APPENDIX D
Post-Development Analysis (Uncontrolled)
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (fe3/s)
(years) (ac-ft)
BY BASIN 01A BBNPP - Synthetic 2 6.802 12.420 39.68
Curve, 2 yrs
BY BASIN 01A BBNPP - Synthetic 10 16.579 12.336 119.09
Curve, 10 yrs
BY BASIN 01A BBNPP - Synthetic 25 25.507 12.336 194.07
Curve, 25 yrs
BBNPP - Synthetic
BY BASIN 01A Curve, 100 yrs 100 46.022 12.319 365.73
Basin 01 (Basin 13.2) | SoNPP - Synthetic 2 0.497 11.946 9.00
Curve, 2 yrs
. . BBNPP - Synthetic
Basin 01 (Basin 13.2) Curve, 10 yrs 10 0.915 11.929 16.66
. . BBNPP - Synthetic
Basin 01 (Basin 13.2) Curve, 25 yrs 25 1.254 11.929 22.74
. . BBNPP - Synthetic
Basin 01 (Basin 13.2) Curve, 100 yrs 100 1.969 11.929 35.21
Basin 01 (Basin 12) | SoNCP - Synthetic 2 3.560 11.946 63.01
Curve, 2 yrs
. . BBNPP - Synthetic
Basin 01 (Basin 12) Curve, 10 yrs 10 7.041 11.946 127.74
. . BBNPP - Synthetic
Basin 01 (Basin 12) Curve, 25 yrs 25 9.957 11.929 181.36
. . BBNPP - Synthetic
Basin 01 (Basin 12) Curve, 100 yrs 100 16.252 11.929 294.54
Basin 01 (Basin 13.1) | BENPP - Synthetic 2 0.775 11.929 14.08
Curve, 2 yrs
. . BBNPP - Synthetic
Basin 01 (Basin 13.1) Curve, 10 yrs 10 1.388 11.929 25.23
. . BBNPP - Synthetic
Basin 01 (Basin 13.1) Curve, 25 yrs 25 1.880 11.929 33.93
. . BBNPP - Synthetic
Basin 01 (Basin 13.1) Curve, 100 yrs 100 2911 11.929 51.64
. . BBNPP - Synthetic
Basin 01 (Basin 8) Curve, 2 yrs 2 1.126 11.929 20.51
. . BBNPP - Synthetic
Basin 01 (Basin 8) Curve, 10 yrs 10 1.965 11.929 35.55
. . BBNPP - Synthetic
Basin 01 (Basin 8) Curve, 25 yrs 25 2.630 11.929 47.14
. . BBNPP - Synthetic
Basin 01 (Basin 8) Curve, 100 yrs 100 4.015 11.929 70.57
. . BBNPP - Synthetic
Basin 01 (Basin 9) Curve, 2 yrs 2 0.497 11.946 8.80
. . BBNPP - Synthetic
Basin 01 (Basin 9) Curve, 10 yrs 10 0.983 11.946 17.84
. . BBNPP - Synthetic
Basin 01 (Basin 9) Curve, 25 yrs 25 1.391 11.929 25.33
. . BBNPP - Synthetic
Basin 01 (Basin 9) Curve, 100 yrs 100 2.270 11.929 41.13
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-01-UNCONTROLLED.ppc Center [08.11.01.51]
8/8/2011 27 Siemon Company Drive Suite 200 W Page 1 of 76

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



Subsection: Master Network Summary

Catchments Summary

Label

Basin 01 (Basin 10.1)
Basin 01 (Basin 10.1)
Basin 01 (Basin 10.1)
Basin 01 (Basin 10.1)
Basin 01 (Basin 10.4)
Basin 01 (Basin 10.4)
Basin 01 (Basin 10.4)
Basin 01 (Basin 10.4)
Basin 01 (Basin 1.5)
Basin 01 (Basin 1.5)
Basin 01 (Basin 1.5)
Basin 01 (Basin 1.5)
Basin 01 (Basin 1.3)
Basin 01 (Basin 1.3)
Basin 01 (Basin 1.3)
Basin 01 (Basin 1.3)
Basin 01 (Basin 1.1)
Basin 01 (Basin 1.1)
Basin 01 (Basin 1.1)
Basin 01 (Basin 1.1)
Basin 01 (Basin 1.2)
Basin 01 (Basin 1.2)
Basin 01 (Basin 1.2)

Basin 01 (Basin 1.2)

Scenario

BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
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2.105
3.166
3.973

5.604

Time to Peak
(hours)

11.946
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11.929
11.946
11.946
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929

11.929

Peak Flow

(ft3/s)

74.15
141.91
196.72
310.27

41.12

83.35
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192.20

59.02

89.76
112.80
158.92

27.37
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Subsection: Master Network Summary

Catchments Summary

Label

BY BASIN 01B-1

BY BASIN 01B-1

BY BASIN 01B-1

BY BASIN 01B-1

BY BASIN 01C- 1

BY BASIN 01C- 1

BY BASIN 01C- 1

BY BASIN 01C- 1

BY BASIN 01B

BY BASIN 01B

BY BASIN 01B

BY BASIN 01B

Basin 01 (Basin 10.2)
Basin 01 (Basin 10.2)
Basin 01 (Basin 10.2)
Basin 01 (Basin 10.2)
POI 08

POI 08

POI 08

POI 08

BY BASIN 01C-3

BY BASIN 01C-3

BY BASIN 01C-3

BY BASIN 01C-3

Scenario

BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
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Hydrograph
Volume
(ac-ft)

2.960
7.216
11.101
20.030
1.049
4.042
7.219
15.296
2.205
5.134
7.762
13.721
2.669
4.770
6.455
9.983
4.161
8.947
13.103
22.310
6.049
14.744
22.684

40.929

Center

Time to Peak
(hours)

12.081
12.064
12.064
12.047
12.488
12.234
12.183
12.183
12.268
12.200
12.200
12.200
11.929
11.929
11.929
11.929
12.014
11.997
11.980
11.980
12.200
12.149
12.149

12.149

Peak Flow
(ft3/s)

33.73
97.74
155.72
287.76
2.57
27.72
60.75
151.30
16.96
46.43
73.40
133.90
48.49
86.68
116.45
177.01
65.91
148.68
219.86
374.74
50.38
151.32
244.85

456.86
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
BY BASIN 01A-2 BBNPP - Synthetic 2 0.415 12.014 5.78
Curve, 2 yrs
BY BASIN 01A-2 BBNPP - Synthetic 10 1.129 11.997 18.47
Curve, 10 yrs
BY BASIN 01A-2 BBNPP - Synthetic 25 1.807 11.946 31.33
Curve, 25 yrs
) BBNPP - Synthetic
BY BASIN 01A-2 Curve, 100 yrs 100 3.410 11.946 61.50
Basin 01 (Basin 22) | BENPP - Synthetic 2 0.136 11.946 2.31
Curve, 2 yrs
. . BBNPP - Synthetic
Basin 01 (Basin 22) Curve, 10 yrs 10 0.287 11.946 5.17
. . BBNPP - Synthetic
Basin 01 (Basin 22) Curve, 25 yrs 25 0.417 11.946 7.57
. . BBNPP - Synthetic
Basin 01 (Basin 22) Curve, 100 yrs 100 0.704 11.929 12.83
TRANS-01 BBNPP - Synthetic 2 2.671 12.166 25.38
Curve, 2 yrs
TRANS-01 BBNPP - Synthetic 10 5.966 12.166 63.96
Curve, 10 yrs
TRANS-01 BBNPP - Synthetic 25 8.872 12.166 97.54
Curve, 25 yrs
TRANS-01 BBNPP - Synthetic 100 15.385 12.115 172.07
Curve, 100 yrs
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
POI-01 BBNPP - Synthetic 2 49.866 12.691 359.82
Curve, 2 yrs
POI-01 BBNPP - Synthetic 10 105.454 12.691 805.33
Curve, 10 yrs
POI-01 BBNPP - Synthetic 25 154.437 12.691 1,190.86
Curve, 25 yrs
: BBNPP - Synthetic
POI-01 Curve, 100 yrs 100 264.478 12.691 2,036.39
312 BBNPP - Synthetic 2 3.560 11.946 63.01
Curve, 2 yrs
) BBNPP - Synthetic
J-12 Curve, 10 yrs 10 7.041 11.946 127.74
) BBNPP - Synthetic
J-12 Curve, 25 yrs 25 9.957 11.929 181.36
) BBNPP - Synthetic
J-12 Curve, 100 yrs 100 16.252 11.929 294.54
3-13.2 BBNPP - Synthetic 2 0.497 11.946 9.00
Curve, 2 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Master Network Summary

Node Summary

J-13.2

J-13.2

J-13.2

J-13.1

J-13.1

J-13.1

J-13.1

J-8

J-8

J-8

J9

J9

J-10.1

J-10.1

J-10.1

J-10.1

J-10.4

J-10.4

J-10.4

J-10.4

Label

Scenario

BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs
BBNPP - Synthetic
Curve, 10 yrs
BBNPP - Synthetic
Curve, 25 yrs
BBNPP - Synthetic
Curve, 100 yrs
BBNPP - Synthetic
Curve, 2 yrs

Return
Event
(years)

10
25

100

10
25

100

10
25

100

10
25

100

10
25

100

10
25

100

Hydrograph
Volume

(ac-ft)
0.915

1.254
1.969
0.775
1.388
1.880
2911
1.126
1.965
2.630
4.015
0.497
0.983
1.391
2.270
4.120
7.794
10.812
17.240
4.991
9.364
12.952
20.588

3.382

Time to Peak
(hours)

11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.929
11.946
11.946
11.929
11.929
11.946
11.929
11.929
11.929
11.946
11.929
11.929
11.929

11.929
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Center

Peak Flow

(ft3/s)

16.66
22.74
35.21
14.08
25.23
33.93
51.64
20.51
35.55
47.14
70.57
8.80
17.84
25.33
41.13
74.15
141.91
196.72
310.27
89.57
169.94
234.80
369.21
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Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
) BBNPP - Synthetic
J-1.5 Curve, 10 yrs 10 5.278 11.929 89.76
) BBNPP - Synthetic
J-15 Curve, 25 yrs 25 6.727 11.929 112.80
) BBNPP - Synthetic
J-15 Curve, 100 yrs 100 9.671 11.929 158.92
313 BBNPP - Synthetic 2 1.687 11.929 27.37
Curve, 2 yrs
) BBNPP - Synthetic
J-1.3 Curve, 10 yrs 10 2.507 11.929 39.99
) BBNPP - Synthetic
J-1.3 Curve, 25 yrs 25 3.129 11.929 49.52
) BBNPP - Synthetic
J-13 Curve, 100 yrs 100 4.386 11.929 68.72
1.1 BBNPP - Synthetic 2 0.678 11.929 11.01
Curve, 2 yrs
) BBNPP - Synthetic
J-1.1 Curve, 10 yrs 10 1.008 11.929 16.08
) BBNPP - Synthetic
J-1.1 Curve, 25 yrs 25 1.259 11.929 19.92
) BBNPP - Synthetic
J-1.1 Curve, 100 yrs 100 1.764 11.929 27.64
312 BBNPP - Synthetic 2 2.105 11.929 34.97
Curve, 2 yrs
) BBNPP - Synthetic
J-1.2 Curve, 10 yrs 10 3.166 11.929 51.49
) BBNPP - Synthetic
J-1.2 Curve, 25 yrs 25 3.973 11.929 63.94
) BBNPP - Synthetic
J-1.2 Curve, 100 yrs 100 5.604 11.929 88.97
1-26 BBNPP - Synthetic 2 2.960 12.081 33.73
Curve, 2 yrs
) BBNPP - Synthetic
J-26 Curve, 10 yrs 10 7.216 12.064 97.74
) BBNPP - Synthetic
J-26 Curve, 25 yrs 25 11.101 12.064 155.72
) BBNPP - Synthetic
J-26 Curve, 100 yrs 100 20.030 12.047 287.76
3-28 BBNPP - Synthetic 2 2.205 12.268 16.96
Curve, 2 yrs
) BBNPP - Synthetic
J-28 Curve, 10 yrs 10 5.134 12.200 46.43
) BBNPP - Synthetic
J-28 Curve, 25 yrs 25 7.762 12.200 73.40
) BBNPP - Synthetic
J-28 Curve, 100 yrs 100 13.721 12.200 133.90
331 BBNPP - Synthetic 2 4.161 12.014 65.91
Curve, 2 yrs
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Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
) BBNPP - Synthetic
J-31 Curve, 10 yrs 10 8.947 11.997 148.68
) BBNPP - Synthetic
J-31 Curve, 25 yrs 25 13.103 11.980 219.86
) BBNPP - Synthetic
J-31 Curve, 100 yrs 100 22.310 11.980 374.74
332 BBNPP - Synthetic 2 6.049 12.200 50.38
Curve, 2 yrs
) BBNPP - Synthetic
J-32 Curve, 10 yrs 10 14.744 12.149 151.32
) BBNPP - Synthetic
J-32 Curve, 25 yrs 25 22.684 12.149 244.85
) BBNPP - Synthetic
J-32 Curve, 100 yrs 100 40.929 12.149 456.86
3-33 BBNPP - Synthetic 2 1.049 12.488 2.57
Curve, 2 yrs
R BBNPP - Synthetic
I33 Curve, 10 yrs 10 4.042 12.234 27.72
R BBNPP - Synthetic
33 Curve, 25 yrs 25 7.219 12.183 60.75
) BBNPP - Synthetic
J-33 Curve, 100 yrs 100 15.296 12.183 151.30
322 BBNPP - Synthetic ’ 0.136 11.946 531
Curve, 2 yrs
) BBNPP - Synthetic
J-22 Curve, 10 yrs 10 0.287 11.946 5.17
) BBNPP - Synthetic
J22 Curve, 25 yrs 25 0.417 11.946 7.57
) BBNPP - Synthetic
J-22 Curve, 100 yrs 100 0.704 11.929 12.83
3-39 BBNPP - Synthetic 2 2.671 12.166 25.38
Curve, 2 yrs
R BBNPP - Synthetic
1-39 Curve, 10 yrs 10 5.966 12.166 63.96
) BBNPP - Synthetic
1-39 Curve, 25 yrs 25 8.872 12.166 97.54
3-39 BBNPP - Synthetic 100 15.385 12.115 172.07
Curve, 100 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-01-UNCONTROLLED.ppc Center [08.11.01.51]
8/8/2011 27 Siemon Company Drive Suite 200 W Page 7 of 76

