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APPENDIX B

FEMA FIRMETTE



National Flood Hazard Layer FIRMette & Legend

117°14'55"W 34°6'49"N SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Without Base Flood Elevation (BFE)
Zone A, V, A99
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Chance Flood Hazard zone x
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'y .
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FLOOD HAZARD Il Area with Flood Risk due to Levee zone D
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This map complies with FEMA's standards for the use of
digital flood maps if it is not void as described below.
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The flood hazard information is derived directly from the
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Tc = K* [ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 10.775

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.979

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL POOR COVER

"BARREN" A 0.87 0.42 1.000 78 10.78

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CEFS) = 1.22

TOTAL AREA (ACRES) = 0.87 PEAK FLOW RATE (CFS) = 1.22
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 Is CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1118.20 DOWNSTREAM (FEET) = 1106.50
CHANNEL LENGTH THRU SUBAREA (FEET) = 1693.00 CHANNEL SLOPE = 0.0069
CHANNEL BASE (FEET) = 0.00 "z" FACTOR = 99.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH (FEET) = 0.17

==>>WARNING: 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.

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.061
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

"BARREN" A 5.00 0.42 1.000 78
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 2.97
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.04
AVERAGE FLOW DEPTH(FEET) = 0.17 TRAVEL TIME (MIN.) = 27.14
Tc (MIN.) = 37.92
SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF (CFS) = 2.90
EFFECTIVE AREA (ACRES) = 5.87 AREA-AVERAGED Fm (INCH/HR) = 0.42
AREA-AVERAGED Fp (INCH/HR) = 0.42 AREA-AVERAGED Ap = 1.00
TOTAL AREA (ACRES) = 5.9 PEAK FLOW RATE (CFS) = 3.41

==>>WARNING: 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.

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.17 FLOW VELOCITY (FEET/SEC.) = 1.19
==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1899.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 Is CODE = 81

MAINLINE Tc (MIN.) = 37.92

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.061
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

"BARREN" A 6.68 0.42 1.000 78
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA AREA (ACRES) = 6.68 SUBAREA RUNOFF (CFS) = 3.88
EFFECTIVE AREA (ACRES) = 12.55 AREA-AVERAGED Fm (INCH/HR) = 0.42
AREA-AVERAGED Fp (INCH/HR) = 0.42 AREA-AVERAGED Ap = 1.00
TOTAL AREA (ACRES) = 12.5 PEAK FLOW RATE (CFS) = 7.28

A A hk kA Ak hkhk kA Ak hk kA Ak kA hkhkhkhhkhk kA bk hkhkhhk bk kA Ak hkhkh Ak kA hhkhkhkhhhkhkrkhhkhkhkrhkhkrhkhkhkhkrhkkhkxkhkkhkhxx*k

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LLKL
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 238.00
ELEVATION DATA: UPSTREAM(FEET) = 1121.70 DOWNSTREAM (FEET) = 1118.60

Tc = K*[ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 11.164

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.936
SUBAREA Tc AND LOSS RATE DATA (AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL POOR COVER

"BARREN" A 1.01 0.42 1.000 78 11.16

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF (CFS) = 1.38

TOTAL AREA (ACRES) = 1.01 PEAK FLOW RATE (CFS) = 1.38
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1118.60 DOWNSTREAM (FEET) = 1106.20
CHANNEL LENGTH THRU SUBAREA (FEET) = 1826.00 CHANNEL SLOPE = 0.0068
CHANNEL BASE (FEET) = 0.00 "zZ" FACTOR = 99.000

MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 0.17

==>>WARNING: 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.

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.043

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER
"BARREN" A 5.00 0.42 1.000 78



SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CES) = 3.05

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.07

AVERAGE FLOW DEPTH (FEET) = 0.17 TRAVEL TIME (MIN.) = 28.56

Tc (MIN.) = 39.72

SUBAREA AREA (ACRES) = 5.00 SUBAREA RUNOFF (CFS) = 2.82
EFFECTIVE AREA (ACRES) = 6.01 AREA-AVERAGED Fm (INCH/HR) = 0.42
AREA-AVERAGED Fp (INCH/HR) = 0.42 AREA-AVERAGED Ap = 1.00

TOTAL AREA (ACRES) = 6.0 PEAK FLOW RATE (CFS) = 3.39

==>>WARNING: 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.

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.17 FLOW VELOCITY (FEET/SEC.) = 1.18

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 2064.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 81

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

MAINLINE Tc (MIN.) = 39.72

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 1.043

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

"BARREN" A 6.55 0.42 1.000 78
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA (ACRES) = 6.55 SUBAREA RUNOFF (CFS) = 3.69
EFFECTIVE AREA (ACRES) = 12.56 AREA-AVERAGED Fm(INCH/HR) = 0.42
AREA-AVERAGED Fp (INCH/HR) = 0.42 AREA-AVERAGED Ap = 1.00

TOTAL AREA (ACRES) = 12.6 PEAK FLOW RATE (CFS) = 7.09

A Ak kA hhkh kA dhkhkhhrh kA h ok hhkhh ok ok hhkhhkhkhkhkhkhhkhkhkhkhkhkhkhhkhkhhkrhkhkhkhhkhhhk vk hkhhkrhkhkrxhkhkhhxhkx*k

FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION (MIN.) 39.72

RAINFALL INTENSITY (INCH/HR) = 1.04

AREA-AVERAGED Fm(INCH/HR) = 0.42

AREA-AVERAGED Fp (INCH/HR) = 0.42

AREA-AVERAGED Ap = 1.00

EFFECTIVE STREAM AREA (ACRES) = 12.56

TOTAL STREAM AREA (ACRES) = 12.56

PEAK FLOW RATE (CFS) AT CONFLUENCE = 7.09
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FLOW PROCESS FROM NODE 102.00 TO NODE 202.00 IS CODE = 1



