEVATION = 1515.00

FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013

= ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 14.67 Y

= TRAVEL TIME(MIN.) = 1.50 TC(MIN.) = 14.71

)
-~ .
****************************************************************************

® FLOW PROCESS FROM NODE ~ 338.10 TO NODE 338.12 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.603

. SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 13.60

EFFECTIVE AREA(ACRES) = 10.00
- AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 10.00

JEAK FLOW RATE(CFS) = 27.19

TC(MIN) = 14.71 ‘

.
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FLOW PROCESS FROM NODE 338.12 TO NODE 339.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FIOW IN 27.0 INCH PIPE IS 18.7 INCHES
« PIPEFLOW VELOCITY(FEET/SEC.) = 9.3

UPSTREAM NODE ELEVATION = 1515.00
« DOWNSTREAM NODE ELEVATION = 1513.00

FLOWLENGTH (FEET) = 167.00 MANNINGS N = .013

= ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 27.19

= TRAVEL TIME(MIN.) = .30 TC(MIN.) = 15.01
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FLOW PROCESS FROM NODE  339.00 TO NODE  339.10 IS CODE = 8
e e e e
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.560
= SOIL CLASSIFICATION IS "A"
~*RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
oUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  26.80
o EFFECTIVE AREA(ACRES) =  20.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  20.00

™ PEAK FLOW RATE(CFS) = 53.60



TC(MIN) = 15.01

-
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LOW PROCESS FROM NODE 339.10 TO NODE 340.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
“  >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

= DEPTH OF FLOW IN 30.0 INCH PIPE IS 19.8 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 15.6

UPSTREAM NODE ELEVATION = 1513.00

DOWNSTREAM NODE ELEVATION = 1508.00

FLOWLENGTH (FEET) = 167.00 MANNINGS N = .013

= BESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 53.60 N

- TRAVEL TIME(MIN.) = .18 TC(MIN.) = 15.19

Sutsw

******************************************************i*********************
- FLOW PROCESS FROM NODE 340.00 TO NODE 340 10 IS CODE = 8

= 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.535
. SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
_ SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  53.15

EFFECTIVE AREA(ACRES) = 40.00 - - -
« AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  40.00
—~ PEAK FLOW RATE(CFS) = 106.30

SC(MIN) = 15.19
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FLOW PROCESS FROM NODE 340.10 TO NODE 341.10 IS CODE = 3

>>>>>COMPUTE PIPEFILOW TRAVELTIME THRU SUBAREA<<<<<
™ >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.5 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 21.6

UPSTREAM NODE ELEVATION = 1508.00

« DOWNSTREAM NODE ELEVATION = 1500.00

FLOWLENGTH (FEET) = 167.00 MANNINGS N = .013

= ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 106.30

#@ TRAVEL TIME(MIN.) = .13 TC(MIN.) = 15.32

b
kkkkkkhhkhkhkhhhhhhkhkhkhhkhkhhhkhhhkhhhdkdhhhkhkhkdhhhkhdhhhhdhhkhhhhhhhkhhhkhhkhkhkhhkhkdhhhkhhdkhkdk
* FLOW PROCESS FROM NODE 341.00 TO NODE 341.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.517
= SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
= SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 105.65

~RFFECTIVE AREA(ACRES) = 80.00

.VERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  80.00
“ PEAK FLOW RATE(CFS) = 211.31

TC(MIN) = 15.32
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FLOW PROCESS FROM NODE 341.10 TO NODE 342.10 IS CODE = 3

»>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
~ ~»>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

= DEPTH OF FLOW IN 54.0 INCH PIPE IS 43.1 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 15.5

= UPSTREAM NODE ELEVATION = 1500.00
DOWNSTREAM NODE ELEVATION = 1483.00

* FLOWLENGTH(FEET) = 1330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
™ PIPEFLOW THRU SUBAREA(CFS) = 211.31
» TRAVEL TIME(MIN.) = 1.43 TC(MIN.) = 16.74

~
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« FLOW PROCESS FROM NODE 342.00 TO NODE 342.10 IS CODE = 8

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

«  100- YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.334 : -
SOIL CLASSIFICATION IS "A"
= RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 198.12
* EFFECTIVE AREA(ACRES) = 160.00
AVERAGED Fm(INCH/HR) = .582
™ TOTAL AREA(ACRES) = 160.00
« PEAK FLOW RATE(CFS) = 396.24
TC(MIN) = 16.74
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FLOW PROCESS FROM NODE 342.10 TO NODE 337.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
“ >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

™ DEPTH OF FLOW IN 63.0 INCH PIPE IS 50.4 INCHES

o PIPEFLOW VELOCITY (FEET/SEC.) = 21.3
UPSTREAM NODE ELEVATION = 1483.00

.. DOWNSTREAM NODE ELEVATION = 1431.00

™ FLOWLENGTH (FEET) = 2650.00 MANNINGS N = .013

« ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 396.24

= TRAVEL TIME(MIN.) = 2.07 TC(MIN.) = 18.81

£
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= FLOW PROCESS FROM NODE 337.10 TO NODE 337.10 IS CODE = 1

« CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 18.81
RAINFALL INTENSITY (INCH./HOUR) = 3.11
EFFECTIVE STREAM AREA(ACRES) = 160.00
«+ TOTAL STREAM AREA(ACRES) = 160.00
REAK'FLOW RATE(CFS) AT CONFLUENCE = 396.24

CONFLUENCE INFORMATION:
* STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)



1 2494.79 28.62 2.417 .58 1510.83
o 2 396.24 18.81 3.108 .58 160.00

«~ RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
'ONFLUENCE FORMULA USED FOR 2 STREAMS.
SUMMARY RESULTS:
STREAM CONFLUENCE EFFECTIVE

«  NUMBER Q(CFS) AREA (ACRES)
- 1 2782.56 1670.83
» 2 2654.56 1153.22
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
. PEAK FLOW RATE(CFS) = 2782.56 TIME(MINUTES) = 28.619
" EFFECTIVE AREA(ACRES) = 1670.83
« TOTAL AREA(ACRES) = 1777.00

~
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-« FLOW PROCESS FROM NODE 337.10 TO NODE 343.10 IS CODE = 5

o >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1431.00

~  DOWNSTREAM NODE ELEVATION =  1417.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1370.00

™" CHANNEL BASE(FEET) =  8.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 7.50
CHANNEL FLOW THRU SUBAREA(CFS) = 2782.56 ~— -~ -
FLOW VELOCITY(FEET/SEC) = 23.84 FLOW DEPTH(FEET) = 6.55
TRAVEL TIME(MIN.) = .96 TC(MIN.) = 29.58
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FLOW PROCESS FROM NODE 343.00 TO NODE 343.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.369
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 83.00 SUBAREA RUNOFF(CFS) = 133.53
EFFECTIVE AREA(ACRES) = 1753.83
AVERAGED Fm(INCH/HR) =  .582

.. TOTAL AREA(ACRES) = 1860.00
PEAK FLOW RATE(CFS) = 2821.46
~ TC(MIN) = 29.58

************i***************************************************************
= FLOW PROCESS FROM NODE 343.10 TO NODE 344.10 IS CODE = 5

- — —— — ——— — ——————— — ——— — —— —— — — — ——————————————— — —— —— - — — T —— — ——" St S — —— — ———————

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

= UPSTREAM NODE ELEVATION = 1417.00
DOWNSTREAM NODE ELEVATION =  1405.00
- CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00
CHANNEL BASE(FEET) = 8.00 "Z" FACTOR = 1.500
« MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
~~CHANNEL FLOW THRU SUBAREA(CFS) = 2821.46
“LOW VELOCITY (FEET/SEC) = 23.15 FLOW DEPTH(FEET) = 6.73
TRAVEL TIME (MIN.) = .94 TC(MIN.) = 30.51
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FLOW PROCESS FROM NODE 344.00 TO NODE 344.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.326
S30IL CLASSIFICATION IS “A"“
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
% SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 125.54
EFFECTIVE AREA(ACRES) = 1833.83
“ AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 1940.00
PEAK FLOW RATE(CFS) = 2877.72
TC(MIN) = 30.51

.

M******************************************gﬁ********************************
-~ FLOW PROCESS FROM NODE 344.10 TO NODE 345.10 IS CODE = 5
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= >>>>>COMPUTE TRAPEZOIDAL-CHANNEt FLOW<<<<{
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  1405.00 .
= DOWNSTREAM NODE ELEVATION = 1394.00 .-
CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00
=~ CHANNEL BASE(FEET) = 8.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
“ CHANNEL FLOW THRU SUBAREA(CFS) = 2877.72
_ FLOW VELOCITY(FEET/SEC) = 22.46 FLOW DEPTH(FEET) = 6.95
TRAVEL TIME(MIN.) = .96 TC(MIN.) = 31.48

-
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"LOW PROCESS FROM NODE 345.00 TO NODE 345.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.283
~  SOIL CLASSIFICATION IS "AY
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
™ SUBAREA AREA (ACRES) = 64.00 SUBAREA RUNOFF (CFS) = 97.95
EFFECTIVE AREA(ACRES) = 1897.83
AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 2004.00
PEAK FLOW RATE(CFS) = 2904.65
TC(MIN) = 31.48

-

dekdkhhkhhdkhhkhhkdhhhkhhhhhhkhhhhhhkhhhhkhkhhhhkhhhhhhhhhhhhhhhhhkhhkhhhhhhkhkhhdhhkhhhdd
“ FLOW PROCESS FROM NODE 345.10 TO NODE 435.10 IS CODE = 1
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= >>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 31.48
RAINFALL INTENSITY (INCH./HOUR) = 2.28
« EFFECTIVE STREAM AREA(ACRES) = 1897.83
TOTAL STREAM AREA(ACRES) = 2004.00
« PEAK FLOW RATE(CFS) AT CONFLUENCE = 2904.65

L
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.LOW PROCESS FROM NODE 346.00 TO NODE 346.11 IS CODE = 2

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

™ DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE



= TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) J** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00

UPSTREAM ELEVATION = 1536.00 _

OWNSTREAM ELEVATION = 1508.00

£LEVATION DIFFERENCE = 28.00

TC = .412%[( 1000.00%* 3.00)/( 28.00)J** .20 = 13.350
* 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.819

SOIL CLASSIFICATION IS "A"™
" RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
. SUBAREA RUNOFF (CFS) = 14.57

TOTAL AREA (ACRES) = 5.00 PEAK FLOW RATE(CFS) = 14.57

-
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FLOW PROCESS FROM NODE 346.11 TO NODE | 346.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
s >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

~ DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.8 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 10.9 .

~ UPSTREAM NODE ELEVATION = 1508.00
DOWNSTREAM NODE ELEVATION = 1480.00

™ FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

_ ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 14.57

 TRAVEL TIME(MIN.) = 1.53 TC(MIN.) = 14.88
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-~ FLOW PROCESS FROM NODE 346.10 TO NODE 346.12 IS CODE = 8

~ 100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.578
SOIL CLASSIFICATION IS "A"
* RESIDENTIAL~-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 13.48
= EFFECTIVE AREA(ACRES) = 10.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 10.00
PEAK FLOW RATE(CFS) = 26.96
TC(MIN) = 14.88
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FLOW PROCESS FROM NODE ' 346.12 TO NODE 347.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
™ >>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.9 INCHES

«w PIPEFLOW VELOCITY(FEET/SEC.) = 10.7
UPSTREAM NODE ELEVATION = 1480.00

« DOWNSTREAM NODE ELEVATION = 1477.00
FLOWLENGTH (FEET) = 165.00 MANNINGS N = .013

= ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 26.96

# TRAVEL TIME(MIN.) = .26 TC(MIN.) = 15.14
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“ FLOW PROCESS FROM NODE 347.00 TO NODE 347.10 IS CODE = 8

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



100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.542
SOIL CLASSIFICATION IS “A“

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
"UBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  26.64

sFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) =  20.00

PEAK FLOW RATE(CFS) = 53.27

TC(MIN) = 15.14
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FLOW PROCESS FROM NODE 347.10 TO NODE  348.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER—ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.9 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 9.8

UPSTREAM NODE ELEVATION = 1477.00

DOWNSTREAM NODE ELEVATION = 1471.00

FLOWLENGTH (FEET) = 670,00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFI.OW THRU SUBAREA(CFS) = 53.27

TRAVEL TIME(MIN.) = 1.14 TC(MIN.) = 16.28

WT***************************************************************************

FLOW PROCESS FROM NODE 348.00 TO NODE 348.10 IS CODE = 8

i

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.391
SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  50.55
EFFECTIVE AREA(ACRES) = 40.00
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) =  40.00
PEAK FLOW RATE(CFS) = 101.11
TC(MIN) = 16.28
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FLOW PROCESS FROM NODE 348.10 TO NODE 349.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER—ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

L

L

DEPTH OF FLOW IN 42.0 INCH PIPE IS 33.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 12.2

UPSTREAM NODE ELEVATION = 1471.00

DOWNSTREAM NODE ELEVATION = 1456.00

FLOWLENGTH (FEET) = 1350.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 101.11

TRAVEL TIME(MIN.) = 1.84 TC(MIN.) = 18.11
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LOW PROCESS FROM NODE 349.00 TO NODE 349.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.180



SOIL CLASSIFICATION Is "aw

w RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5820
SUBAREA AREA(ACRES) = 31.00 SUBAREA RUNOFF(CFS) = = 72.48

.« EFFECTIVE AREA(ACRES) = 71.00
VERAGED Fm(INCH/HR) =  .582

- «OTAL AREA(ACRES) = 71.00
PEAK FLOW RATE(CFS) = 166.00

« TC(MIN) = 18.11

kdkkkhdhhhhdhhdhdhhhdhdkhkhhhhhhhhkhhhhhkhhhhhhhhhkhhhhhhhkdhdhhhkhhdkhkkkdkkdkdkkkhhkhkhhkhk
“ FLOW PROCESS FROM NODE 349.10 TO NODE 345.10 IS CODE = 5

™ >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

~ UPSTREAM NODE ELEVATION =  1456.00
DOWNSTREAM NODE ELEVATION =  1394.00 N

« CHANNEL LENGTH THRU SUBAREA(FEET) = 3200.00 :
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 1.500

- MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 2.50
CHANNEL FLOW THRU SUBAREA (CFS) = 166.00

=~ FLOW VELOCITY (FEET/SEC) = 14.92 FLOW DEPTH(FEET) = 1.70

TRAVEL TIME(MIN.) = 3.58 TC(MIN.) = 21.69

B
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FLOW PROCESS FROM NODE 345.10 TO NODE 345.10 IS CODE = 1

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

"ONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
. _IME OF CONCENTRATION (MINUTES) = 21.69

RAINFALL INTENSITY (INCH./HOUR) = 2.85
- EFFECTIVE STREAM AREA(ACRES) = 71.00

TOTAL STREAM AREA(ACRES) = = 71.00
= PEAK FLOW RATE(CFS) AT CONFLUENCE = 166.00

> CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
™ NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 2904.65 31.48 2.283 .58 1897.83
2 166.00 21.69 2.854 .58 71.00

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

« SUMMARY RESULTS:
STREAM CONFLUENCE EFFECTIVE

= NUMBER Q(CFS) AREA (ACRES)
- 1 3028.89 1968.83
2 2840.15 1378.73
™ COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 3028.89 TIME(MINUTES) = 31.477
EFFECTIVE AREA(ACRES) = 1968.83
- TOTAL AREA(ACRES) = 2075.00
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LOW PROCESS FROM NODE 345.10 TO NODE 350.00 IS CODE = 5
“  >>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

]

s



UPSTREAM NODE ELEVATION = 1394.00

« DOWNSTREAM NODE ELEVATION =  1375.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1500.00
~ CHANNEL BASE(FEET) = 8.00 "Z" FACTOR = 1.500
‘ANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
=~ <¢HANNEL FLOW THRU SUBAREA(CFS) = 3028.89
FLOW VELOCITY (FEET/SEC) = 26.55 FLOW DEPTH(FEET) = 6.45
= TRAVEL TIME(MIN.) = .94 TC(MIN.) = 32.42
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FIOW PROCESS FROM NODE 350.00 TO NODE 252.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
a >>>>>TRAVELTIME THRU SUBAREA<<<<<

- UPSTREAM NODE ELEVATION = 1375.00
DOWNSTREAM NODE ELEVATION = 1320.00 .

« CHANNEL LENGTH THRU SUBAREA(FEET) = 3000.00 T
CHANNEL BASE(FEET) = 8.00 "Z" FACTOR = 1.500

-~ MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA (CFS) = 3028.89 '

++ - FLOW VELOCITY (FEET/SEC) = 30.30 FLOW DEPTH(FEET) = 5.92

TRAVEL TIME(MIN.)-= 1.65 TC(MIN.) = 34.07

“*****f**********************************************************************
FLLOW PROCESS FROM NODE 252.10 TO NODE 252.10 IS CODE = 1

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

“ONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
_IME OF CONCENTRATION(MINUTES) = 34.07
RAINFALL INTENSITY (INCH./HOUR) = 2.18
-~ EFFECTIVE STREAM AREA(ACRES) = 1968.83
TOTAL STREAM AREA (ACRES) = 2075.00 :
=« PEAK FLOW RATE(CFS) AT CONFLUENCE = 3028.89

- CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 3028.89 34.07 2.177 .58 1968.83

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
-« CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:
= STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
‘ 1 3028.89 1968.83
“  COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 3028.89 TIME(MINUTES) = 34.069
™ EFFECTIVE AREA(ACRES) = 1968.83
« TOTAL AREA(ACRES) = 2075.00

«~ END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 2075.00
« EFFECTIVE AREA(ACRES) = 1968.83
~OEAK FLOW RATE (CFS) = 3028.89

END OF RATIONAL METHOD ANALYSIS



***********************************************************************
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
Copyright 1983,86,87 Advanced Engineering Software (aes)
Ver. 4.1C Release Date: 5/11/87 Serial # I00908

Especially prepared for:

HALL & FOREMAN
*hkkkkkkkkkkkkhkkkkkkkkkkkk DESCRIPTION OF STUDY *kkkhkhkhkdkhkhkhkdkdhdhhkkkhkkdkk
* NORTH FONTANA MASTER STORM DRAIN, LINE D
* Q 25-YEAR, DESIGN Q
* JN 3547
hhkkkhkhkkkhhhhhkhhhdhhdkhkhhhhhhhhkhhhhhrhhhhhhkhhkhkhkhhkhhhhhkhkhhkkhkkkkkk

FILE NAME: LINED.25
TIME/DATE OF STUDY: 1: 5 1/ 1/1980

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

=—*TIME-OF~CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE =
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.040
100-YEAR STORM 60-MINUTE INTENSITY (INCH/HOUR) = 1.520
COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 25.00 1-HOUR INTENSITY (INCH/HOUR) = 1.2069
SLOPE OF INTENSITY DURATION CURVE = .6000
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FLOW PROCESS FROM NODE 200.00 TO NODE 200.10 IS CODE = 2

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3,00)/(ELEVATION CHANGE) ]** .20
INITIAL SUBAREA FLOW-LENGTH = 1000.00

UPSTREAM ELEVATION = 1530.10
DOWNSTREAM ELEVATION = = 1508.10
ELEVATION DIFFERENCE = 22.00
TC = .412%[( 1000.00** 3.00)/( 22.00)]** .20 =  14.009
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.889
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 20.68
TOTAL AREA (ACRES) = 9.96 PEAK FLOW RATE(CFS) = 20.68
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FLOW PROCESS FROM NODE 200.10 TO NODE 202.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 10.6

UPSTREAM NODE ELEVATION = 1508.10

DOWNSTREAM NODE ELEVATION = 1503.00

FLOWLENGTH(FEET) = 240.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 20.68

TRAVEL TIME (MIN.) = .38 TC(MIN.) = 14.39

********************Q**************************************************
FLOW PROCESS FROM NODE 202.10 TO NODE 202.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 14.39

RAINFALL INTENSITY (INCH./HOUR) = 2.84

EFFECTIVE STREAM AREA (ACRES) = 9.96

TOTAL STREAM AREA(ACRES) = 9.96

PEAK FLOW RATE(CFS) AT CONFLUENCE = 20.68
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.10 IS CODE = 2

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE) J** .20
INITIAL SUBAREA FLOW-LENGTH = 1100.00

UPSTREAM ELEVATION = 1529.90
DOWNSTREAM ELEVATION = 1503.00
ELEVATION DIFFERENCE = 26.90
TC = .412%[( 1100.00%** 3.00)/( 26.90) ]** .20 = 14.249
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.860
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 13.61
TOTAL AREA (ACRES) = 6.64 PEAK FLOW RATE(CFS) = 13.61

khkhkhkhhkhhhhkhhhhhhkhkhhhhhhhhhhhhkhhhhkhhkhkhhkhkhkhhhkhrhkhhkhhhkhhhkhhhkhkhdhrkhx
FLOW PROCESS FROM NODE 202.10 TO NODE 202.10 IS CODE = 1




TIME OF CONCENTRATION(MINUTES) = 14.25

RAINFALL INTENSITY (INCH./HOUR) = 2.86
EFFECTIVE STREAM AREA (ACRES) = 6.64

TOTAL STREAM AREA (ACRES) = 6.64

PEAK FLOW RATE(CFS) AT CONFLUENCE = 13.61
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.10 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

INITIAL SUBAREA FLOW-LENGTH = 750.00
UPSTREAM ELEVATION = 1512.90
DOWNSTREAM ELEVATION = 1503.00
ELEVATION DIFFERENCE = 9.90
TC = .412%[( 750.00%* 3.00)/( 9.90) ]** .20 = 13.830
25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.911
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 6.23
TOTAL AREA(ACRES) = 2.97 PEAK FLOW RATE(CFS) = 6.23
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FLOW PROCESS FROM NODE 202.10 TO NODE 202.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MINUTES) = 13.83

RAINFALL INTENSITY (INCH./HOUR) = 2.91

EFFECTIVE STREAM AREA (ACRES) = 2.97

TOTAL STREAM AREA (ACRES) = 2.97

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.23

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 20.68 14.39 2.843 .58 9.96
2 13.61 14.25 2.860 .58 6.64
3 6.23 13.83 2.911 .58 2.97

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)



2 40.33 19.48

3 40.21 18.99
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 40.33 TIME(MINUTES) =  14.249
EFFECTIVE AREA(ACRES) = 19.48
TOTAL AREA (ACRES) = 19.57
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FLOW PROCESS FROM NODE 202.10 TO NODE 204.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.6 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 13.0

UPSTREAM NODE ELEVATION = 1503.00

DOWNSTREAM NODE ELEVATION = 1490.50

FLOWLENGTH (FEET) = 540.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 40.33

TRAVEL TIME (MIN.) = .69 TC(MIN.) = 14.94
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FLOW PROCESS FROM NODE 203.00 TO NODE 204.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.780

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 13.51 SUBAREA RUNOFF(CFS) =  26.72
EFFECTIVE AREA(ACRES) = 32,99

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  33.08

PEAK FLOW RATE(CFS) = 65.24

TC(MIN) = 14.94
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FLOW PROCESS FROM NODE 204.00 TO NODE 204.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.780
SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 5.75 SUBAREA RUNOFF(CFS) = 11.37
EFFECTIVE AREA(ACRES) = 38.74
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  38.83
PEAK FLOW RATE(CFS) = 76.61
TC(MIN) = 14.94
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FLOW PROCESS FROM NODE 204.10 TO NODE 206.10 IS CODE = 3

DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 15.4

UPSTREAM NODE ELEVATION = 1490.50

DOWNSTREAM NODE ELEVATION = 1474.60

FLOWLENGTH (FEET) = 650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 76.61

TRAVEL TIME(MIN.) = .70 TC(MIN.) = 15.64
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FLOW PROCESS FROM NODE 205.00 TO NODE 206.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.704

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 11.62 SUBAREA RUNOFF(CFS) =  22.19
EFFECTIVE AREA(ACRES) = 50.36

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) =  50.45

PEAK FLOW RATE(CFS) = 96.17

TC(MIN) = 15.64
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FLOW PROCESS FROM NODE 206.00 TO NODE 206.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.704
SOIL CLASSIFICATION IS "a"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 11.36 SUBAREA RUNOFF(CFS) = 21.70
EFFECTIVE AREA(ACRES) = 61.72

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 61.81

PEAK FLOW RATE(CFS) = 117.87

TC(MIN) = 15.64
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FILOW PROCESS FROM NODE 206.10 TO NODE 208.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<




DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.2 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 16.5

UPSTREAM NODE ELEVATION = 1474.60

DOWNSTREAM NODE ELEVATION = 1468.00

FLOWLENGTH(FEET) = 315.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 117.87

TRAVEL TIME (MIN.) = .32 TC(MIN.) = 15.96
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FLOW PROCESS FROM NODE 208.10 TO NODE 208.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 15.96

RAINFALL INTENSITY (INCH./HOUR) = 2.67

EFFECTIVE STREAM AREA (ACRES) = 61.72

TOTAL STREAM AREA(ACRES) = 61.81

PEAK FLOW RATE(CFS) AT CONFLUENCE = 117.87

Ihkkkhhhhkdkdkhkhkhhhkhhhhkdkkhkhhkhhhhhhhhhhhkrrkkrkkk kA Ak kkkkkkkr kA Ak kkkkkkkkkk
FLOW PROCESS FROM NODE 208.00 TO NODE 208.10 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
TC = K*[ (LENGTH** 3,00)/(ELEVATION CHANGE) J** .20

INITIAL SUBAREA FLOW-LENGTH = 820.00
UPSTREAM ELEVATION = 1478.90
DOWNSTREAM ELEVATION = 1468.00
ELEVATION DIFFERENCE = 10.90
TC = .412%[( 820.00%* 3,00)/( 10.90) ]J** .20 = 14.312
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.852
SOIL CLASSIFICATION IS "AM
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 12.54
TOTAL AREA (ACRES) = 6.14 PEAK FLOW RATE(CFS) = 12.54
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FLOW PROCESS FROM NODE 208.10 TO NODE 208.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 14.31

RAINFALL INTENSITY (INCH./HOUR) = 2.85

EFFECTIVE STREAM AREA(ACRES) = 6.14

TOTAL STREAM AREA(ACRES) = 6.14

PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.54



CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 117.87 15.96 2.672 .58 61.72
2 12.54 14.31 2.852 .58 6.14

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 129.41 67.86
2 127.37 61.48
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 129.41 TIME(MINUTES) = 15.959
EFFECTIVE AREA(ACRES) = 67.86
TOTAL AREA (ACRES) = 67.95
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FLOW PROCESS FROM NODE 208.10 TO NODE 208.20 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

PIPEFLOW VELOCITY (FEET/SEC.) = 13.5

UPSTREAM NODE ELEVATION = 1462.00

DOWNSTREAM NODE ELEVATION = 1460.00

FLOWLENGTH (FEET) = 620.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 129.41

TRAVEL TIME (MIN.) = .77 TC(MIN.) = 16.73
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FLOW PROCESS FROM NODE 208.20 TO NODE 208.20 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 16.73

RAINFALL INTENSITY (INCH./HOUR) = 2.60

EFFECTIVE STREAM AREA (ACRES) = 67.86

TOTAL STREAM AREA(ACRES) = 67.95

PEAK FLOW RATE(CFS) AT CONFLUENCE = 129.41
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FLOW PROCESS FROM NODE 207.00 TO NODE 208.20 IS CODE = 2




DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
TC = K*[ (LENGTH** 3,00)/(ELEVATION CHANGE)]** .20

INITIAL SUBAREA FLOW-LENGTH = 900.00
UPSTREAM ELEVATION = 1488.00
DOWNSTREAM ELEVATION = 1467.00
ELEVATION DIFFERENCE = 21.00
TC = .412*[( 900.00%* 3.00)/( 21.00)]** .20 = 13.274
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.984
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 18.85
TOTAL AREA (ACRES) = 8.72 PEAK FLOW RATE(CFS) = 18.85

hhkhkkhhkkhhhhdhhkhhhkhhdhhkdhhdddddhddddddddddddkdd sk ks dkdkddkddkkkkkdkkekx
FLOW PROCESS FROM NODE 208.20 TO NODE 208.20 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 13.27

RAINFALL INTENSITY (INCH./HOUR) = 2.98

EFFECTIVE STREAM AREA (ACRES) = 8.72

TOTAL STREAM AREA (ACRES) = 8.72

PEAK FLOW RATE (CFS) AT CONFLUENCE = 18.85

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 129.41 16.73 2.597 .58 67.86
2 18.85 13.27 2.984 .58 8.72

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 145.23 76.58
2 141.24 62.57
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 145.23  TIME(MINUTES) = 16.728
EFFECTIVE AREA(ACRES) = 76.58
TOTAL AREA(ACRES) = 76.67

hkdkhkkhkhhhkhhhkhhkhkhrdkhhhhkdhhhhkhhhhhhhhhkhhhhhhhkhhhhhhhhkkhhhkhhkhdrkhhhkkdhhhn
FLOW PROCESS FROM NODE 208.20 TO NODE 209.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-~ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<




DEPTH OF FLOW IN 42.0 INCH PIPE IS 33.2 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 17.8

UPSTREAM NODE ELEVATION = 1460.00

DOWNSTREAM NODE ELEVATION = 1433.00

FLOWLENGTH (FEET) = 1150.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 145.23

TRAVEL TIME(MIN.) = 1.08 TC(MIN.) = 17.80

hdhhkhkkhkkhhhhhkhkhkkhhhhhhkhhhhhhhhhhhhhkhkhkhkhhhhhkhkhkdhdhhddhhhhhdddhhhhhkdddhddis
FLOW PROCESS FROM NODE 209.00 TO NODE 209.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.502
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5

SUBAREA AREA(ACRES) = 22.04 SUBAREA RUNOFF(CFS) =  38.08

EFFECTIVE AREA(ACRES) = 98.62

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 98.71

PEAK FLOW RATE(CFS) = 170.39

TC(MIN) = 17.80

/Lr;q,-lﬁ

******************************;k**ic:k************************************

FLOW PROCESS FROM NODE 209.80C TO NODE 210.10 IS CODE = 3
___________________________ o e e e e e e 2 o e e 2 o e e e 0

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 48.0 INCH PIPE IS 33.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 18.0

UPSTREAM NODE ELEVATION = 1433.00

DOWNSTREAM NODE ELEVATION = 1413.00

FLOWLENGTH (FEET) = 965.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 170.39

TRAVEL TIME(MIN.) = .89 TC(MIN.) = 18.70

hkhkkhdkkhhkhhhkhhhhhhdkhhhkhkhhhkhhhhkhhhhhhhhhdhhkhdhdhhkkhhhkdhhhkhkhhhkhhkdhkhk
- FLOW PROCESS FROM NODE 210.00 TO NODE 210.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.429

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 25.47 SUBAREA RUNOFF(CFS) =  42.35
EFFECTIVE AREA(ACRES) = 124.09

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 124.18

PEAK FLOW RATE(CFS) = 206.31



TC(MIN) = 18.70

kkhkkhhkhkdhhhkkhhhkhkhhhkhkhhhhhhhkhhhhkhhdhhkhhkhhhhhhkhhkhhkdhkhhhkhhhhkhhhdkhhrkkk
FLOW PROCESS FROM NODE 210.10 TO NODE 211.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 651.0 INCH PIPE IS 37.3 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 18.5

UPSTREAM NODE ELEVATION = 1413.00

DOWNSTREAM NODE ELEVATION = 1404.00

FLOWLENGTH (FEET) = 450.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 206.31

TRAVEL TIME(MIN.) = .40 TC(MIN.) = 19.10

hkhkdkkhhhkdhddhddddhdddddddkdddhddkdddoddeddodddoddddedededededededededdekodkoddkdokddkokdokdkodkokkkk
FLOW PROCESS FROM NODE 211.00 TO NODE 211.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.398

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 27.71 SUBAREA RUNOFF(CFS) = 45,30
EFFECTIVE AREA(ACRES) = 151.80

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 151.89

PEAK FLOW RATE(CFS) = 248.14

TC(MIN) = 19.10

kkkkkkhhhhkkhkhkkkkhhhkhkhkhkkhhhhhhkkhkhkhkhhdhhhhhhhhhkhhhhhhkhhhrhkhkkkkhhhhkkhhkrk
FLOW PROCESS FROM NODE 211.10 TO NODE 211.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 19.10

RAINFALL INTENSITY (INCH./HOUR) = 2.40

EFFECTIVE STREAM AREA(ACRES) = 151.80

TOTAL STREAM AREA(ACRES) = 151.89 SEE WMEX
PEAK FLOW RATE(CFS) AT CONFLUENCE = 248.14 PAGE

hhkkhhhhkhkhhhkhhhhhhhhhkhhhhhhhkhkhhhhhhhhhhhhhhhhhhhhhhhrrkkkhhkhhkhkhkkhkk
FLOW PROCESS FROM NODE 211.10 TO NODE 211.10 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 32.74 RAIN INTENSITY(INCH/HOUR) = 1.74
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EFFECTIVE AREA(ACRES) = 320.00
TOTAL AREA (ACRES) = 320.00 PEAK FLOW RATE(CFS) = 513.52
AVERAGED LOSS RATE, Fm(IN/HR) = .580

Thkkhkhhhhhkkhhhhhhhhhhhkhkhhrhhhhhhrhkhkhhkhh Ik kkkhhhhkhhhkhhkhkhkhhhkrhhkkkk
FILOW PROCESS FROM NODE 211.10 TO NODE 211.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 32.74

RAINFALL INTENSITY (INCH./HOUR) = 1.74

EFFECTIVE STREAM AREA(ACRES) = 320.00

TOTAL STREAM AREA(ACRES) = 320.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 513.52

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 248.14 19.10 2.398 .58 151.80
2 513.52 32.74 1.736 .58 320.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 719.48 338.51
2 671.16 471.80
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 719.48  TIME (MINUTES) = 19.104
EFFECTIVE AREA (ACRES) = 338.51
TOTAL AREA (ACRES) = 471.89

hkkhkkkkkhkhhkkkhhhhkkhkdhhhhhkhhkhkhkhhhhhhhhhhhhkhkhhhhhhkhkhkhhhhkhhhhhhhkhkkhkkxkkkkk
FLOW PROCESS FROM NODE 211.10 TO NODE 212.10 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

PIPEFLOW VELOCITY(FEET/SEC.) = 12.7

UPSTREAM NODE ELEVATION = 1404.00

DOWNSTREAM NODE ELEVATION = 1398.00

FLOWLENGTH(FEET) = 1315.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 102.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 719.48

TRAVEL TIME (MIN.) = 1.73 TC(MIN.) = 20.83

hkhkhkhkkkhkkkhkhkhhkkhhkhkhkhkkhkhkkhhkhkhkkkhkhkhkkkkhkhkhkhkkhkkkhkhkkhkhkhkhkhkhkhkkhhkkkkkkkk
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FLOW PROCESS FROM NODE 212.00 TO NODE 212.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.277
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 78.90 SUBAREA RUNOFF(CFS) = 120.35
EFFECTIVE AREA(ACRES) = 417.41
AVERAGED Fm(INCH/HR) = .581
TOTAL AREA(ACRES) = 550.79 (:)
PEAK FLOW RATE(CFS) = 719.48 SE-
TC(MIN) = 20.83 e T
PASE
hkhkhkhkhkhkkkkkhkkhkkhkhkhkhkkkhkhkhkhkhkhhkhkhkhkhdhkkhhkhkhhhkkhkkhkkhkhkhkhkhkdkhkhhkhkhkhhkkhkhkhkhkdkkkkkk
FLOW PROCESS FROM NODE 212.10 TO NODE 213.10 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

PIPEFLOW VELOCITY(FEET/SEC.) = 12.7

UPSTREAM NODE ELEVATION = 1398.00

DOWNSTREAM NODE ELEVATION = 1392.00

FLOWLENGTH (FEET) = 1320.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 102.00 NUMBER OF PIPES = 1l
PIPEFLOW THRU SUBAREA(CFS) = 719.48

TRAVEL TIME(MIN.) = 1.74 TC(MIN.) = 22.57

kkkkkkkkkkhhkdhhkhkdhhhhkhhhkhkhhhkhhhhkhkhhhhkhkhhhkhkhhhhkhhhkhhhkdkhkhkkhrhhhhkkhhhkdkkkkk
FLOW PROCESS FROM NODE 213.00 TO NODE 213.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.170

SOIL CILASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5

SUBAREA AREA (ACRES) = 78.75 SUBAREA RUNOFF(CFS) = 112.56

EFFECTIVE AREA(ACRES) = 496.16 —_—

AVERAGED Fm(INCH/HR) = .581

TOTAL AREA(ACRES) = 629.54 (2)

PEAK FLOW RATE(CFS) = 719.48 SEE

TC(MIN) = 22.57 wECT
PASE

khkkhkkhkkhkkhkhhhhkkhkhhhhhhhhhhhhhhhhhhhhhhhhdhhhhkhhkhdhdhhhkhhhhhhhkhkhhhhhdhk
FLOW PROCESS FROM NODE 213.10 TO NODE 214.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 102.0 INCH PIPE IS 76.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 15.8
UPSTREAM NODE ELEVATION = 1392.00

12
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DOWNSTREAM NODE ELEVATION = 1384.00

FLOWLENGTH (FEET) = 1400.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 102.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 719.48

TRAVEL TIME(MIN.) = 1.48 TC(MIN.) = 24.05

dhkkkhdkkkkkkhdkhdhhhhhhhkhhhkhhhhhhhhhhhhhhhkhhhkkhhhhhkhhhhhhhhkhkkkkkkkkkk
FLOW PROCESS FROM NODE 214.00 TO NODE 214.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.089

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5

SUBAREA AREA(ACRES) = 82.69 SUBAREA RUNOFF(CFS) = 112.16

EFFECTIVE AREA(ACRES) = 578.85

AVERAGED Fm(INCH/HR) = .581 <:>

TOTAL AREA(ACRES) = 712.23 !

PEAK FLOW RATE(CFS) = 785.46 SEE

TC(MIN) = 24.05 NEXT
PAGE

hhkkhkkkhhhkhhhhkhhhhkhhkkhhhhhhhkhhhhkhhhhhhkhhhhkdhhhkdhhhkhhhhhhhhhhdkdhdhdddkkkkk
FILOW PROCESS FROM NODE 214.10 TO NODE 214.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 24.05

RAINFALL INTENSITY (INCH./HOUR) = 2.09

EFFECTIVE STREAM AREA(ACRES) = 578.85

TOTAL STREAM AREA(ACRES) = 712.23

PEAK FLOW RATE(CFS) AT CONFLUENCE = . 785.46

dhkkkkdkhhhhhhhkhkhhdhhhkhhkhhhhhhhhhkhhhhkhhhrhhhkhkkhhkhkhkdkhkkhhhhhhhkhhrhrkrrk
FLOW PROCESS FROM NODE 215.00 TO NODE 215.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]** .20
INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1528.00

DOWNSTREAM ELEVATION =  1495.00
ELEVATION DIFFERENCE = 33.00
TC = .412*[( 1000.00%* 3.00)/( 33.00)]** .20 = 12.918
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.033
SOIL CLASSIFICATION IS "AW
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 11.03
TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 11.03
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Tkkhkkhkhkhhhkkkhkkhkhdhhhkhhhhkhkhhhkhkhhhkhkhhhhkhhhhhhhhhhkkhhdhhhhhkkhhkkhhkhhx
FLOW PROCESS FROM NODE 215.11 TO NODE 215.12 IS CODE = 3
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DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 10.4

UPSTREAM NODE ELEVATION = 1495.00

DOWNSTREAM NODE ELEVATION = 1466.50

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 11.03

TRAVEL TIME (MIN.) = 1.61 TC(MIN.) = 14.53

kkkkkhkhkhhhhkhkhkdhhhkhhkdkhhhhhkhhhhhkhhhhhhhhhhhhhkhhhhhhhhhhhhhkkdhkhkhhkhhkhk
FLOW PROCESS FROM NODE 215.10 TO NODE 215.12 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.827

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 10.10
EFFECTIVE AREA(ACRES) = 10.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  10.00

PEAK FLOW RATE(CFS) = 20.20

TC(MIN) = 14.53

Kkkkkkkdkdkkdkkdhhhhkhkhhhkhhhhhdhhhhhdhdhhhkhkhhhhhhhhhkkkhkhkhkhkhkkdhkdk
FLOW PROCESS FROM NODE 215.12 TO NODE 216.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.8 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 5.1

UPSTREAM NODE ELEVATION = 1466.50

DOWNSTREAM NODE ELEVATION = 1466.00

FLOWLENGTH (FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 20.20

TRAVEL TIME(MIN.) = .55 TC(MIN.) = 15.08

hkkkkhkhkkhkhhkkhhhhhhhhhhhhkhkhhhhhhhhhhhhhdhhhhhhhhhkdhhhhhhhdkhhkhhhkhhrhhdd
FLOW PROCESS FROM NODE 216.00 TO NODE 216.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.764
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SOIL CLASSIFICATION IS "A"

RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  19.64 :
EFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 20.00

PEAK FLOW RATE(CFS) =  39.28

TC(MIN) = 15.08

ek e e de e de ke e ok e ke e e ok ek ko o o ok o e de e e e ek ok ok ok ok ok ok ok ok ok ok ko ko gk ok ok ok ok e ok e o ok ok ok ok ok ke ok ok
FLOW PROCESS FROM NODE 216.10 TO NODE 217.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.6 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 6.0

UPSTREAM NODE ELEVATION = 1466.00

DOWNSTREAM NODE ELEVATION = 1465.00

FLOWLENGTH(FEET) = 330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 39.28

TRAVEL TIME(MIN.) = .91 TC(MIN.) = 15.99

Fhkhkkhhhhhhhkhhhkhkhhkhhhhkhhdhhkhhhhkhdhhhhkhkhhdhkhhdkkdkhddk ks kg ks dddkkdkdhordddhkkk
FLOW PROCESS FROM NODE 217.00 TO NODE 217.10 IS CODE = 8
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.669

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 37.56
EFFECTIVE AREA(ACRES) = 40.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  40.00

PEAK FLOW RATE(CFS) = 75.12

TC(MIN) = 15.99

kkkkkkhkdkhkhhkhhkkhhkkhkdhhhhhhhhkdkdhdkkhhhhhhkhkkhhhhddddkdhhdhddddddhhkhhkhdkdk
FLOW PROCESS FROM NODE 217.10 TO NODE 218.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 48.0 INCH PIPE IS 38.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 6.9

UPSTREAM NODE ELEVATION = 1465.00

DOWNSTREAM NODE ELEVATION = 1463.00

FLOWLENGTH (FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 75.12
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TRAVEL TIME(MIN.) = l.61 TC(MIN.) = 17.60

Thkkkkhkhkhhdhhhhhhhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhkkhkdhhdkkdkdkddddkddkkdhhkk ks
FLOW PROCESS FROM NODE 218.00 TO NODE 218.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.519

SOIL CLASSIFICATION IS "Aw

RESIDENTIAL~-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5

SUBAREA AREA (ACRES) = 40.00 SUBAREA RUNOFF (CFS) = 69.75

EFFECTIVE AREA (ACRES) = 80.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 80.00

PEAK FLOW RATE(CFS) = 139.50 <:>

TC(MIN) = 17.60 sz
WMNEXT
FAGE

***********************************************************************
FLOW PROCESS FROM NODE 218.10 TO NODE 219.10 IS CODE = 3

——————-——-————_——————__—_———-——————_—-—————_—————————_———————-—————-—-—

DEPTH OF FLOW IN 60.0 INCH PIPE IS 45.3 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 8.8

UPSTREAM NODE ELEVATION = 1463.00

DOWNSTREAM NODE ELEVATION = 1458.00

FLOWLENGTH (FEET) = 1400.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 139.50

TRAVEL TIME(MIN.) = 2.66 TC(MIN.) = 20.26

khkdkkdhhddhdhdhhhhdhdhdhdhhdkdddddhhdkhdhdhdkddddddddokdd sk ko ko dodokdok ok ok odk ok k& k ok ok k& ok
FLOW PROCESS FROM NODE 219.00 TO NODE 219.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.315
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 124.80
EFFECTIVE AREA(ACRES) = 160.00 R
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 160.00 9
PEAK FLOW RATE(CFS) = 249.59 _
TC(MIN) = 20.26 ses
ASEXT
AL LE
***********************************************************************
FLOW PROCESS FROM NODE 219.10 TO NODE 220.10 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
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PIPEFLOW VELOCITY(FEET/SEC.) = 12.7

UPSTREAM NODE ELEVATION = 1458.00

DOWNSTREAM NODE ELEVATION = 1451.00

FLOWLENGTH (FEET) = 1400.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 249.59

TRAVEL TIME(MIN.) = 1.84 TC(MIN.) = 22.09

khkkkkkhkdhkhkhkhkdhhhhkhkkhkhhkhkhhhhhhdhhhhhhkkkkhhhhkkdhhhkhhhhhhhhkhkdkdkd sk
FLOW PROCESS FROM NODE 220.00 TO NODE 220.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.198

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5

SUBAREA AREA(ACRES) = 83.00 SUBAREA RUNOFF(CFS) = 120.71

EFFECTIVE AREA(ACRES) = 243.00 —

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 243.00 <:>

PEAK FLOW RATE(CFS) = 353.39 SEE

TC(MIN) = 22.09 wEXT
PAGE

hkkkkkdddhkhkhkhkkhdhdhhhhddhhkhhhhdkhhhhhhhhhhhhhhkhhhrhkhdhkhhkhhhhhhhhkkkkxk
FLOW PROCESS FROM NODE 220.1C TO NODE 214.1C IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 60.0 INCH PIPE IS 46.6 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 21.6

UPSTREAM NODE ELEVATION = 1451.00

DOWNSTREAM NODE ELEVATION = 1395.00

FLOWLENGTH (FEET) = 2600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 353.39

TRAVEL TIME(MIN.) = 2.01 TC(MIN.) = 24.10

hkkkhkdkhhhhhkhkhkhkhhhkhkhkhkhhkhkhhkhkhhhkhhhdhhhhhhhhhhhhkhdrhkkdhkhhhhkhdhhhhrkrrrk
FLOW PROCESS FROM NODE 214.10 TO NODE 214.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 24.10