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



Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 1.1) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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POST DEV_POI-01-UNCONTROLLED.ppc Center [08.11.01.51]
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 1.1) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 1.2) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 1.2) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 1.3) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 1.3) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 1.5) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 1.5) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-01-UNCONTROLLED.ppc Center [08.11.01.51]
8/8/2011 27 Siemon Company Drive Suite 200 W Page 15 of 76

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



Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 10.1) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 10.1) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 10.2) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 10.2) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 10.4) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 10.4) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 12) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 12) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 13.1) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 13.1) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 13.2) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 13.2) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 22) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 22) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 8) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 8) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 9) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 01 (Basin 9) Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations

Label: BY BASIN 01A

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

50.00 ft
0.025
0.020 ft/ft
3.0in
0.60 ft/s

0.023 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

251.79 ft
False
0.030 ft/ft

2.79 ft/s

0.025 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

523.55 ft
False
0.150 ft/ft

6.25 ft/s

0.023 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

850.85 ft
False
0.210 f/ft

7.39 ft/s

0.032 hours

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

188.68 ft
False
0.110 ft/ft

5.35 ft/s

0.010 hours

Segment #6: TR-55 Shallow Concentrated Flow

Hydraulic Length

POST DEV_POI-01-UNCONTROLLED.ppc
8/8/2011

535.00 ft
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Subsection: Time of Concentration Calculations

Label: BY BASIN 01A

Segment #6: TR-55 Shallow Concentrated Flow

Is Paved?
Slope
Average Velocity

Segment Time of
Concentration

False
0.070 fi/ft
4.27 ft/s

0.035 hours

Segment #7: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

763.17 ft
False
0.010 f/ft

1.61 ft/s

0.131 hours

Segment #8: TR-55 Shallow Concentrated Flow

Hydraulic Length 593.45 ft

Is Paved? False

Slope 0.090 ft/ft

Average Velocity 4.84 ft/s

Segment Time of

Concentration 0.034 hours
Segment #9: TR-55 Channel Flow

Flow Area 1.3 ft2

Hydraulic Length 264.89 ft

Manning's n 0.025

Slope 0.080 ft/ft

Wetted Perimeter 5.10 ft

Average Velocity 6.78 ft/s

Segment Time of

Concentration 0.011 hours
Segment #10: TR-55 Channel Flow

Flow Area 0.8 ft2

Hydraulic Length 623.30 ft

Manning's n 0.025

Slope 0.020 ft/ft

Wetted Perimeter 3.16 ft

Average Velocity 3.37 ft/s

Segment Time of

Concentration 0.051 hours

Segment #11: TR-55 Channel Flow

POST DEV_POI-01-UNCONTROLLED.ppc
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Subsection: Time of Concentration Calculations

Label: BY BASIN 01A

Segment #11: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

1.0 ft2
274.59 ft
0.025
0.030 ft/ft
4.13 ft
4.01 ft/s

0.019 hours

Segment #12: TR-55 Shallow Concentrated Flow

Hydraulic Length 576.73 ft

Is Paved? False

Slope 0.001 f/ft

Average Velocity 0.51 ft/s

Segment Time of

Concentration 0.314 hours
Segment #13: TR-55 Channel Flow

Flow Area 3.1 ft2

Hydraulic Length 35.05 ft

Manning's n 0.025

Slope 0.200 ft/ft

Wetted Perimeter 6.28 ft

Average Velocity 16.65 ft/s

Segment Time of

Concentration 0.001 hours
Segment #14: TR-55 Channel Flow

Flow Area 5.1 ft2

Hydraulic Length 38.97 ft

Manning's n 0.025

Slope 0.030 ft/ft

Wetted Perimeter 11.69 ft

Average Velocity 5.94 ft/s

Segment Time of

Concentration 0.002 hours
Time of Concentration (Composite)

Time of Concentration 0.711 hours

(Composite)

POST DEV_POI-01-UNCONTROLLED.ppc
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Subsection: Time of Concentration Calculations
Label: BY BASIN 01A

==== SCS Channel Flow

R =Qa/Wp

Te= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: BY BASIN 01A-2 Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results
Segment #1: TR-55 Shallow Concentrated Flow

Hydraulic Length 1,084.00 ft

Is Paved? False

Slope 0.170 ft/ft
Average Velocity 6.65 ft/s
Segment Time of

Concentration 0.045 hours

Segment #2: TR-55 Sheet Flow

Hydraulic Length 50.00 ft
Manning's n 0.025

Slope 0.017 ft/ft
2 Year 24 Hour Depth 3.0in
Average Velocity 0.56 ft/s
S e

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-01-UNCONTROLLED.ppc Center [08.11.01.51]
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Subsection: Time of Concentration Calculations
Label: BY BASIN 01A-2

==== SCS Channel Flow

R =Qa/Wp

Te= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: BY BASIN 01B Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results
Segment #1: TR-55 Channel Flow

Flow Area 11.5 ft2
Hydraulic Length 3,472.00 ft
Manning's n 0.040

Slope 0.003 ft/ft
Wetted Perimeter 13.61 ft
Average Velocity 1.82 ft/s
come

Time of Concentration (Composite)

Time of Concentration

- .529 hour
(Composite) 0.529 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: BY BASIN 01B Storm Event: Typell 24hr (3.0 in)

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %
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Subsection: Time of Concentration Calculations

Label: BY BASIN 01B-1

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

50.00 ft
0.023
0.140 ft/ft
3.0in
1.40 ft/s

0.010 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

482.00 ft
False
0.143 f/ft

6.10 ft/s

0.022 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

784.00 ft
False
0.104 ft/ft

5.20 ft/s

0.042 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

229.00 ft
False
0.050 ft/ft

3.61 ft/s

0.018 hours

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length 931.00 ft
Is Paved? False
Slope 0.100 ft/ft
Average Velocity 5.10 ft/s
Segment Time of
Concentration 0.051 hours
Segment #6: TR-55 Channel Flow
Flow Area 5.1 ft2
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: BY BASIN 01B-1 Storm Event: Typell 24hr (3.0 in)

Segment #6: TR-55 Channel Flow

Hydraulic Length 444.00 ft
Manning's n 0.025

Slope 0.001 f/ft
Wetted Perimeter 11.69 ft
Average Velocity 1.08 ft/s
Concentration 0.114 hours

Time of Concentration (Composite)

Time of Concentration

- .256 hour
(Composite) 0.256 hours
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Subsection: Time of Concentration Calculations
Label: BY BASIN 01B-1

==== SCS Channel Flow

R =Qa/Wp

Te= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %
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Subsection: Time of Concentration Calculations

Label: BY BASIN 01C- 1

Time of Concentration Results

Segment #1: TR-55 Shallow Concentrated Flow

Hydraulic Length 1,465.00 ft

Is Paved? False

Slope 0.003 ft/ft

Average Velocity 0.89 ft/s

Segment Time of

Concentration 0.459 hours
Time of Concentration (Composite)

Time of Concentration 0.459 hours

(Composite)

POST DEV_POI-01-UNCONTROLLED.ppc
8/8/2011
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: BY BASIN 01C- 1 Storm Event: Typell 24hr (3.0 in)

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600
V= Velocity, ft/sec
Sf= Slope, ft/ft

Where: ) .
Tc= Time of concentration, hours
Lf= Flow length, feet
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Subsection: Time of Concentration Calculations

Label: BY BASIN 01C-3

Time of Concentration Results

Segment #1: TR-55 Channel Flow

Flow Area 7.5 ft2

Hydraulic Length 736.69 ft

Manning's n 0.025

Slope 0.019 fi/ft

Wetted Perimeter 9.60 ft

Average Velocity 6.97 ft/s

Segment Time of

Concentration 0.029 hours
Segment #2: TR-55 Channel Flow

Flow Area 11.5 ft2

Hydraulic Length 1,893.40 ft

Manning's n 0.025

Slope 0.009 ft/ft

Wetted Perimeter 13.61 ft

Average Velocity 5.05 ft/s

Segment Time of

Concentration 0.104 hours
Segment #3: TR-55 Channel Flow

Flow Area 11.5 ft2

Hydraulic Length 1,262.38 ft

Manning's n 0.025

Slope 0.008 ft/ft

Wetted Perimeter 13.61 ft

Average Velocity 4.76 ft/s

Segment Time of

Concentration 0.074 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length 534.00 ft

Is Paved? False

Slope 0.008 ft/ft

Average Velocity 1.44 ft/s

Segment Time of

Concentration 0.103 hours
Segment #5: TR-55 Channel Flow

Flow Area 11.5 ft2

Hydraulic Length 1,178.00 ft

Manning's n 0.025

Slope 0.003 ft/ft
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Subsection: Time of Concentration Calculations
Label: BY BASIN 01C-3

Segment #5: TR-55 Channel Flow

Wetted Perimeter 13.61 ft
Average Velocity 2.92 ft/s
Segment Time of

Concentration 0.112 hours

Time of Concentration (Composite)

Time of Concentration

(Composite) 0.422 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: BY BASIN 01C-3 Storm Event: Typell 24hr (3.0 in)

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %
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Subsection: Time of Concentration Calculations
Label: POI 08

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.150 hours

Time of Concentration (Composite)

Time of Concentration

(Composite) 0.150 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: POI 08 Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
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Subsection: Time of Concentration Calculations

Label: TRANS-01

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

50.00 ft
0.025
0.100 ft/ft
3.0in
1.14 ft/s

0.012 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

289.00 ft
False
0.027 f/ft

2.65 ft/s

0.030 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

567.00 ft
False
0.035 fi/ft

3.02 ft/s

0.052 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

35.00 ft
False

0.057 ft/ft
3.85 ft/s

0.003 hours

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

152.00 ft
False
0.237 fi/ft

7.85 ft/s

0.005 hours

Segment #6: TR-55 Shallow Concentrated Flow

Hydraulic Length

POST DEV_POI-01-UNCONTROLLED.ppc
8/8/2011
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Subsection: Time of Concentration Calculations

Label: TRANS-01

Segment #6: TR-55 Shallow Concentrated Flow

Is Paved?
Slope
Average Velocity

Segment Time of
Concentration

False
0.178 fi/ft
6.81 ft/s

0.008 hours

Segment #7: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

8.0 ft2
126.00 ft
0.025
0.175 ft/ft
8.94 ft
23.13 ft/s

0.002 hours

Segment #8: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

3.1 ft2
39.00 ft
0.013
0.051 ft/ft

6.28 ft
16.31 ft/s

0.001 hours

Segment #9: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

8.0 ft2
172.37 ft
0.025
0.267 ft/ft
8.94 ft
28.60 ft/s

0.002 hours

Segment #10: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

1,080.73 ft

True
0.032 fi/ft
3.64 ft/s

0.083 hours
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Subsection: Time of Concentration Calculations