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

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION (MIN.) 39.72
RAINFALL INTENSITY (INCH/HR) = 1.04
AREA-AVERAGED Fm(INCH/HR) = 0.42
AREA-AVERAGED Fp (INCH/HR) = 0.42
AREA-AVERAGED Ap = 1.00
EFFECTIVE STREAM AREA (ACRES) = 12.56
TOTAL STREAM AREA (ACRES) = 12.56
PEAK FLOW RATE (CFS) AT CONFLUENCE = 7.09
** CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 7.09 39.72 1.043 0.42( 0.42) 1.00 12.6 200.00
2 7.09 39.72 1.043 0.42( 0.42) 1.00 12.6 0.00

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

** PEAK FLOW RATE TABLE **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 14.17 39.72 1.043 0.42( 0.42) 1.00 25.1 200.00
2 14.17 39.72 1.043 0.42( 0.42) 1.00 25.1 0.00

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE (CFS) = 14.17 Tc (MIN.) = 39.72

EFFECTIVE AREA (ACRES) = 25.12 AREA-AVERAGED Fm(INCH/HR) = 0.42
AREA-AVERAGED Fp (INCH/HR) = 0.42 AREA-AVERAGED Ap = 1.00

TOTAL AREA (ACRES) = 25.1

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 2064.00 FEET.

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 25.1 TC(MIN.) = 39.72
EFFECTIVE AREA (ACRES) = 25.12 AREA-AVERAGED Fm(INCH/HR)= 0.42
AREA-AVERAGED Fp (INCH/HR) = 0.42 AREA-AVERAGED Ap = 1.000
PEAK FLOW RATE (CFS) = 14.17
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 14.17 39.72 1.043 0.42( 0.42) 1.00 25.1 200.00
2 14.17 39.72 1.043 0.42( 0.42) 1.00 25.1 0.00

END OF RATIONAL METHOD ANALYSIS
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 206.00
ELEVATION DATA: UPSTREAM(FEET) = 1120.60 DOWNSTREAM(FEET) = 1118.20

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.775
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.172
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL POOR COVER

"BARREN" A .87 0.18 1.000 93 10.78

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.18

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 2.34

TOTAL AREA(ACRES) = 0.87 PEAK FLOW RATE(CFS) = 2.34
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1118.20 DOWNSTREAM(FEET) = 1106.50
CHANNEL LENGTH THRU SUBAREA(FEET) = 1693.00 CHANNEL SLOPE = ©0.0069
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 99.000

MANNING'S FACTOR = ©0.030  MAXIMUM DEPTH(FEET) = 0.17

==>>WARNING: 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.

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.131
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

"BARREN" A 5.00 0.18 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.18
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 6.97
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.44
AVERAGE FLOW DEPTH(FEET) = ©.17 TRAVEL TIME(MIN.) = 11.58
Tc(MIN.) = 22.36

SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 8.78
EFFECTIVE AREA(ACRES) = 5.87 AREA-AVERAGED Fm(INCH/HR) = 0.18



AREA-AVERAGED Fp(INCH/HR) = 0.18 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 5.9 PEAK FLOW RATE(CFS) = 10.30

==>>WARNING: 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.

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©0.17 FLOW VELOCITY(FEET/SEC.) = 3.60

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1899.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

MAINLINE Tc(MIN.) = 22.36
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.131
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

"BARREN" A 6.68 0.18 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.18
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 6.68 SUBAREA RUNOFF(CFS) = 11.73
EFFECTIVE AREA(ACRES) = 12.55  AREA-AVERAGED Fm(INCH/HR) = ©0.18
AREA-AVERAGED Fp(INCH/HR) = ©.18 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 12.5 PEAK FLOW RATE(CFS) = 22.03
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 238.00
ELEVATION DATA: UPSTREAM(FEET) = 1121.70 DOWNSTREAM(FEET) = 1118.60

Tc = K*¥[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.164

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.103

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

NATURAL POOR COVER

"BARREN" A 1.01 9.18 1.0006 93 11.16

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.18



SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF(CFS) = 2.66
TOTAL AREA(ACRES) = 1.01 PEAK FLOW RATE(CFS) = 2.66
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1118.60 DOWNSTREAM(FEET) = 1106.20
CHANNEL LENGTH THRU SUBAREA(FEET) = 1826.00 CHANNEL SLOPE = ©.0068
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 99.000

MANNING'S FACTOR = 0.030  MAXIMUM DEPTH(FEET) = 0.17

==>>WARNING: 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.

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.095
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

"BARREN" A 5.00 0.18 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.18
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.20

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) =  2.52

AVERAGE FLOW DEPTH(FEET) = ©.17 TRAVEL TIME(MIN.) = 12.09

Tc(MIN.) = 23.26

SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) =  8.62
EFFECTIVE AREA(ACRES) = 6.01 AREA-AVERAGED Fm(INCH/HR) = ©.18
AREA-AVERAGED Fp(INCH/HR) = ©.18 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 6.0 PEAK FLOW RATE(CFS) = 10.36

==>>WARNING: 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.

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.17 FLOW VELOCITY(FEET/SEC.) = 3.62
==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 2064.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 81



MAINLINE Tc(MIN.) = 23.26
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.095
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

NATURAL POOR COVER

"BARREN" A 6.55 0.18 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.18
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) = 6.55 SUBAREA RUNOFF(CFS) = 11.29
EFFECTIVE AREA(ACRES) = 12.56  AREA-AVERAGED Fm(INCH/HR) = ©.18
AREA-AVERAGED Fp(INCH/HR) = ©.18 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 12.6 PEAK FLOW RATE(CFS) = 21.65
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 1

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

TIME OF CONCENTRATION(MIN.) = 23.26

RAINFALL INTENSITY(INCH/HR) = 2.10
AREA-AVERAGED Fm(INCH/HR) = ©0.18
AREA-AVERAGED Fp(INCH/HR) = 0.18
AREA-AVERAGED Ap = 1.00

EFFECTIVE STREAM AREA(ACRES) = 12.56
TOTAL STREAM AREA(ACRES) = 12.56

PEAK FLOW RATE(CFS) AT CONFLUENCE = 21.65
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FLOW PROCESS FROM NODE 102.00 TO NODE 202.00 IS CODE = 1