RAINFALL INTENSITY (INCH./HOUR) = 2.09

EFFECTIVE STREAM AREA (ACRES) = 243.00

TOTAL STREAM AREA(ACRES) = 243.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 353.39

17
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CONFLUENCE INFORMATION:

STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE

NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 785.46 24.05 2.089 .58 578.85
2 353.39 24.10 2.086 .58 243.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 1138.72 821.29
2 1137.35 821.85
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1138.72 TIME(MINUTES) = 24.046
EFFECTIVE AREA(ACRES) = 821.29
TOTAL AREA (ACRES) = 955.23

Fhkkkhkkhkhkhhkhdhhhkhhhhhhkkhhhhhhhhhhhhhhhhhhkhhhkhhhhhrhhhkkhhhkhhrhhkkkhkhk
FLOW PROCESS FROM NODE 214.10 TO NODE 221.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1395.00

DOWNSTREAM NODE ELEVATION = 1380.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2600.00

CHANNEL BASE(FEET) = 16.00 "2" FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1138.72

FLOW VELOCITY (FEET/SEC) = 15.38 FLOW DEPTH(FEET) = 4.63
TRAVEL TIME(MIN.) = 2.82 TC(MIN.) = 26.86

khkkkkkhhkkhhhhhhhkhhkhdkhkhkhhhhhhhhhkhhhhhhkhhhkhhhhhhhkhhhhhhkhkkhhkhhkhkkhkhkrkkrkhk
FLOW PROCESS FROM NODE 221.00 TO NODE 221.10 IS CODE = 8

T S T D e S D e s T D e S W T S S T VD s > > > —————— A —————— " T —— - — ——— " — ———— ———— ——— " T —

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.955

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5

SUBAREA AREA(ACRES) = 156.00 SUBAREA RUNOFF(CFS) = 192.72

EFFECTIVE AREA(ACRES) = 977.29

AVERAGED Fm(INCH/HR) =  .582 <2>

TOTAL AREA(ACRES) = 1111.23

PEAK FLOW RATE(CFS) = 1207.67 SEET

TC(MIN) = 26.86 MEX
PASE

kdkkkdhkhkdkhhhkhhhkhkhhhkhhkkhkhkhkhkhkhkhhkhkhkhkhhhkhkkhkhhhkhkhkhkhkkhkkhkhkhkkhkhhkkhkhhhkhhhkkhkdkkkkk
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- FL.OW PROCESS FROM NODE 221.10 TO NODE 221.10 IS CODE = 1

- CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 26.86

RAINFALL INTENSITY (INCH./HOUR) = 1.95

EFFECTIVE STREAM AREA(ACRES) = 977.29

TOTAL STREAM AREA(ACRES) = 1111.23

- PEAK FLOW RATE(CFS) AT CONFLUENCE = 1207.67

dhkkkkhkkhhhhhhhhkhkhkhkhkhkkhhhhhhhhhhhhhhkhhhhhhhkhhkhhhkkhhhkhkhkhkhhhhhkhkhk
- FLOW PROCESS FROM NODE 222.00 TO NODE 222.11 IS CODE = 2

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]J** ,20

- INITIAL SUBAREA FLOW-LENGTH = 1000.00

UPSTREAM ELEVATION = 1511.00
- DOWNSTREAM ELEVATION =  1481.00

ELEVATION DIFFERENCE = 30.00
- TC = .412*%[( 1000.00%* 3.00)/( 30.00)]** .20 = 13.167

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.998

- SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
- SUBAREA RUNOFF (CFS) = 10.87

TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 10.87

khkdkhkhkhhhkhkhhhkhhhkhkkdhhhhhhhkhkhhhkhhhhdhkhhhhkhhkhkhhhhkhhkhhkkhhhhkhkhkkhkkkkhkkkkx
FLOW PROCESS FROM NODE 222.11 TO NODE 222.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
- DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 10.7
UPSTREAM NODE ELEVATION = 1481.00
DOWNSTREAM NODE ELEVATION = 1450.00
- FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013
_ ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
- PIPEFLOW THRU SUBAREA(CFS) = 10.87
- TRAVEL TIME(MIN.) = 1.56 TC(MIN.) = 14.73

kkkhhkkkhkhkhhkkhkkhhhkhhkhkhkhkhhkkhkhkhkhhkhhkhkhhkhhkhhkhkhkhhhhkkhkhkhkkhhkhkkdkhkhkkkhkkkhkkkkxkk

- FLOW PROCESS FROM NODE 222.10 TO NODE 222.12 IS CODE = 8
) >>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
bt 25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.803

19



SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) =  10.00
EFFECTIVE AREA(ACRES) = 10.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) =  10.00

PEAK FLOW RATE(CFS) = 19.99

TC(MIN) = 14.73

khhhkhkkhhdhhhdkdhhhhhkdhhhdkhhhkhkhhkhhhhhhhhhhhhkhhkhkkhhdkhhhhdhkhkkdkdkdkdkkhhhk
FLOW PROCESS FROM NODE 222.12 TO NODE 223.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.2 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 6.6

UPSTREAM NODE ELEVATION = 1450.00

DOWNSTREAM NODE ELEVATION = 1449.00

FLOWLENGTH(FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 19.99

TRAVEL TIME (MIN.) = .42 TC(MIN.) = 15.15

Fhhhkkhkhhhhhhhhhhhkhhhkkhhhkhhhkhkhhhhhhhhhhkkkkhkkhhhhhhhhhhkdkkkkkhkkkkhh k%
FLOW PROCESS FROM NODE 223.00 TO NODE 223.10 IS CODE = 8

T o o 0 0 70 T30 1w o s o 7 2 e ) 0 s s e s s s . s . e S s — —— - ——— ] ] —— — e e kit o A o ot S o B e e e

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.756
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  19.57
EFFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  20.00
PEAK FLOW RATE(CFS) = 39.14
TC(MIN) = 15.15

Fhkkhkkhhhhhkhkhhkhhdhhdhhkkhhhhhhkhhhhhhhhkdhhhkhkkhkkhhhhkhhkhhhhhhhhkhhhkhhhhnk
FLOW PROCESS FROM NODE 223.10 TO NODE 224.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.2 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 8.0

UPSTREAM NODE ELEVATION = 1449.00

DOWNSTREAM NODE ELEVATION = 1446.80

FLOWLENGTH (FEET) = 330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 39.14

20



TRAVEL TIME (MIN.) = .68 TC(MIN.) = 15.83

hhkkkkkkhhhhhhhhhkhkhdhhkhhhhhkhhhhkhkhhhhhhhhhhhhhhhkkdhhhkrhhkhhhhhhkhhhhkhrx
FLOW PROCESS FROM NODE 224.00 TO NODE 224.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.684
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  37.84
EFFECTIVE AREA(ACRES) = 40.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  40.00
PEAK FLOW RATE(CFS) = 75.68
TC(MIN) = 15.83

kdkdededdkkkhdkkk ek k kR koot dkok ok ok ok ok de ok ok ok ko ko ok ok ok e ko ok ok ok ok
FLOW PROCESS FROM NODE 224.10 TO NODE 225.10 IS CODE = 3

DEPTH OF FLOW IN 45.0 INCH PIPE IS 33.8 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 8.5

UPSTREAM NODE ELEVATION = 1446.80

DOWNSTREAM NODE ELEVATION = 1443.50

FLOWLENGTH(FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 75.68

TRAVEL TIME(MIN.) = 1.31 TC(MIN.) = 17.15

hkkkdkkhkkhdhhkhhhhhhhhhhhdhhhhhhhdhhhhrhhhhhhhhkkkhhkhhkhhkkdhhhhhdhhhhkxkhkks
FLOW PROCESS FROM NODE 225.00 TO NODE 225.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.559

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5

SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 71.17

EFFECTIVE AREA(ACRES) = 80.00 —_—

AVERAGED Fm(INCH/HR) = .582 (Z)

TOTAL AREA(ACRES) = 80.00 e

PEAK FLOW RATE(CFS) = 142.34 P

TC(MIN) = 17.15 A EX
FPAEFE

dhkkhkkhhhhhhkhkhkhhhhhkkhhhhhhhhkhkhkhkhhhkhhhhhhhhhkhhhhkhkhkkhkhkhhkkhkhdhhhkhkhkkkkx
FLOW PROCESS FROM NODE 225.10 TO NODE 226.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
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>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 54.0 INCH PIPE IS 39.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 11.3

UPSTREAM NODE ELEVATION = 1443.50

DOWNSTREAM NODE ELEVATION = 1435.00

FLOWLENGTH(FEET) = 1225.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 142.34

TRAVEL TIME (MIN.) = 1.80 TC(MIN.) = 18.95

hkkhhkkhkhhkhhhkhkhhkddhkhhkhhhhhkhkhhhhhhhhkhhhkhhhhkhhhhdhhhhhkhhhkkhhkhhhhhhkkk
FLOW PROCESS FROM NODE 226.00 TO NODE 226.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.410
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 74.00 SUBAREA RUNOFF(CFS) = 121.76
EFFECTIVE AREA(ACRES) = 154.00
AVERAGED Fm(INCH/HR) = .582 <:>
TOTAL AREA(ACRES) = 154.00 SEE
PEAK FLOW RATE(CFS) = 253.39 T
TC(MIN) = 18.95 N

FPAGE

hkkdkkhkhkhhrhkkkkhhhhhkhkhhhhhkhkhhhhkhhhhkhhrhhhhhkhhkdhrrdhbdhkhhhthtrisres
FLOW PROCESS FROM NODE 226.10 TO NODE 221.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 54.0 INCH PIPE IS 40.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 19.9

UPSTREAM NODE ELEVATION = 1435.00

DOWNSTREAM NODE ELEVATION = 1380.00

FLOWLENGTH(FEET) = 2600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 253.39

TRAVEL TIME(MIN.) = 2.18 TC(MIN.) = 21.13

hkkkkhkhhkhkhhhkhhhhkkhhhhhhhhkhhhhhhhhhkhkhhkhhhhkhhhhkhkhhhkhkhhkhhhhhkhhkkdrrkrhrkkx
FLOW PROCESS FROM NODE 221.10 TO NODE 221.10 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 21.13

RAINFALL INTENSITY (INCH./HOUR) = 2.26

EFFECTIVE STREAM AREA(ACRES) = 154.00

TOTAL STREAM AREA(ACRES) = 154.00
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PEAK FLOW RATE(CFS) AT CONFLUENCE = 253.39

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME  INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 1207.67 26.86 1.955 .58 977.29
2 253.39 21.13 2.258 .58 154.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 1415.24 1131.29
2 1412.80 922.64
, COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1415.24 TIME(MINUTES) = 26.865
EFFECTIVE AREA(ACRES) = 1131.29
TOTAL AREA(ACRES) =  1265.23

dkhkkkhkdhhhkhkkhhhkhhhhkhhhhhhhkhhhhkhhhhhkhkhhkhkhkhhhhkhhhkkhhkhhhhkhkkhhkkhkrkkhhhhk
FLOW PROCESS FROM NODE 221.10 TO NODE 227.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  1380.00

DOWNSTREAM NODE ELEVATION = 1362.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 2670.00

CHANNEL BASE(FEET) = 16.00 "Z" FACTOR = .000

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1415.24 '
FLOW VELOCITY(FEET/SEC) = 17.35 FLOW DEPTH(FEET) = 5.10
TRAVEL TIME(MIN.) = 2.56 TC(MIN.) = 29.43

hhkkkhkhhkhhhkhkhhkhkhhhhhkhhhhhhhhhkhkhhhhhhhhhhhhhkhhkhhhhkhkhhhhhhhkkhhhkkkkkkkkk
FLOW PROCESS FROM NODE 227.00 TO NODE 227.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.851

SOIL CLASSIFICATION IS "A" ‘ ,

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5

SUBAREA AREA(ACRES) = 160.25 SUBAREA RUNOFF(CFS) = 182.96

EFFECTIVE AREA(ACRES) = 1291.54

AVERAGED Fm(INCH/HR) = .582 ‘ _

TOTAL AREA(ACRES) = 1425.48 k:>

PEAK FLOW RATE(CFS) = 1474.93 Ste

TC(MIN) = 29.43 IEXT
- AFuér
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hkdkkkdkhkhkhhhhhhhkhhkhhkhhkhhhkhhkhdhhhhhkhkhhkdhhhkhhkhhkdhkhhkhhkhhhhhkhrkhkhkrhkkhkx
FLOW PROCESS FROM NODE 227.10 TO NODE 227.10 IS CODE = 1

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 29.43

RAINFALL INTENSITY (INCH./HOUR) = 1.85

EFFECTIVE STREAM AREA(ACRES) = 1291.54

TOTAL STREAM AREA (ACRES) = 1425.48

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1474.93

hkkkhkkhkhhkhhhkhkhhkhkhhhhkhhhkhhkhkhhhhhhhkhkhhhhkhhhkhhhhkhhhkhhhkhhhhkhhhkhkhhhhkhhrkx
FLOW PROCESS FROM NODE 228.00 TO NODE 228.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1491.00
DOWNSTREAM ELEVATION = 1462.00
ELEVATION DIFFERENCE = 29.00
TC = .412%[( 1000.00** 3,00)/( 29.00)]** .20 = 13.256
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.986
SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) — .5
SUBAREA RUNOFF (CFS) = 10.82
TOTAL AREA (ACRES) = 5.00 PEAK FLOW RATE(CFS) = 10.82

hhkdkdkhhkkhkhhkhkhhkhhhhhkhhhhhhhkhhhhhhhkhhkhkhhkhhhhhhkhhkhhhhdhhkhhkdhhhkhhhkhhkkhdkhrx
FLOW PROCESS FROM NODE -228.11 TO NODE 228.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.3 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 10.3

UPSTREAM NODE ELEVATION = 1462.00

DOWNSTREAM NODE ELEVATION = 1433.50

FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 10.82

TRAVEL TIME(MIN.) = 1.61 TC(MIN.) = 14.87

okdk koo kdokk ket ek ok ek ko ko ke ke ek ok ok
FLOW PROCESS FROM NODE 228.10 TO NODE 228.12 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.787
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SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF (CFS) = 9.92
EFFECTIVE AREA(ACRES) =  10.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  10.00

PEAK FLOW RATE(CFS) = 19.85

TC(MIN) = 14.87

khkkhkhdkdkhhhdhhhhhhhdkhhkhhhhhhhhhhkhhhhkhkhkhkhhhkhhk kg dhdkkkkhkkdhkdkkkk ik
FLOW PROCESS FROM NODE 228.12 TO NODE 229.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 7.6

UPSTREAM NODE ELEVATION = 1433.50

DOWNSTREAM NODE ELEVATION = 1432.00

FLOWLENGTH(FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 19.85

TRAVEL TIME (MIN.) = .37 TC(MIN.) = 15.24

hhhhdhhdhhkhhhhhhhhhhhhhhdkhhhkhkhhkhhkhhhhhdhhhhdhdhddodkddodkddededededo sk kdkhr
FLOW PROCESS FROM NODE 229.00 TO NODE 229.10 IS CODE = 8
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.747
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  19.48
EFFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  20.00
PEAK FLOW RATE(CFS) = 38.96
TC(MIN) = 15.24

hhkkhkkkkhkhhkhhhhdhdhdhdhhkhhhhhhhhhhkhhkkhhkhkhhhkhhkhhhhhhhkhhhhhkhrrhkhkkhkdkhhk
FLOW PROCESS FROM NODE 229.10 TO NODE 230.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.2 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 9.2

UPSTREAM NODE ELEVATION = 1432.00

DOWNSTREAM NODE ELEVATION = 1429.00

FLOWLENGTH(FEET) = 330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 38.96
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TRAVEL TIME(MIN.) = .60 TC(MIN.) = 15.84

kkkkhkkhkdhkhkhhkhkhhhkhhhkhkdhhhkhhhhkhhhhhkhhhhhkhhhkhkhhkhkhkhhhhkkhhkhkkhkhhkhhhkkhhrk
FLOW PROCESS FROM NODE 230.00 TO NODE 230.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.684

SOIL CLASSIFICATION IS “A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  37.83
EFFECTIVE AREA(ACRES) = 40.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  40.00

PEAK FLOW RATE(CFS) = 75.67

TC(MIN) = 15.84

hkhkkkdhhhkhhhkhhkhkhhhhhkkhhhkdkhhhkhkhhhkhhkhhhhkhhhhkdhhhkhkhhhdddhhhhkhhrhkhhhhkdhhkkdd
FLOW PROCESS FROM NODE 230.10 TO NODE 231.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 42.0 INCH PIPE IS 31.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 10.0

UPSTREAM NODE ELEVATION = 1429.00

DOWNSTREAM NODE ELEVATION = 1424.00

FLOWLENGTH(FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 75.67

TRAVEL TIME(MIN.) = 1.12 TC(MIN.) = 16.96

Tkkkhkkhhhhkhdhhdhddhhhkhkhhhhhhhhhkhkhkhhkhhhhhhhhkhhhhhhhhkrkhhhkkkhhkkdhhhhkhhnk
FLOW PROCESS FROM NODE 231.00 TO NODE 231.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.576

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 71.78
EFFECTIVE AREA(ACRES) = 80.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 80.00

PEAK FLOW RATE(CFS) = 143.56

TC(MIN) = 16.96

hkkhkkhhkhhhkhhkhkhhhhkhkhhhhhhkhhhhkhhkhhdhhkhhhhkhkhhhhkhhhkhhhhhhhdhhhdhkhktk
FLOW PROCESS FROM NODE 231.10 TO NODE 232.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
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>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 45.0 INCH PIPE IS 32.1 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 17.0

UPSTREAM NODE ELEVATION = 1424.00

DOWNSTREAM NODE ELEVATION = 1416.00

FLOWLENGTH (FEET) = 670.00 MANNINGS N = .010

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1l
PIPEFLOW THRU SUBAREA(CFS) = 143.56

TRAVEL TIME(MIN.) = .66 TC(MIN.) = 17.61

kkkkkkkhkhkhkkhhkkhhhkhkhhhhhkhhhhhhhhhhkhkhhhhhhhhhhhhhkhhhkhhkhhhhhhhhhhhhrdkk
FLOW PROCESS FROM NODE 232.00 TO NODE 233.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.518
SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) =  69.69
EFFECTIVE AREA(ACRES) = 120.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 120.00
PEAK FLOW RATE(CFS) = 209.08
TC(MIN) = 17.61

hhkkhkkkkkhdkhhhkhhhhhhkhhhhkhhhkhkhhhhkhkhhhhhkhhhkhhhdhkkhhkhhhhkdhbrdhdtiatres
FLOW PROCESS FROM NODE 232.10 TO NODE 233.10 IS CODE = 3

DEPTH OF FLOW IN 54.0 INCH PIPE IS 41.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 15.9

UPSTREAM NODE ELEVATION = 1416.00

DOWNSTREAM NODE ELEVATION = 1407.00

FLOWLENGTH(FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 209.08

TRAVEL TIME(MIN.) = .70 TC(MIN.) = 18.32

*hhhhhhkkkhhhhhhkkhhhhkhhkhkhhhkhhhhdhhhhhhhhhhkhkkkkhkkhkkhkdkhhkhkhkhkhkhkhkhrrks
FLOW PROCESS FROM NODE 233.00 TO NODE 233.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.460

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 46.00 SUBAREA RUNOFF(CFS) = 77.73
EFFECTIVE AREA(ACRES) = 166.00

AVERAGED Fm(INCH/HR) = .582
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TOTAL AREA(ACRES) = 166.00
PEAK FLOW RATE(CFS) = 280.50
TC(MIN) = 18.32

Fhkhkkhkhkkhhhkhhhhkhkhkhhhkkhkhhhhhkhhhhhhhhhkhkhhhhkhkdhhkhhdhhdhhhdkkhdkhhdddhkkr
FLOW PROCESS FROM NODE 233.10 TO NODE 227.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 57.0 INCH PIPE IS 45.4 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 18.6

UPSTREAM NODE ELEVATION = 1407.00 SEE
DOWNSTREAM NODE ELEVATION = 1362.00 NEXT
FLOWLENGTH (FEET) = 2650.00 MANNINGS N = .013 — s E
ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 280.50

TRAVEL TIME(MIN.) = 2.38 TC(MIN.) = 20.70

kkkkkhkhkhkhhdhhhhdhkhkhkhhkhhhhhhhhhhhhhhhdhhhhkhhhhhhhhhkkhkhhhhhhhhhhkhkkhxn
FLOW PROCESS FROM NODE 227.10 TO NODE 227.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 20.70

RAINFALL INTENSITY (INCH./HOUR) = 2.29

EFFECTIVE STREAM AREA(ACRES) = 166.00

TOTAL STREAM AREA(ACRES) = 166.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 280.50

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 1474.93 29.43 1.851 .58 1291.54
2 280.50 20.70 2.286 .58 166.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 1683.80 1457.54
2 1673.57 1074.39
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1683.80 TIME(MINUTES) = 29.429
EFFECTIVE AREA(ACRES) = 1457.54
TOTAL AREA(ACRES) =  1591.48
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hkkhkhhhhkkkhhhhkhhkhhhhkhhkkkhhhhhkhkhkhhhkhhhhkkkhhkkhhhkhkhhhhkhhhkhkhkkhhhkhhkhhkk
FLOW PROCESS FROM NODE 227.10 TO NODE 234.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1362.00

DOWNSTREAM NODE ELEVATION = 1336.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2700.00

CHANNEL BASE(FEET) = 18.00 "Z" FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1683.80

FLOW VELOCITY(FEET/SEC) = 20.42 FLOW DEPTH(FEET) = 4.58
TRAVEL TIME(MIN.) = 2.20 TC(MIN.) = 31.63

kkdkkhkdhhhhhhhkhdhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhhhhhhhdhdkhkhhrhhdkhhkkdhk
FLOW PROCESS FROM NODE 234.00 TO NODE 234.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.772
SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 160.00 SUBAREA RUNOFF(CFS) = 171.38
EFFECTIVE AREA(ACRES) = 1617.54
AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 1751.48
PEAK FLOW RATE(CFS) = 1732.88
TC(MIN) = 31.63

dhkdkhhhddkkdkdhhhhhkhhhhhhhhhhkhhhhhhhhhhhhhhkhhkdhhhkkkhhhhkhhhhhkhkkkkrhkk
FLOW PROCESS FROM NODE 234.10 TO NODE 234.10 IS CODE = 1l

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 31.63

RAINFALL INTENSITY (INCH./HOUR) = 1.77

EFFECTIVE STREAM AREA (ACRES) = 1617.54

TOTAL STREAM AREA(ACRES) = 1751.48 '

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1732.88

Fkkdkkkkkkkhdhhdhkhdhhhhhkhkkhhkhhhhhkhhhhhkhhhhhhhhhkhhkhhhkhhhkhdhhkhhkhrkdkhkik
FLOW PROCESS FROM NODE 235.00 TO NODE 235.11 IS CODE = 2

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1463.00
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DOWNSTREAM ELEVATION = 1435.00

ELEVATION DIFFERENCE = 28.00
TC = .412*%[( 1000.00%* 3.00)/( 28.00) J** .20 = 13.350
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.974
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 10.76
TOTAL ARFEA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 10.76

khkhhhkkhkhhhhdhhhhhkhhhhhdhdhhkhkhkhhhhhhdhhhhdhdhdhhkkdkdhkdhkdkdkddddkkddkkkkkdkkkk
FLOW PROCESS FROM NODE 235.11 TO NODE 235.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 18.000
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.2 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 10.5