Label: TRANS-01

Segment #11: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

120.00 ft
False
0.133 f/ft

5.89 ft/s

0.006 hours

Segment #12: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

73.00 ft
False

0.027 f/ft
2.67 ft/s

0.008 hours

Segment #13: TR-55 Shallow Concentrated Flow

Hydraulic Length 62.00 ft

Is Paved? False

Slope 0.016 ft/ft

Average Velocity 2.05 ft/s

Segment Time of

Concentration 0.008 hours
Segment #14: TR-55 Channel Flow

Flow Area 11.5 ft2

Hydraulic Length 1,289.00 ft

Manning's n 0.040

Slope 0.003 ft/ft

Wetted Perimeter 13.91 ft

Average Velocity 1.74 ft/s

Segment Time of

Concentration 0.206 hours
Time of Concentration (Composite)

Time of Concentration 0.425 hours

(Composite)
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Subsection: Time of Concentration Calculations
Label: TRANS-01

==== SCS Channel Flow

R =Qa/Wp

Te= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %
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Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 01 (Basin 1.1) Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 2.920 0.0 0.0 98.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 2.920 (N/A) (N/A) 98.000
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Runoff CN-Area
Label: Basin 01 (Basin 1.2)

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 9.180 0.0 0.0 98.000
OPEN SPACE - B 61.000 0.170 0.0 0.0 61.000
WOODS - A 30.000 0.080 0.0 0.0 30.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 9.430 (N/A) (N/A) 96.756
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-01-UNCONTROLLED.ppc Center [08.11.01.51]
8/8/2011 27 Siemon Company Drive Suite 200 W Page 57 of 76

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




Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 01 (Basin 1.3) Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 7.260 0.0 0.0 98.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 7.260 (N/A) (N/A) 98.000
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 01 (Basin 1.5) Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

IMPERVIOUS 98.000 15.210 0.0 0.0 98.000

OPEN SPACE - B 61.000 1.920 0.0 0.0 61.000

COMPOSITE AREA & WEIGHTED CN ---> (N/A) 17.130 (N/A) (N/A) 93.853
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Subsection: Runoff CN-Area
Label: Basin 01 (Basin 10.1)

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 15.950 0.0 0.0 98.000
ROCK FILL 71.000 15.300 0.0 0.0 71.000
OPEN SPACE -B 61.000 8.900 0.0 0.0 61.000
MEADOW - C 71.000 0.940 0.0 0.0 71.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 41.090 (N/A) (N/A) 79.315
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 01 (Basin 12) Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 13.040 0.0 0.0 98.000
CONSTR. LAYDOWN 85.000 6.550 0.0 0.0 85.000
OPEN SPACE - B 61.000 21.940 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 41.530 (N/A) (N/A) 76.403
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 01 (Basin 13.1) Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

CONSTR. LAYDOWN 85.000 5.330 0.0 0.0 85.000

MEADOW -C 71.000 1.030 0.0 0.0 71.000

COMPOSITE AREA & WEIGHTED CN ---> (N/A) 6.360 (N/A) (N/A) 82.733
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-01-UNCONTROLLED.ppc Center [08.11.01.51]
8/8/2011 27 Siemon Company Drive Suite 200 W Page 62 of 76

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



Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 01 (Basin 13.2) Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

ROCK FILL 71.000 2.840 0.0 0.0 71.000

IMPERVIOUS 98.000 1.650 0.0 0.0 98.000

COMPOSITE AREA & WEIGHTED CN ---> (N/A) 4.490 (N/A) (N/A) 80.922
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Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 01 (Basin 22) Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

IMPERVIOUS 98.000 0.599 0.0 0.0 98.000

OPEN SPACE -B 61.000 1.390 0.0 0.0 61.000

COMPOSITE AREA & WEIGHTED CN ---> (N/A) 1.989 (N/A) (N/A) 72.143
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Subsection: Runoff CN-Area
Label: Basin 01 (Basin 8)

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 3.430 0.0 0.0 98.000
CONSTR. LAYDOWN 85.000 3.570 0.0 0.0 85.000
WOODS - A 30.000 0.390 0.0 0.0 30.000
OPEN SPACE 61.000 0.900 0.0 0.0 61.000
WOODS C/D 75.000 0.070 0.0 0.0 75.000
MEADOW C/D 75.000 0.060 0.0 0.0 75.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 8.420 (N/A) (N/A) 85.029
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Subsection: Runoff CN-Area
Label: Basin 01 (Basin 9)

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 0.060 0.0 0.0 98.000
CONSTR. LAYDOWN 85.000 3.560 0.0 0.0 85.000
OPEN SPACE - B 61.000 2.180 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 5.800 (N/A) (N/A) 76.114
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Runoff CN-Area
Label: BY BASIN 01A

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 5.250 0.0 0.0 98.000
CONSTR. LAYDOWN 61.000 1.300 0.0 0.0 61.000
WOODS -A 30.000 3.420 0.0 0.0 30.000
MEADOW - A 30.000 21.130 0.0 0.0 30.000
WOODS- C 70.000 57.740 0.0 0.0 70.000
MEADOW -C 71.000 66.230 0.0 0.0 71.000
WOODS -C/D 74.000 2.560 0.0 0.0 74.000
MEADOW-C/D 75.000 0.790 0.0 0.0 75.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 158.420 (N/A) (N/A) 65.163
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Subsection: Runoff CN-Area Return Event: 2 years
Label: BY BASIN 01A-2 Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 1.050 0.0 0.0 98.000
CONSTR. LAYDOWN 61.000 2.950 0.0 0.0 61.000
WOODS -A 30.000 0.130 0.0 0.0 30.000
MEADOW - A 30.000 3.180 0.0 0.0 30.000
WOODS- C 70.000 1.040 0.0 0.0 70.000
MEADOW -C 71.000 4.710 0.0 0.0 71.000
MEADOW B/D 67.000 0.310 0.0 0.0 67.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 13.370 (N/A) (N/A) 60.593
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POST DEV_POI-01-UNCONTROLLED.ppc Center [08.11.01.51]
8/8/2011 27 Siemon Company Drive Suite 200 W Page 68 of 76

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



Subsection: Runoff CN-Area
Label: BY BASIN 01B

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 3.330 0.0 0.0 98.000
CONSTR. LAYDOWN 61.000 2.000 0.0 0.0 61.000
WOODS - A 30.000 0.110 0.0 0.0 30.000
MEADOW -A 30.000 4.820 0.0 0.0 30.000
OPEN SPACE -B 61.000 2.040 0.0 0.0 61.000
WOODS -C 70.000 4.300 0.0 0.0 70.000
MEADOW -C 71.000 22.770 0.0 0.0 71.000
WOODS B/D 67.000 1.590 0.0 0.0 67.000
MEADOW B/D 68.000 3.460 0.0 0.0 68.000
WOODS C/D 74.000 0.060 0.0 0.0 74.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 44.480 (N/A) (N/A) 67.100
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Runoff CN-Area
Label: BY BASIN 01B-1

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 1.870 0.0 0.0 98.000
WOODS -A 30.000 6.770 0.0 0.0 30.000
MEADOW - A 30.000 2.660 0.0 0.0 30.000
OPEN SPACE -B 61.000 6.210 0.0 0.0 61.000
WOODS- C 70.000 36.030 0.0 0.0 70.000
MEADOW -C 71.000 15.410 0.0 0.0 71.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 68.950 (N/A) (N/A) 64.702
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-01-UNCONTROLLED.ppc Center [08.11.01.51]
8/8/2011 27 Siemon Company Drive Suite 200 W Page 70 of 76

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



Subsection: Runoff CN-Area
Label: BY BASIN 01C- 1

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 1.110 0.0 0.0 98.000
WOODS -A 30.000 12.100 0.0 0.0 30.000
MEADOW-A 30.000 22.010 0.0 0.0 30.000
OPEN SPACE -B 61.000 2.360 0.0 0.0 61.000
WOODS -C 70.000 11.070 0.0 0.0 70.000
MEADOW -C 71.000 11.160 0.0 0.0 71.000
WOODS B/D 67.000 18.220 0.0 0.0 67.000
MEADOW B/D 68.000 1.380 0.0 0.0 68.000
WOODS C/D 74.000 0.360 0.0 0.0 74.000
MEADOW C/D 74.000 2.150 0.0 0.0 74.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 81.920 (N/A) (N/A) 53.023
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-01-UNCONTROLLED.ppc Center [08.11.01.51]
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Subsection: Runoff CN-Area
Label: BY BASIN 01C-3

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 8.500 0.0 0.0 98.000
CONSTR. LAYDOWN 61.000 4.300 0.0 0.0 61.000
WOODS -A 30.000 9.200 0.0 0.0 30.000
MEADOW - A 30.000 11.900 0.0 0.0 30.000
OPEN SPACE -B 61.000 8.550 0.0 0.0 61.000
WOODS- C 70.000 32.190 0.0 0.0 70.000
MEADOW -C 71.000 28.150 0.0 0.0 71.000
WOODS B/D 67.000 24.800 0.0 0.0 67.000
MEADOW B/D 67.000 8.000 0.0 0.0 67.000
WOODS C/D 74.000 2.600 0.0 0.0 74.000
MEADOW C/D 75.000 2.700 0.0 0.0 75.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 140.890 (N/A) (N/A) 64.549
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Runoff CN-Area Return Event: 2 years
Label: POI 08 Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 1.610 0.0 0.0 98.000
WOODS-A 30.000 0.330 0.0 0.0 30.000
WOODS-C 70.000 35.270 0.0 0.0 70.000
MEADOW-C 71.000 26.030 0.0 0.0 71.000
OPEN SPACE -B 61.000 1.440 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 64.680 (N/A) (N/A) 70.695
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Runoff CN-Area
Label: TRANS-01

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
WOODS -C 70.000 43.520 0.0 0.0 70.000
OPEN SPACE - B 61.000 3.490 0.0 0.0 61.000
IMPERVIOUS 98.000 0.090 0.0 0.0 98.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 47.100 (N/A) (N/A) 69.387
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Scenario: BBNPP - Synthetic Curve, 2 yrs

Basin 02 (Basin 3.2)

Basin 02 (Basin 3.1)