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

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

TIME OF CONCENTRATION(MIN.) = 23.26

RAINFALL INTENSITY(INCH/HR) = 2.10

AREA-AVERAGED Fm(INCH/HR) = ©.18

AREA-AVERAGED Fp(INCH/HR) = ©0.18

AREA-AVERAGED Ap = 1.00

EFFECTIVE STREAM AREA(ACRES) = 12.56

TOTAL STREAM AREA(ACRES) = 12.56

PEAK FLOW RATE(CFS) AT CONFLUENCE = 21.65

** CONFLUENCE DATA **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 21.65  23.26 2.095 ©0.18( 0.18) 1.00 12.6 200.00



2 21.65 23.26 2.095 ©0.18( 0.18) 1.00 12.6 0.00

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

** PEAK FLOW RATE TABLE **

STREAM Q Tc  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 43.30 23.26  2.095 0.18( 0.18) 1.00 25.1 200.00
2 43.30 23.26  2.095 0.18( 0.18) 1.00 25.1 0.00
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 43.30  Tc(MIN.) =  23.26
EFFECTIVE AREA(ACRES) = 25.12  AREA-AVERAGED Fm(INCH/HR) = ©.18
AREA-AVERAGED Fp(INCH/HR) = ©.18 AREA-AVERAGED Ap = 1.00
TOTAL AREA(ACRES) = 25.1
LONGEST FLOWPATH FROM NODE  200.00 TO NODE  202.00 =  2064.00 FEET.

END OF STUDY SUMMARY':

TOTAL AREA(ACRES) = 25.1 TC(MIN.) = 23.26
EFFECTIVE AREA(ACRES) = 25.12 AREA-AVERAGED Fm(INCH/HR)= .18
AREA-AVERAGED Fp(INCH/HR) = ©.18 AREA-AVERAGED Ap = 1.000
PEAK FLOW RATE(CFS) = 43.30
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 43.30 23.26 2.095 0.18( 0.18) 1.00 25.1 200.00
2 43.30 23.26 2.095 0.18( 9.18) 1.00 25.1 0.00

END OF RATIONAL METHOD ANALYSIS



APPENDIX E

PROPOSED CONDITIONS HYDROLOGY AES RATIONAL METHOD RESULTS






Tc = K* [ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.620

SUBAREA Tc AND LOSS RATE DATA (AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL A 0.10 0.98 0.100 32 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.97

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CEFS) = 0.23

TOTAL AREA (ACRES) = 0.10 PEAK FLOW RATE (CFS) = 0.23
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 Is CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1114.00 DOWNSTREAM (FEET) = 1104.70
CHANNEL LENGTH THRU SUBAREA (FEET) = 1405.00 CHANNEL SLOPE = 0.0066
CHANNEL BASE (FEET) = 2.00 "Z" FACTOR = 3.000

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.33

==>>WARNING: 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.

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.266
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL A 7.05 0.98 0.100 32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.98
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 7.24
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 7.34
AVERAGE FLOW DEPTH(FEET) = 0.33 TRAVEL TIME (MIN.) = 3.19
Tc (MIN.) = 8.19
SUBAREA AREA (ACRES) = 7.05 SUBAREA RUNOFF (CFS) = 13.76
EFFECTIVE AREA (ACRES) = 7.15 AREA-AVERAGED Fm (INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.97 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 7.2 PEAK FLOW RATE (CFS) = 13.95

==>>WARNING: 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.

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.33 FLOW VELOCITY (FEET/SEC.) = 14.14
==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1505.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 160.00 IS CODE = 41



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

ELEVATION DATA: UPSTREAM(FEET) = 1100.40 DOWNSTREAM(FEET) = 1095.50
FLOW LENGTH (FEET) = 71.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 8.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.17

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

PIPE-FLOW (CFS) = 13.95

PIPE TRAVEL TIME (MIN.) = 0.08 Tc (MIN.) = 8.27

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 160.00 = 1576.00 FEET.
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FLOW PROCESS FROM NODE 160.00 TO NODE 160.00 IS CODE = 81

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

MAINLINE Tc (MIN.) = 8.27

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.257
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL A 2.17 0.98 0.100 32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.98
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 2.17 SUBAREA RUNOFF (CFS) = 4.22
EFFECTIVE AREA (ACRES) = 9.32 AREA-AVERAGED Fm (INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.98 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 9.3 PEAK FLOW RATE (CFS) = 18.12
END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 9.3 TC(MIN.) = 8.27
EFFECTIVE AREA (ACRES) = 9.32 AREA-AVERAGED Fm(INCH/HR)= 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.98 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE (CFS) = 18.12

END OF RATIONAL METHOD ANALYSIS






Tc = K* [ (LENGTH** 3.00)/ (ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.620
SUBAREA Tc AND LOSS RATE DATA (AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL A 0.18 0.98 0.100 32 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.97
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CEFS) = 0.41
TOTAL AREA (ACRES) = 0.18 PEAK FLOW RATE (CFS) = 0.41
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51

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

ELEVATION DATA: UPSTREAM(FEET) = 1115.50 DOWNSTREAM (FEET) 1113.70
CHANNEL LENGTH THRU SUBAREA (FEET) = 109.00 CHANNEL SLOPE = 0.0165
CHANNEL BASE (FEET) = 0.00 "zZ" FACTOR = 99.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH (FEET) = 0.50

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.469

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL A 0.25 0.98 0.100 32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.98

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW (CFS) = 0.68

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 1.33
AVERAGE FLOW DEPTH(FEET) = 0.07 TRAVEL TIME (MIN.) = 1.36

Tc (MIN.) = 6.36

SUBAREA AREA (ACRES) = 0.25 SUBAREA RUNOFF (CFS) = 0.53
EFFECTIVE AREA (ACRES) = 0.43 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.98 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 0.4 PEAK FLOW RATE (CFS) = 0.92

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH (FEET) = 0.08 FLOW VELOCITY (FEET/SEC.) = 1.48
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 209.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<LLK

>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1110.70 DOWNSTREAM(FEET) = 1107.95
FLOW LENGTH (FEET) = 551.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 4.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 2.71

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

PIPE-FLOW (CFS) = 0.92

PIPE TRAVEL TIME (MIN.) = 3.39 Tc (MIN.) = 9.75

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = 760.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 81

