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Chapter 3— Basic Data Requirements

Table 3-1 Manning's 'n’ Values

Type of Channel and Description

A. Natural Streams

Main Channels
a. Clean, straight, full, no rifts or deep pools
b. Same as above, but more stones and weeds
c. Clean, winding, some pools and shoals
d. Same as above, but some weeds and stones
€. Same as above, lower stages, more ineffective slopes and
sections
f. Same as "d" but more stones
g. Sluggish reaches, weedy. deep pools
h. Very weedy reaches, deep pools, or floodways with heavy stands
of timber and brush

2. Flood Plains
a.

Pasture no brush

1. Short grass

2. High grass

Cultivated areas

1. No crop

2. Mature row crops

3. Mature field crops

Brush

1. Scattered brush, heavy weeds

2. Light brush and trees, in winter

3. Light brush and trees, in summer

4, Medium to dernise brush, in winter

5. Medium to dense brush, in summer

Trees

1. Cleared land with tree stumps, no sprouts

2. Same as above, but heavy sprouts

3. Heavy stand of timber, few down trees, little
undergrowth, flow below branches

4. Same as above, but with flow into branches

5. Dense willows, summer, straight

3. Mountain Streams, no vegetation in channel, banks usually steep,
with trees and brush on banks submerged

a.

Bottom: gravels, cobbles, and few boulders

b. Bottom: cobbles with large boulders
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Minimum

0.025
0.030
0.033
0.035
0.040

0.045
0.050
0.070

0.025
0.030

0.020
0.025
0.030

0.035
0.035
0.040
0.045
0.070

0.030
0.050
0.080
0.100

0.110

0.030
0.040

Normal

0.030
0.035
0.040
0.045
0.048

0.050
0.070
0.100

0.030
0.035

0.030
0.035
0.040

0.050
0.050
0.060
0.070
0.100

0.040
0.060
0.100
0.120

0.150

0.040
0.050

Maximum

0.033
0.040
0.045
0.050
0.055

0.060
0.080
0.150

0.035
0.050

0.040
0.045
0.050

0.070
0.060
0.080
0.110
0.160

0.050
0.080
0.120
0.160

0.200

0.050
0.070



Chapter 3— Basic Data Requirements

Table 3-1 (Continued) Manning's 'n’ Values

Tvpe of Channel and Description Minimum Normal Maximum

B. Lined or Built-Up Channels

Concrete
a. Trowel finish 0.011 0.013 0.015
b. Float Finish 0.013 0.015 0.016
c. Finished, with gravel bottom 0.015 0.017 0.020
d. Unfinished 0.014 0.017 0.020
e. Gunite, good section 0.016 0.019 0.023
f. Gunite, wavy section 0.018 0.022 0.025
g. On good excavated rock 0.017 0.020
h. On irregular excavated rock 0.022 0.027
2. Concrete bottom float finished with sides of:
a. Dressed stone in mortar 0.015 0.017 0.020
b. Random stone in mortar 0.017 0.020 0.024
c. Cement rubble masonry, plastered 0.016 0.020 0.024
d. Cement rubble masonry 0.020 0.025 0.030
e. Dry rubble on riprap 0.020 0.030 0.035
3. Gravel bottom with sides of:
a. Formed concrete 0.017 0.020 0.025
b. Random stone in mortar 0.020 0.023 0.026
c. Dry rubble or riprap 0.023 0.033 0.036
4. Brick
a. Glazed 0.011 0.013 0.015
b. In cement mortar 0.012 0.015 0.018
5. Metal
a. Smooth steel surfaces 0.011 0.012 0.014
b. Corrugated metal 0.021 0.025 0.030
6. Asphalt
a. Smooth 0.013 0.013
b. Rough 0.016 0.016
7. Vegetal lining 0.030 0.500

3-15



Chapter 3— Basic Data Requirements

Table 3-1 (Continued) Manning's ‘n’ Values

C. Excavated or Dredged Channels

Earth, straight and uniform
a. Clean, recently completed
b. Clean, after weathering
c¢. Gravel, uniform section, clean
d. With short grass, few weeds

2. Earth, winding and sluggish

No vegetation

Grass, some weeds

Dense weeds or aquatic plants in deep channels
Earth bottom and rubble side

Stony bottom and weedy banks

Cobble bottom and clean sides

mo oo op

3. Dragline-excavated or dredged
a. No vegetation
b. Light brush on banks

4. Rock cuts
a. Smooth and uniform
b. Jagged and irregular

5. Channels not maintained, weeds and brush
a. Clean bottom, brush on sides
b. Same as above, highest stage of flow
c. Dense weeds, high as flow depth
d. Dense brush. high stage