Bentley PondPack V8i
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
Basin 02 (Basin 3.2) | CENPP - Synthetic 2 5.215 12.017 79.93
Curve, 2 yrs
. . BBNPP - Synthetic
Basin 02 (Basin 3.2) Curve, 10 yrs 10 9.867 12.017 153.16
. . BBNPP - Synthetic
Basin 02 (Basin 3.2) Curve, 25 yrs 25 13.689 12.017 211.81
. . BBNPP - Synthetic
Basin 02 (Basin 3.2) Curve, 100 yrs 100 21.826 12.017 333.20
Basin 02 (Basin 3.1) | CENPP - Synthetic 2 1.712 11.967 29.23
Curve, 2 yrs
. . BBNPP - Synthetic
Basin 02 (Basin 3.1) Curve, 10 yrs 10 3.107 11.967 53.01
. . BBNPP - Synthetic
Basin 02 (Basin 3.1) Curve, 25 yrs 25 4.233 11.950 71.67
. . BBNPP - Synthetic
Basin 02 (Basin 3.1) Curve, 100 yrs 100 6.600 11.950 110.17
BY BASIN A BBNPP - Synthetic 2 3.678 12.367 20.96
Curve, 2 yrs
BY BASIN A BBNPP - Synthetic 10 9.435 12.283 69.83
Curve, 10 yrs
BY BASIN A BBNPP - Synthetic 25 14.794 12.283 118.13
Curve, 25 yrs
BBNPP - Synthetic
BY BASIN A Curve, 100 yrs 100 27.280 12.283 229.96
BY BASIN B BBNPP - Synthetic 2 4.951 12.917 17.85
Curve, 2 yrs
BY BASIN B BBNPP - Synthetic 10 12.066 12.917 52.48
Curve, 10 yrs
BY BASIN B BBNPP - Synthetic 25 18.564 12.750 85.58
Curve, 25 yrs
BBNPP - Synthetic
BY BASIN B Curve, 100 yrs 100 33.495 12.733 162.65
BY BASIN D SBNPP  Synthetic 2 0.003 23.983 0.01
urve, 2 yrs
BY BASIN D BBNPP - Synthetic 10 0.281 13.000 0.44
Curve, 10 yrs
BY BASIN D BBNPP - Synthetic 25 0.750 12.217 3.25
Curve, 25 yrs
BBNPP - Synthetic
BY BASIN D Curve, 100 yrs 100 2.216 12.133 19.61
BY BASIN E BBNPP - Synthetic 2 0.828 12.000 13.37
Curve, 2 yrs
BY BASIN E BBNPP - Synthetic 10 1.886 11.950 33.20
Curve, 10 yrs
BY BASIN E BBNPP - Synthetic 25 2.828 11.933 50.97
Curve, 25 yrs
BY BASIN E BBNPP - Synthetic 100 4.951 11.933 90.55
Curve, 100 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
POI-02 BBNPP - Synthetic 2 16.387 12.300 103.12
Curve, 2 yrs
POI-02 BBNPP - Synthetic 10 36.643 12.300 238.08
Curve, 10 yrs
POI-02 BBNPP - Synthetic 25 54.858 12.283 362.61
Curve, 25 yrs
: BBNPP - Synthetic
POI-02 Curve, 100 yrs 100 96.369 12.283 645.18
33 BBNPP - Synthetic 2 1.712 11.967 29.23
Curve, 2 yrs
) BBNPP - Synthetic
J-3 Curve, 10 yrs 10 3.107 11.967 53.01
) BBNPP - Synthetic
J-3 Curve, 25 yrs 25 4.233 11.950 71.67
) BBNPP - Synthetic
J-3 Curve, 100 yrs 100 6.600 11.950 110.17
34 BBNPP - Synthetic 2 5.215 12.017 79.93
Curve, 2 yrs
) BBNPP - Synthetic
J-4 Curve, 10 yrs 10 9.867 12.017 153.16
) BBNPP - Synthetic
J-4 Curve, 25 yrs 25 13.689 12.017 211.81
) BBNPP - Synthetic
J-4 Curve, 100 yrs 100 21.826 12.017 333.20
3-8 BBNPP - Synthetic 2 8.629 12.533 32.16
Curve, 2 yrs
) BBNPP - Synthetic
J-8 Curve, 10 yrs 10 21.502 12.433 102.71
) BBNPP - Synthetic
J-8 Curve, 25 yrs 25 33.359 12.367 172.69
3-8 BBNPP - Synthetic 100 60.775 12.367 336.06
Curve, 100 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 02 (Basin 3.1) Storm Event: Typell 24hr (3.0 in)

Time of Concentration Results
Segment #1: TR-55 Shallow Concentrated Flow

Hydraulic Length 451.00 ft

Is Paved? False

Slope 0.007 ft/ft
Average Velocity 1.35 ft/s
Segment Time of

Concentration 0.093 hours

Segment #2: TR-55 Channel Flow

Flow Area 3.1 ft2
Hydraulic Length 803.00 ft
Manning's n 0.013

Slope 0.005 ft/ft
Wetted Perimeter 6.28 ft
Average Velocity 5.11 ft/s
St e !

Time of Concentration (Composite)

Time of Concentration

- .136 hour
(Composite) 0.136 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Time of Concentration Calculations
Label: Basin 02 (Basin 3.1)

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
POST DEV_POI-02-UNCONTROLLED.ppc Center
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Subsection: Time of Concentration Calculations

Label: Basin 02 (Basin 3.2)

Time of Concentration Results

Segment #1: TR-55 Shallow Concentrated Flow

Hydraulic Length 1.91 ft

Is Paved? False

Slope 0.021 f/ft

Average Velocity 2.34 ft/s

Segment Time of

Concentration 0.000 hours
Segment #2: TR-55 Channel Flow

Flow Area 12.0 ft2

Hydraulic Length 325.00 ft

Manning's n 0.025

Slope 0.025 fi/ft

Wetted Perimeter 10.94 ft

Average Velocity 10.02 ft/s

Segment Time of

Concentration 0.009 hours
Segment #3: TR-55 Channel Flow

Flow Area 3.1 ft2

Hydraulic Length 125.00 ft

Manning's n 0.013

Slope 0.004 ft/ft

Wetted Perimeter 6.28 ft

Average Velocity 4.27 ft/s

Segment Time of

Concentration 0.008 hours
Segment #4: TR-55 Channel Flow

Flow Area 12.0 ft2

Hydraulic Length 752.00 ft

Manning's n 0.025

Slope 0.010 f/ft

Wetted Perimeter 10.94 ft

Average Velocity 6.34 ft/s

Segment Time of 0.033 hours

Concentration

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

POST DEV_POI-02-UNCONTROLLED.ppc
8/9/2011

491.00 ft
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0.004 ft/ft
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Subsection: Time of Concentration Calculations
Label: Basin 02 (Basin 3.2)

Segment #5: TR-55 Shallow Concentrated Flow

Segment Time of
Concentration 0.134 hours

Segment #6: TR-55 Channel Flow

Flow Area 3.1 ft2

Hydraulic Length 435.00 ft

Manning's n 0.013

Slope 0.005 ft/ft

Wetted Perimeter 6.28 ft

Average Velocity 5.11 ft/s
egment Time of

go%centration ° 0.024 hours

Time of Concentration (Composite)

Time of Concentration

(Composite) 0.208 hours

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Time of Concentration Calculations
Label: Basin 02 (Basin 3.2)

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Time of Concentration Calculations

Label: BY BASIN A

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

50.00 ft
0.025
0.001 f/ft
3.0in
0.18 ft/s

0.077 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 748.00 ft

Is Paved? False

Slope 0.009 ft/ft

Average Velocity 1.53 ft/s

Segment Time of

Concentration 0.136 hours
Segment #3: TR-55 Channel Flow

Flow Area 12.0 ft2

Hydraulic Length 2,625.00 ft

Manning's n 0.025

Slope 0.005 ft/ft

Wetted Perimeter 48.00 ft

Average Velocity 1.67 ft/s

Segment Time of

Concentration 0.436 hours
Time of Concentration (Composite)

Time of Concentration 0.648 hours

(Composite)

POST DEV_POI-02-UNCONTROLLED.ppc
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Subsection: Time of Concentration Calculations
Label: BY BASIN A

==== SCS Channel Flow

R =Qa/Wp

Te= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Time of Concentration Calculations

Label: BY BASIN B

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

50.00 ft
0.400
0.100 ft/ft
3.0in
0.12 ft/s

0.112 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

1,210.79 ft
False
0.005 ft/ft

1.14 ft/s

0.295 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

1,340.78 ft
False
0.006 ft/ft

1.25 ft/s

0.298 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

406.96 ft
False
0.005 ft/ft

1.14 ft/s

0.099 hours

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length 1,287.42 ft
Is Paved? False
Slope 0.002 ft/ft
Average Velocity 0.72 ft/s
Segment Time of
Concentration 0.496 hours
Segment #6: TR-55 Channel Flow
Flow Area 3.5 ft2
Bentley Systems, Inc. Haestad Methods Solution

POST DEV_POI-02-UNCONTROLLED.ppc
8/9/2011
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Subsection: Time of Concentration Calculations

Label: BY BASIN B

Segment #6: TR-55 Channel Flow

Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

836.71 ft
0.035
0.030 ft/ft

8.22 ft
4.17 ft/s

0.056 hours

Segment #7: TR-55 Shallow Concentrated Flow

Hydraulic Length 110.58 ft

Is Paved? False

Slope 0.010 f/ft
Average Velocity 1.61 ft/s

Segment Time of

Concentration 0.019 hours
Segment #8: TR-55 Channel Flow

Flow Area 3.7 ft2

Hydraulic Length 91.22 ft

Manning's n 0.035

Slope 0.090 ft/ft

Wetted Perimeter 8.96 ft

Average Velocity 7.08 ft/s

Segment Time of

Concentration 0.004 hours
Segment #9: TR-55 Channel Flow

Flow Area 3.5 ft2

Hydraulic Length 370.78 ft

Manning's n 0.035

Slope 0.030 ft/ft

Wetted Perimeter 9.58 ft

Average Velocity 3.77 ft/s

Segment Time of

Concentration 0.027 hours
Time of Concentration (Composite)

Time of Concentration 1.405 hours

(Composite)

POST DEV_POI-02-UNCONTROLLED.ppc
8/9/2011
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Subsection: Time of Concentration Calculations
Label: BY BASIN B

==== SCS Channel Flow

R =Qa/Wp

Te= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Time of Concentration Calculations

Label: BY BASIN D

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

50.00 ft
0.100
0.067 ft/ft
3.0in
0.32 ft/s

0.043 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 2,338.50 ft

Is Paved? False

Slope 0.018 ft/ft

Average Velocity 2.16 ft/s

Segment Time of

Concentration 0.300 hours
Time of Concentration (Composite)

Time of Concentration 0.343 hours

(Composite)

POST DEV_POI-02-UNCONTROLLED.ppc
8/9/2011
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Subsection: Time of Concentration Calculations
Label: BY BASIN D

==== SCS Channel Flow

R =Qa/Wp

Te= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

Bentley Systems, Inc. Haestad Methods Solution
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8/9/2011 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Bentley PondPack V8i
[08.11.01.51]
Page 14 of 23



Subsection: Time of Concentration Calculations

Label: BY BASIN E

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

50.00 ft
0.025
0.050 ft/ft
3.0in
0.87 ft/s

0.016 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

640.00 ft
False
0.110 ft/ft

5.35 ft/s

0.033 hours

Segment #3: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

5.0 ft2
484.00 ft
0.025
0.030 ft/ft
20.00 ft
4.10 ft/s

0.033 hours

Time of Concentration (Composite)

Time of Concentration
(Composite)

0.100 hours

POST DEV_POI-02-UNCONTROLLED.ppc
8/9/2011
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Subsection: Time of Concentration Calculations
Label: BY BASIN E

==== SCS Channel Flow

R =Qa/Wp

Te= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %
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Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 02 (Basin 3.1) Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 6.800 0.0 0.0 98.000
CONSTR. LAYDOWN 85.000 2.440 0.0 0.0 85.000
OPEN SPACE - B 61.000 5.490 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 14.730 (N/A) (N/A) 82.056
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-02-UNCONTROLLED.ppc Center [08.11.01.51]
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Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 02 (Basin 3.2) Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
CONST. LAYDOWN 85.000 26.860 0.0 0.0 85.000
IMPERVIOUS 98.000 9.160 0.0 0.0 98.000
WOODS -A 30.000 0.260 0.0 0.0 30.000
MEADOW -A 30.000 2.280 0.0 0.0 30.000
OPEN SPACE - B 61.000 10.920 0.0 0.0 61.000
WOODS -C 70.000 1.130 0.0 0.0 70.000
MEADOW - C 71.000 1.410 0.0 0.0 71.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 52.020 (N/A) (N/A) 78.860
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-02-UNCONTROLLED.ppc Center [08.11.01.51]
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Subsection: Runoff CN-Area Return Event: 2 years
Label: BY BASIN A Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 13.100 0.0 0.0 98.000
Woods - good - Soil A 30.000 24.000 0.0 0.0 30.000
pieaclow - cont. grass (non grazed) - -+ - 30.000 2.860 0.0 0.0 30.000
Woods - good - Soil C 70.000 11.020 0.0 0.0 70.000
pieadow - cont. grass (non grazed) - -+ - 71.000 49.060 0.0 0.0 71.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 100.040 (N/A) (N/A) 63.417
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-02-UNCONTROLLED.ppc Center [08.11.01.51]
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Watertown, CT 06795 USA +1-203-755-1666



Subsection: Runoff CN-Area
Label: BY BASIN B

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 1.050 0.0 0.0 98.000
Woods - good - Soil A 30.000 7.800 0.0 0.0 30.000
pieaclow - cont. grass (non grazed) - -+ - 30.000 6.090 0.0 0.0 30.000
Woods - good - Soil C 70.000 56.030 0.0 0.0 70.000
pieadow - cont. grass (non grazed) - -+ - 71.000 34.860 0.0 0.0 71.000
gonstr. Laydown converted to open space 61.000 4.570 0.0 0.0 61.000
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B 61.000 4.900 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 115.300 (N/A) (N/A) 64.999
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-02-UNCONTROLLED.ppc Center [08.11.01.51]
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Subsection: Runoff CN-Area Return Event: 2 years
Label: BY BASIN D Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 3.000 0.0 0.0 98.000
Woods - good - Soil A 30.000 5.580 0.0 0.0 30.000
pieaclow - cont. grass (non grazed) - -+ - 30.000 13.950 0.0 0.0 30.000
Woods - good - Soil C 70.000 1.230 0.0 0.0 70.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 23.760 (N/A) (N/A) 40.657
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-02-UNCONTROLLED.ppc Center [08.11.01.51]
8/9/2011 27 Siemon Company Drive Suite 200 W Page 21 of 23
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Subsection: Runoff CN-Area
Label: BY BASIN E