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




MAINLINE Tc (MIN.) = 9.75

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.093

SUBAREA LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL A 4.50 0.98 0.100 32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.98
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 4.50 SUBAREA RUNOFF (CFS) = 8.08
EFFECTIVE AREA (ACRES) = 4.93 AREA-AVERAGED Fm (INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.98 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 4.9 PEAK FLOW RATE (CFS) = 8.85

Ah A A hk Ak A Ak kA Ak hkhk kA Ak hkhkhkhkhkhhk Ak hkhk Ak hkhkhkhk Ak kA hhkhkhkhkhkhkhk kA hk kA hhkhkhkhk vk hkhkhrhkhkxkhhkhkhkrrkkkkhxxx

FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1107.95 DOWNSTREAM(FEET) = 1100.20
FLOW LENGTH (FEET) = 100.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 6.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 13.89

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

PIPE-FLOW (CFS) = 8.85

PIPE TRAVEL TIME (MIN.) = 0.12 Tc (MIN.) = 9.87

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 = 860.00 FEET.
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FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE = 81

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

MAINLINE Tc (MIN.) = 9.87

* 10 YEAR RAINFALL INTENSITY (INCH/HR) = 2.080
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL A 10.50 0.98 0.100 32
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.98
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 10.50 SUBAREA RUNOFF (CFS) = 18.73
EFFECTIVE AREA (ACRES) = 15.43 AREA-AVERAGED Fm(INCH/HR) = 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.98 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 15.4 PEAK FLOW RATE (CFS) = 27.53

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 15.4 TC(MIN.) = 9.87

EFFECTIVE AREA (ACRES) = 15.43 AREA-AVERAGED Fm(INCH/HR)= 0.10
AREA-AVERAGED Fp (INCH/HR) = 0.98 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE (CFES) = 27.53

END OF RATIONAL METHOD ANALYSIS
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
ELEVATION DATA: UPSTREAM(FEET) = 1115.30 DOWNSTREAM(FEET) = 1114.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.200
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL A 0.10 0.74 9.100 52  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 0.37

TOTAL AREA(ACRES) = 0.10 PEAK FLOW RATE(CFS) = 0.37
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1114.00 DOWNSTREAM(FEET) = 1104.70
CHANNEL LENGTH THRU SUBAREA(FEET) = 1405.00 CHANNEL SLOPE = ©.0066
CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = 3.000

MANNING'S FACTOR = 0.015  MAXIMUM DEPTH(FEET) = ©0.33

==>>WARNING: 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.

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.871
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 7.05 0.74 9.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 12.49

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 12.66

AVERAGE FLOW DEPTH(FEET) = ©.33  TRAVEL TIME(MIN.) = 1.85

Tc(MIN.) =  6.85

SUBAREA AREA(ACRES) = 7.05 SUBAREA RUNOFF(CFS) =  24.09
EFFECTIVE AREA(ACRES) = 7.15 AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = ©.10

TOTAL AREA(ACRES) = 7.2 PEAK FLOW RATE(CFS) = 24.43



==>>WARNING: 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.

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©0.33 FLOW VELOCITY(FEET/SEC.) = 24.76

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1505.00 FEET.

sk sk ok ok ok ok sk ok ok ok ok s ok ok ok o ok ok sk ok ok sk ok sk ok ok sk ok ok sk ok s ok ok ok ok ok ok s ok ok sk ok sk ok ok s ok ok ok ok s ok ok ok ok ok ok sk ok ok sk ok ok ok ok koK ok
FLOW PROCESS FROM NODE 102.00 TO NODE 160.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1100.40 DOWNSTREAM(FEET) = 1095.50
FLOW LENGTH(FEET) = 71.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 10.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.65

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 24.43

PIPE TRAVEL TIME(MIN.) = 0.07 Tc(MIN.) = 6.92

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 160.00 = 1576.00 FEET.
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FLOW PROCESS FROM NODE 160.00 TO NODE 160.00 IS CODE = 81

MAINLINE Tc(MIN.) = 6.92
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.859
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 2.17 0.74 9.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA AREA(ACRES) =  2.17 SUBAREA RUNOFF(CFS) =  7.39
EFFECTIVE AREA(ACRES) = 9.32  AREA-AVERAGED Fm(INCH/HR) = .07
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 9.3 PEAK FLOW RATE(CFS) = 31.75
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 9.3 TC(MIN.) = 6.92

EFFECTIVE AREA(ACRES) = 9.32 AREA-AVERAGED Fm(INCH/HR)= ©.07

AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.100
PEAK FLOW RATE(CFS) = 31.75



END OF RATIONAL METHOD ANALYSIS
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
ELEVATION DATA: UPSTREAM(FEET) = 1119.10 DOWNSTREAM(FEET) = 1115.50

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.200
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL A 0.18 0.74 9.100 52  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF(CFS) = 0.67

TOTAL AREA(ACRES) = 0.18 PEAK FLOW RATE(CFS) = 0.67
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FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1115.50 DOWNSTREAM(FEET) = 1113.70
CHANNEL LENGTH THRU SUBAREA(FEET) = 109.00  CHANNEL SLOPE = 0.0165
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 99.000

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = ©.50

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.983
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A .25 0.74 9.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.11

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 1.49

AVERAGE FLOW DEPTH(FEET) = ©.09  TRAVEL TIME(MIN.) 1.22

Tc(MIN.) = 6.22

SUBAREA AREA(ACRES) = .25 SUBAREA RUNOFF(CFS) =  ©.88
EFFECTIVE AREA(ACRES) = 9.43 AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = ©0.10

TOTAL AREA(ACRES) = 0.4 PEAK FLOW RATE(CFS) = 1.51

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = ©.10 FLOW VELOCITY(FEET/SEC.) = 1.65
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 209.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE = 41



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

ELEVATION DATA: UPSTREAM(FEET) = 1110.70 DOWNSTREAM(FEET) = 1107.95

FLOW LENGTH(FEET) = 551.00 MANNING'S N = ©0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 5.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 3.15