UPSTREAM NODE ELEVATION = 1435.00

DOWNSTREAM NODE ELEVATION = 1405.50

FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 10.76

TRAVEL TIME(MIN.) = 1.59 TC(MIN.) = 14.94

*hkkkhkhhhhhkhhhhhhhhhhhhhhhhhhhhhhhdkdhhhhhhkhkdhhhhhkddddkdddhddddkkdhkkxkkkkk
FLOW PROCESS FROM NODE 235.10 TO NODE 235.12 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.779

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 9.89
EFFECTIVE AREA(ACRES) = 10.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  10.00

PEAK FLOW RATE(CFS) = 19.77

TC(MIN) = 14.94

*hkkdhkhkkkhkhhhhkhhhhkhhhkhhhkhkhhhkhhhhhhkhhkkhhhkkhhkhhkhhhhhkhhkhhhkhkkhrdhrrkkx
FIOW PROCESS FROM NODE 235.12 TO NODE 236.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.8 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 3.8

UPSTREAM NODE ELEVATION = 1405.50

DOWNSTREAM NODE ELEVATION = 1404.00

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
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PIPEFLOW THRU SUBAREA(CFS) = 19.77
TRAVEL TIME(MIN.) = 4.35 TC(MIN.) = 19.29

Fekdedkdkkhhhhhdkhhhhhhkhkhhhhhhhk kb kAR R A A AR AR R R R Ak ko kkkhhkkhhhhkkkdkkkkhhkhkr
FLOW PROCESS FROM NODE 236.00 TO NODE 236.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.384

SOIL CLASSIFICATION IS "“A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = = 16.22
EFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  20.00

PEAK FLOW RATE(CFS) =  32.44

TC(MIN) = 19.29

khkkkhhdhhhhhhhhhhhhhhhhhhkhhhhhhhhkhkhhkhkhkhhhhhhhhhhhhhhhhkhhhhhkhhhhhhddkkkk
FLOW PROCESS FROM NODE 236.10 TO NODE 237.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 11.2

UPSTREAM NODE ELEVATION = 1404.00

DOWNSTREAM NODE ELEVATION = 1401.00

FLOWLENGTH (FEET) = 170.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 32.44

TRAVEL TIME(MIN.) = .25 TC(MIN.) = 19.55

khkkhkkhhhkhhhhkhhhhhhhkkhhhkkhhhkhhkhhhhhhhhhhhhhhhkhhhkkhkhkhkhhhhhhhhhhkkkrx
FLOW PROCESS FROM NODE 237.00 TO NODE 237.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.366
SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  32.10
EFFECTIVE AREA(ACRES) = 40.00
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) =  40.00
PEAK FLOW RATE(CFS) = 64.21
TC(MIN) = 19.55

kkkkkkkkhkhhkkhhhhkhhhhhkkhhkkkhhkhhhhkhhkhhhhkhhhkhkhhhkhhhhkkhkkhhkkhkkhhkhdhdhkrkk
FLOW PROCESS FROM NODE 237.10 TO NODE 238.10 IS CODE = 3



>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

DEPTH OF FLOW IN 39.0 INCH PIPE IS 27.4 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 10.3

UPSTREAM NODE ELEVATION = 1401.00

DOWNSTREAM NODE ELEVATION = 1395.00

FLOWLENGTH (FEET) = 670.00 MANNINGS N = .,013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 64.21

TRAVEL TIME(MIN.) = 1.09 TC(MIN.) = 20.63

kkkkkhkdhhkhkhkhhhhhhhdhhdhhhdhhhhhhhhkhhhkhhhdhhhhdhdhddddkde ks ddkdkdhdkhdkk
FLOW PROCESS FROM NODE 238.00 TO NODE 238.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.290
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) =  61.49
EFFECTIVE AREA(ACRES) = 80.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) =  80.00

PEAK FLOW RATE(CFS) = 122.99

TC(MIN) = 20.63

khkkhkdkdhdhhhhkhdhhhhhhhhhkhhkhhhhhhhhhhrhhhhkhkhhkkhkhhhhkkkhkkkkkkhkhkhhkhkkkkk
FLOW PROCESS FROM NODE 238.10 TO NODE 239.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 48.0 INCH PIPE IS 36.4 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 12.0

UPSTREAM NODE ELEVATION = 1395.00

DOWNSTREAM NODE ELEVATION = 1383.00

FLOWLENGTH (FEET) = 1330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 122.99

TRAVEL TIME(MIN.) = 1.85 TC(MIN.) = 22.48

hhdkkhhhhdhdhhhdhhhhhhkkhhkhkhhhhkhhkhkhhhhhhhhhhhhhhkkkkhhkhhhhkkkkdkkkhkkdkdkhk
FLOW PROCESS FROM NODE 239.00 TO NODE 239.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.175
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 114.73
EFFECTIVE AREA(ACRES) = 160.00
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AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 160.00
PEAK FLOW RATE(CFS) = 229.45
TC(MIN) = 22.48

kkkkkkkhkhhkhkhkkhkhkhhhkhkhkhkkhkdkkhkhkkhkhkhkhhhhhhhhhkhhkkkkkkkhhhhhhhhkhhkhkhkhhhhrkkkkk
FLOW PROCESS FROM NODE 239.10 TO NODE 234.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 54.0 INCH PIPE IS 39.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 18.3

UPSTREAM NODE ELEVATION = 1383.00

DOWNSTREAM NODE ELEVATION = 1336.00

FLOWLENGTH (FEET) = 2600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 229.45

TRAVEL TIME(MIN.) = 2.37 TC(MIN.) = 24.84

hkhkhkdkhhkhhhhkhhhhkhhhkhhhkhkhhhhkhhhkhkkhhhkhhhhhhhhhkhhhhhhkhhk bk kkhkkhhdkkkhkkdkkk
FLOW PROCESS FROM NODE 234.10 TO NODE 234.10 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 24.84

RAINFALL INTENSITY (INCH./HOUR) = 2.05

EFFECTIVE STREAM AREA (ACRES) = 160.00

TOTAL STREAM AREA(ACRES) = 160.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 229.45

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 1732.88 31.63 1.772 .58 1617.54
2 229.45 24.84 2.049 .58 160.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 1919.07 1777.54
2 1906.45 1430.31
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1919.07 TIME (MINUTES) = 31.634
EFFECTIVE AREA (ACRES) = 1777.54
TOTAL AREA(ACRES) = 1911.48
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khkhkkhhkkhkhkkhhhdhhhkhhhhhhkhhkhkhkhhhhhhhhhhhhhhkhhhhhkhkhhhhkhhhhhhkhkhhhkkrkkhhk
FLOW PROCESS FROM NODE 234.10 TO NODE 240.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1336.00

DOWNSTREAM NODE ELEVATION = 1311.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 2650.00

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1919.07

FLOW VELOCITY (FEET/SEC) = 20.73 FLOW DEPTH(FEET) = 4.63
TRAVEL TIME(MIN.) = 2.13 TC(MIN.) = 33.76

Fekddkddokdedkddededdedk ok dde gk ok gk ok kg de g ok ok ok e e ok ok ok e ok ok ok e ok ok ok ok ok ok o e ok ok ok ok ok v ok ok ok ok ok ok ok o ok ok ok
FLOW PROCESS FROM NODE 240.00 TO NODE 240.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.704
SOIL CLASSIFICATION IS "aAY

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 160.00 SUBAREA RUNOFF(CFS) = 161.59
EFFECTIVE AREA(ACRES) = 1937.54

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 2071.48
PEAK FLOW RATE(CFS) = 1957.11
TC(MIN) = 33.76

hkdkkkhkkhkhhhhdhdhdhdhdhkhkhkhkhhhhhhhhhhhhhhhhkhkkkhhhhhhhhhhhkkhhkrhrrkkkdhx
FLOW PROCESS FROM NODE 240.10 TO NODE 240.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 33.76

RAINFALL INTENSITY (INCH./HOUR) = 1.70

EFFECTIVE STREAM AREA (ACRES) = 1937.54

TOTAL STREAM AREA(ACRES) = 2071.48

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1957.11

*kkkkkhhhhhkkhhhkhhhkhkhhhhhkhhhkhhhhhkhhhkhkhhhhhhhhhkkhkhkhhkhhhkhkhhhkhhrkhrrx ok
FLOW PROCESS FROM NODE 241.00 TO NODE 241.11 IS CODE = 2

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20
INITIAL SUBAREA FLOW-LENGTH = 1000.00
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UPSTREAM ELEVATION = 1431.00

DOWNSTREAM ELEVATION = 1406.00
ELEVATION DIFFERENCE = 25.00
TC = .412*%[( 1000.00%* 3.00)/( 25.00)]** .20 = 13.656
25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.934
SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 10.58
TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 10.58

dkkhkkkdkkdkhhhhhrhkhhhkhhhhhrhhkhhdhhhrhhhhhhhhkkkdhhkhhkhhkhhhkhhhhhhhhkkhx
FLOW PROCESS FROM NODE 241.11 TO NODE 241.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.6 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 9.8

UPSTREAM NODE ELEVATION = 1406.00

DOWNSTREAM NODE ELEVATION = 1381.00

FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 10.58

TRAVEL TIME(MIN.) = 1.71 TC(MIN.) = 15.36

Thkkkkhkkkhkhkhhhhddkhhdkhhhhhhhhhhhhhkhhhhhhhhhhhrhhhhkhhhkkkhhhhhdkkdkddkx
FLOW PROCESS FROM NODE 241.10 TO NODE 241.12 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.733
SOIL CLASSIFICATION IS "AM“

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF (CFS) = 9.68
EFFECTIVE AREA(ACRES) = 10.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 10.00

PEAK FLOW RATE(CFS) = 19.36

TC(MIN) = 15.36

hkkdhhkhhhkhhhkhhhkhkhhkhkhhhhhkhhhhkhhhhkhkhhkhkhhrhdhrkhhhkkhrhkhhkhdhkkhhkhhhkhkkhx
FLOW PROCESS FROM NODE 241.12 TO NODE 242.10 IS CODE = 3

DEPTH OF FLOW IN. 24.0 INCH PIPE IS 16.3 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 8.5

UPSTREAM NODE ELEVATION = 1381.00

DOWNSTREAM NODE ELEVATION = 1379.00

FLOWLENGTH (FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
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PIPEFLOW THRU SUBAREA (CFS) = 19.36
TRAVEL TIME (MIN.) = .33 TC(MIN.) = 15.69

Thkkhkkhhhkkhhhkhhhhhkhhkhhhhhhhhhhhhhhhdhhhhhkhkhkkhhhhhhhkdhhhhrkddkdkhhhhkkdkk
FLOW PROCESS FROM NODE 242.00 TO NODE 242.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.699
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  19.06
EFFECTIVE AREA(ACRES) =  20.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  20.00
PEAK FLOW RATE(CFS) =  38.11
TC(MIN) = 15.69

Ikkkdhhhhhkkk ko ko ke kkkkkkkhkh ke kR kA Rk Ak hkkkhhkkhhhhkk kg k& dedk &k %
FLOW PROCESS FROM NODE 242.10 TO NODE 243.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 10.0
UPSTREAM NODE ELEVATION = 1379.00

DOWNSTREAM NODE ELEVATION = 1375.00

FLOWLENGTH (FEET) = 330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 38.11

TRAVEL TIME(MIN.) = .55 TC(MIN.) = 16.24

Ihkkkkkkkkdkhkkhhkhhkhhhhhhkhhhhhhhhhhhhkkkhhhkrrhkkkhhkhhhhhhhhhhhkhkkkdkhkhx
FLOW PROCESS FROM NODE 243.00 TO NODE 243.10 IS CODE = 8
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25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.644
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  37.12
EFFECTIVE AREA(ACRES) =  40.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  40.00
PEAK FLOW RATE(CFS) = 74.24
TC(MIN) = 16.24

hkkkhkhhhhhhhhkkhhhhhhhhhkhhhhkhhhkkhhkhhhhdhhhhkhhkhhkkhhhkhhhhhkhkhhkhkkkhkxkhn
FLOW PROCESS FROM NODE 243.10 TO NODE 244.10 IS CODE = 3



>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 39.0 INCH PIPE IS 29.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 11.2

UPSTREAM NODE ELEVATION = 1375.00

DOWNSTREAM NODE ELEVATION = 1368.00

FLOWLENGTH (FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 74.24

TRAVEL TIME (MIN.) = .99 TC(MIN.) = 17.23

khkkkkdkhhkhkhkkhhhhhdhkkhhhhhhkhhhhhhhhhhhhhhkhhhhhhkkhhkhkhhhkhhkhhhhhkhhkrkhk
FLOW PROCESS FROM NODE 244.00 TO NODE 244.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.551

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) =  70.90
EFFECTIVE AREA(ACRES) = 80.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 80.00

PEAK FLOW RATE(CFS) = 141.80

TC(MIN) = 17.23

Fhkhkkhhkhhhhhkhhhhkhkhhkhhhhhhhhkhhhkhkhkhhhkhkhhhhhkhhhkhkhhkhkkhkhkhhhkhhhhkhhhhdkkdk
FLOW PROCESS FROM NODE 244.10 TO NODE 245.10 IS CODE = 3

DEPTH OF FLOW IN 51.0 INCH PIPE IS 38.1 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 12.5

UPSTREAM NODE ELEVATION = 1368.00

DOWNSTREAM NODE ELEVATION = 1356.00

FLOWLENGTH(FEET) = 1330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 141.80

TRAVEL TIME(MIN.) = 1.78 TC(MIN.) = 19.01

hhkhkkkhkkkhhhkkhhhkhhhhkhhhhkhkhhhhkhkhhhkhhrhkhhhhkhkhhhkkhhkkhkdhhkkhhkhhhhkhkikdhk
FLOW PROCESS FROM NODE 245.00 TO NODE 245.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.406
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 131.30
EFFECTIVE AREA(ACRES) = 160.00
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AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 160.00
PEAK FLOW RATE(CFS) = 262.61
TC(MIN) = 19.01

dhkhkhdkkdkkhhhhhhkhhhkhhhhkhhhkhhhhhhkhhhhkhhhkhhhhkhkhhkkhkhkhkhkhhkkhrkkhhkkkkhk
FLOW PROCESS FROM NODE 245.10 TO NODE 240.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 57.0 INCH PIPE IS 42.7 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 18.5

UPSTREAM NODE ELEVATION = 1356.00

DOWNSTREAM NODE ELEVATION = 1311.00

FLOWLENGTH (FEET) = 2650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 262.61

TRAVEL TIME(MIN.) = 2.39 TC(MIN.) = 21.40

khdkdkkdkddkhhkhhhhhhhhdhhhhhhkhhhkdhhhhhhhhhhhkhhhhhhhrkkdhhkhhkkhhhhhhkhkkkdkhhdhk
FLOW PROCESS FROM NODE 240.10 TO NODE 240.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 21.40

RAINFALL INTENSITY (INCH./HOUR) = 2.24

EFFECTIVE STREAM AREA(ACRES) = 160.00

TOTAL STREAM AREA(ACRES) = 160.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 262.61

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 1957.11 33.76 1.704 .58 1937.54
2 262.61 21.40 2.240 .58 160.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 2134.80 2097.54
2 2095.76 1388.06
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2134.80 TIME(MINUTES) = 33.764
EFFECTIVE AREA(ACRES) = 2097.54
TOTAL AREA(ACRES) = 2231.48
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***********************************************************************

FLOW PROCESS FROM NODE 240.10 TO NODE 240.10 IS CODE =

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 33.76

RAINFALL INTENSITY (INCH./HOUR) = 1.70

EFFECTIVE STREAM AREA(ACRES) = 2097.54

TOTAL STREAM AREA(ACRES) = 2231.48

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2134.80

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 2134.80 33.76 1.704 .58 2097.54

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q (CFS) AREA (ACRES)
1 2134.80 2097.54
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2134.80 TIME(MINUTES) = 33.764
EFFECTIVE AREA(ACRES) = 2097.54
TOTAL AREA(ACRES) = = 2231.48

khkkhkhhhhkkkhhhhhkhhkhkhkhkhhhhhhhkkhhhhkhkhhdhhhhhhhhhhhkhkhkhkhkkkhkhhkhhkhihkk

FLOW PROCESS FROM NODE 240.10 TO NODE 109.01 IS CODE =

>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1311.00

DOWNSTREAM NODE ELEVATION = 1263.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 5300.00

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = .000

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA(CFS) = 2134.80

FLOW VELOCITY (FEET/SEC) = 21.15 FLOW DEPTH(FEET) = 5.05
TRAVEL TIME(MIN.) = 4.18 TC(MIN.) = 37.94

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

FLOW PROCESS FROM NODE 240.10 TO NODE 190.01 IS CODE =

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 1.589
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SOIL CLASSIFICATION IS “A"“

RESIDENTIAL-> 5-7 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .4
SUBAREA AREA(ACRES) = 283.00 SUBAREA RUNOFF(CFS) = 281.18
EFFECTIVE AREA(ACRES) = 2380.54

AVERAGED Fm(INCH/HR) = .570

TOTAL AREA(ACRES) = 2514.48
PEAK FLOW RATE(CFS) = 2182.46
TC(MIN) = 37.94

hhkhkhhhhhkhhhhhhhhkhhhhhhkkhkhkhkhkhkhhhhhhhhhhhhhhkhkhkhhhkhhhhhkhhhhhhdkkrkkkk
FLOW PROCESS FROM NODE 109.01 TO NODE 109.01 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 37.94

RAINFALL INTENSITY (INCH./HOUR) = 1.59

EFFECTIVE STREAM AREA (ACRES) = 2380.54

TOTAL STREAM AREA(ACRES) = 2514.48

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2182.46

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 2182.46 37.94 1.589 .57 2380.54

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1l 2182.46 2380.54
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2182.46 TIME (MINUTES) = 37.941
EFFECTIVE AREA (ACRES) = 2380.54
TOTAL AREA (ACRES) = 2514.48

hkhkhkhhhhhkhhhhhhkhkkhhkhhhkhhhhhkhhhhhkhdhhhkhhhhkhhkhkhhhhkhkkhkhhkhhhhhdhhkhkhk
FLOW PROCESS FROM NODE 247.00 TO NODE 247.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]** .20
INITIAL SUBAREA FLOW-LENGTH = 1000.00

UPSTREAM ELEVATION = 1405.00
DOWNSTREAM ELEVATION = 1380.00

ELEVATION DIFFERENCE = 25.00

TC = .412*%[( 1000.00%* 3.00)/( 25.00) ]** .20 = 13.656
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25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.934
SOIL CLASSIFICATION IS "A"™

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 10.58
TOTAL AREA (ACRES) = 5.00 PEAK FLOW RATE(CFS) = 10.58

**********************************i************************************
FLOW PROCESS FROM NODE 247.11 TO NODE 247.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.5 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 9.8

UPSTREAM NODE ELEVATION = 1380.00

DOWNSTREAM NODE ELEVATION = 1354.50

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 10.58

TRAVEL TIME(MIN.) = 1.69 TC(MIN.) = 15.35

hhkkkkkhkhkhdhkhkhhhhhhhdhhhhhhkhhhhhhkhhhhhhrhkhhhohkhkhhkhhhkhkhrhhkkhhhkkhkkkx
FLOW PROCESS FROM NODE 247.10 TO NODE 247.12 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.735
SOIL CLASSIFICATION IS "a"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF (CFS) = 9.69
EFFECTIVE AREA(ACRES) = 10.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  10.00

PEAK FLOW RATE(CFS) = 19.38

TC(MIN) = 15.35

dhkkkkkdhhhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrrkdhkhkrhkhkkhhkhhhhhkhkh*
FLOW PROCESS FROM NODE 247.12 TO NODE 248.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.3 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 7.6

UPSTREAM NODE ELEVATION = 1354.50

DOWNSTREAM NODE ELEVATION = 1353.00

FLOWLENGTH (FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 19.38

TRAVEL TIME(MIN.) = .37 TC(MIN.) = 15.72
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Thkkhkkhkkkhkhhhhhkhhhhkhhhhhhkkhhhkhhhhhkhhhhkkhrkdhrhkhkkhhkhhkhhhhhhkhkhhrkkk
FIOW PROCESS FROM NODE 248.00 TO NODE 248.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.696
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  19.03
EFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  20.00

PEAK FLOW RATE(CFS) = 38.05

TC(MIN) = 15.72

khkkkkhhhhdkhhkhhkhdhhkhhhhhhhhhhhkhhhhhhhkhkhhrrhhhhhhhkkkdkhhhhhhhhhhhkkhrk
FLOW PROCESS FROM NODE 248.10 TO NODE 249.10 IS CODE = 3

DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 8.9

UPSTREAM NODE ELEVATION = 1353.00

DOWNSTREAM NODE ELEVATION = 1350.00

FLOWLENGTH (FEET) = 330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 38.05

TRAVEL TIME (MIN.) = .62 TC(MIN.) = 16.34

hhhkhkkhhhhhkhkhhkhhhhhhkkhkhhhkhhkhhhhhhhhhhhhhhhkhhhkhkhkhhhhhdkhdhhhhkhkdkhhhkkkk
FLOW PROCESS FROM NODE 249.00 TO NODE 249.10 IS CODE = 8
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.634
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  36.94
EFFECTIVE AREA(ACRES) = 40.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  40.00
PEAK FLOW RATE(CFS) = 73.88
TC(MIN) = 16.34

kkhkkhhkhkhkhkkhkhhhhhhkhhkhhkkhhhhhhhhhkhhhhhhhhhhhhhhhhhkhhkhkhhhkhhhhhdk
FLOW PROCESS FROM NODE 249.10 TO NODE 250.10 IS CODE = 3

DEPTH OF FLOW IN 42.0 INCH PIPE IS 33.5 INCHES
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PIPEFLOW VELOCITY (FEET/SEC.) = 9.0
UPSTREAM NODE ELEVATION = 1350.00

DOWNSTREAM NODE ELEVATION = 1346.00

FLOWLENGTH (FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 73.88

TRAVEL TIME (MIN.) = 1.24 TC(MIN.) = 17.58
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FLOW PROCESS FROM NODE 250.00 TO NODE 250.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.521
SOIL CLASSIFICATION IS "AM
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) =  69.79
EFFECTIVE AREA(ACRES) = 80.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 80.00
PEAK FLOW RATE(CFS) = 139.58
TC(MIN) = 17.58

khkkdkkdkdddhkkhhhhhhhhhhkhhkhhhhhhhhhhkhhhkkhhhkkhhhhhhkkhhkhhhhhkhhhkhkhkkkk
FLOW PROCESS FROM NODE 250.10 TO NODE 251.10 IS CODE = 3

DEPTH OF FLOW IN 57.0 INCH PIPE IS 41.1 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 10.2

UPSTREAM NODE ELEVATION = 1346.00

DOWNSTREAM NODE ELEVATION = 1339.00

FLOWLENGTH (FEET) = 1330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 139.58

TRAVEL TIME(MIN.) = 2.17 TC(MIN.) = 19.75
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FLOW PROCESS FROM NODE 251.00 TO NODE 251.10 IS CODE = 8