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 0.830 0.0 0.0 98.000
Woods - good - Soil A 30.000 0.220 0.0 0.0 30.000
pieaclow - cont. grass (non grazed) - -+ - 30.000 1.270 0.0 0.0 30.000
Woods - good - Soil C 70.000 6.300 0.0 0.0 70.000
pieadow - cont. grass (non grazed) - -+ - 71.000 6.970 0.0 0.0 71.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 15.590 (N/A) (N/A) 68.115
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-02-UNCONTROLLED.ppc Center [08.11.01.51]
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Scenario: BBNPP - Synthetic Curve, 2 yrs

Basin 03A (Basin 21)

POI-03A
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Basin 03A (Basin 21)

BY BASIN 03A

Basin 03A (Basin 21)

BY BASIN 03A

Table of Contents
Master Network Summary

Typell 24hr (3.0 in)

Time of Concentration
Calculations

Typell 24hr (3.0 in)

Time of Concentration
Calculations

Typell 24hr (3.0 in)
Runoff CN-Area
Typell 24hr (3.0 in)

Runoff CN-Area



Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
BY BASIN 03A BBNPP - Synthetic 2 0.003 24.000 0.01
Curve, 2 yrs
BY BASIN 03A BBNPP - Synthetic 10 0.122 12.333 0.25
Curve, 10 yrs
BY BASIN 03A BBNPP - Synthetic 25 0.307 12.033 3.12
Curve, 25 yrs
BBNPP - Synthetic
BY BASIN 03A Curve, 100 yrs 100 0.868 12.017 13.29
Basin 03A (Basin 21) | BENPP - Synthetic 2 4.774 12.117 47.75
Curve, 2 yrs
. . BBNPP - Synthetic
Basin 03A (Basin 21) Curve, 10 yrs 10 11.636 12.117 140.25
. . BBNPP - Synthetic
Basin 03A (Basin 21) Curve, 25 yrs 25 17.902 12.100 224.39
Basin 03A (Basin 21) | BBNPP - Synthetic 100 32.301 12.083 417.17
Curve, 100 yrs
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
POI-03A BBNPP - Synthetic 2 4.778 12.117 47.75
Curve, 2 yrs
POI-03A BBNPP - Synthetic 10 11.758 12.117 140.45
Curve, 10 yrs
POI-03A BBNPP - Synthetic 25 18.209 12.083 226.40
Curve, 25 yrs
POI-03A BBNPP - Synthetic 100 33.169 12.067 425.02
Curve, 100 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-03-UNCONTROLLED.ppc Center [08.11.01.51]
8/11/2011 27 Siemon Company Drive Suite 200 W Page 1 of 9
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Subsection: Time of Concentration Calculations

Label: Basin 03A (Basin 21)

Time of Concentration Results

Segment #1: TR-55 Shallow Concentrated Flow

Hydraulic Length 1,083.00 ft

Is Paved? False

Slope 0.009 ft/ft

Average Velocity 1.49 ft/s

Segment Time of

Concentration 0.202 hours
Segment #2: TR-55 Channel Flow

Flow Area 12.0 ft2

Hydraulic Length 325.00 ft

Manning's n 0.025

Slope 0.025 fi/ft

Wetted Perimeter 10.94 ft

Average Velocity 10.02 ft/s

Segment Time of

Concentration 0.009 hours
Segment #3: TR-55 Channel Flow

Flow Area 3.1 ft2

Hydraulic Length 1,569.00 ft

Manning's n 0.013

Slope 0.005 ft/ft

Wetted Perimeter 6.28 ft

Average Velocity 5.10 ft/s

Segment Time of

Concentration 0.085 hours
Segment #4: TR-55 Channel Flow

Flow Area 14.0 ft2

Hydraulic Length 162.00 ft

Manning's n 0.025

Slope 0.049 ft/ft

Wetted Perimeter 11.94 ft

Average Velocity 14.67 ft/s

Segment Time of

Concentration 0.003 hours
Segment #5: TR-55 Channel Flow

Flow Area 14.0 ft2

Hydraulic Length 220.00 ft

Manning's n 0.025

Slope 0.009 ft/ft

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Time of Concentration Calculations
Label: Basin 03A (Basin 21)

Segment #5: TR-55 Channel Flow

Wetted Perimeter 11.94 ft
Average Velocity 6.29 ft/s
Segment Time of

Concentration 0.010 hours

Segment #6: TR-55 Channel Flow

Flow Area 14.0 ft2
Hydraulic Length 641.00 ft
Manning's n 0.025
Slope 0.066 ft/ft
Wetted Perimeter 11.94 ft
Average Velocity 16.96 ft/s
ceome

Time of Concentration (Composite)

Time of Concentration

(Composite) 0.320 hours

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Time of Concentration Calculations
Label: Basin 03A (Basin 21)

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Time of Concentration Calculations
Label: BY BASIN 03A

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

(Composite) 0.100 hours
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: BY BASIN 03A Storm Event: Typell 24hr (3.0 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 03A (Basin 21) Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN

(acres) (%) (%)
CONST. LAYDOWN 85.000 37.830 0.0 0.0 85.000
IMPERVIOUS 98.000 7.410 0.0 0.0 98.000
Woods - good - Soil A 30.000 3.232 0.0 0.0 30.000

Meadow - cont. grass (non grazed) - ---- -

. 30.000 21.380 0.0 0.0 30.000
Soil A
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B 61.000 41.338 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 111.190 (N/A) (N/A) 64.769
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Runoff CN-Area
Label: BY BASIN 03A

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 0.025 0.0 0.0 98.000
Woods - fair - Soil A 36.000 1.420 0.0 0.0 36.000
MEADOW-A 30.000 4.175 0.0 0.0 30.000
Open space (Lawns,parks etc.) - Good
condition; grass cover > 75% - Soil B 61.000 2.766 0.0 0.0 61.000
Woods - good - Soil C 70.000 0.250 0.0 0.0 70.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 8.636 (N/A) (N/A) 42.271
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-03-UNCONTROLLED.ppc Center [08.11.01.51]
8/11/2011 27 Siemon Company Drive Suite 200 W Page 8 of 9

Watertown, CT 06795 USA +1-203-755-1666
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Scenario: BBNPP - Synthetic Curve, 2 yrs

POI-03C
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
POI-03C BBNPP - Synthetic 2 0.000 24.017 0.00
Curve, 2 yrs
: BBNPP - Synthetic
POI-03C Curve, 10 yrs 10 0.037 13.333 0.05
: BBNPP - Synthetic
POI-03C Curve, 25 yrs 25 0.107 12.033 0.78
POI-03C BBNPP - Synthetic 100 0.331 12.017 4.84
Curve, 100 yrs
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
POI-03C BBNPP - Synthetic 2 0.000 24.017 0.00
Curve, 2 yrs
: BBNPP - Synthetic
POI-03C Curve, 10 yrs 10 0.037 13.333 0.05
: BBNPP - Synthetic
POI-03C Curve, 25 yrs 25 0.107 12.033 0.78
POI-03C BBNPP - Synthetic 100 0.331 12.017 4.84
Curve, 100 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-03C-UNCONTROLLED.ppc Center [08.11.01.54]
6/28/2011 27 Siemon Company Drive Suite 200 W Page 1 of 5

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



Subsection: Time of Concentration Calculations
Label: POI-03C

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

(Composite) 0.100 hours

Bentley Systems, Inc. Haestad Methods Solution

POST DEV_POI-03C-UNCONTROLLED.ppc

6/28/2011 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Center

Return Event: 2 years
Storm Event: Typell 24hr (2.5 in)

Bentley PondPack V8i
[08.11.01.54]
Page 2 of 5



Subsection: Time of Concentration Calculations Return Event: 2 years
Label: POI-03C Storm Event: Typell 24hr (2.5 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-03C-UNCONTROLLED.ppc Center [08.11.01.54]
6/28/2011 27 Siemon Company Drive Suite 200 W Page 3 of 5
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Subsection: Runoff CN-Area
Label: POI-03C

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (2.5 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 0.580 0.0 0.0 98.000
WOODS -A 30.000 0.850 0.0 0.0 30.000
MEADOW-A 30.000 2.410 0.0 0.0 30.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 3.840 (N/A) (N/A) 40.271
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-03C-UNCONTROLLED.ppc Center [08.11.01.54]
6/28/2011 27 Siemon Company Drive Suite 200 W Page 4 of 5
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Scenario: BBNPP - Synthetic Curve, 2 yrs

BYPASS AREA 04
AREA 04
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AREA 04

BYPASS AREA 04

AREA 04

BYPASS AREA 04
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Runoff CN-Area



Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
BYPASS AREA 04 BBNPP - Synthetic 2 0.055 23.983 0.12
Curve, 2 yrs
BYPASS AREA 04 BBNPP - Synthetic 10 1.104 12.350 2.65
Curve, 10 yrs
BYPASS AREA 04 BBNPP - Synthetic 25 2.629 12.100 20.33
Curve, 25 yrs
BYPASS AREA 04 BBNPP - Synthetic 100 7.159 12.067 90.19
Curve, 100 yrs
AREA 04 BBNPP - Synthetic 2 2.061 11.950 36.63
Curve, 2 yrs
AREA 04 BBNPP - Synthetic 10 4.016 11.933 73.34
Curve, 10 yrs
AREA 04 BBNPP - Synthetic 25 5.642 11.933 103.20
Curve, 25 yrs
AREA 04 BBNPP - Synthetic 100 9.136 11.933 165.66
Curve, 100 yrs
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
POL-04 BBNPP - Synthetic 2 2.116 12.167 36.63
Curve, 2 yrs
: BBNPP - Synthetic
POI-04 Curve, 10 yrs 10 5.119 12.150 75.94
: BBNPP - Synthetic
POI-04 Curve, 25 yrs 25 8.271 12.150 120.91
: BBNPP - Synthetic
POI-04 Curve, 100 yrs 100 16.295 12.133 235.34
31 BBNPP - Synthetic 2 2.061 11.950 36.63
Curve, 2 yrs
) BBNPP - Synthetic
J-1 Curve, 10 yrs 10 4.016 11.933 73.34
) BBNPP - Synthetic
J-1 Curve, 25 yrs 25 5.642 11.933 103.20
31 BBNPP - Synthetic 100 9.136 11.933 165.66
Curve, 100 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-04-UNCONTROLLED.ppc Center [08.11.01.54]
6/28/2011 27 Siemon Company Drive Suite 200 W Page 1 of 9

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



Subsection: Time of Concentration Calculations Return Event: 2 years
Label: AREA 04 Storm Event: Typell 24hr (2.5 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-04-UNCONTROLLED.ppc Center [08.11.01.54]
6/28/2011 27 Siemon Company Drive Suite 200 W Page 2 of 9

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



Subsection: Time of Concentration Calculations Return Event: 2 years
Label: AREA 04 Storm Event: Typell 24hr (2.5 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-04-UNCONTROLLED.ppc Center [08.11.01.54]
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Subsection: Time of Concentration Calculations

Label: BYPASS AREA 04

Time of Concentration Results

Segment #1: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

1.3 ft2
346.71 ft
0.023
0.030 ft/ft
5.36 ft
4.39 ft/s

0.022 hours

Segment #2: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

0.8 ft2
359.58 ft
0.023
0.005 ft/ft
3.16 ft
1.76 ft/s

0.057 hours

Segment #3: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

0.8 ft2
443.48 ft
0.023
0.010 ft/ft
5.00 ft
1.83 ft/s

0.067 hours

Segment #4: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

1.5 ft2
347.59 ft
0.023
0.030 ft/ft
6.26 ft
4.39 ft/s

0.022 hours

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

POST DEV_POI-04-UNCONTROLLED.ppc
6/28/2011

83.18 ft
False
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Storm Event: Typell 24hr (2.5 in)
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Subsection: Time of Concentration Calculations