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 1.51

PIPE TRAVEL TIME(MIN.) = 2.92 Tc(MIN.) = 9.14

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = 760.00 FEET.
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FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE = 81

MAINLINE Tc(MIN.) = 9.14
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.463
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL A 4.50 0.74 9.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.100

SUBAREA AREA(ACRES) = 4.50 SUBAREA RUNOFF(CFS) = 13.72
EFFECTIVE AREA(ACRES) = 4.93  AREA-AVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 4.9 PEAK FLOW RATE(CFS) = 15.04
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FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 IS CODE = 41

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

ELEVATION DATA: UPSTREAM(FEET) = 1107.95 DOWNSTREAM(FEET) = 1100.20
FLOW LENGTH(FEET) = 100.00  MANNING'S N = ©0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 8.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 16.15

GIVEN PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.04

PIPE TRAVEL TIME(MIN.) = ©0.10 Tc(MIN.) = 9.25

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 = 860.00 FEET.
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FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE = 81

MAINLINE Tc(MIN.) = 9.25
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.444
SUBAREA LOSS RATE DATA(AMC III):



DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL A 10.50 0.74 9.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.100

SUBAREA AREA(ACRES) = 10.50 SUBAREA RUNOFF(CFS) = 31.85
EFFECTIVE AREA(ACRES) = 15.43  AREA-AVERAGED Fm(INCH/HR) = ©.07
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.10

TOTAL AREA(ACRES) = 15.4 PEAK FLOW RATE(CFS) = 46.80
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 15.4 TC(MIN.) = 9.25

EFFECTIVE AREA(ACRES) = 15.43 AREA-AVERAGED Fm(INCH/HR)= .07
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.100

PEAK FLOW RATE(CFS) = 46.80

END OF RATIONAL METHOD ANALYSIS



APPENDIX F

PROPOSED CONDITIONS HYDROLOGY AES UNIT HYDROGRPAH RESULTS



*** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC III:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 5.42 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 9.32 10.00 32.(AMC II) 0.742 0.879
TOTAL AREA (Acres) = 9.32

AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.074

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.121

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.96

TOTAL CATCHMENT AREA(ACRES) = 9.32

SOIL-LOSS RATE, Fm, (INCH/HR) = 0.074

LOW LOSS FRACTION = ©.121

TIME OF CONCENTRATION(MIN.) = 6.92

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED

RETURN FREQUENCY(YEARS) = 100

5-MINUTE POINT RAINFALL VALUE(INCHES) = .35
30-MINUTE POINT RAINFALL VALUE(INCHES) = ©0.92
1-HOUR POINT RAINFALL VALUE(INCHES) = 1.35
3-HOUR POINT RAINFALL VALUE(INCHES) = 2.10
6-HOUR POINT RAINFALL VALUE(INCHES) = 2.84
24-HOUR POINT RAINFALL VALUE(INCHES) = 5.42
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 3.60
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = 0.61
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TIME VOLUME Q o. 10.0 20.0 30.0 40.0
(HOURS) (AF) (CFS)
.08 0.0040 9.83 Q
.20 9.0119 9.83 Q
9.31 9.0198 0.84 Q
9.43 9.0278 9.84 Q
.55 9.0358 0.84 Q
.66 9.0439 9.85 Q
9.78 9.0519 9.85 Q
.89 09.0601 9.85 Q
1.01 0.0682 9.86 Q
1.12 9.0764 0.86 Q
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.34
.32
.29
.27
.25
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19.92 3.2578 1.23 .Q
20.04 3.2694 1.21 .Q
20.15 3.2809 1.19 .Q
20.27 3.2921 1.17 .Q
20.38 3.3033 1.16 .Q
20.50 3.3142 1.14 .Q
20.61 3.3250 1.13 .Q
20.73 3.3357 1.11 .Q
20.84 3.3462 1.106 .Q
20.96 3.3566 1.8 .Q
21.07 3.3668 1.07 .Q
21.19 3.3769 1.6 .Q
21.31 3.3869 1.04 .Q
21.42 3.3968 1.3 .Q
21.54 3.4066 1.02 .Q
21.65 3.4163 1.1 .Q
21.77 3.4258 1.0 Q
21.88 3.4353 0.99 Q
22.00 3.4446 0.98 Q
22.11 3.4539 0.97 Q
22.23 3.4630 0.96 Q
22.34 3.4721 0.95 Q
22.46 3.4811 0.94 Q
22.57 3.4900 0.93 Q
22.69 3.4988 0.92 Q
22.80 3.5075 0.91 Q
22.92 3.5161 0.99 Q
23.04 3.5247 0.89 Q
23.15 3.5332 0.89 Q
23.27 3.5416 0.88 Q
23.38 3.5500 0.87 Q
23.50 3.5583 0.86 Q
23.61 3.5665 0.86 Q
23.73 3.5746 0.85 Q
23.84 3.5827 0.84 Q
23.96 3.5907 0.84 Q
24.07 3.5986 0.83 Q
24.19 3.6026 0.00 Q

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1446.3

10% 96.9

20% 55.4

30% 20.8

40% 13.8

50% 6.9

60% 6.9
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*** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC III:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 5.42 (inches)
SOIL-COVER AREA PERCENT OF  SCS CURVE LOSS RATE
TYPE (Acres)  PERVIOUS AREA NUMBER  Fp(in./hr.)  YIELD
1 15.40 10.00 32.(AMC II) 0.742 0.879
TOTAL AREA (Acres) = 15.40

AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.074

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.121

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA(ACRES) = 15.40

SOIL-LOSS RATE, Fm, (INCH/HR) = 0.074

LOW LOSS FRACTION = ©.121

TIME OF CONCENTRATION(MIN.) = 9.25

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED

RETURN FREQUENCY(YEARS) = 100

5-MINUTE POINT RAINFALL VALUE(INCHES) = .35
30-MINUTE POINT RAINFALL VALUE(INCHES) = ©0.92
1-HOUR POINT RAINFALL VALUE(INCHES) = 1.35
3-HOUR POINT RAINFALL VALUE(INCHES) = 2.10
6-HOUR POINT RAINFALL VALUE(INCHES) = 2.84
24-HOUR POINT RAINFALL VALUE(INCHES) = 5.42
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 5.56
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = 1.39