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

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.351

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 74.00 SUBAREA RUNOFF(CFS) = 117.79
EFFECTIVE AREA(ACRES) = 154.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 154.00

PEAK FLOW RATE(CFS) = 245.12

TC(MIN) = 19.75
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FLOW PROCESS FROM NODE 251.10 TO NODE 252.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 63.0 INCH PIPE IS 46.3 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 14.4

UPSTREAM NODE ELEVATION = 1339.00

DOWNSTREAM NODE ELEVATION = 1320.00

FLOWLENGTH (FEET) = 2100.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 245.12

TRAVEL TIME(MIN.) = 2.44 TC(MIN.) = 22.19
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FLOW PROCESS FROM NODE 252.00 TO NODE 252.10 IS CODE = 8

25 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.192
SOIL CLASSIFICATION IS "A“

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 65.00 SUBAREA RUNOFF(CFS) =  94.19
EFFECTIVE AREA(ACRES) = 219.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 219.00

PEAK FLOW RATE(CFS) = 317.35

TC(MIN) = 22.19
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FLOW PROCESS FROM NODE 252.10 TO NODE 252.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 22.19

RAINFALL INTENSITY (INCH./HOUR) = 2.19

EFFECTIVE STREAM AREA(ACRES) = 219.00

TOTAL STREAM AREA(ACRES) = 219.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 317.35

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1l 317.35 22.19 2.192 .58 219.00
RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.
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SUMMARY RESULTS:
STREAM CONFLUENCE EFFECTIVE

NUMBER Q (CFS) AREA (ACRES)
1 317.35 219.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 317.35  TIME(MINUTES) =
EFFECTIVE AREA(ACRES) = 219.00
TOTAL AREA(ACRES) = 219.00

22.192

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 219.00
EFFECTIVE AREA(ACRES) = 219.00
PEAK FLOW RATE (CFS) = 317.35

END OF RATIONAL METHOD ANALYSIS
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***********************************************************************

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
Copyright 1983,86,87 Advanced Engineering Software (aes)

Ver. 4.1C Release Date: 5/11/87 Serial # 100908

Especially prepared for:

HALL & FOREMAN

*hkkhkhkkkkkkkkkkkkkkkkkkikkkx DESCRIPTION OF STUDY %% %% %% %%k %% %% %% % %k % % % % % &

* NORTH FONTANA MASTER STORM DRAIN, LINE D
* Q 100-YEAR, NOT DESIGN Q

* JN 3547

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

FILE NAME: LINED.100
TIME/DATE OF STUDY: 2: 3 1/ 1/1980

=—*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE =
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.040

100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.520

COMPUTED RAINFALL INTENSITY DATA:

STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HOUR) = 1.5200

SLOPE OF INTENSITY DURATION CURVE = ,6000

Ihkhhhdhhddddhhdhdhhhhhhhhhhhkhdhkdhkhhhhhddddddddk kg g g gk o o o ok ok 5 sk de g e & & Je & o o ok ok
FLOW PROCESS FROM NODE 200.00 TO NODE 200.10 IS CODE = 2

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1530.10
DOWNSTREAM ELEVATION = 1508.10
ELEVATION DIFFERENCE = 22.00
TC = .412*%[( 1000.00%* 3,00)/( 22.00)]** .20 = 14.009
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.638
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 27.40
TOTAL AREA (ACRES) = 9.96 PEAK FLOW RATE(CFS) = 27.40
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FLOW PROCESS FROM NODE 200.10 TO NODE 202.10 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 11.5

UPSTREAM NODE ELEVATION = 1508.10

DOWNSTREAM NODE ELEVATION = 1503.00

FLOWLENGTH(FEET) = 240.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 27.40

TRAVEL TIME(MIN.) = .35 TC(MIN.) = 14.36

hkkhhkkhhkhhkhkkhkhkkhkhdhhhkhhhhhkhhhhhhhhhhhhkhhhhhhhhkhhhhkhhhhhhkhhhhhhhhhhhkk
FLOW PROCESS FROM NODE 202.10 TO NODE 202.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 14.36

RAINFALL INTENSITY (INCH./HOUR) = 3.59

EFFECTIVE STREAM AREA(ACRES) = 9.96

TOTAL STREAM AREA(ACRES) = 9.96

PEAK FLOW RATE(CFS) AT CONFLUENCE = 27.40

hkkkkhkkkhhkhhhhhhkhkhhhhhhdhhhhhhhhhhhhhhhhkhhhhhhhhhhkhdhhhhhhhhhhhhhhhddhdkdx
FLOW PROCESS FROM NODE 201.00 TO NODE 202.10 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) J** .20
INITIAL SUBAREA FLOW-LENGTH = 1100.00
UPSTREAM ELEVATION = 1529.90

DOWNSTREAM ELEVATION = 1503.00
ELEVATION DIFFERENCE = 26.90
TC = .412*%[( 1100.00%* 3,00)/( 26.90) ]** .20 =  14.249
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.601
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 18.04
TOTAL AREA (ACRES) = 6.64 PEAK FLOW RATE(CFS) = 18.04

hkkkkhkkhkhhkkkhhkhkhhhkhkkhhhkhhhhhkhhhkhkkhhhkhkdhhhkhhhhkhhhhkhhhhkhhkhhhkhhhkkhdhkhkdkdk
FLOW PROCESS FROM NODE 202.10 TO NODE 202.10 IS CODE = 1l

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:



TIME OF CONCENTRATION (MINUTES) = 14.25

RAINFALL INTENSITY (INCH./HOUR) = 3.60
EFFECTIVE STREAM AREA (ACRES) = 6.64

TOTAL STREAM AREA(ACRES) = 6.64

PEAK FLOW RATE (CFS) AT CONFLUENCE = 18.04

khkdkhkhkkhhhhhhhkhhkhkhhhhhhhhkdhkhkhkhkhhhhkdhkhhhhhkhhhkhkkkhhkhhkdkdkdkdhhkhhkhkkdkkk
FLOW PROCESS FROM NODE 202.00 TO NODE 202.10 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL ~-> 3-4 DWELLINGS/ACRE
TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

INITIAL SUBAREA FLOW-~LENGTH = 750.00
UPSTREAM ELEVATION = 1512.90
DOWNSTREAM ELEVATION = 1503.00
ELEVATION DIFFERENCE = 9.90
TC = .412%[( 750.00%* 3.00)/( 9.90)]** .20 = 13.830
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.666
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3~4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 8.24
TOTAL AREA (ACRES) = 2.97 PEAK FLOW RATE (CFS) = 8.24

khkkdhkkhkhhkhkdhhhhhhkhhkhkdhhhkhhhhkhhhhhkhkhhhhkhhhkhhhkdrkkkhkhhkhhhkhhhhhdkhhdkkhkkkk
FLOW PROCESS FROM NODE 202.10 TO NODE 202.10 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE:
TIME OF CONCENTRATION (MINUTES) = 13.83
RAINFALL INTENSITY (INCH./HOUR) = 3.67
EFFECTIVE STREAM AREA(ACRES) = 2.97
TOTAL STREAM AREA (ACRES) = 2.97
PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.24

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 27.40 14.36 3.585 .58 9.96
2 18.04 14.25 3.601 .58 6.64
3 8.24 13.83 3.666 .58 2.97

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)



2 53.45 19.49

3 53.24 19.01
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 53.45 TIME(MINUTES) = 14.249
EFFECTIVE AREA (ACRES) = 19.49
TOTAL AREA(ACRES) = 19.57

hhkkhkkkkhkhkhhhhhdhhkhhhkhhkhhhhhhhhhkhhhhhkhhhhhhhhkdhhhhkrhhkhhhhkhhhhkkhhhkkkkk
FLOW PROCESS FROM NODE 202.10 TO NODE 204.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.8 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 14.0

UPSTREAM NODE ELEVATION = 1503.00

DOWNSTREAM NODE ELEVATION = 1490.50

FLOWLENGTH (FEET) = 540.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 53.45

TRAVEL TIME (MIN.) = .64 TC(MIN.) = 14.89
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FLOW PROCESS FROM NODE 203.00 TO NODE 204.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.507
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 13.51 SUBAREA RUNOFF(CFS) = 35.57
EFFECTIVE AREA(ACRES) = 33.00
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) =  33.08
PEAK FLOW RATE(CFS) = 86.89
TC(MIN) = 14.89
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FLOW PROCESS FROM NODE 204.00 TO NODE 204.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.507
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 5.75 SUBAREA RUNOFF(CFS) = 15.14
EFFECTIVE AREA(ACRES) = 38.75

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  38.83

PEAK FLOW RATE(CFS) = 102.03

TC(MIN) = 14.89
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FLOW PROCESS FROM NODE 204.10 TO NODE 206.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 39.0 INCH PIPE IS 26.6 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 16.9

UPSTREAM NODE ELEVATION = 1490.50

DOWNSTREAM NODE ELEVATION = 1474.60

FLOWLENGTH (FEET) = 650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 102.03

TRAVEL TIME(MIN.) = .64 TC(MIN.) = 15.53
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FLOW PROCESS FROM NODE 205.00 TO NODE 206.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.420
SOIL CLASSIFICATION IS “A"“

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 11.62 SUBAREA RUNOFF(CFS) = 29,67
EFFECTIVE AREA(ACRES) = 50.37

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 50.45

PEAK FLOW RATE(CFS) = 128.65

TC(MIN) = 15.53
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FLOW PROCESS FROM NODE 206.00 TO NODE 206.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.420
SOIL CLASSIFICATION IS “A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 11.36 SUBAREA RUNOFF(CFS) = 29.01
EFFECTIVE AREA(ACRES) = 61.73

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 61.81

PEAK FLOW RATE(CFS) = 157.66

TC(MIN) = 15.53

hhkkkkkhkhkkhkkhhkhkkhhhhkhhhhkhkhhhhhhhkhkhhhhhkhhhkhhhkhhrhkhhhkhhhkkhhkkhhkkhhkhx
FLOW PROCESS FROM NODE 206.10 TO NODE 208.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<




DEPTH OF FLOW IN 45.0 INCH PIPE IS 34.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 17.5

UPSTREAM NODE ELEVATION = 1474.60

DOWNSTREAM NODE ELEVATION = 1468.00

FLOWLENGTH (FEET) = 315.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 157.66

TRAVEL TIME(MIN.) = .30 TC(MIN.) = 15.83
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FLOW PROCESS FROM NODE 208.10 TO NODE 208.10 IS CODE = 1l

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 15.83

RAINFALL INTENSITY (INCH./HOUR) = 3.38

EFFECTIVE STREAM AREA (ACRES) = 61.73

TOTAL STREAM AREA(ACRES) = 61.81

PEAK FLOW RATE(CFS) AT CONFLUENCE = 157.66
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FLOW PROCESS FROM NODE 208.00 TO NODE 208.10 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

INITIAL SUBAREA FLOW-LENGTH = 820.00
UPSTREAM ELEVATION = 1478.90
DOWNSTREAM ELEVATION = 1468.00
ELEVATION DIFFERENCE = 10.90
TC = .412%[( 820.00%* 3,00)/( 10.90) ]** .20 = 14.312
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.592
SOIL, CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 16.63
TOTAL AREA (ACRES) = 6.14 PEAK FLOW RATE(CFS) = 16.63

hkkhhhhhhhhhhkkdhhkhhhkhhkhhhhhkhhhhhhhhhhkhkhhhhkhhhhhhhkhhddkkhdkdkkhkkkkdddhxkrk
FLOW PROCESS FROM NODE 208.10 TO NODE 208.10 IS CODE = 1l

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 14.31

RAINFALL INTENSITY (INCH./HOUR) = 3.59

EFFECTIVE STREAM AREA (ACRES) = 6.14

TOTAL STREAM AREA (ACRES) = 6.14

PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.63



CONFLUENCE INFORMATION:
STREAM  PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 157.66 15.83 3.381 .58 61.73
2 16.63 14.31 3.592 .58 6.14

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 173.12 67.87
2 169.90 61.94
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 173.12 TIME(MINUTES) = 15.833
EFFECTIVE AREA(ACRES) = 67.87
TOTAL AREA (ACRES) = 67.95
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FLOW PROCESS FROM NODE 208.10 TO NODE 208.20 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

PIPEFLOW VELOCITY (FEET/SEC.) = 18.0

UPSTREAM NODE ELEVATION = 1462.00

DOWNSTREAM NODE ELEVATION = 1460.00

FLOWLENGTH (FEET) = 620.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 173.12

TRAVEL TIME (MIN.) = .57 TC(MIN.) = 16.41
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FILOW PROCESS FROM NODE 208.20 TO NODE 208.20 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 16.41

RAINFALL INTENSITY (INCH./HOUR) = 3.31

EFFECTIVE STREAM AREA(ACRES) = 67.87

TOTAL STREAM AREA(ACRES) = 67.95

PEAK FLOW RATE(CFS) AT CONFLUENCE = 173.12

hhkkhkhdhhkhkkhhhkhhkkhhhhhkhhhhhhhhhhhhhkrhkkhkhhkhkhkhhkhhhkhhhkhdhrhkhhhhrhhrkhhk
FLOW PROCESS FROM NODE 207.00 TO NODE 208.20 IS CODE = 2

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




DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]** .20

INITIAL SUBAREA FLOW-LENGTH = 900.00
UPSTREAM ELEVATION =  1488.00
DOWNSTREAM ELEVATION =  1467.00
ELEVATION DIFFERENCE = 21.00
TC = .412%[( 900.00%* 3.00)/( 21.00) ]** .20 = 13.274
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.758
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 24.92
TOTAL AREA(ACRES) = 8.72 PEAK FLOW RATE(CFS) = 24.92

*hhkkkkkhhhhhkhhhhhhhkhhhkhkhhhhhhhhhhkhhhhhhkhhhkhhhhkkkhkhhkhkhkkhkhhkhhhhkkkkkkk
FLOW PROCESS FROM NODE 208.20 TO NODE 208.20 Is CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 13.27

RAINFALL INTENSITY (INCH./HOUR) = 3.76

EFFECTIVE STREAM AREA(ACRES) = 8.72

TOTAL STREAM AREA(ACRES) = 8.72

PEAK FLOW RATE(CFS) AT CONFLUENCE = 24.92

CONFLUENCE INFORMATION:

STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE

NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 173.12 16.41 3.309 .58 67.87
2 24.92 13.27 3.758 .58 8.72

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 194.52 76.59
2 188.03 63.63
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 194.52  TIME(MINUTES) = 16.408
EFFECTIVE AREA (ACRES) = 76.59
TOTAL AREA(ACRES) = 76.67

hkkkkkdkhkhhhkhkhhhkhhhhkhhhkhhhhkhkhhhhkhhhhhkhhhhkhhhhkhhkhhhkhhhhhhkhhkhhrhkhhrkrhk
FLOW PROCESS FROM NODE 208.20 TO NODE 209.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<




DEPTH OF FLOW IN 48.0 INCH PIPE IS 35.8 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 19.3

UPSTREAM NODE ELEVATION = 1460.00

DOWNSTREAM NODE ELEVATION = 1433.00

FLOWLENGTH(FEET) = 1150.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 194.52

TRAVEL TIME (MIN.) = .99 TC(MIN.) = 17.40

hkdkkdhkdkhkkhhhdhhhhhdkdkkdhhdkdkdhkhdhdkdddhdhdk ok ko ok koo g g ko ok &k ok ok & & & &k & &
FLOW PROCESS FROM NODE 209.00 TO NODE 209.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.195
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 22.04 SUBAREA RUNOFF(CFS) =  51.82
EFFECTIVE AREA(ACRES) = 98.63

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 98.71

PEAK FLOW RATE(CFS) = 231.93

TC(MIN) = 17.40

khdkkkhhkhhhhhhhhhhhdhhhhkhhhhhkhhhhhkhhhhhhkhkhkhkkkkhkhkkhhkrkrhkhhrhrrhkkkhk
FLOW PROCESS FROM NODE 209.00 TO NODE 210.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 51.0 INCH PIPE IS 40.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 19.0

UPSTREAM NODE ELEVATION = 1433.00

DOWNSTREAM NODE ELEVATION = 1413.00

FLOWLENGTH(FEET) = 965.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 231.93

TRAVEL TIME (MIN.) = .84 TC(MIN.) = 18.24

Ihhhhhkhkhhhhkhkhhhhhkhhhhhkhkkkhkhkhhhhhhhkhkhhhhhhhkkkhdkhkkhkhkhkhkhkhddhhkkkhkk
FLOW PROCESS FROM NODE 210.00 TO NODE 210.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.105
SOIL CLASSIFICATION IS "A®

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 25.47 SUBAREA RUNOFF(CFS) =  57.84
EFFECTIVE AREA(ACRES) = 124.10

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 124.18

PEAK FLOW RATE(CFS) = 281.81



TC(MIN) = 18.24

kkhkkdkkhhhhhhhhhhhk ko h ko kkhhkkkkkkkhhh Rk kkkkkkhkk kA kk ko k kb dksksk k&
FLOW PROCESS FROM NODE 210.10 TO NODE 211.10 IS CODE = 3

DEPTH OF FLOW IN 57.0 INCH PIPE IS 42.3 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 20.0

UPSTREAM NODE ELEVATION = 1413.00

DOWNSTREAM NODE ELEVATION = 1404.00

FLOWLENGTH(FEET) = 450.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 281.81

TRAVEL TIME(MIN.) = .38 TC(MIN.) = 18.62

kkkkkkdhhhhkkhhhhhhhhhhhkhhhhhhhhdhhhhhkhhkhhhhhhkhhhhkhkdkkhkkkhdhhdhddhhh ks kkk
FLOW PROCESS FROM NODE 211.00 TO NODE 211.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.067
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3~4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 27.71 SUBAREA RUNOFF(CFS) =  61.98
EFFECTIVE AREA(ACRES) = 151.81
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 151.89
PEAK FLOW RATE(CFS) = 339.58
TC(MIN) = 18.62

kkkkdkkhhhdhhdhdhdhdhdddhdhhdhddodkdddhdd gk ko ko ko ko k% & & % % 5 5 o d & % % % % % % %k %
FLOW PROCESS FROM NODE 211.10 TO NODE 211.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 18.62

RAINFALL INTENSITY (INCH./HOUR) = 3.07

EFFECTIVE STREAM AREA(ACRES) = 151.81

TOTAL STREAM AREA(ACRES) = 151.89

PEAK FLOW RATE(CFS) AT CONFLUENCE = 339.58

R R R T R Ly L T X R g gy X S S e A AR AP,
FLOW PROCESS FROM NODE 211.10 TO NODE 211.10 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 32.74 RAIN INTENSITY(INCH/HOUR) = 2.19
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EFFECTIVE AREA (ACRES) = 320.00

TOTAL AREA(ACRES) = 320.00 PEAK FLOW RATE(CFS) = 513.52
AVERAGED LOSS RATE, Fm(IN/HR) = .580

Fhhkkkkkdkkhhhdhhhhhhdkhhkhkhhhhhkdhhhhhkhhhhhhhhhkhhhhhkhkkhhhhkhkhhhhhhhkhhhhhk
FLOW PROCESS FROM NODE 211.10 TO NODE 211.10 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 32.74

RAINFALL INTENSITY (INCH./HOUR) = 2.19

EFFECTIVE STREAM AREA(ACRES) = 320.00

TOTAL STREAM AREA(ACRES) = 320.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 513.52

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 339.58 18.62 3.067 .58 151.81
2 513.52 32.74 2.186 .58 320.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 791.82 333.79
2 732.71 471.81
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 791.82 TIME(MINUTES) = 18.619
EFFECTIVE AREA(ACRES) = 333.79
TOTAL AREA (ACRES) = 471.89

hkkhkkkhhkhhhhhhkhhhhkhkrhkhhkhhhhkhhhhhkhdhhhhkhhhkhhhhhhkhkdhdkhhkhhhkdkhhhkddhhkkikk
FLOW PROCESS FROM NODE 211.10 TO NODE 212.10 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

PIPEFLOW VELOCITY(FEET/SEC.) = 15.8

UPSTREAM NODE ELEVATION = 1404.00

DOWNSTREAM NODE ELEVATION = 1398.00

FLOWLENGTH (FEET) = 1315.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 96.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 791.82

TRAVEL TIME(MIN.) = 1.39 TC(MIN.) = 20.01

khkkkhkhkkhkkkhhhkhhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkkhkhkhkhkhhkkhkhkhhhhhhhkhkhhkhhkhhhkhkkkkkkkk
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FLOW PROCESS FROM NODE 212.00 TO NODE 212.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.938

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) =  78.90 SUBAREA RUNOFF(CFS) = 167.27
EFFECTIVE AREA(ACRES) = 412.69

AVERAGED Fm(INCH/HR) = .581

TOTAL AREA(ACRES) = 550.79

PEAK FLOW RATE(CFS) = 875.24

TC(MIN) = 20.01

Thkkhkkkhkhkkhhkhdhhkhhhhkhhhhhhhhhhhhhhkhhhhhkhrkkrhhdhkhhhkhhhhhhkhkkhhhkkkkkkk
FLOW PROCESS FROM NODE 212.10 TO NODE 213.10 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

PIPEFLOW VELOCITY(FEET/SEC.) = 17.4

UPSTREAM NODE ELEVATION = 1398.00

DOWNSTREAM NODE ELEVATION = 1392.00

FLOWLENGTH (FEET) = 1320.00 MANNINGS N = ,013

GIVEN PIPE DIAMETER(INCH) = 96.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 875.24

TRAVEL TIME(MIN.) = 1.26 TC(MIN.) = 21.27

Fhkkhrhhhkhhhhkhhhhhhhhkhhhkhkkhhhhkhhhhkhhkhhkhhkkhhkhkdhhkhhhhhhkhhhdkhhhkhkhk
FLOW PROCESS FROM NODE 213.00 TO NODE 213.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.832
SOIL CLASSIFICATION IS "aA"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 78.75 SUBAREA RUNOFF(CFS) = 159.44
EFFECTIVE AREA(ACRES) = 491.44

AVERAGED Fm(INCH/HR) = .581

TOTAL AREA(ACRES) = 629.54

PEAK FLOW RATE(CFS) = 995,32

TC(MIN) = 21.27

Fhkkhkhkkkkhhhhhhhhhhhhdhhkhhrhhhhhhhkhhhhhhkhrrkhhhkdkkkhhhkkhrkkhhhkhkkk
FLOW PROCESS FROM NODE 213.10 TO NODE 214.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 114.0 INCH PIPE IS 87.5 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 17.0
UPSTREAM NODE ELEVATION = 1392.00
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DOWNSTREAM NODE ELEVATION = 1384.00

FLOWLENGTH (FEET) = 1400.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 114.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 995.32

TRAVEL TIME(MIN.) = 1.37 TC(MIN.) = 22.64

hkdkhkhhhhhhkdhhdhhkdhhhhhhkhhhhhhhkhhhkhhhhkkhhkhhhhhhhdhhhkhkrkhhdhkhkhhhhhhdkhk
FLOW PROCESS FROM NODE 214.00 TO NODE 214.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.728
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 82.69 SUBAREA RUNOFF(CFS) = 159.68
EFFECTIVE AREA(ACRES) = 574.13

AVERAGED Fm(INCH/HR) = .581

TOTAL AREA(ACRES) = 712.23

PEAK FLOW RATE(CFS) = 1108.99

TC(MIN) = 22.64

***%*******************************************************************
FLOW PROCESS FROM NODE 214.10 TO NODE 214.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 22.64