Label: BYPASS AREA 04

Segment #5: TR-55 Shallow Concentrated Flow

Slope 0.080 ft/ft

Average Velocity 4.56 ft/s

Segment Time of

Concentration 0.005 hours
Segment #6: TR-55 Channel Flow

Flow Area 0.9 ft2

Hydraulic Length 1,047.40 ft

Manning's n 0.023

Slope 0.100 ft/ft

Wetted Perimeter 3.64 ft

Average Velocity 7.92 ft/s

Segment Time of

Concentration 0.037 hours
Time of Concentration (Composite)

Time of Concentration 0.210 hours

(Composite)

POST DEV_POI-04-UNCONTROLLED.ppc

6/28/2011

Bentley Systems, Inc. Haestad Methods Solution
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Return Event: 2 years
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: BYPASS AREA 04 Storm Event: Typell 24hr (2.5 in)

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-04-UNCONTROLLED.ppc Center [08.11.01.54]
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Subsection: Runoff CN-Area Return Event: 2 years
Label: AREA 04 Storm Event: Typell 24hr (2.5 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 1.630 0.0 0.0 98.000
WOODS-A 30.000 0.068 0.0 0.0 30.000
MEADOW-A 30.000 1.661 0.0 0.0 30.000
WOODS-C 70.000 1.300 0.0 0.0 70.000
WOODS-B\D 69.000 4.570 0.0 0.0 69.000
MEADOW-B\D 68.000 1.390 0.0 0.0 68.000
CONSTR LAYDOWN 85.000 12.180 0.0 0.0 85.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 22.799 (N/A) (N/A) 76.660
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-04-UNCONTROLLED.ppc Center [08.11.01.54]
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Subsection: Runoff CN-Area Return Event: 2 years
Label: BYPASS AREA 04 Storm Event: Typell 24hr (2.5 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 0.800 0.0 0.0 98.000
WOODS-A 30.000 17.522 0.0 0.0 30.000
MEADOW-A 30.000 26.859 0.0 0.0 30.000
WOODS-C 70.000 1.740 0.0 0.0 70.000
MEADOW-C 71.000 10.720 0.0 0.0 71.000
CONSTR LAYDOWN - Convert to Open
Space B P 61.000 7.830 0.0 0.0 61.000
MEADOW-B 61.000 0.920 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 66.391 (N/A) (N/A) 42.574
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-04-UNCONTROLLED.ppc Center [08.11.01.54]
6/28/2011 27 Siemon Company Drive Suite 200 W Page 8 of 9
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Scenario: BBNPP - Synthetic Curve, 2 yrs

Basin 05 (Basin ®
BY BASIN 05

\

POI-05
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POST DEV_POI-05-UNCONTROLLED.ppc Bentley Systems, Inc. Haestad Methods Solution Center [08.11.01.54]
6/28/2011 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA Page 1 of 1

+1-203-755-1666



Basin 05 (Basin 6)

BY BASIN 05

Basin 05 (Basin 6)

BY BASIN 05
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
BY BASIN 05 BBNPP - Synthetic 2 0.006 24.000 0.02
Curve, 2 yrs
BY BASIN 05 BBNPP - Synthetic 10 0.228 12.333 0.47
Curve, 10 yrs
BY BASIN 05 BBNPP - Synthetic 25 0.571 12.033 5.82
Curve, 25 yrs
BBNPP - Synthetic
BY BASIN 05 Curve, 100 yrs 100 1.617 12.017 24.76
Basin 05 (Basin 6) BBNPP - Synthetic 2 4.221 11.933 75.52
Curve, 2 yrs
. . BBNPP - Synthetic
Basin 05 (Basin 6) Curve, 10 yrs 10 8.102 11.933 148.13
. . BBNPP - Synthetic
Basin 05 (Basin 6) Curve, 25 yrs 25 11.310 11.933 206.74
Basin 05 (Basin 6) BBNPP - Synthetic 100 18.173 11.933 328.67
Curve, 100 yrs
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
POI-05 BBNPP - Synthetic 2 4.227 12.033 75.52
Curve, 2 yrs
POI-05 BBNPP - Synthetic 10 8.329 12.033 148.39
Curve, 10 yrs
POI-05 BBNPP - Synthetic 25 11.882 12.033 212.56
Curve, 25 yrs
: BBNPP - Synthetic
POI-05 Curve, 100 yrs 100 19.790 12.033 352.43
31 BBNPP - Synthetic 2 4221 11.933 75.52
Curve, 2 yrs
) BBNPP - Synthetic
J-1 Curve, 10 yrs 10 8.102 11.933 148.13
) BBNPP - Synthetic
J-1 Curve, 25 yrs 25 11.310 11.933 206.74
31 BBNPP - Synthetic 100 18.173 11.933 328.67
Curve, 100 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-05-UNCONTROLLED.ppc Center [08.11.01.51]
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Subsection: Time of Concentration Calculations

Label: Basin 05 (Basin 6)

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length 50.00 ft
Manning's n 0.025

Slope 0.020 ft/ft

2 Year 24 Hour Depth 3.0in
Average Velocity 0.60 ft/s
Segment Time of

Concentration 0.023 hours
Segment #2: TR-55 Channel Flow

Flow Area 28.0 ft2

Hydraulic Length 790.00 ft

Manning's n 0.025

Slope 0.020 ft/ft

Wetted Perimeter 26.57 ft
Average Velocity 8.73 ft/s

Segment Time of

Concentration 0.025 hours
Segment #3: TR-55 Channel Flow

Flow Area 3.1 ft2

Hydraulic Length 103.00 ft

Manning's n 0.013

Slope 0.005 ft/ft

Wetted Perimeter 6.28 ft

Average Velocity 5.11 ft/s

Segment Time of

Concentration 0.006 hours
Segment #4: TR-55 Channel Flow

Flow Area 12.0 ft2

Hydraulic Length 340.00 ft

Manning's n 0.025

Slope 0.018 ft/ft

Wetted Perimeter 10.94 ft

Average Velocity 8.50 ft/s

Segment Time of

Concentration 0.011 hours
Segment #5: TR-55 Channel Flow

Flow Area 3.1 ft2

Hydraulic Length 156.00 ft

Manning's n 0.013

Bentley Systems, Inc. Haestad Methods Solution

POST DEV_POI-05-UNCONTROLLED.ppc
8/9/2011
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 05 (Basin 6) Storm Event: Typell 24hr (3.0 in)

Segment #5: TR-55 Channel Flow

Slope 0.005 ft/ft
Wetted Perimeter 6.28 ft
Average Velocity 5.11 ft/s
Segment Time of

Concentration 0.008 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-05-UNCONTROLLED.ppc Center [08.11.01.51]
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Subsection: Time of Concentration Calculations
Label: Basin 05 (Basin 6)

==== SCS Channel Flow

Tc =

Where:

R=Qa/Wp

V = (1.49 * (R*¥*(2/3)) * (Sf**-0.5)) / n

(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Sheet Flow

Tc =

Where:

POST DEV_POI-05-UNCONTROLLED.ppc

8/9/2011

(0.007 * ((n * LF)**0.8)) / ((P¥*0.5) * (SF¥*0.4))

Tc= Time of concentration, hours
n= Manning's n

Lf= Flow length, feet

P= 2yr, 24hr Rain depth, inches
Sf= Slope, %
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Subsection: Time of Concentration Calculations

Label: BY BASIN 05

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length 36.00 ft

Manning's n 0.023

Slope 0.330 ft/ft

2 Year 24 Hour Depth 3.0in

Average Velocity 1.85 ft/s

Segment Time of

Concentration 0.005 hours
Segment #2: TR-55 Channel Flow

Flow Area 1.3 ft2

Hydraulic Length 78.56 ft

Manning's n 0.023

Slope 0.030 ft/ft

Wetted Perimeter 5.08 ft

Average Velocity 4.52 ft/s

Segment Time of

Concentration 0.005 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

412.05 ft
False
0.040 ft/ft

3.23 ft/s

0.035 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

32.57 ft
False

0.180 ft/ft
6.85 ft/s

0.001 hours

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

154.42 ft
False
0.120 ft/ft

5.59 ft/s

0.008 hours

POST DEV_POI-05-UNCONTROLLED.ppc
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Subsection: Time of Concentration Calculations

Label: BY BASIN 05

Segment #6: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

0.6 ft2
93.21 ft
0.023
0.110 ft/ft

2.70 ft
7.88 ft/s

0.003 hours

Segment #7: TR-55 Shallow Concentrated Flow

Hydraulic Length 109.40 ft

Is Paved? False

Slope 0.060 ft/ft

Average Velocity 3.95 ft/s

Segment Time of

Concentration 0.008 hours
Time of Concentration (Composite)

Time of Concentration 0.100 hours

(Composite)

POST DEV_POI-05-UNCONTROLLED.ppc
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Subsection: Time of Concentration Calculations
Label: BY BASIN 05

==== SCS Channel Flow

R =Qa/Wp

Te= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %
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Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 05 (Basin 6) Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
CONST. LAYDOWN 85.000 21.430 0.0 0.0 85.000
IMPERVIOUS 98.000 8.020 0.0 0.0 98.000
WOODS - A 30.000 0.440 0.0 0.0 30.000
OPEN SPACE - B 61.000 12.020 0.0 0.0 61.000
MEADOW - A 30.000 1.720 0.0 0.0 30.000
MEADOW - C 71.000 0.680 0.0 0.0 71.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 44.310 (N/A) (N/A) 77.947
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-05-UNCONTROLLED.ppc Center [08.11.01.51]
8/9/2011 27 Siemon Company Drive Suite 200 W Page 8 of 10

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



Subsection: Runoff CN-Area
Label: BY BASIN 05

Runoff Curve Number Data

Return Event: 2 years
Storm Event: Typell 24hr (3.0 in)

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 0.690 0.0 0.0 98.000
WOODS - A 30.000 3.990 0.0 0.0 30.000
MEADOW-A 30.000 6.530 0.0 0.0 30.000
OPEN SPACE -B 61.000 4.740 0.0 0.0 61.000
WOODS - C 70.000 0.110 0.0 0.0 70.000
MEADOW - C 71.000 0.030 0.0 0.0 71.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 16.090 (N/A) (N/A) 42.398
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-05-UNCONTROLLED.ppc Center [08.11.01.51]
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Scenario: BBNPP - Synthetic Curve, 2 yrs

POI-06
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Basin 06 (Basin 18)

BY BASIN 06

Basin 06 (Basin 18)
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
BY BASIN 06 BBNPP - Synthetic 2 14.545 12.467 96.55
Curve, 2 yrs
BY BASIN 06 BBNPP - Synthetic 10 28.771 12.367 200.99
Curve, 10 yrs
BY BASIN 06 BBNPP - Synthetic 25 40.687 12.367 288.76
Curve, 25 yrs
BBNPP - Synthetic
BY BASIN 06 Curve, 100 yrs 100 66.413 12.367 475.32
Basin 06 (Basin 18) | SENPP - Synthetic 2 0.588 12.017 9.18
Curve, 2 yrs
. . BBNPP - Synthetic
Basin 06 (Basin 18) Curve, 10 yrs 10 1.399 11.950 24.04
. . BBNPP - Synthetic
Basin 06 (Basin 18) Curve, 25 yrs 25 2.134 11.950 37.77
Basin 06 (Basin 18) | BBNPP - Synthetic 100 3.810 11.933 68.53
Curve, 100 yrs
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
POI-06 BBNPP - Synthetic 2 15.133 12.467 98.00
Curve, 2 yrs
POI-06 BBNPP - Synthetic 10 30.171 12.367 204.76
Curve, 10 yrs
POI-06 BBNPP - Synthetic 25 42.821 12.367 294.25
Curve, 25 yrs
POI-06 BBNPP - Synthetic 100 70.222 12.367 484.50
Curve, 100 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-06-UNCONTROLLED.ppc Center [08.11.01.54]
6/24/2011 27 Siemon Company Drive Suite 200 W Page 1 of 12
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Subsection: Time of Concentration Calculations

Label: Basin 06 (Basin 18)