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

TIME VOLUME Q o. 12.5 25.0 37.5 50.0
(HOURS) (AF) (CFS)

9.12 0.0064 1.28 .Q
.28 0.0228 1.29 .Q
.43 9.0393 1.38 .Q
.58 0.0558 1.38 .Q
0.74 9.0725 1.31 .Q
.89 0.0892 1.32 .Q
1.05 0.1060 1.32 .Q
1.20 9.1229 1.33 .Q
1.35 9.1399 1.34 .Q
1.51 9.1570 1.34 .Q
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.66
.82
.97
.12
.28
.43
.59
.74
.90
.05
.20
.36
.51
.67
.82
.97
.13
.28
.44
.59
.75
.90
.05
.21
.36
.52
.67
.82
.98
.13
.29
.44
.60
.75
.90
.06
.21
.37
.52
.68
.83
.98
.14
.29
.45
.60
.75
.91
.06
.22
.37
.52
.68
.83
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.1742
.1915
.2089
.2264
.2440
.2617
.2795
.2974
.3155
.3336
.3519
.3703
.3887
.4074
.4261
.4450
.4639
.4831
.5023
.5217
.5412
.5609
.5807
.6007
.6208
.6411
.6615
.6821
.7029
.7238
.7449
.7661
.7876
.8092
.8311
.8531
.8753
.8978
.9204
.9433
.9664
.9897
.0132
.0370
.0611
.0854
.1100
.1348
.1599
.1854
.2111
.2372
.2635
.2903
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.35
.36
.37
.38
.39
.39
.40
.41
.42
.43
.44
.45
.46
.46
.48
.48
.50
.50
.52
.53
.54
.55
.56
.57
.59
.59
.61
.62
.64
.65
.66
.67
.69
.70
.72
.73
.76
.77
.79
.80
.82
.84
.86
.87
.90
.91
.94
.96
.99
.00
.04
.05
.09
.11
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.99
10.
10.
10.
10.
10.
10.
11.
11.
11.
11.
11.
11.
11.
12.
12.
12.
12.
12.
12.
13.
13.
13.
13.
13.
13.
14.
14.
14.
14.
14.
14.
14.
15.
15.
15.
15.
15.
15.
16.
16.
16.
16.
16.
16.
16.
17.
17.
17.
17.
17.
17.
18.
18.

14
30
45
60
76
91
a7
22
38
53
68
84
99
15
30
45
61
76
92
o7
23
38
53
69
84
00
15
30
46
61
77
92
o7
23
38
54
69
85
00
15
31
46
62
77
92
08
23
39
54
70
85
00
16

ADRDPMADNDPADLARDIDDRARADPDWWWNNNNNNNNNNNNNNNNRRPRPRRPRRPRPRREPRRPRRPRREPRPRRPRRPRREPRPRRERRER

.3173
.3448
.3726
.4008
.4294
.4585
.4880
.5179
.5484
.5794
.6109
.6430
.6756
.7090
.7419
.7744
.8076
.8416
.8765
.9122
.9489
.9867
.0257
.0659
.1074
.1505
.1953
.2411
.2871
.3345
.3847
.4380
.4951
.5566
.6241
.6986
.8018
.9376
.1015
.3143
.7072
.0600
.1901
.2739
.3359
.3894
.4370
.4819
.5250
.5652
.6031
.6388
.6728
.7064

UTRARDDBRPRWWWWWWWWNDNNNNNNNNNNNMNNMNNMNNNNNNMDNDNNDN

NNMNNMNNWWWWWRAUNNDN

.14
.16
.20
.22
.27
.29
.34
.36
.42
.44
.50
.53
.60
.63
.54
.56
.65
.69
.78
.83
.94
.99
.12
.19
.34
.42
.61
.58
.65
.79
.09
.27
.70
.96
.63
.07
.13
.18
.55
.85
.82
.56
.87
.27
.47
.93
.54
.51
.26
.06
.88
.73
.60
.67

0000000000
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18.31 4.7398 2.57 . Q
18.47 4.7719 2.47 .Q
18.62 4.8028 2.39 .Q
18.77 4.8328 2.32 .Q
18.93 4.8619 2.25 .Q
19.08 4.8901 2.18 .Q
19.24 4.9175 2.12 .Q
19.39 4.9442 2.07 .Q
19.55 4.9703 2.02 .Q
19.70 4.9957 1.97 .Q
19.85 5.0206 1.93 .Q
20.01 5.0449 1.89 .Q
20.16 5.0687 1.85 .Q
20.32 5.0920 1.81 .Q
20.47 5.1149 1.78 .Q
20.62 5.1373 1.74 .Q
20.78 5.1594 1.71 .Q
20.93 5.1810 1.68 .Q
21.09 5.2023 1.66 .Q
21.24 5.2232 1.63 .Q
21.40 5.2438 1.60 .Q
21.55 5.2641 1.58 .Q
21.70 5.2840 1.56 .Q
21.86 5.3037 1.53 .Q
22.01 5.3231 1.51 .Q
22.17 5.3422 1.49 .Q
22.32 5.3611 1.47 .Q
22.48 5.3797 1.45 .Q
22.63 5.3981 1.43 .Q
22.78 5.4162 1.42 .Q
22.94 5.4341 1.40 .Q
23.09 5.4518 1.38 .Q
23.25 5.4693 1.37 .Q
23.40 5.4866 1.35 .Q
23.55 5.5037 1.33 .Q
23.71 5.5206 1.32 .Q
23.86 5.5374 1.31 .Q
24.02 5.5539 1.29 .Q
24.17 5.5621 0.00 Q

TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1443

10% 120
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APPENDIX G

EXISTING OFFSITE CONDITIONS HYDROLOGY AES RATIONAL METHOD
RESULTS



APPENDIX H

PROPOSED OFFSITE CONDITIONS HYDROLOGY AES RATIONAL METHOD
RESULTS



APPENDIX |

UNDERGROUND CHAMBER ANALYSIS, PONDPACK HYDROGRAPHS RESULTS



APPENDIX J

FLOWMASTER HYDRAULICS ANALYSIS — PIPE AND INLET SIZING CALCULATION



SD-1AB

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.012
Channel Slope 0.007 f/ft
Diameter 36.0in
Discharge 24.05 cfs
Results
Normal Depth 15.8in
Flow Area 3.0 ft2
Wetted Perimeter 4.3 ft
Hydraulic Radius 8.2in
Top Width 2.98 ft
Critical Depth 19.0 in
Percent Full 43.9 %
Critical Slope 0.004 ft/ft
Velocity 8.06 ft/s
Velocity Head 1.01 ft
Specific Energy 2.33 ft
Froude Number 1.421
Maximum Discharge 65.03 cfs
Discharge Full 60.45 cfs
Slope Full 0.001 f/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 43.9 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 15.8in
Critical Depth 19.0 in
Channel Slope 0.007 f/ft
Critical Slope 0.004 ft/ft

Untitled1.fm8
5/17/2023

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



SD-1B

Project Description

Friction Method I\:gpn:mg
Solve For Normal Depth
Input Data
Roughness Coefficient 0.012
Channel Slope 0.007 f/ft
Diameter 24.0 in
Discharge 20.99 cfs
Results
Normal Depth 20.2 in
Flow Area 2.8 ft2
Wetted Perimeter 4.7 ft
Hydraulic Radius 7.31in
Top Width 1.46 ft
Critical Depth 19.7 in
Percent Full 84.3 %
Critical Slope 0.007 ft/ft
Velocity 7.43 ft/s
Velocity Head 0.86 ft
Specific Energy 2.54 ft
Froude Number 0.940
Maximum Discharge 22.06 cfs
Discharge Full 20.50 cfs
Slope Full 0.007 ft/ft
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 61.5 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 20.2 in
Critical Depth 19.7 in
Channel Slope 0.007 f/ft
Critical Slope 0.007 f/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Untitled1.fm8 Center [10.03.00.03]
5/17/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



SD-1C

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 12.0in
Discharge 2.29 cfs
Results
Normal Depth 6.7 in
Flow Area 0.4 ft2
Wetted Perimeter 1.7 ft
Hydraulic Radius 3.2n
Top Width 0.99 ft
Critical Depth 7.8 1in
Percent Full 55.4 %
Critical Slope 0.006 ft/ft
Velocity 5.12 ft/s
Velocity Head 0.41 ft
Specific Energy 0.96 ft
Froude Number 1.347
Maximum Discharge 4.15 cfs
Discharge Full 3.86 cfs
Slope Full 0.004 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 55.4 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 6.7 in
Critical Depth 7.8 1in
Channel Slope 0.010 f/ft
Critical Slope 0.006 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Untitled1.fm8 Center [10.03.00.03]
5/17/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



SD-1D

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 6.0 in
Discharge 0.38 cfs
Results
Normal Depth 3.41in
Flow Area 0.1 ft2
Wetted Perimeter 0.9 ft
Hydraulic Radius 1.6 in
Top Width 0.49 ft
Critical Depth 3.8in
Percent Full 573 %
Critical Slope 0.008 ft/ft
Velocity 3.27 ft/s
Velocity Head 0.17 ft
Specific Energy 0.45 ft
Froude Number 1.187
Maximum Discharge 0.65 cfs
Discharge Full 0.61 cfs
Slope Full 0.004 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 573 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 3.41in
Critical Depth 3.8in
Channel Slope 0.010 f/ft
Critical Slope 0.008 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Untitled1.fm8 Center [10.03.00.03]
5/17/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



SD-1E

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 12.0 in
Discharge 3.02 cfs
Results
Normal Depth 8.0in
Flow Area 0.6 ft2
Wetted Perimeter 19ft
Hydraulic Radius 3.5in
Top Width 0.94 ft
Critical Depth 8.91in
Percent Full 66.6 %
Critical Slope 0.007 f/ft
Velocity 5.44 ft/s
Velocity Head 0.46 ft
Specific Energy 1.13 ft
Froude Number 1.249
Maximum Discharge 4.15 cfs
Discharge Full 3.86 cfs
Slope Full 0.006 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 66.6 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 8.0in
Critical Depth 8.91in
Channel Slope 0.010 f/ft
Critical Slope 0.007 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Untitled1.fm8 Center [10.03.00.03]
5/17/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



SD-1F

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 6.0 in
Discharge 0.40 cfs
Results
Normal Depth 3.61in
Flow Area 0.1 ft2
Wetted Perimeter 0.9 ft
Hydraulic Radius 1.7 in
Top Width 0.49 ft
Critical Depth 3.91in
Percent Full 59.2 %
Critical Slope 0.008 ft/ft
Velocity 3.30 ft/s
Velocity Head 0.17 ft
Specific Energy 0.47 ft
Froude Number 1.174
Maximum Discharge 0.65 cfs
Discharge Full 0.61 cfs
Slope Full 0.004 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 59.2 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 3.61in
Critical Depth 3.91in
Channel Slope 0.010 f/ft
Critical Slope 0.008 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Untitled1.fm8 Center [10.03.00.03]
5/17/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



SD-1G

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 12.0 in
Discharge 1.64 cfs
Results
Normal Depth 5.5in
Flow Area 0.3 ft2
Wetted Perimeter 1.5ft
Hydraulic Radius 2.8in
Top Width 1.00 ft
Critical Depth 6.51in
Percent Full 45.5 %
Critical Slope 0.005 ft/ft
Velocity 4.72 ft/s
Velocity Head 0.35ft
Specific Energy 0.80 ft
Froude Number 1.408
Maximum Discharge 4.15 cfs
Discharge Full 3.86 cfs
Slope Full 0.002 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 45.5 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 5.5in
Critical Depth 6.51in
Channel Slope 0.010 f/ft
Critical Slope 0.005 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Untitled1.fm8 Center [10.03.00.03]
5/17/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