RATINFALL INTENSITY (INCH./HOUR) = 2.73

EFFECTIVE STREAM AREA(ACRES) = 574.13

TOTAL STREAM AREA (ACRES) = 712.23

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1108.99

khkkhkdhhhhhhhhhhhkrkhkhhkhhkhkhhkhkkkhhhhhhhhhhhhhhhdhhhhhhhrhkrhkkkhhhkhkkhkhhkrdhk
FLOW PROCESS FROM NODE 215.00 TO NODE 215.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
TC = K#*[ (LENGTH** 3.00)/ (ELEVATION CHANGE) ]** ,20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1528.00
DOWNSTREAM ELEVATION =  1495.00
ELEVATION DIFFERENCE = 33.00
TC = .412*[( 1000.00%* 3.00)/( 33.00) ]** .20 = 12.918
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.820
SOIL CLASSIFICATION IS "AM
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 14.57
TOTAL AREA (ACRES) = 5.00 PEAK FLOW RATE(CFS) = 14.57
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hhkkkkkhhkdhhhhhhhhhhhkhhhkhhhhhhhhhhhkhhhhhhhrhhhdkhhhkkhkhkhhkhhkkhhdkdhhdhkdsk
FLOW PROCESS FROM NODE 215.11 TO NODE 215.12 IS CODE = 3

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 11.0

UPSTREAM NODE ELEVATION = 1495.00

DOWNSTREAM NODE ELEVATION = 1466.50

FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 14.57

TRAVEL TIME(MIN.) = 1.52 TC(MIN.) = 14.44

hhkkkkkkhkkhhhhhhhhhhhkhdhhhhhhhkhhhhhhhhkhhhhkhhhhhhhhkhhhhhkhhhkhhhhdhdhkkhk
FLOW PROCESS FROM NODE 215.10 TO NODE 215.12 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.573
SOIL CLASSIFICATION IS “A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 13.46
EFFECTIVE AREA(ACRES) = 10.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  10.00

PEAK FLOW RATE(CFS) = 26.92

TC(MIN) = 14.44

hkkkkkhkhkhkdhdhhdhdhhhhhddddhhhdddddhddddhkddkhdddkdkdkkdokkkkkkdkdkkdk ki kdkdkkdkdk
FLOW PROCESS FROM NODE 215.12 TO NODE 216.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.8 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 5.4

UPSTREAM NODE ELEVATION = 1466.50

DOWNSTREAM NODE ELEVATION = 1466.00

FLOWLENGTH (FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1l
PIPEFLOW THRU SUBAREA(CFS) = 26.92

TRAVEL TIME(MIN.) = .51 TC(MIN.) = 14.95

khkkhkhhhhhhhhhhhkhhhkkhhhhhhhhkhhhhkhhhhhkhhhhkhhhkhkkhhrhkhhkhhhhhhkkkhkkhrhhk
FLOW PROCESS FROM NODE 216.00 TO NODE 216.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.499
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SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  26.25
EFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  20.00

PEAK FLOW RATE(CFS) = 52.50

TC(MIN) = 14.95

LR R L L L R R R R R g g e
FLOW PROCESS FROM NODE 216.10 TO NODE 217.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 42.0 INCH PIPE IS 33.4 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 6.4

UPSTREAM NODE ELEVATION = 1466.00

DOWNSTREAM NODE ELEVATION = 1465.00

FLOWLENGTH(FEET) = 330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 52.50

TRAVEL TIME(MIN.) = .86 TC(MIN.) = 15.81

hhkhkkhkkkdkhkkhhhkhhkhhhhdhhhkhhhhhhrhhkhhhhhkhhhhkhhhkhhhkhhhhhhkrhkhkhhhhhkrhkxk
FLOW PROCESS FROM NODE 217.00 TO NODE 217.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.383

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 50.42
EFFECTIVE AREA(ACRES) = 40.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  40.00

PEAK FLOW RATE(CFS) = 100.84

TC(MIN) = 15.81
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FLOW PROCESS FROM NODE 217.10 TO NODE 218.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN b54.0 INCH PIPE IS 42.6 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 7.5

UPSTREAM NODE ELEVATION = 1465.00

DOWNSTREAM NODE ELEVATION = 1463.00

FLOWLENGTH (FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 100.84
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TRAVEL TIME(MIN.) = 1.49 TC(MIN.) = 17.30

Fhkhkkdhhkhkkhhhhhhhhhhhhhhhkhhkkkkkhhh Ak kkkkkhhhkhkh kA hhkkhhhkddkdkdhkhhhhhk
FLOW PROCESS FROM NODE 218.00 TO NODE 218.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.205

SOIL CLASSIFICATION IS "AM

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) =  94.44
EFFECTIVE AREA(ACRES) = 80.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  80.00

PEAK FLOW RATE(CFS) = 188.88

TC(MIN) = 17.30

Fhhkkkhhdkhkhhhhhhhhhhkkhkhhhhhkhhhhhhhhhhrkkkkkhhhhhhhhhhhhkhhkkkkdhkdkx
FLOW PROCESS FROM NODE 218.10 TO NODE 219.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 66.0 INCH PIPE IS 52.2 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 9.4

UPSTREAM NODE ELEVATION = 1463.00

DOWNSTREAM NODE ELEVATION = 1458.00

FLOWLENGTH (FEET) = 1400.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 66.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 188.88

TRAVEL TIME(MIN.) = 2.49 TC(MIN.) = 19.79

Thkhkkkhhkkhkhhhhhhhhhhkhdhhhhhkhhhhkhhhhhhhhhkkhhhkhhhkhhdhhhkhhrrrrrhhdkhkhx
FLOW PROCESS FROM NODE 219.00 TO NODE 219.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.957

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 171.01
EFFECTIVE AREA(ACRES) = 160.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 160.00

PEAK FLOW RATE(CFS) = 342.02

TC(MIN) = 19.79

hkkkkhkhkkhhhhhhhhhhhhhhhhhkkhkhkhhhhhhhhhhhhhhkhhhhhkhkhkhhhhhhhhhhhhhkddkrk
FLOW PROCESS FROM NODE 219.10 TO NODE 220.10 IS CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
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>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

PIPEFLOW VELOCITY (FEET/SEC.) = 17.4

UPSTREAM NODE ELEVATION = 1458.00

DOWNSTREAM NODE ELEVATION = 1451.00

FLOWLENGTH (FEET) = 1400.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 342.02

TRAVEL TIME(MIN.) = 1.34 TC(MIN.) = 21.13

hkkkhkdhhhhkkhhhhhkkkkhhhhhhhhhhkhkkhhkhhhkhkkhhhkhkkkhhhhhhkhhhhrkkkkkkk
FLOW PROCESS FROM NODE 220.00 TO NODE 220.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.843
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 83.00 SUBAREA RUNOFF(CFS) = 168.91
EFFECTIVE AREA(ACRES) = 243.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA (ACRES) = 243.00

PEAK FLOW RATE(CFS) = 494.52

TC(MIN) = 21.13
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FLOW PROCESS FROM NODE 220.10 TO NODE 214.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 69.0 INCH PIPE IS 51.9 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 23.6

UPSTREAM NODE ELEVATION = 1451.00

DOWNSTREAM NODE ELEVATION = 1395.00

FLOWLENGTH (FEET) = 2600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 69.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 494.52

TRAVEL TIME(MIN.) = 1.84 TC(MIN.) = 22.96

dhkdkkkkhhhhhkkdhhhdhhkhkhhhhhhhhhhhhhdhhhrdhdhhrhrkdkhhkhhkhhhhhhhhrhhhkhhkkk
FLOW PROCESS FROM NODE 214.10 TO NODE 214.10 IS CODE = 1

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 22.96

RAINFALL INTENSITY (INCH./HOUR) = 2.70

EFFECTIVE STREAM AREA(ACRES) = 243.00

TOTAL STREAM AREA(ACRES) = 243.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 494.52
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CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 1108.99 22.64 2.728 .58 574.13
2 494 .52 22.96 2.705 .58 243.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 1601.86 813.73
2 1591.63 817.13
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1601.86 TIME(MINUTES) = 22.643
EFFECTIVE AREA(ACRES) = 813.73
TOTAL AREA (ACRES) = 955.23

hkkhhkkhhkhhhhkhhhhhhhhkhkhhhkhhhkhkhhhhkhkhkhhhhkkhhhkhkhhhhkhhhkhhhkhhhhhhkhhkhhhhkkhkkk
FLOW PROCESS FROM NODE 214.10 TO NODE 221.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  1395.00
DOWNSTREAM NODE ELEVATION =  1380.00

CHANNEL LENGTH THRU SUBAREA (FEET) = 2600.00

CHANNEL BASE(FEET) = 16.00 "Z" FACTOR = .000

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1601.86

FLOW VELOCITY(FEET/SEC) = 16.98 FLOW DEPTH(FEET) = 5.89
TRAVEL TIME(MIN.) = 2.55 TC(MIN.) = 25.19

hkkkhhkhhhhhhkhkkhhhhhdhhhhhhhhdhhhhhhhhhhkkhkhkhhkhhhhhkhkhhhhkhkhhkhhhhhhhkhhhhkhkhk
FLOW PROCESS FROM NODE 221.00 TO NODE 221.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.558
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 156.00 SUBAREA RUNOFF(CFS) = 277.48
EFFECTIVE AREA(ACRES) = 969.73 -
AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 1111.23
PEAK FLOW RATE(CFS) = 1725.17
TC(MIN) = 25.19

***********************************************************************
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FLOW PROCESS FROM NODE 221.10 TO NODE 221.10 IS CODE = 1

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 25.19

RAINFALL INTENSITY (INCH./HOUR) = 2.56

EFFECTIVE STREAM AREA(ACRES) = 969.73

TOTAL STREAM AREA (ACRES) = 1111.23

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1725.17

hkkkhkhhkhhhkkhkhkhhhkhhhhkhkdhhhkhkhhhhkhhhkhkhhhkhhkhkhkhhhkhkhhkhhkhkhhhkhhkhkhkkhhkkkxk
FLOW PROCESS FROM NODE 222.00 TO NODE 222.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]J** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1511.00
DOWNSTREAM ELEVATION = 1481.00
ELEVATION DIFFERENCE = 30.00
TC = .412%[( 1000.00%* 3.00)/( 30.00)]** .20 = 13.167
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.776
SOIL, CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 14.37
TOTAL AREA (ACRES) = 5.00 PEAK FLOW RATE(CFS) = 14.37

hkkkkhhhkkhkhkkhhhhhhhhhhrhhhhhhhhhhkrhkhhhkhdhhrhhhhhkhhhhhkhhrhhhhkhhhkhdkk
FLOW PROCESS FROM NODE 222.11 TO NODE 222.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 11.3

UPSTREAM NODE ELEVATION = 1481.00

DOWNSTREAM NODE ELEVATION = 1450.00

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 14.37

TRAVEL TIME (MIN.) = 1.47 TC(MIN.) = 14.64

hhkhkkhkhkkhkhhkhkhhhhkhkhhhkhhhhhkhhhhhkhhhhhdhhhkhhhhhkhhhkhhdhhhhhkhhkhkhhkhhdkhkhkk
FLOW PROCESS FROM NODE 222.10 TO NODE 222.12 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.544
SOIL CLASSIFICATION IS "A"
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RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5

SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 13.33
EFFECTIVE AREA(ACRES) = 10.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) =  10.00

PEAK FLOW RATE(CFS) = 26.65

TC(MIN) = 14.64

hhkkkkhkkhhkhkhkkhhhkkhkhhhhhhhhhhhhhhkhkhhhhkhkhhhkhkhhhhhhhkhhhhkhkhkhkdkkkhhrkhkkhhkkk
FLOW PROCESS FROM NODE 222.12 TO NODE 223.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.5 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 7.1

UPSTREAM NODE ELEVATION = 1450.00

DOWNSTREAM NODE ELEVATION = 1449.00

FLOWLENGTH (FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 26.65

TRAVEL TIME(MIN.) = .39 TC(MIN.) = 15.03

kkkhkkkhhhkhhhkkhhhkkhhhhhhkhhhhhdhhhhhhkhhhhkhhhhkhhhkhdhkhhkhhhkhhhkkdhrhkhhkkhkkkkkk
FLOW PROCESS FROM NODE 223.00 TO NODE 223.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.488
SOIL CLASSIFICATION IS “A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 26.15
EFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  20.00

PEAK FLOW RATE(CFS) = 52.30

TC(MIN) = 15.03

Kk khhhhkhhkhkh ok kkkkkkhhhhhkkdhkhhhkh kA kAR AR AR ARk Rk hhhhkk kR hkkk k&
FILOW PROCESS FROM NODE 223.10 TO NODE 224.10 IS CODE = 3

DEPTH OF FLOW IN 36.0 INCH PIPE IS 29.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 8.6

UPSTREAM NODE ELEVATION = 1449.00

DOWNSTREAM NODE ELEVATION = 1446.80

FLOWLENGTH (FEET) = 330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 52.30

TRAVEL TIME(MIN.) = .64 TC(MIN.) = 15.67
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Ikkhhkkhkkhkhhhkkdkhhhkhhhkhkhhhhkhhhhkhhdhkhhhhhkhhhhhhkhhhhhhhhhhhrkhhhkkhkhk
FLOW PROCESS FROM NODE 224.00 TO NODE 224.10 IS CODE = 8

T D D S e G € T D Gl e e D S S — — S —————— — ——— — — — {— — > T G G- ——— ————————— T — ———

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.401

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 50.75
EFFECTIVE AREA(ACRES) = 40.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) =  40.00

PEAK FLOW RATE(CFS) = 101.49

TC(MIN) = 15.67

hkkkhkdhkdhhhhkhhhhkhkhhhhhkhkhhhkhhhkhhhhhhhhhkhhkhhhhhhhhhhrkrhhhkhhkkhkdhkkhhkk
FLOW PROCESS FROM NODE 224.10 TO NODE 225.10 IS CODE = 3

D D e — ——— M (o ——— T —— ———— ——— —— —— ————— o T — — S ——— — —— " —— — ———— i t———

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 51.0 INCH PIPE IS 37.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 9.2

UPSTREAM NODE ELEVATION = 1446.80

DOWNSTREAM NODE ELEVATION = 1443.50

FLOWLENGTH (FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 101.49

TRAVEL TIME(MIN.) = 1.22 TC(MIN.) = 16.89

hkkhkhhkhhhhhhhkhhhhhhdhhhhhhhhhhhhkhhhhhkhhhhkhhhhkhhhhhhkhhhhhhhhkhhhrhkkhhhk
FLOW PROCESS FROM NODE 225.00 TO NODE 225.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.252
SOIL CLASSIFICATION IS "A"“

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 96.13
EFFECTIVE AREA(ACRES) = 80.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) =  80.00

PEAK FLOW RATE(CFS) = 192.25

TC(MIN) = 16.89

hkkkkkhkkhkkhhhhhhkkhhhdhhhhhhhhkhhhhhhdhhhhhkhhhkhhhhhhohhhhhhkhhhkhhkkhhk
FLOW PROCESS FROM NODE 225.10 TO NODE 226.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER~ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

21



DEPTH OF FLOW IN 60.0 INCH PIPE IS 44.9 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 12.2

UPSTREAM NODE ELEVATION = 1443.50

DOWNSTREAM NODE ELEVATION = 1435.00

FLOWLENGTH (FEET) = 1225.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 192.25

TRAVEL TIME(MIN.) = 1.67 TC(MIN.) = 18.56

hkkkkhhkkhkkhkkhkhkhkhkdkhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhkhhhhhkhhrhrhkhhhrhhkk
FLLOW PROCESS FROM NODE 226.00 TO NODE 226.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.073
SOIL CLASSIFICATION IS "AM

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 74.00 SUBAREA RUNOFF(CFS) = 165.90
EFFECTIVE AREA(ACRES) = 154.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 154.00

PEAK FLOW RATE(CFS) = 345.25

TC(MIN) = 18.56

hhkkkhkhkhkhhhhhkhkhkhhkhhhhhhhkhkkhkhhhdhhhhhhhhhhhhhhkhhkhhhhhhhhhkkkkkkkkkkk
FLOW PROCESS FROM NODE 226.10 TO NODE 221.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 60.0 INCH PIPE IS 46.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 21.4

UPSTREAM NODE ELEVATION = 1435.00

DOWNSTREAM NODE ELEVATION = 1380.00

FLOWLENGTH (FEET) = 2600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 345.25

TRAVEL TIME(MIN.) = 2.03 TC(MIN.) = 20.59

dedkkkkkkkkhkkhdhhhhhhhhkhhhkhhhdhhhhkdhhhhhhdhhhhhdhhrhhhhhhhhhhhhkhrhhhdsk
FLOW PROCESS FROM NODE 221.10 TO NODE 221.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 20.59

RAINFALL INTENSITY (INCH./HOUR) = 2.89

EFFECTIVE STREAM AREA(ACRES) = 154.00

TOTAL STREAM AREA(ACRES) = 154.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 345.25
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CONFLUENCE INFORMATION:

STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE

NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)
1 1725.17 25.19 2.558 .58 969.73
2 345.25 20.59 2.888 .58 154.00

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

SUMMARY RESULTS: '

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 2021.11 1123.73
2 1990.03 946.51
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2021.11 TIME(MINUTES) = 25.194
EFFECTIVE AREA(ACRES) = 1123.73
TOTAL AREA(ACRES) = = 1265.23

khkdkhkkhddhhhhhhhhhhkhhhkhkhhhdhhhhhhhrhhhkhhhkhkkkhhhhkkhkhhrhhrkkhkkk®
FLOW PROCESS FROM NODE 221.10 TO NODE 227.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1380.00

DOWNSTREAM NODE ELEVATION = 1362.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2670.00

CHANNEL BASE(FEET) = 16.00 "Z" FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 2021.11

==>>ERROR: FLOW IN CHANNEL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
ALLOWABLE DEPTH).
AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.

FLOW VELOCITY (FEET/SEC) = 21.05 FLOW DEPTH(FEET) = 6.00
TRAVEL TIME(MIN.) = 2.11 TC(MIN.) = 27.31

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

hhkhkkkkdhhhhhhhkhhhhhhbhkkhkhhhhhhrhhrhhhkhhkhhhhhhhkkkkhkhkhkkkhhhhhhkrhk ok
FLOW PROCESS FROM NODE 227.00 TO NODE 227.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.438
SOIL CLASSIFICATION IS "A"
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RESIDENTIAL~-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5

SUBAREA AREA(ACRES) = 160.25 SUBAREA RUNOFF(CFS) = 267.62
EFFECTIVE AREA(ACRES) = 1283.98
AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 1425.48
PEAK FLOW RATE(CFS) = 2144.63
TC(MIN) = 27.31

Ihkkkhkdkdkdkkkhkkhkhdhhhhhhhhhkhhhhhhhhkhhkhhkhhkkhkhhhhhhhkkkkhhhkhkhhkhkkkk*
FLOW PROCESS FROM NODE 227.10 TO NODE 227.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 27.31

RAINFALL INTENSITY (INCH./HOUR) = 2.44

EFFECTIVE STREAM AREA(ACRES) = 1283.98

TOTAL STREAM AREA(ACRES) = 1425.48

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2144.63

Khkkhkhkkdhkhhkkhhhhhhhhhhhhkhhhhhhhhhhhhhhhhrkhhkhhhhhhhkhrrhkkkkkhkhkhkkkk
FLOW PROCESS FROM NODE 228.00 TO NODE 228.11 IS CODE = 2

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION =  1491.00
DOWNSTREAM ELEVATION = 1462.00
ELEVATION DIFFERENCE = 29.00
TC = .412*%[( 1000.00%* 3.00)/( 29.00)]** .20 = 13.256
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.761
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 14.30
TOTAL ARFA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 14.30

el R e L e A A A AUy
FLOW PROCESS FROM NODE 228.11 TO NODE 228.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 10.9

UPSTREAM NODE ELEVATION = 1462.00

DOWNSTREAM NODE ELEVATION = 1433.50

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 14.30
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TRAVEL TIME(MIN.) = 1.52 TC(MIN.) = 14.78

Fkdkkdkkdkkdkkdkkkhdhkddkhddedkdodod gk ks sk ok ook o ok e ek o ok ok ok o ok ok ko o ok ok e ok e ok ok ok ok ok ok ok ok
FLOW PROCESS FROM NODE 228.10 TO NODE 228.12 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.523
SOIL CLASSIFICATION IS "A"
RESIDENTIAL~> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) =  13.23
EFFECTIVE AREA(ACRES) =  10.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 10.00
PEAK FLOW RATE(CFS) =  26.47
TC(MIN) = 14.78

Fhkdkkhkkhhhkhkhkhhhhhhkkhhkhkhkhkhk ok hkkhdhkhkkkhhhhkhkkdkkdkhdkdkddkdhkkk &k
FLOW PROCESS FROM NODE 228.12 TO NODE 229.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 8.2

UPSTREAM NODE ELEVATION = 1433.50

DOWNSTREAM NODE ELEVATION = 1432.00

FLOWLENGTH(FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 26.47

TRAVEL TIME(MIN.) = .34 TC(MIN.) = 15.12

Ikkhkkkkkhhkhhdkhhhhhhhdhkhdkhhdkhhdohddkddk ko s gk ok ok s ook ok oo sk ok ek & o % & % & 5% % % % & & o
FLOW PROCESS FROM NODE 229.00 TO NODE 229.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.475
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  26.04
EFFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  20.00
PEAK FLOW RATE(CFS) = 52.08
TC(MIN) = 15.12

Khkhkkkkhhkdkhhhdhhdkhhdkdkhdhhhhkhhdkhhdkd koo sk dskdkdk ok sk sk ek ook & ok % & o & % ok
FLOW PROCESS FROM NODE 229.10 TO NODE 230.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
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>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.3 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 9.8

UPSTREAM NODE ELEVATION = 1432.00

DOWNSTREAM NODE ELEVATION = 1429.00

FLOWLENGTH(FEET) = 330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 52.08

TRAVEL TIME (MIN.) = .56 TC(MIN.) = 15.68

khkkddkkkkdkkhkhkhhhhhhhhhkkhkhhhhhhhhhhhhkddkhkdhdkdkdokh gk deok ok koo de ok ok o & ok & ok &k &
FILOW PROCESS FROM NODE 230.00 TO NODE 230.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.400
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  50.73
EFFECTIVE AREA(ACRES) =  40.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  40.00
PEAK FLOW RATE(CFS) = 101.45
TC(MIN) = 15.68

kkkkhhhdhhdhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkkkkhhhkhhkhhhhhkhhkkhkkkkdhhkk
FIOW PROCESS FROM NODE 230.10 TO NODE 231.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 45.0 INCH PIPE IS 36.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 10.5

UPSTREAM NODE ELEVATION = 1429.00

DOWNSTREAM NODE ELEVATION = 1424.00

FLOWLENGTH (FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 101.45

TRAVEL TIME(MIN.) = 1.06 TC(MIN.) = 16.74

Fhkhkhhkkhhkkhhhhhhhhhhhkkhkhkkhdhhhhhhrhhhkkdhkkhkhk kA hkhk kA r AR r kR Rk kkkk k%
FLOW PROCESS FROM NODE 231.00 TO NODE 231.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.269