Time of Concentration Results

Segment #1: TR-55 Shallow Concentrated Flow

Hydraulic Length 670.00 ft

Is Paved? False

Slope 0.020 ft/ft

Average Velocity 2.28 ft/s

Segment Time of

Concentration 0.082 hours
Segment #2: TR-55 Sheet Flow

Hydraulic Length 57.00 ft

Manning's n 0.025

Slope 0.330 ft/ft

2 Year 24 Hour Depth 3.0in

Average Velocity 1.89 ft/s

Segment Time of

Concentration 0.008 hours
Segment #3: TR-55 Channel Flow

Flow Area 12.0 ft2

Hydraulic Length 280.00 ft

Manning's n 0.025

Slope 0.014 ft/ft

Wetted Perimeter 10.94 ft

Average Velocity 7.58 ft/s

Segment Time of

Concentration 0.010 hours
Segment #4: TR-55 Channel Flow

Flow Area 3.1 ft2

Hydraulic Length 178.00 ft

Manning's n 0.013

Slope 0.017 ft/ft

Wetted Perimeter 6.28 ft

Average Velocity 9.41 ft/s

Segment Time of

Concentration 0.005 hours
Time of Concentration (Composite)

Time of Concentration 0.105 hours

(Composite)
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Subsection: Time of Concentration Calculations
Label: Basin 06 (Basin 18)

==== SCS Channel Flow

R =1Qa/Wp

Tc= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Time of Concentration Calculations

Label: BY BASIN 06

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

50.00 ft
0.025
0.500 ft/ft
3.0in
2.18 ft/s

0.006 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

62.54 ft
False

0.150 ft/ft
6.25 ft/s

0.003 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

82.70 ft
False

0.070 f/ft
4.27 ft/s

0.005 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

365.77 ft
False
0.120 ft/ft

5.59 ft/s

0.018 hours

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

420.74 ft
False
0.020 ft/ft

2.28 ft/s

0.051 hours

Segment #6: TR-55 Shallow Concentrated Flow

Hydraulic Length

POST DEV_POI-06-UNCONTROLLED.ppc
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Subsection: Time of Concentration Calculations

Label: BY BASIN 06

Segment #6: TR-55 Shallow Concentrated Flow

Is Paved?
Slope
Average Velocity

Segment Time of
Concentration

False
0.060 ft/ft
3.95 ft/s

0.002 hours

Segment #7: TR-55 Shallow Concentrated Flow

Hydraulic Length 744.55 ft

Is Paved? False

Slope 0.003 ft/ft

Average Velocity 0.88 ft/s

Segment Time of

Concentration 0.234 hours
Segment #8: TR-55 Channel Flow

Flow Area 0.8 ft2

Hydraulic Length 1,224.77 ft

Manning's n 0.023

Slope 0.003 ft/ft

Wetted Perimeter 3.16 ft

Average Velocity 1.42 ft/s

Segment Time of

Concentration 0.240 hours

Segment #9: TR-55 Shallow Concentrated Flow

Hydraulic Length 599.78 ft

Is Paved? False

Slope 0.030 ft/ft

Average Velocity 2.79 ft/s

Segment Time of

Concentration 0.060 hours
Segment #10: TR-55 Channel Flow

Flow Area 0.4 ft2

Hydraulic Length 437.00 ft

Manning's n 0.023

Slope 0.040 ft/ft

Wetted Perimeter 2.69 ft

Average Velocity 3.64 ft/s

Segment Time of

Concentration 0.033 hours

Segment #11: TR-55 Channel Flow
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Subsection: Time of Concentration Calculations

Label: BY BASIN 06

Segment #11: TR-55 Channel Flow

Flow Area 12.6 ft2

Hydraulic Length 125.00 ft

Manning's n 0.013

Slope 0.043 f/ft
Wetted Perimeter 12.57 ft
Average Velocity 23.82 ft/s

Segment Time of

Concentration 0.001 hours
Segment #12: TR-55 Channel Flow

Flow Area 0.4 ft2

Hydraulic Length 384.00 ft

Manning's n 0.023

Slope 0.040 ft/ft

Wetted Perimeter 2.69 ft

Average Velocity 3.64 ft/s

Segment Time of

Concentration 0.029 hours
Segment #13: TR-55 Channel Flow

Flow Area 0.4 ft2

Hydraulic Length 312.33 ft

Manning's n 0.023

Slope 0.030 ft/ft

Wetted Perimeter 2.69 ft

Average Velocity 3.15 ft/s

Segment Time of

Concentration 0.028 hours
Segment #14: TR-55 Channel Flow

Flow Area 0.4 ft2

Hydraulic Length 109.06 ft

Manning's n 0.023

Slope 0.070 f/ft

Wetted Perimeter 2.00 ft

Average Velocity 5.86 ft/s

Segment Time of

Concentration 0.005 hours
Segment #15: TR-55 Channel Flow

Flow Area 0.5 ft2

Hydraulic Length 383.77 ft

Manning's n 0.023

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Time of Concentration Calculations

Label: BY BASIN 06

Segment #15: TR-55 Channel Flow

Slope 0.010 ft/ft

Wetted Perimeter 2.22 ft
Average Velocity 2.40 ft/s

Segment Time of

Concentration 0.044 hours
Segment #16: TR-55 Channel Flow

Flow Area 0.5 ft2

Hydraulic Length 314.75 ft

Manning's n 0.023

Slope 0.040 ft/ft

Wetted Perimeter 2.22 ft

Average Velocity 4.80 ft/s

Segment Time of

Concentration 0.018 hours
Segment #17: TR-55 Channel Flow

Flow Area 1.3 ft2

Hydraulic Length 138.76 ft

Manning's n 0.023

Slope 0.040 ft/ft

Wetted Perimeter 5.07 ft

Average Velocity 5.23 ft/s

Segment Time of 0.007 hours

Concentration

Segment #18: TR-55 Shallow Concentrated Flow

Hydraulic Length 93.84 ft

Is Paved? False

Slope 0.060 ft/ft

Average Velocity 3.95 ft/s

Segment Time of

Concentration 0.007 hours
Segment #19: TR-55 Channel Flow

Flow Area 0.9 ft2

Hydraulic Length 610.26 ft

Manning's n 0.023

Slope 0.030 ft/ft

Wetted Perimeter 3.88 ft

Average Velocity 4.24 ft/s

Segment Time of 0.040 hours

Concentration
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Subsection: Time of Concentration Calculations

Label: BY BASIN 06

Segment #20: TR-55 Channel Flow

Flow Area
Hydraulic Length
Manning's n
Slope

Wetted Perimeter
Average Velocity

Segment Time of
Concentration

0.6 ft2
103.91 ft
0.023
0.100 ft/ft
2.69 ft
7.53 ft/s

0.004 hours

Segment #21: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

118.48 ft
False
0.030 ft/ft

2.79 ft/s

0.012 hours

Segment #22: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

3.20 ft
False
1.250 ft/ft
18.04 ft/s

0.000 hours

Segment #23: TR-55 Shallow Concentrated Flow

Hydraulic Length 23.65 ft

Is Paved? False

Slope 0.080 ft/ft

Average Velocity 4.56 ft/s

Segment Time of

Concentration 0.001 hours
Time of Concentration (Composite)

Time of Concentration 0.850 hours

(Composite)
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Subsection: Time of Concentration Calculations
Label: BY BASIN 06

==== SCS Channel Flow

R =1Qa/Wp

Tc= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %
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Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 06 (Basin 18) Storm Event: Typell 24hr (2.5 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN

(acres) (%) (%)
CONST. LAYDOWN AS OPEN SPACE 61.000 7.530 0.0 0.0 61.000
IMPERVIOUS 98.000 1.630 0.0 0.0 98.000

Open space (Lawns,parks etc.) - Good

condition; grass cover > 75% - Soil B 61.000 3.560 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 12.720 (N/A) (N/A) 65.741
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-06-UNCONTROLLED.ppc Center [08.11.01.54]
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Subsection: Runoff CN-Area Return Event: 2 years
Label: BY BASIN 06 Storm Event: Typell 24hr (2.5 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 97.585 0.0 0.0 98.000
WOODS-A 30.000 18.744 0.0 0.0 30.000
MEADOW-A 30.000 23.391 0.0 0.0 30.000
WOODS-C 70.000 12.884 0.0 0.0 70.000
MEADOW-C 71.000 10.402 0.0 0.0 71.000
Rail Ballast 85.000 0.760 0.0 0.0 85.000
Open Space B 61.000 2.970 0.0 0.0 61.000
MEADOW-B/D 68.000 0.420 0.0 0.0 68.000
STANDING WATER 98.000 0.570 0.0 0.0 98.000
WOODS B/D 66.000 1.980 0.0 0.0 66.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 169.705 (N/A) (N/A) 76.183
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-06-UNCONTROLLED.ppc Center [08.11.01.54]
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Scenario: BBNPP - Synthetic Curve, 2 yrs

POI-07
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
AREA 07 BBNPP - Synthetic 2 0.000 0.000 0.00
Curve, 2 yrs
AREA 07 BBNPP - Synthetic 10 0.058 23.933 0.08
Curve, 10 yrs
BBNPP - Synthetic
AREA 07 Curve, 25 yrs 25 0.276 12.433 0.46
AREA 07 BBNPP - Synthetic 100 1.123 12.033 13.38
Curve, 100 yrs
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
POI-07 BBNPP - Synthetic 2 0.000 0.000 0.00
Curve, 2 yrs
: BBNPP - Synthetic
POI-07 Curve, 10 yrs 10 0.058 23.933 0.08
: BBNPP - Synthetic
POI-07 Curve, 25 yrs 25 0.276 12.433 0.46
POI-07 BBNPP - Synthetic 100 1.123 12.033 13.38
Curve, 100 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: AREA 07 Storm Event: Typell 24hr (2.5 in)

Time of Concentration Results

Segment #1: User Defined Tc

Time of Concentration 0.100 hours

Time of Concentration (Composite)

Time of Concentration

- .100 hour
(Composite) 0.100 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: AREA 07 Storm Event: Typell 24hr (2.5 in)

==== User Defined

Tc = Value entered by user
Where: Tc= Time of concentration, hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Runoff CN-Area Return Event: 2 years
Label: AREA 07 Storm Event: Typell 24hr (2.5 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 1.100 0.0 0.0 98.000
WOODS-A 30.000 7.800 0.0 0.0 30.000
MEADOW-A 30.000 8.600 0.0 0.0 30.000
Open space (Lawns,parks etc.) - Good 39.000 0.800 0.0 0.0 39.000
condition; grass cover > 75% - Soil A
Standing Water 98.000 0.600 0.0 0.0 98.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 18.900 (N/A) (N/A) 36.497
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-07-UNCONTROLLED.ppc Center [08.11.01.54]
6/24/2011 27 Siemon Company Drive Suite 200 W Page 4 of 5
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Scenario: BBNPP - Synthetic Curve, 2 yrs

POI-08
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
AREA 08 BBNPP - Synthetic 2 4.083 12.017 64.49
Curve, 2 yrs
AREA 08 BBNPP - Synthetic 10 8.831 12.000 146.30
Curve, 10 yrs
AREA 08 BBNPP - Synthetic 25 12.962 11.983 216.82
Curve, 25 yrs
AREA 08 BBNPP - Synthetic 100 22.130 11.983 370.33
Curve, 100 yrs
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
POI-08 BBNPP - Synthetic 2 4.083 12.017 64.49
Curve, 2 yrs
POI-08 BBNPP - Synthetic 10 8.831 12.000 146.30
Curve, 10 yrs
POI-08 BBNPP - Synthetic 25 12.962 11.983 216.82
Curve, 25 yrs
POI-08 BBNPP - Synthetic 100 22.130 11.983 370.33
Curve, 100 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-08-UNCONTROLLED.ppc Center [08.11.01.51]
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Subsection: Time of Concentration Calculations

Label: AREA 08

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

50.00 ft
0.025
0.010 ft/ft
2.9in
0.45 ft/s

0.031 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 641.65 ft

Is Paved? False

Slope 0.120 ft/ft
Average Velocity 5.59 ft/s

Segment Time of

Concentration 0.032 hours
Segment #3: TR-55 Channel Flow

Flow Area 0.7 ft2

Hydraulic Length 1,349.02 ft

Manning's n 0.023

Slope 0.100 ft/ft

Wetted Perimeter 3.06 ft

Average Velocity 7.79 ft/s

Segment Time of

Concentration 0.048 hours
Segment #4: TR-55 Channel Flow

Flow Area 0.8 ft2

Hydraulic Length 408.54 ft

Manning's n 0.023

Slope 0.150 ft/ft

Wetted Perimeter 3.44 ft

Average Velocity 9.59 ft/s

Segment Time of

Concentration 0.012 hours
Segment #5: TR-55 Channel Flow

Flow Area 0.8 ft2

Hydraulic Length 85.99 ft

Manning's n 0.023

Slope 0.200 ft/ft

Wetted Perimeter 3.44 ft

Bentley Systems, Inc. Haestad Methods Solution

POST DEV_POI-08-UNCONTROLLED.ppc
8/8/2011
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: AREA 08 Storm Event: Typell 24hr (3.0 in)