SD-2A

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 12.0 in
Discharge 1.84 cfs
Results
Normal Depth 5.8in
Flow Area 0.4 ft2
Wetted Perimeter 1.5ft
Hydraulic Radius 2.9in
Top Width 1.00 ft
Critical Depth 6.91in
Percent Full 48.6 %
Critical Slope 0.006 ft/ft
Velocity 4.86 ft/s
Velocity Head 0.37 ft
Specific Energy 0.85 ft
Froude Number 1.391
Maximum Discharge 4.15 cfs
Discharge Full 3.86 cfs
Slope Full 0.002 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 48.6 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 5.8in
Critical Depth 6.91in
Channel Slope 0.010 f/ft
Critical Slope 0.006 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Untitled1.fm8 Center [10.03.00.03]
5/17/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



SD-2AB

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 12.0 in
Discharge 2.96 cfs
Results
Normal Depth 7.91in
Flow Area 0.5 ft2
Wetted Perimeter 19ft
Hydraulic Radius 3.5in
Top Width 0.95 ft
Critical Depth 8.91in
Percent Full 65.7 %
Critical Slope 0.007 f/ft
Velocity 5.41 ft/s
Velocity Head 0.46 ft
Specific Energy 1.11 ft
Froude Number 1.258
Maximum Discharge 4.15 cfs
Discharge Full 3.86 cfs
Slope Full 0.006 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 65.7 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 7.91in
Critical Depth 8.91in
Channel Slope 0.010 f/ft
Critical Slope 0.007 ft/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Untitled1.fm8 Center [10.03.00.03]
5/17/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



SD-2C

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 18.0 in
Discharge 12.09 cfs
Results
Normal Depth 16.1in
Flow Area 1.7 ft2
Wetted Perimeter 3.7 ft
Hydraulic Radius 5.4in
Top Width 0.93 ft
Critical Depth 15.8 in
Percent Full 89.4 %
Critical Slope 0.010 f/ft
Velocity 7.26 ft/s
Velocity Head 0.82 ft
Specific Energy 2.16 ft
Froude Number 0.953
Maximum Discharge 12.24 cfs
Discharge Full 11.38 cfs
Slope Full 0.011 ft/ft
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 48.6 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 16.1in
Critical Depth 15.8 in
Channel Slope 0.010 f/ft
Critical Slope 0.010 f/ft
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Untitled1.fm8 Center [10.03.00.03]
5/17/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



SD-2CDE

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 24.0in
Discharge 23.19 cfs
Results
Normal Depth 18.6in
Flow Area 2.6 ft2
Wetted Perimeter 4.3 ft
Hydraulic Radius 7.31in
Top Width 1.67 ft
Critical Depth 20.51in
Percent Full 77.5 %
Critical Slope 0.008 ft/ft
Velocity 8.87 ft/s
Velocity Head 1.22 ft
Specific Energy 2.77 ft
Froude Number 1.251
Maximum Discharge 26.36 cfs
Discharge Full 24.51 cfs
Slope Full 0.009 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 77.5 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 18.6in
Critical Depth 20.51in
Channel Slope 0.010 f/ft
Critical Slope 0.008 ft/ft
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SD-2E

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 18.0 in
Discharge 5.55 cfs
Results
Normal Depth 8.91in
Flow Area 0.9 ft2
Wetted Perimeter 2.3 ft
Hydraulic Radius 4.5 in
Top Width 1.50 ft
Critical Depth 10.9 in
Percent Full 49.3 %
Critical Slope 0.005 ft/ft
Velocity 6.40 ft/s
Velocity Head 0.64 ft
Specific Energy 1.38 ft
Froude Number 1.485
Maximum Discharge 12.24 cfs
Discharge Full 11.38 cfs
Slope Full 0.002 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 49.3 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 8.91in
Critical Depth 10.9 in
Channel Slope 0.010 f/ft
Critical Slope 0.005 ft/ft
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SD-2F

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 18.0 in
Discharge 5.55 cfs
Results
Normal Depth 8.91in
Flow Area 0.9 ft2
Wetted Perimeter 2.3 ft
Hydraulic Radius 4.5 in
Top Width 1.50 ft
Critical Depth 10.9 in
Percent Full 49.3 %
Critical Slope 0.005 ft/ft
Velocity 6.40 ft/s
Velocity Head 0.64 ft
Specific Energy 1.38 ft
Froude Number 1.485
Maximum Discharge 12.24 cfs
Discharge Full 11.38 cfs
Slope Full 0.002 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 49.3 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 8.91in
Critical Depth 10.9 in
Channel Slope 0.010 f/ft
Critical Slope 0.005 ft/ft
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SD-2GH

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 18.0 in
Discharge 11.12 cfs
Results
Normal Depth 14.4in
Flow Area 1.5 ft2
Wetted Perimeter 3.3 ft
Hydraulic Radius 5.5in
Top Width 1.20 ft
Critical Depth 153 in
Percent Full 80.0 %
Critical Slope 0.009 ft/ft
Velocity 7.34 ft/s
Velocity Head 0.84 ft
Specific Energy 2.04 ft
Froude Number 1.152
Maximum Discharge 12.24 cfs
Discharge Full 11.38 cfs
Slope Full 0.010 f/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 80.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 14.4in
Critical Depth 153 in
Channel Slope 0.010 f/ft
Critical Slope 0.009 ft/ft
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SD-2H

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.012
Channel Slope 0.010 f/ft
Diameter 18.0 in
Discharge 5.57 cfs
Results
Normal Depth 8.91in
Flow Area 0.9 ft2
Wetted Perimeter 2.3 ft
Hydraulic Radius 4.5 in
Top Width 1.50 ft
Critical Depth 10.9 in
Percent Full 49.4 %
Critical Slope 0.005 ft/ft
Velocity 6.41 ft/s
Velocity Head 0.64 ft
Specific Energy 1.38 ft
Froude Number 1.484
Maximum Discharge 12.24 cfs
Discharge Full 11.38 cfs
Slope Full 0.002 ft/ft
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 49.4 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 8.91in
Critical Depth 10.9 in
Channel Slope 0.010 f/ft
Critical Slope 0.005 ft/ft
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APPENDIX K

WATERSHED FACT SHEETS