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) =  40.00 SUBAREA RUNOFF(CFS) = = 96.73
EFFECTIVE AREA(ACRES) = 80.00

AVERAGED Fm(INCH/HR) =  .582
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TOTAL AREA(ACRES) = 80.00
PEAK FLOW RATE(CFS) = 193.47
TC(MIN) = 16.74

hhdkhkdkhhkkhhkhhkhhhhkhhhhhkkhhhhhhhhhhhhhkhhhhkhhhkkkkkhhkhhhhhkhhhkkhrkhhkkhkhk
FLOW PROCESS FROM NODE 231.10 TO NODE 232.10 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 48.0 INCH PIPE IS 38.2 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 18.0

UPSTREAM NODE ELEVATION = 1424.00

DOWNSTREAM NODE ELEVATION = 1416.00

FLOWLENGTH(FEET) = 670.00 MANNINGS N = .010

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 193.47

TRAVEL TIME (MIN.) = .62 TC(MIN.) = 17.36

Fhkkkhhdkhhkhhhhhhhhhhhkkhhhhhkhkhkkkhhhh Rk kkhhhkhhhkkkhh Ak khhhhkkkkkkhKh
FLOW PROCESS FROM NODE 232.00 TO NODE 233.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.199
SOIL CLASSIFICATION IS MA"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) =  94.20
EFFECTIVE AREA(ACRES) = 120.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 120.00
PEAK FLOW RATE(CFS) = 282.59
TC(MIN) = 17.36

kkkhkhkkkkhkhhkhkhhhhhhhkdhhkhkhhhkhhhhkkhhhkhhbhkhhrkhhhhkhhhhhhkhkhhhkdhhhk ik
FLOW PROCESS FROM NODE 232.10 TO NODE 233.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 60.0 INCH PIPE IS 47.2 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 17.1

UPSTREAM NODE ELEVATION = 1416.00

DOWNSTREAM NODE ELEVATION = 1407.00

FLOWLENGTH (FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 282.59

TRAVEL TIME(MIN.) = .65 TC(MIN.) = 18.02

hkhkhkkhhhhhkhhhhhhhhhhhhhhhhhhhkhhhhdhhhhhhhkhhkdhhhkkhkhkkhhhhkkhhrhhkkkkrhk
FLOW PROCESS FROM NODE 233.00 TO NODE 233.10 IS CODE = 8
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.128
SOIL CLASSIFICATION IS “A“

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 46.00 SUBAREA RUNOFF(CFS) = 105.42
EFFECTIVE AREA(ACRES) = 166.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 166.00

PEAK FLOW RATE(CFS) = 380.43

TC(MIN) = 18.02

hkkkkhkkhkkhkhkhkhhhkhhkhhhhhhhhhhhhhkhhhdhhkhhkhhhkhkhhhkhhkkhhrkhhhkhkhkhkkhhhkhk
FLOW PROCESS FROM NODE 233.10 TO NODE 227.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 66.0 INCH PIPE IS 48.6 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 20.3

UPSTREAM NODE ELEVATION = 1407.00

DOWNSTREAM NODE ELEVATION = 1362.00

FLOWLENGTH(FEET) = 2650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 66.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 380.43

TRAVEL TIME(MIN.) = 2.18 TC(MIN.) = 20.19

Fkkkkhkhhhhkkhhhhkhhhhhkhhkhhhhhhhhhhhkhhkdkhdhhkhhhhhhhhkhkhhrhhkrkhkkkkkkkk
FLOW PROCESS FROM NODE 227.10 TO NODE 227.10 IS CODE = 1

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MINUTES) = 20.19

RAINFALL INTENSITY (INCH./HOUR) = 2.92

EFFECTIVE STREAM AREA(ACRES) = 166.00

TOTAL STREAM AREA(ACRES) = 166.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 380.43

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY  FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 2144.63 27.31 2.438 .58 1283.98
2 380.43 20.19 2.921 .58 166.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
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1 2446.37 1449.98
2 2379.86 1115.50
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2446.37 TIME (MINUTES) = 27.308
EFFECTIVE AREA (ACRES) = 1449.98
TOTAL AREA(ACRES) = 1591.48

Fhkkkkkkhkhkhkhhhhhkhhhhkhhhhhhhhhhhhhhhhhkhkhhhhkhhhhhhhkhhhhkkhhkhhhkkhkkhkhkhkk
FLOW PROCESS FROM NODE 227.10 TO NODE 234.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1362.00

DOWNSTREAM NODE ELEVATION = 1336.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2700.00

CHANNEL BASE(FEET) = 18.00 "Z" FACTOR = .000

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 2446.37

FLOW VELOCITY (FEET/SEC) = 22.79 FLOW DEPTH(FEET) = 5.96
TRAVEL TIME(MIN.) = 1.97 TC(MIN.) = 29.28

kkkkkkhhhhhkhkhhkkhhhhkhhkhkhhhhhhkhkhkhhhdhhhhhhhhhhhhkhhhhkkhhkhkhkhhhhkhkhkhkhhkhs
FLOW PROCESS FROM NODE 234.00 TO NODE 234.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.338

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 160.00 SUBAREA RUNOFF(CFS) = 252.80
EFFECTIVE AREA(ACRES) = 1609.98

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 1751.48
PEAK FLOW RATE(CFS) = 2544.14
TC(MIN) = 29.28

hkkkhkhhdhhrkhhhhkhhhkhkhkhhhhhhhkhkhkhhhhhhhhhhhhkhhhkhhhhkhhhkhkhkkhhkhkkhkkk
FLOW PROCESS FROM NODE 234.10 TO NODE 234.10 IS CODE = 1

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 29.28

RAINFALL INTENSITY (INCH./HOUR) = 2.34

EFFECTIVE STREAM AREA(ACRES) = 1609.98

TOTAL STREAM AREA(ACRES) = 1751.48

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2544.14

khhkhkkhkkkkhkkhkhkhkhhhhkhkhkhkhkkhhhkhkhkhhhhkhkhkhhhkhhkhhkhkhkhkhhhkhkhkhkhkkhhhhkhhkhkkhkhkhkkkkkk
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FLOW PROCESS FROM NODE 235.00 TO NODE 235.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH#** 3.00)/(ELEVATION CHANGE) J** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION = 1463.00
DOWNSTREAM ELEVATION = 1435.00
ELEVATION DIFFERENCE = 28.00
TC = .412*[( 1000.00%* 3.00)/( 28.00)]** .20 = 13.350
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.745
SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 14.23
TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 14.23

kkkkhkhhhhhkhhhkhkhhkhkhhhhkhhhhhkhhhhhkhhhhhkhrhhhhkhhhhkhhhrhhhhkrhkdhkhhhkkdkdhk
FLOW PROCESS FROM NODE 235.11 TO NODE 235.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.3 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 11.1

UPSTREAM NODE ELEVATION = 1435.00

DOWNSTREAM NODE ELEVATION = 1405.50

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 14.23

TRAVEL TIME(MIN.) = 1.50 TC(MIN.) = 14.85

kkkkhkkkkkhhhkhhdhhhhhhhhhhkhhhhhhhhhhhhkhhhhhhkhhkhhhhhhrhrhrrrkrkkkkkkkhkk
FLOW PROCESS FROM NODE 235.10 TO NODE 235.12 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.513
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 13.19
EFFECTIVE AREA(ACRES) = 10.00
AVERAGED Fm(INCH/HR) =  .582
TOTAL AREA(ACRES) =  10.00
PEAK FLOW RATE(CFS) = 26.38
TC(MIN) = 14.85

hhkkhkkhkhkhkdhkhhhhhhhhhhkhhhhhkhhhhhhhdhhhhhhhddhhhrhhdhhhhhhhhhhkkkkkdx
FLOW PROCESS FROM NODE 235.12 TO NODE 236.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
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>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 39.0 INCH PIPE IS 27.5 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 4.2

UPSTREAM NODE ELEVATION = 1405.50

DOWNSTREAM NODE ELEVATION = 1404.00

FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 26.38

TRAVEL TIME(MIN.) = 3.96 TC(MIN.) = 18.81

Ihkkkhkkkhhkhhkhhhhhhkhhhhkhkhhhhhhhhhhh ko hhkdkhkhdhhdddd kgt dok ko kkk
FLOW PROCESS FROM NODE 236.00 TO NODE 236.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.049
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) =  22.20
EFFECTIVE AREA(ACRES) =  20.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  20.00

PEAK FLOW RATE(CFS) =  44.40

TC(MIN) = 18.81

hhhkhkhhhdkkhhkhdhhrkhkhdhhhhkhhhkkhhkkkkkhhkkkkkkhhhhkkhhhkkkkkkhkhhkkkkx Kk
FLOW PROCESS FROM NODE 236.10 TO NODE 237.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.0 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 12.1

UPSTREAM NODE ELEVATION = 1404.00

DOWNSTREAM NODE ELEVATION = 1401.00

FLOWLENGTH (FEET) = 170.00 MANNINGS N = ,013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 44.40

TRAVEL TIME(MIN.) = .23 TC(MIN.) = 19.04

Fhkkkh ARk hhhhhkh Rk kR KAk kkkdok ok ok d ok ok ok o 36 e dk ok o ok ok ok b ok o ok ok ok ok ok ok ok e e ok ek ok ok ke ok ok ok ok o
FLOW PROCESS FROM NODE 237.00 TO NODE 237.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.026

SOIL CLASSIFICATION IS “A" -

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  44.00
EFFECTIVE AREA(ACRES) =  40.00

AVERAGED Fm(INCH/HR) = .582
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TOTAL AREA(ACRES) =  40.00
PEAK FLOW RATE(CFS) = 87.99
TC(MIN) = 19.04

Thkddkdddhkkhhhhdhhhhhhhhhhkhhhhkkkkkkkkhhhhkdkkhhhkkkokdrd sk d sk s sk ok ok 5 & &k &
FLOW PROCESS FROM NODE 237.10 TO NODE 238.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-~-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 42.0 INCH PIPE IS 32.6 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 11.0

UPSTREAM NODE ELEVATION = 1401.00

DOWNSTREAM NODE ELEVATION = 1395.,00

FLOWLENGTH(FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 87.99

TRAVEL TIME(MIN.) = 1.02 TC(MIN.) = 20.06

Fkkdkhkdkkhkhhdkdkhdhhhdedhkdkhdkdddhhdddd ook ook g ok ok ok ok de ok & o ok 5k ok &k ok ok ok ok k% ok e ok e ok ok ok
FLOW PROCESS FROM NODE 238.00 TO NODE 238.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.933

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) =  84.64
EFFECTIVE AREA(ACRES) = 80.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  80.00

PEAK FLOW RATE(CFS) = 169.28

TC(MIN) = 20.06

Akkkdkkkkkhhhkhhhhhhhhhhhkkhhhhhkhhhhhhhhhkkkhkhhhhhhkhhkkhhhkhkhhhkhkhhkkk k&
FLOW PROCESS FROM NODE 238.10 TO NODE 239.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 54.0 INCH PIPE IS 41.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 13.0

UPSTREAM NODE ELEVATION = 1395.00

DOWNSTREAM NODE ELEVATION = 1383.00

FLOWLENGTH(FEET) = 1330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54,00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 169.28

TRAVEL TIME(MIN.) = 1.70 TC(MIN.) = 21.77

kkkkhkhhhhhhhhhhhhhhhhhhhhhhkhhhhhhrhkkkkkkhkhkhhhhhhhhkrkkhkhhkhkhkhhhk
FLOW PROCESS FROM NODE - 239.00 TO NODE 239.10 IS CODE = 8
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.793

SOIL CLASSIFICATION IS "A™

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 159.19
EFFECTIVE AREA(ACRES) = 160.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 160.00

PEAK FLOW RATE(CFS) = 318.39

TC(MIN) = 21.77

Tkkdkkhkdkkkkhkhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhkkkhhkhkhkhhhhkhhhhhkhrkhkhkhi
FLOW PROCESS FROM NODE 239.10 TO NODE 234.10 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 60.0 INCH PIPE IS 45.9 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 19.7

UPSTREAM NODE ELEVATION = 1383.00

DOWNSTREAM NODE ELEVATION = 1336.00

FLOWLENGTH (FEET) = 2600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 318.39

TRAVEL TIME(MIN.) = 2.19 TC(MIN.) = 23.96

Fhkkhkkhhhhhhhhhhhhdhhhkhhhhhhhhhhhhhhhhhkhhhkhkkkkhhhkhhhhhhhrkkrhrrhkkhkkkkk
FLOW PROCESS FROM NODE 234.10 TO NODE 234.10 IS CODE = 1l
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 23.96

RAINFALL INTENSITY (INCH./HOUR) = 2.64

EFFECTIVE STREAM AREA(ACRES) = 160.00

TOTAL STREAM AREA(ACRES) = 160.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 318.39

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)

1 2544.14 29.28 2.338 .58 1609.98
2 318.39 23.96 2.637 .58 160.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
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1 2816.18 1769.98
2 2754.56 1477.30
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 2816.18 TIME(MINUTES) = 29.283
EFFECTIVE AREA(ACRES) = 1769.98
TOTAL AREA(ACRES) = = 1911.48

kkkkkkhhkkhhhhdhhhhhhhhhhhhhhkhkkhkhhhhhhhhhhhhkkhhkhkkkkkhkhhhhhhhhhhhhkdkdkx
FLOW PROCESS FROM NODE 234.10 TO NODE 240.10 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 1336.00

DOWNSTREAM NODE ELEVATION = 1311.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2650.00

CHANNEL BASE (FEET) = 20.00 "Z" FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 2816.18

==>>ERROR: FLOW IN CHANNEL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM
ALLOWABLE DEPTH).

AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.

FLOW VELOCITY (FEET/SEC) = 23.47 FLOW DEPTH(FEET) =  6.00
TRAVEL TIME(MIN.) = 1.88 TC(MIN.) = 31.16

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

kkkkkhhhhhhhhdhhhhhhhhkkhkkhhkhhkhkhkhhhhhhhhhhhhhhhhrhrkkkkkhhkkkdkhkhkhhhkk
FLOW PROCESS FROM NODE 240.00 TO NODE 240.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.252
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 160.00 SUBAREA RUNOFF(CFS) = 240.46
EFFECTIVE AREA (ACRES) = 1929.98

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 2071.48

PEAK FLOW RATE(CFS) = 2900.80

TC(MIN) = 31.16

Khkkkdkkhkkhhkhdekhhkhhhhhhhhhhhdkhhddkhhddkdhdkddodkdddddhddhddhhddhdkkhhkdkkkkkkk
FLOW PROCESS FROM NODE 240.10 TO NODE 240.10 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 31.16

RAINFALL INTENSITY (INCH./HOUR) = 2.25

EFFECTIVE STREAM AREA(ACRES) = 1929.98

TOTAL STREAM AREA(ACRES) = 2071.48

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2900.80

hkkkhkkkhhhhdhhhhhkhhhkhkhhhhhhhhkhdhhhhhhhhhkhhhhkhhhddkhhkhhkkhhhhhhhkhhhhkhkkkkk
FLOW PROCESS FROM NODE 241.00 TO NODE 241.11 IS CODE = 2

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

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL =-> 3-4 DWELLINGS/ACRE
TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE) ]** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION =  1431.00
DOWNSTREAM ELEVATION = 1406.00
ELEVATION DIFFERENCE = 25.00
TC = .412%[( 1000.00%* 3.00)/( 25.00)]** .20 = 13.656
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.694
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 14.01
TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 14.01

hkkkkkhhhkhhhhhhhhhkhhkhkkhhkhhhhhhkhhhhhkhkhhhkhhhhkdhdhkkhkhkhhkhhhhhhhkhkhdhk
FLOW PROCESS FROM NODE 241.11 TO NODE 241.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.9 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 10.3

UPSTREAM NODE ELEVATION = 1406.00

DOWNSTREAM NODE ELEVATION = 1381.00

FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 14.01

TRAVEL TIME(MIN.) = 1.62 TC(MIN.) = 15.27

Kkkkkkhkhhhhhkhkhhkhhhkhkdkdkhkkkkhkkkkdkkhdkhkhhhhkhhkhkhkkhkhkkkhdhdhhkhdkrk
FLOW PROCESS FROM NODE 241.10 TO NODE 241.12 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.455

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 12.93
EFFECTIVE AREA(ACRES) = 10.00

35



AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  10.00
PEAK FLOW RATE(CFS) = 25.85
TC(MIN) = 15.27

khdhkdkkkhhkhhhhhhhhhdhhhhkhhkkhhhhhhhhhkhhhhhhhhdhhhhhhhkhkhhkhkhkkkhhhhkhkkkk
FLOW PROCESS FROM NODE 241.12 TO NODE 242.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 9.2

UPSTREAM NODE ELEVATION = 1381.00

DOWNSTREAM NODE ELEVATION = 1379.00

FLOWLENGTH (FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 25.85

TRAVEL TIME(MIN.) = .30 TC(MIN.) = 15.57

hhkkhkkhhkdkhkhhdhhkhhhhkhkhhhhhkhhhhkhhhhhhhhhkhkhhkhkhhhhhhkrhkhkkhhkhkhhhrkkkk
FLOW PROCESS FROM NODE 242.00 TO NODE 242.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.414

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 25,49
EFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) =  20.00

PEAK FLOW RATE(CFS) = 50.98

TC(MIN) = 15.57

kkkkhkdhhhkdhhhhhhhhhhhkhkhhhhkhhhhkhhhhkhkhhhhhhhhhkhhhkhhhhhkkhhrkhrhkkkkhkhk
FLOW PROCESS FROM NODE 242.10 TO NODE 243.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 33.0 INCH PIPE IS 24.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 10.7

UPSTREAM NODE ELEVATION = 1379.00

DOWNSTREAM NODE ELEVATION = 1375.00

FLOWLENGTH (FEET) = 330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 50.98

TRAVEL TIME(MIN.) = .51 TC(MIN.) = 16.09

kkhkhkhkkkhkkkhhkhkhhkhhhkhhkhkhhkhhkhkhkhkhhhkhhhhhhkhhkhhkhhhhkhkhhhhhhhhhkikhkkkhkhkkkkdkk
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FLOW PROCESS FROM NODE 243.00 TO NODE 243.10 IS CODE = 8

-——.—_——_——_.——_—__—_._-.__——__—._-.——-.—————-—_————-———————————-——-—-——_——-——

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.349
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = = 49.80
EFFECTIVE AREA(ACRES) =  40.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  40.00

PEAK FLOW RATE(CFS) = 99.59

TC(MIN) = 16.09

khkhkkhdkhkkhhhhhhhhhhhhhhkhhhhhkhhkhkkhhhkkkkkhkkhkhhkhkhk ke kkhhhhkhhhkkkdkkk®k
FLOW PROCESS FROM NODE 243.10 TO NODE 244.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 42.0 INCH PIPE IS 34.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 11.9

UPSTREAM NODE ELEVATION = 1375.00

DOWNSTREAM NODE ELEVATION = 1368.00

FLOWLENGTH(FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 99.59

TRAVEL TIME (MIN.) = .94 TC(MIN.) = 17.03

kkkkkhkhhhkhkhhdhhhhhhkhhhhhhhhhhhhhhhhhhkdkkhhkhhhhhhdhhhhkhhkhhdkddhdkdkhkkkk
FLOW PROCESS FROM NODE 244.00 TO NODE 244.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.236
SOIL CLASSIFICATION IS M"AM
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) =  95.56
EFFECTIVE AREA(ACRES) = 80.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  80.00
PEAK FLOW RATE(CFS) = 191.11
TC(MIN) = 17.03

khdkkhkhhhdhhhhhhdhhhhhhhhkhhhdhhhhhhhhhhhkkkkkhkkkhhhhkhhhhhhkhdkhddkdhhhk
FLOW PROCESS FROM NODE 244.10 TO NODE 245.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 57.0 INCH PIPE IS 42.6 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 13.4
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UPSTREAM NODE ELEVATION = 1368.00

DOWNSTREAM NODE ELEVATION = 1356.00

FLOWLENGTH (FEET) = 1330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 57.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 191.11

TRAVEL TIME(MIN.) = 1.65 TC(MIN.) = 18.68

kkkkkkkhdkkhhkhhhhhkhhkhhhhhhhdhhhhhdhdhkhkkhhhhkdhdhdddd ko k ks kkkkkdkkkkkkx
FLOW PROCESS FROM NODE 245.00 TO NODE 245.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.062
SOIL CLASSIFICATION IS “AM
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 178.54
EFFECTIVE AREA(ACRES) = 160.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 160.00
PEAK FLOW RATE(CFS) = 357.08
TC(MIN) = 18.68 '

hhkhkhkkhhhhhhhhhhhhhhkhkhhhhhhhhrhhhhhkkkdhkhkkkhhhhhkhkhhkkrrkkkkkkhhkhkhk
FLOW PROCESS FROM NODE 245.10 TO NODE 240.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 63.0 INCH PIPE IS 48.9 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 19.8

UPSTREAM NODE ELEVATION = 1356.00

DOWNSTREAM NODE ELEVATION = 1311.00

FLOWLENGTH (FEET) = 2650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 357.08

TRAVEL TIME(MIN.) = 2.23 TC(MIN.) = 20.91

hhkkhkkkhhhhhhhhkhhhhhhkkkhhhhhhhhhhhhhhkhhhhhkdhkhhkdkkhhhhhhhkhhhhkkkkdkkk
FLOW PROCESS FROM NODE 240.10 TO NODE 240.10 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 20.91
RAINFALL INTENSITY (INCH./HOUR) = 2.86
EFFECTIVE STREAM AREA(ACRES) = 160.00
TOTAL STREAM AREA(ACRES) = 160.00
PEAK FLOW RATE(CFS) AT CONFLUENCE = 357.08

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
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NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 2900.80 31.16 2.252 .58 1929.98
2 357.08 20.91 2.861 .58 160.00

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

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 3162.39 2089.98
2 3013.22 1454.67
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 3162.39 TIME(MINUTES) = 31.165
EFFECTIVE AREA(ACRES) = 2089.98
TOTAL AREA(ACRES) = = 2231.48

hkkhkkhhkkhkkkhhhhhhhhhhkhhhhhhhhhhkkhhhhkhkkkhkhhhhhkhkhhhhkokhhhkhhhkhkhrk
FLOW PROCESS FROM NODE 240.10 TO NODE 240.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 31.16

RAINFALL INTENSITY (INCH./HOUR) = 2.25

EFFECTIVE STREAM AREA (ACRES) = 2089.98

TOTAL STREAM AREA(ACRES) = 2231.48

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3162.39

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1l 3162.39 31.16 2.252 .58 2089.98

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 3162.39 2089.98
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 3162.39 TIME(MINUTES) = 31.165
EFFECTIVE AREA(ACRES) = 2089.98
TOTAL AREA(ACRES) = 2231.48

kkkkkhhhhhhhhhhhhhhhkdkhkhhkhhhkkhhhhhhhhhhhhkkkkkkkkhhhhkhhrkkkrrhkhkkhkkkkkk
FLOW PROCESS FROM NODE 240.10 TO NODE 109.01 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
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>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION =  1311.00

DOWNSTREAM NODE ELEVATION = 1263.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 5300.00

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA(CFS) = 3162.39

FLOW VELOCITY(FEET/SEC) = 23.70 FLOW DEPTH(FEET) = 6.67
TRAVEL TIME(MIN.) = 3.73 TC(MIN.) = 34.89

X

hkkhdhhhkhkkkhkkhhhhhhhhhkhkhhdhhkhkhhhhhkhkhhhhkhkhhkhhkhhdbhkdhhhhhhhhhdkkhhhhhkkkkhhk

FLOW PROCESS FROM NODE 240.10 TO NODE 0.01 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.104
SOIL CLASSIFICATION IS ua®
RESIDENTIAL-> 5-7 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR)

SUBAREA AREA(ACRES) = 283.00 SUBAREA RUNOFF(CFS) = 412.43
EFFECTIVE AREA(ACRES) = 2372.98
AVERAGED Fm(INCH/HR) = .570

TOTAL AREA (ACRES) = 2514.48
PEAK FLOW RATE(CFS) = 3276.09
TC(MIN) = 34.89

hhdkkkkhhhhkhhhohhhhhhhhhhhkhkhhhhkhhkhkhhhkhkhhhkkhhhkhkhkhkhkhhkkhkkhkkhhhkkhhkhkkkhkhkhkkkdk

FLOW PROCESS FROM NODE 109.01 TO NODE 109.01 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 34.89

RAINFALL INTENSITY (INCH./HOUR) = 2.10

EFFECTIVE STREAM AREA (ACRES) = 2372.98

TOTAL STREAM AREA(ACRES) = 2514.48

PEAK FLOW RATE(CFS) AT CONFLUENCE = 3276.09

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

S S s s — — T T ———— T — ——— T —————————— — — S — —_ " ——— — — ———— .