Segment #5: TR-55 Channel Flow

Average Velocity 11.07 ft/s
Segment Time of
Concentration 0.002 hours

Segment #6: TR-55 Channel Flow

Flow Area 0.4 ft2
Hydraulic Length 151.72 ft
Manning's n 0.023

Slope 0.026 ft/ft
Wetted Perimeter 2.01 ft
Average Velocity 3.78 ft/s
coome

Segment #7: TR-55 Channel Flow

Flow Area 0.4 ft2
Hydraulic Length 133.03 ft
Manning's n 0.023

Slope 0.080 ft/ft
Wetted Perimeter 6.82 ft
Average Velocity 2.65 ft/s
St e

Time of Concentration (Composite)

Time of Concentration

- .150 hour
(Composite) 0.150 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-08-UNCONTROLLED.ppc Center [08.11.01.51]
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Subsection: Time of Concentration Calculations
Label: AREA 08

==== SCS Channel Flow

R =Qa/Wp

Te= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
POST DEV_POI-08-UNCONTROLLED.ppc Center
8/8/2011 27 Siemon Company Drive Suite 200 W
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Subsection: Runoff CN-Area Return Event: 2 years
Label: AREA 08 Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 1.610 0.0 0.0 98.000
WOODS-A 30.000 0.330 0.0 0.0 30.000
WOODS-C 70.000 35.270 0.0 0.0 70.000
MEADOW-C 71.000 26.030 0.0 0.0 71.000
OPEN SPACE -B 61.000 1.440 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 64.680 (N/A) (N/A) 70.695
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-08-UNCONTROLLED.ppc Center [08.11.01.51]
8/8/2011 27 Siemon Company Drive Suite 200 W Page 5 of 6
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Scenario: BBNPP - Synthetic Curve, 2 yrs

Basin 09 (Basin 15.3)

POI-09
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Basin 09 (Basin 15.3)

BY BASIN 09

Basin 09 (Basin 15.3)

BY BASIN 09

Table of Contents
Master Network Summary

Typell 24hr (3.0 in)

Time of Concentration
Calculations

Typell 24hr (3.0 in)

Time of Concentration
Calculations

Typell 24hr (3.0 in)
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Typell 24hr (3.0 in)

Runoff CN-Area



Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
BY BASIN 09 BBNPP - Synthetic 2 2.924 12.017 44.57
Curve, 2 yrs
BY BASIN 09 BBNPP - Synthetic 10 6.532 12.000 106.72
Curve, 10 yrs
BY BASIN 09 BBNPP - Synthetic 25 9.714 11.983 160.72
Curve, 25 yrs
BBNPP - Synthetic
BY BASIN 09 Curve, 100 yrs 100 16.845 11.983 280.66
Basin 09 (Basin 15.3) | CENFP - Synthetic 2 1.268 11.933 22.96
Curve, 2 yrs
. . BBNPP - Synthetic
Basin 09 (Basin 15.3) Curve, 10 yrs 10 2.156 11.933 38.52
. . BBNPP - Synthetic
Basin 09 (Basin 15.3) Curve, 25 yrs 25 2.854 11.933 50.39
Basin 09 (Basin 15.3) | BBNPP - Synthetic 100 4.297 11.933 74.25
Curve, 100 yrs
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
POI-09 BBNPP - Synthetic 2 4.192 12.033 67.25
Curve, 2 yrs
: BBNPP - Synthetic
POI-09 Curve, 10 yrs 10 8.688 12.017 143.90
: BBNPP - Synthetic
POI-09 Curve, 25 yrs 25 12.568 12.017 208.34
: BBNPP - Synthetic
POI-09 Curve, 100 yrs 100 21.142 12.000 348.71
14 BBNPP - Synthetic 2 1.268 11.933 22.96
Curve, 2 yrs
) BBNPP - Synthetic
J-4 Curve, 10 yrs 10 2.156 11.933 38.52
) BBNPP - Synthetic
J-4 Curve, 25 yrs 25 2.854 11.933 50.39
34 BBNPP - Synthetic 100 4.297 11.933 74.25
Curve, 100 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-09-UNCONTROLLED.ppc Center [08.11.01.51]
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Subsection: Time of Concentration Calculations

Label: Basin 09 (Basin 15.3)

Time of Concentration Results

Segment #1: TR-55 Shallow Concentrated Flow

Hydraulic Length 850.00 ft

Is Paved? False

Slope 0.020 ft/ft

Average Velocity 2.28 ft/s

Segment Time of

Concentration 0.103 hours
Time of Concentration (Composite)

Time of Concentration 0.103 hours

(Composite)
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: Basin 09 (Basin 15.3) Storm Event: Typell 24hr (3.0 in)

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf / V) / 3600
V= Velocity, ft/sec
Sf= Slope, ft/ft

Where: ) .
Tc= Time of concentration, hours
Lf= Flow length, feet
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-09-UNCONTROLLED.ppc Center [08.11.01.51]
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Subsection: Time of Concentration Calculations

Label: BY BASIN 09

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

20.00 ft
0.025
0.330 ft/ft
3.0in
1.54 ft/s

0.004 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

97.00 ft
False

0.060 ft/ft
3.95 ft/s

0.007 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

85.78 ft
False

0.120 fi/ft
5.59 ft/s

0.004 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

170.19 ft
False
0.180 ft/ft

6.85 ft/s

0.007 hours

Segment #5: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

173.46 ft
False
0.120 ft/ft

5.59 ft/s

0.009 hours

Segment #6: TR-55 Shallow Concentrated Flow

Hydraulic Length

POST DEV_POI-09-UNCONTROLLED.ppc
8/10/2011

745.71 ft
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Subsection: Time of Concentration Calculations Return Event: 2 years
Label: BY BASIN 09 Storm Event: Typell 24hr (3.0 in)

Segment #6: TR-55 Shallow Concentrated Flow

Is Paved? False
Slope 0.360 ft/ft
Average Velocity 9.68 ft/s
Segment Time of

Concentration 0.021 hours

Segment #7: TR-55 Channel Flow

Flow Area 0.9 ft2
Hydraulic Length 1,246.00 ft
Manning's n 0.023

Slope 0.010 f/ft
Wetted Perimeter 2.46 ft
Average Velocity 3.31 ft/s
St e !

Time of Concentration (Composite)

Time of Concentration

- .156 hour
(Composite) 0.156 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-09-UNCONTROLLED.ppc Center [08.11.01.51]
8/10/2011 27 Siemon Company Drive Suite 200 W Page 5 of 9

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



Subsection: Time of Concentration Calculations
Label: BY BASIN 09

==== SCS Channel Flow

R =Qa/Wp

Te= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
POST DEV_POI-09-UNCONTROLLED.ppc Center
8/10/2011 27 Siemon Company Drive Suite 200 W
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Subsection: Runoff CN-Area Return Event: 2 years
Label: Basin 09 (Basin 15.3) Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)

CONST. LAYDOWN 85.000 7.380 0.0 0.0 85.000

Impervious 98.000 1.280 0.0 0.0 98.000

COMPOSITE AREA & WEIGHTED CN ---> (N/A) 8.660 (N/A) (N/A) 86.921
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-09-UNCONTROLLED.ppc Center [08.11.01.51]
8/10/2011 27 Siemon Company Drive Suite 200 W Page 7 of 9
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Subsection: Runoff CN-Area Return Event: 2 years
Label: BY BASIN 09 Storm Event: Typell 24hr (3.0 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 0.720 0.0 0.0 98.000
WOODS - C 70.000 34.510 0.0 0.0 70.000
MEADOW - C 71.000 9.580 0.0 0.0 71.000
CONSTR. LAYDOWN 85.000 0.050 0.0 0.0 85.000
OPEN SPACE - B 61.000 6.710 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 51.570 (N/A) (N/A) 69.420
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-09-UNCONTROLLED.ppc Center [08.11.01.51]
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Scenario: BBNPP - Synthetic Curve, 2 yrs
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
AREA 10 BBNPP - Synthetic 2 16.665 12.300 126.82
Curve, 2 yrs
AREA 10 BBNPP - Synthetic 10 35.840 12.300 301.14
Curve, 10 yrs
AREA 10 BBNPP - Synthetic 25 52.486 12.300 450.72
Curve, 25 yrs
AREA 10 BBNPP - Synthetic 100 89.366 12.233 783.79
Curve, 100 yrs
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
POL-10 BBNPP - Synthetic 2 16.665 12.300 126.82
Curve, 2 yrs
POL-10 BBNPP - Synthetic 10 35.840 12.300 301.14
Curve, 10 yrs
POL-10 BBNPP - Synthetic 25 52.486 12.300 450.72
Curve, 25 yrs
POI-10 BBNPP - Synthetic 100 89.366 12.233 783.79
Curve, 100 yrs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-10-UNCONTROLLED.ppc Center [08.11.01.54]
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Subsection: Time of Concentration Calculations

Label: AREA 10

Time of Concentration Results

Segment #1: TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

50.00 ft
0.100
0.020 ft/ft
3.0in
0.20 ft/s

0.070 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

1,270.00 ft
False
0.016 ft/ft

2.04 ft/s

0.173 hours

Segment #3: TR-55 Shallow Concentrated Flow

Hydraulic Length
Is Paved?

Slope

Average Velocity

Segment Time of
Concentration

2,032.00 ft
False
0.060 ft/ft

3.95 ft/s

0.143 hours

Segment #4: TR-55 Shallow Concentrated Flow

Hydraulic Length 3,703.00 ft

Is Paved? False

Slope 0.090 ft/ft

Average Velocity 4.84 ft/s

Segment Time of

Concentration 0.213 hours
Segment #5: TR-55 Channel Flow

Flow Area 0.8 ft2

Hydraulic Length 386.00 ft

Manning's n 0.023

Slope 0.100 ft/ft

Wetted Perimeter 3.40 ft

Average Velocity 7.89 ft/s

Segment Time of 0.014 hours

Concentration
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6/24/2011

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

Return Event: 2 years
Storm Event: Typell 24hr (2.5 in)

Bentley PondPack V8i
[08.11.01.54]
Page 2 of 6



Subsection: Time of Concentration Calculations Return Event: 2 years
Label: AREA 10 Storm Event: Typell 24hr (2.5 in)

Segment #6: TR-55 Channel Flow

Flow Area 1.1 ft2
Hydraulic Length 117.73 ft
Manning's n 0.023

Slope 0.050 ft/ft
Wetted Perimeter 4.61 ft
Average Velocity 5.66 ft/s
Segment Time of

Co?mentration 0.006 hours

Segment #7: TR-55 Channel Flow

Flow Area 0.5 ft2
Hydraulic Length 128.77 ft
Manning's n 0.023

Slope 0.060 ft/ft
Wetted Perimeter 2.11 ft
Average Velocity 5.83 ft/s
Segment Time of

Co?mentration 0.006 hours

Time of Concentration (Composite)

Time of Concentration

- .624 hour
(Composite) 0.6 ours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Time of Concentration Calculations
Label: AREA 10

==== SCS Channel Flow

R =1Qa/Wp

Tc= V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
(Lf/ V) / 3600

R= Hydraulic radius

Ag= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:
V = 16.1345 * (Sf**0.5)

Tc = Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Where:

==== SCS TR-55 Sheet Flow

Tc = (0.007 * ((n * Lf)**0.8)) / ((P**0.5) * (Sf**0.4))
Tc= Time of concentration, hours
n= Manning's n
Where: Lf= Flow length, feet
P= 2yr, 24hr Rain depth, inches
Sf= Slope, %

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Runoff CN-Area Return Event: 2 years
Label: AREA 10 Storm Event: Typell 24hr (2.5 in)

Runoff Curve Number Data

Soil/Surface Description CN Area C uc Adjusted CN
(acres) (%) (%)
IMPERVIOUS 98.000 7.630 0.0 0.0 98.000
WOODS-C 70.000 168.580 0.0 0.0 70.000
MEADOW-C 71.000 79.150 0.0 0.0 71.000
WOODS-C\D 75.000 2.530 0.0 0.0 75.000
OPEN SPACE -B 61.000 1.180 0.0 0.0 61.000
COMPOSITE AREA & WEIGHTED CN ---> (N/A) 259.070 (N/A) (N/A) 71.138
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
POST DEV_POI-10-UNCONTROLLED.ppc Center [08.11.01.54]
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