1 3276.09 34.89 2.104 .57 2372.98

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.
SUMMARY RESULTS:
STREAM CONFLUENCE EFFECTIVE
NUMBER Q(CFS) AREA (ACRES)
1 3276.09 2372.98
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
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PEAK FLOW RATE(CFS) = 3276.09 TIME(MINUTES) = 34.892
EFFECTIVE AREA(ACRES) = 2372.98
TOTAL AREA(ACRES) = = 2514.48

hhkdhkhhhhhhkhkkhkhhhhhdhkhhhhkkhhhkhhhkhhhhhkkkhhhkhkrhkkhhkhhhkhkkhhhdhhhrhk
FLOW PROCESS FROM NODE 247.00 TO NODE 247.11 IS CODE = 2

DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL =-> 3-4 DWELLINGS/ACRE

TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20

INITIAL SUBAREA FLOW-LENGTH = 1000.00
UPSTREAM ELEVATION =  1405.00
DOWNSTREAM ELEVATION =  1380.00
ELEVATION DIFFERENCE = 25.00
TC = .412%[( 1000.00%* 3,00)/( 25.00) ]** .20 = 13.656
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.694
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 14.01
TOTAL AREA(ACRES) = 5.00 PEAK FLOW RATE(CFS) = 14.01

kkkhkhhkhhhkhhhkkkhhhhhhhhhkhhhkhhhhhhhhkkhkhhhrhkhhhkhhkhokkkkhhkkhkkhhkkkkdk
FLOW PROCESS FROM NODE 247.11 TO NODE 247.12 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.8 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 10.4

UPSTREAM NODE ELEVATION = 1380.00

DOWNSTREAM NODE ELEVATION = 1354.50

FLOWLENGTH (FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 14.01

TRAVEL TIME(MIN.) = 1.60 TC(MIN.) = 15.26

kkkkkkkhhkhhkhhkhhkdkhhhhhkhhkhhhhkkhhhhkhhhkhhhhhkdhrhkhhkhhkhhhrdhkrrhhkkhhkhhhk
FLOW PROCESS FROM NODE 247.10 TO NODE 247.12 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.456

SOIL CLASSIFICATION IS "AM™

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA ARFEA (ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 12.93
EFFECTIVE AREA(ACRES) = 10.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) =  10.00

PEAK FLOW RATE(CFS) = 25.87

TC(MIN) = 15.26
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hhkkhkhkkkkhkkkkhhhkhhkhhkhhkhhkhhhhkhhkhhhhkhhkhdkhhhhhhkhhkhhkhkhhkhhkhhhkhkhhhkhhkrhhdkhkk
FLOW PROCESS FROM NODE 247.12 TO NODE 248.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.1 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 8.1

UPSTREAM NODE ELEVATION = 1354.50

DOWNSTREAM NODE ELEVATION = 1353.00

FLOWLENGTH(FEET) = 167.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 25.87

TRAVEL TIME(MIN.) = .34 TC(MIN.) = 15.60

hhkkkkkhkhkdkkhkhhhhhhhhhkhhhhhhhhhhhkhhhhkhkhhhkhhhhkhhhhkhhkhhrhhhhkkhhkhhkhrkkdk
FLOW PROCESS FROM NODE 248.00 TO NODE 248.10 IS CODE = 8

- e — - ———— f— . — —— A " ———— — . S W WD GNP VD T WD W W D B W T D W G - - ————— D T TP W I VD D W S S - ———

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.411
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 25.46
EFFECTIVE AREA(ACRES) = 20.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) =  20.00

PEAK FLOW RATE(CFS) = 50.92

TC(MIN) = 15.60

hkkkkkhkkhhhhhkkhkhhhhhhhhkhhhhhkhhdhkhhhhkhhhkhhhkhhhhhkhkhkhkhhkhkhhkhkhhkhkhkhhkhkhkhkhk
FLOW PROCESS FROM NODE 248.10 TO NODE 249.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 36.0 INCH PIPE IS 24.8 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 9.8

UPSTREAM NODE ELEVATION = 1353.00

DOWNSTREAM NODE ELEVATION = 1350.00

FLOWLENGTH (FEET) = 330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 50.92

'TRAVEL TIME (MIN.) = .56 TC(MIN.) = 16.16

hkkkhkhkkhhkhhrkkhhhhhhhkhhhhhdhhhkhhhhhhhhkhhhkhhhhhkhhkkhhkhhhhkhkhhkhkhhhkhhk
FLOW PROCESS FROM NODE 249.00 TO NODE 249.10 IS CODE = 8

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.339
SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) =  49.63
EFFECTIVE AREA(ACRES) =  40.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) =  40.00

PEAK FLOW RATE(CFS) = 99.26

TC(MIN) = 16.16

hkkkkkkkhkhhkkhhhkhhhhhhhkhhhhhkhhhhkhkhhhkhhkhkhhhkhkhhhkhhhkhhkhkhhkhkhkhkrhkhkkkkx
FLOW PROCESS FROM NODE 249.10 TO NODE 250.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 48.0 INCH PIPE IS 36.2 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 9.8

UPSTREAM NODE ELEVATION = 1350.00

DOWNSTREAM NODE ELEVATION = 1346.00

FLOWLENGTH (FEET) = 670.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 48.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 99.26

TRAVEL TIME(MIN.) = 1.14 TC(MIN.) = 17.31

dkkkkkhhkkhkkhkhkhhhkhkdhhhkhhdhdhhdhhkhhhkhhhhhhhkhhhhhkdhkhhdhhhhdhhdhhkhhkhhhhhkkrk
FLOW PROCESS FROM NODE 250.00 TO NODE 250.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.205
SOIL CLASSIFICATION IS "AM“

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) =  94.43
EFFECTIVE AREA(ACRES) = 80.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) =  80.00

PEAK FLOW RATE(CFS) = 188.85

TC(MIN) = 17.31

hhkkkhkkhhkkhkkhhhhhhhhhhhhkhhhhhhdhhhhhhhhkdhhhhhhhhhhhhhhhhkhkhhhhkhkhrrhkhdkk
FLOW PROCESS FROM NODE 250.10 TO NODE 251.10 Is CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 63.0 INCH PIPE IS 46.7 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 11.0

UPSTREAM NODE ELEVATION = 1346.00

DOWNSTREAM NODE ELEVATION = 1339.00

FLOWLENGTH (FEET) = 1330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
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PIPEFLOW THRU SUBAREA(CFS) = 188.85
TRAVEL TIME (MIN,) = 2.02 TC(MIN.) = 19.33

hkkkkkhkkkhhkhhhkhkhkhkkhhhhkhhhhhkhhhhkhhhhkhhhkhkhhhhhkhhkhkhdkhhkhhhhhhkhhkhhhkhkhdk
FLOW PROCESS FROM NODE 251.00 TO NODE 251.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.999

SOIL CLASSIFICATION IS M"A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 74.00 SUBAREA RUNOFF(CFS) = 161.00
EFFECTIVE AREA(ACRES) = 154.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 154.00

PEAK FLOW RATE(CFS) = 335.05

TC(MIN) = 19.33

kkkhkkhkhkhhhkhhhkkhhhkkkhhhhhhhhhhkhhhhkhkhhhhhhhkhhhhhhhrdhhhhkhhhhkhhhkhrkk
FLOW PROCESS FROM NODE 251.10 TO NODE 252.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 69.0 INCH PIPE IS 54.0 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 15.4

UPSTREAM NODE ELEVATION = 1339.00

DOWNSTREAM NODE ELEVATION = 1320.00

FLOWLENGTH (FEET) = 2100.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 69.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 335.05

TRAVEL TIME(MIN.) = 2.28 TC(MIN.) = 21.60

kkkkkkkhhhhhhhkhhhhhhhhkkhhkhkhhhhkhhhhhhkhhhhhkhhhhkhhhhkkhkhhkhhkhkhkhkhhhhhhkk
FLOW PROCESS FROM NODE 252.00 TO NODE 252.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.805
SOIL CLASSIFICATION IS "AM

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 65.00 SUBAREA RUNOFF(CFS) = 130.07
EFFECTIVE AREA(ACRES) = 219.00

AVERAGED Fm(INCH/HR) =  .582

TOTAL AREA(ACRES) = 219.00

PEAK FLOW RATE(CFS) = 438.24

TC(MIN) = 21.60

hkkkkdhhkhkkhhhhhkkhkhkhhhhhhhhhkhkhhhhhhhhkhhhhdhhhhhhhhkhhhhkhkkhhhhhkhkkhkkhhk
FLOW PROCESS FROM NODE 252.10 TO NODE 252.10 IS CODE = 1



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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 21.60

RAINFALL INTENSITY (INCH./HOUR) = 2.81

EFFECTIVE STREAM AREA(ACRES) = 219.00

TOTAL STREAM AREA(ACRES) = 219.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 438.24

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA(ACRES)

1 438.24 21.60 2.805 .58 219.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 438.24 219.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 438.24 TIME(MINUTES) = 21.605
EFFECTIVE AREA(ACRES) = 219.00
TOTAL AREA (ACRES) = 219.00

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 219.00
EFFECTIVE AREA(ACRES) = 219.00
PEAK FLOW RATE (CFS) = 438.24

END OF RATIONAL METHOD ANALYSIS
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. ***********************************************************************

( ] RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
- (Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
Copyright 1983,86,87 Advanced Engineering Software (aes)
Ver. 4.1C Release Date: 5/11/87 Serial # 100908

Especially prepared for:
HALL & FOREMAN

- hhkkkkkkkkkkkkkkkkkkkkkkkk DESCRIPTION OF STUDY **kkkkdkdkhhkkkkkhkdhkdkdkddk
* NORTH FONTANA MASTER STORM DRAIN

i * Q 100-YEAR, DESIGN Q
* JN 3547

- Fhkkkhhkhhkkkhhhhhhhhkhdhhhhhkhhhhkdhhhhhhhhhkkkhhhhhkhhkhhkdhhhhrhkrkkkkkdkdkdkdk

FILE NAME: LINEDA.DAT
TIME/DATE OF STUDY: O0: 4 1/ 1/1980

w USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

- ==*TIME-OF-CONCENTRATION MODEL*--

- USER SPECIFIED STORM EVENT(YEAR) = 100.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

- SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE =
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL#*

* 10-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.040
100-YEAR STORM 60-MINUTE INTENSITY(INCH/HOUR) = 1.520

- COMPUTED RAINFALL INTENSITY DATA:

wl ! STORM EVENT = 100.00 1-HOUR INTENSITY (INCH/HOUR) = 1.5200

. SLOPE OF INTENSITY DURATION CURVE = .6000

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

- FLOW PROCESS FROM NODE 280.00 TO NODE 280.10 IS CODE = 2
- >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
- DEVELOPMENT IS SINGLE FAMILY RESIDENTIAL -> 3-4 DWELLINGS/ACRE
“ TC = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]** .20
INITIAL SUBAREA FLOW-LENGTH = 1350.00
- UPSTREAM ELEVATION = 1525.00
. DOWNSTREAM ELEVATION = 1520.00
ELEVATION DIFFERENCE = 5.00
" TC = .412*%[( 1350.00%* 3.00)/( 5.00)]%* .20 = 22.558
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.734
- SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA RUNOFF (CFS) = 19.37
TOTAL AREA (ACRES) = 10.00 PEAK FLOW RATE(CFS) = 19.37

et



khdkkhhhhhhhhkhhhhhkhhhhhhhhhhhhhhhhkhhhkhkhhhhdkkhhhhdkhkdhkkkhhhhhhhhhddhhdkkk
FLOW PROCESS FROM NODE 281.00 TO NODE 280.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.734
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = = 19.37
EFFECTIVE AREA(ACRES) = 20.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) =  20.00
PEAK FLOW RATE(CFS) = 38.73
TC(MIN) = 22.56

kkkhkdhhhhhhhkkhhhhhhhhhhkhhhhhhhhhhhhhhhhhdkhhhhkhkhhhhhkhkhkhkhhkkdhrhdk ks
FLOW PROCESS FROM NODE 280.10 TO NODE 282.10 IS CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 1520.00 DOWNSTREAM ELEVATION = 1512.00
STREET LENGTH(FEET) = 350.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 18.50
INTERIOR STREET CROSSFALL(DECIMAL) .020
OUTSIDE STREET CROSSFALL(DECIMAL) .020

(|

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 38.73
STREETFLOW MODEL RESULTS:

NOTE: STREETFLOW EXCEEDS TOP OF CURB.

THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION

THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.

THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

STREET FLOWDEPTH(FEET) = .51
HALFSTREET FLOODWIDTH(FEET) =  19.13
AVERAGE FLOW VELOCITY (FEET/SEC.) = 5.12
PRODUCT OF DEPTH&VELOCITY = 2.61
STREETFLOW TRAVELTIME(MIN) = 1.14 TC(MIN) = 23.70
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.654
SOIL CLASSIFICATION IS "A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA ARFA (ACRES) = .00 SUBAREA RUNOFF(CFS) = .00
EFFECTIVE AREA(ACRES) =  20.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 20.00 PEAK FLOW RATE(CFS) = 38.73
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .51 HALFSTREET FLOODWIDTH(FEET) = 19.13
FLOW VELOCITY (FEET/SEC.) = 5.12 DEPTH*VELOCITY = 2.61



hkkkkdhhhhkhkhkhhhhhhkhhhhkhhhkhhhhhhhhhhhhhkkhhhhhhhhhkhhhhhkhkhkkkkhkhkhkhhhhhkhkhkx
FLOW PROCESS FROM NODE 282.00 TO NODE 282.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.654

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 37.30
EFFECTIVE AREA(ACRES) = 40.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) =  40.00

PEAK FLOW RATE(CFS) = 74.60

TC(MIN) = 23.70

hkkdkkkkdhkhhhhkhhhkhhhkhhkhkhkhhhhhhhhkhhhhhhkhhhkdhhhkkdhkhhkdhhkdkhhkkhhhkhkhhkhkhkhhkkhkdk
FLOW PROCESS FROM NODE 282.10 TO NODE 283.10 IS CODE = 6

UPSTREAM ELEVATION = 1512.00 DOWNSTREAM ELEVATION = 1495.00
STREET LENGTH(FEET) = 650.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK = 18.50
INTERIOR STREET CROSSFALL(DECIMAL) = .020
OUTSIDE STREET CROSSFALL(DECIMAL) = .020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 74.60
*%**STREET FLOWING FULL*%*%*
STREETFLOW MODEL RESULTS:
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

STREET FLOWDEPTH(FEET) = .59
HALFSTREET FLOODWIDTH(FEET) = 20.00
AVERAGE FLOW VELOCITY (FEET/SEC.) = 6.80
PRODUCT OF DEPTH&VELOCITY = 4.04
STREETFLOW TRAVELTIME(MIN) = 1.59 TC(MIN) = 25.29
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.553
SOIL CLASSIFICATION IS "AM
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA (ACRES) = .00 SUBAREA RUNOFF(CFS) = .00
EFFECTIVE AREA(ACRES) = 40.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 40.00 PEAK FLOW RATE(CFS) = 74.60
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .59 HALFSTREET FLOODWIDTH (FEET) = 20.00

FLOW VELOCITY (FEET/SEC.) = 6.80 DEPTH*VELOCITY = 4.04
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FLOW PROCESS FROM NODE 283.00 TO NODE 283.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.553

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) =  70.94
EFFECTIVE ARFA(ACRES) = 80.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 80.00

PEAK FLOW RATE(CFS) = 141.88

TC(MIN) = 25.29

hkkhhkhkhhhkhhhhkhhkhhhhhhhdhhhkhdhkhhhkhhhhkhhhhhhhkhhhkhhhkhhkdhhkkhkhhhhkhkkhkhk
FLOW PROCESS FROM NODE 283.10 TO NODE 284.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 45.0 INCH PIPE IS 32.4 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 16.7

UPSTREAM NODE ELEVATION = 1495.00

DOWNSTREAM NODE ELEVATION = 1470.00

FLOWLENGTH (FEET) = 1300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 141.88

TRAVEL TIME(MIN.) = 1.30 TC(MIN.) = 26.59

hkkhkhkhhkhhhhkhkhddhhhkhhhdhhhhkhhhhhhhkhkhhhhhkhhhhhhhhhdhhhhdkhhhkdkhhhkhhhhhkdkk
FLOW PROCESS FROM NODE 284.00 TO NODE 284.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.477
SOIL CLASSIFICATION IS “A"
RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 136.43
EFFECTIVE AREA(ACRES) = 160.00
AVERAGED Fm(INCH/HR) = .582
TOTAL AREA(ACRES) = 160.00
PEAK FLOW RATE(CFS) = 272.86
TC(MIN) = 26.59
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FLOW PROCESS FROM NODE 284.10 TO NODE 285.10 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<




DEPTH OF FLOW IN 54.0 INCH PIPE IS 41.5 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 20.8

UPSTREAM NODE ELEVATION = 1470.00

DOWNSTREAM NODE ELEVATION = 1440.00

FLOWLENGTH (FEET) = 1300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA (CFS) = 272.86

TRAVEL TIME(MIN.) = 1.04 TC(MIN.) = 27.63

Ikhhkkdhkhhkddkkdhhdhhdddhhdhhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhkrhkkhkhhdkhhkkkdk
FLOW PROCESS FROM NODE 285.00 TO NODE 285.10 IS CODE = 8

100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 2.420

SOIL CLASSIFICATION IS "A"

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 132.37
EFFECTIVE AREA(ACRES) = 240.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 240.00

PEAK FLOW RATE(CFS) = 397.11

TC(MIN) = 27.63
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FLOW PROCESS FROM NODE 285.10 TO NODE 286.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

DEPTH OF FLOW IN 66.0 INCH PIPE IS 51.6 INCHES
PIPEFLOW VELOCITY (FEET/SEC.) = 19.9

UPSTREAM NODE ELEVATION = 1440.00

DOWNSTREAM NODE ELEVATION = 1419.00

FLOWLENGTH (FEET) = 1300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 66.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 397.11

TRAVEL TIME(MIN.) = 1.09 TC(MIN.) = 28.72

khhhhhhhhhhkkkhhkhhhhhhhhhhhdkhhhhhkhkhhhhhhhhhhhkdkhhhhkhhkhhhhhhhkhhdddkdhrs
FLOW PROCESS FROM NODE 286.00 TO NODE 286.10 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.365

SOIL CLASSIFICATION IS "A™M

RESIDENTIAL-> 3-4 DWELLINGS/ACRE SUBAREA LOSS RATE, Fm(INCH/HR) = .5
SUBAREA AREA(ACRES) = 80.00 SUBAREA RUNOFF(CFS) = 128.38
EFFECTIVE AREA(ACRES) = 320.00

AVERAGED Fm(INCH/HR) = .582

TOTAL AREA(ACRES) = 320.00

PEAK FLOW RATE(CFS) = 513.52



TC(MIN) = 28.72

hkkkkhhhdkhhdhhdhdhhhhhhhhkhhdhdkhkhhhkhhhhhddddhddkdhhdddddddd kg kdkkkkkk
FLOW PROCESS FROM NODE 286.10 TO NODE 211.10 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<x

DEPTH OF FLOW IN 102.0 INCH PIPE IS 79.1 INCHES

PIPEFLOW VELOCITY (FEET/SEC.) = 10.9

UPSTREAM NODE ‘ELEVATION = 1419.00

DOWNSTREAM NODE ELEVATION = 1412.00

FLOWLENGTH (FEET) = 2600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 102.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 513.52

TRAVEL TIME (MIN.) = 3.99 TC(MIN.) = 32.70

khhkhkhkkhkkkhhhhhhhhhhhkkhhkhhhhhkhhkhhkhhkhkkkkkkkkkhkhkhkhhdkhkkkhkkkkkkdkkhhk
FLOW PROCESS FROM NODE 211.10 TO NODE 211.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 32.70

RAINFALL INTENSITY (INCH./HOUR) = 2.19

EFFECTIVE STREAM AREA (ACRES) = 320.00

TOTAL STREAM AREA(ACRES) = 320.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 513.52

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
'NUMBER  RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 513.52 32.70 2.188 .58 320.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 513.52 320.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 513.52 TIME (MINUTES) = 32.704
EFFECTIVE AREA(ACRES) = 320.00
TOTAL AREA (ACRES) = 320.00

khkkkkkhhhkhhkhhhhdhhhhddkdhhhkkkhhhkhhhhhhhhhhhhhhhhkhhhkkhhkhhrhhkkhkkhkk ki
FLOW PROCESS FROM NODE 211.10 TO NODE 211.10 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MINUTES) = 32.70

RAINFALL INTENSITY (INCH./HOUR) = 2.19

EFFECTIVE STREAM AREA(ACRES) = 320.00

TOTAL STREAM AREA(ACRES) = 320.00

PEAK FLOW RATE(CFS) AT CONFLUENCE = 513.52

CONFLUENCE INFORMATION:
STREAM PEAK FLOW TIME INTENSITY FM EFFECTIVE
NUMBER RATE(CFS) (MIN.) (INCH/HOUR) (IN/HR) AREA (ACRES)

1 513.52 32.70 2.188 .58 320.00

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 1 STREAMS.

SUMMARY RESULTS:

STREAM CONFLUENCE EFFECTIVE

NUMBER Q(CFS) AREA (ACRES)
1 513.52 320.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 513.52 TIME(MINUTES) = 32.704
EFFECTIVE AREA(ACRES) = 320.00
TOTAL AREA (ACRES) = 320.00

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 320.00
EFFECTIVE AREA(ACRES) = 320.00
PEAK FLOW RATE(CFS) = 513.52

END OF RATIONAL METHOD ANALYSIS