Minimum

0.016
0.018
0.022
0.022

0.023
0.025
0.030
0.028
0.025
0.030

0.025
0.035

0.025
0.035

0.040
0.045
0.050
0.080

Normal

0.018
0.022
0.025
0.027

0.025
0.030
0.035
0.030
0.035
0.040

0.028
0.050

0.035
0.040

0.050
0.070
0.080
0.100

Maximum

0.020
0.025
0.030
0.033

0.030
0.033
0.040
0.035
0.040
0.050

0.033
0.060

0.040
0.050

0.080
0.110
0.120
0.140

Other sources that include pictures of selected streams as a guide to n
value determination are available (Fasken, 1963; Barnes, 1967; and
Hicks and Mason, 1991). In general, these references provide color
photos with tables of calibrated n values for a range of flows.

Although there are many factors that affect the selection of the n value
for the channel, some of the most important factors are the type and
size of materials that compose the bed and banks of a channel, and
the shape of the channel. Cowan (1956) developed a procedure for

estimating the effects of these factors to determine the value of

Manning’s n of a channel. In Cowan's procedure, the value of n is

computed by the following equation:
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APPENDIX G: MOODIE STATION STORMWATER
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STORMWATER MANAGEMENT SUMMARY , ~

< 4
Client: Ottawa LRT 4
Project: Moodie Station Print Date: 11:03 AM
Prepared by: V Tricome Project #: 4018023

Date: 21 Sep 17
Checked by:

\\stvgroup.stvinc.com\v3\DGPA\Vol3\Projects\4018023\4018023_0001\60_Discipline Info\Moodie PE - Design\PondPack\[PondPack Summary.xls]Moodie Station

Study Point: Stillwater Creek @ ST314
Watershed: Moodie Station
Controlling Basin: West and East
A Pre Construction Area CNgimple Q, Qs Q1o Qs Qso Q100
sqm cms cms cms cms cms cms
West 12322.62 80.00
East 10407 96 85.00 0.16 0.27 0.36 0.47 0.55 0.63
g Post Construction Area CNgimple Q, Qs Qqo Qs Qso Q100
without Basin sqm cms cms cms cms cms cms
West 12322.62 80.00 0.17 0.25 0.29 0.36 0.40 0.45
East 10407.96 85.00 0.16 0.22 0.26 0.31 0.35 0.39
c  Post Construction Area CNgimple Q, Qs Q1o Qs Qso Q100
into Basin sqm cms cms cms cms cms cms
West 12322.62 80.00 0.17 0.25 0.29 0.36 0.40 0.45
East 10407.96 85.00 0.16 0.22 0.26 0.31 0.35 0.39
p Discharge from Basin Q, Qs Q1o Qs Qso Q100
cms cms cms cms cms cms
West 0.08 0.13 0.16 0.20 0.23 0.26
East 0.09 0.13 0.16 0.19 0.22 0.24
E Post Construction Q, Qs Qqo Qz5 Qso Q100
Total to Study Point cms cms cms cms cms cms
0.16 0.25 0.31 0.39 0.44 0.50
100% Pre 93% Pre 86% Pre 83% Pre 80% Pre 79% Pre
Pre vs. Post Q, Qs Qqo Qz5 Qso Q100
Differential cms cms cms cms cms cms
* 0.00 -0.02 -0.05 -0.08 -0.11 -0.13
Notes:

* Negative number indicates a reduction in flow after construction



Project Summary

) Ottawa LRT -
Title Moodie
Engineer Vincent J Tricome
Company STV Incorporated
Date 9/21/2017
Notes Study Point: Stillwater Creek at ST314
Watershed: Stillwater Creek
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 1 of 72

Watertown, CT 06795 USA +1-203-755-1666
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (m3/s)
(years) (m3)
BRT Existing West 2 2.000 181.313 11.950 0.071
BRT Existing West 5 5.000 321.566 11.950 0.132
BRT Existing West 10 10.000 422.884 11.950 0.175
BRT Existing West 25 25.000 559.456 11.950 0.232
BRT Existing West 50 50.000 664.511 11.950 0.275
BRT Existing West 100 100.000 772.484 11.950 0.319
BRT Existing East 2 2.000 215.520 11.950 0.089
BRT Existing East 5 5.000 353.451 11.950 0.146
BRT Existing East 10 10.000 449.728 11.950 0.186
BRT Existing East 25 25.000 576.758 11.950 0.237
BRT Existing East 50 50.000 673.006 11.950 0.275
BRT Existing East 100 100.000 770.926 11.950 0.314
Moodie Station West 2 2.000 419.316 11.950 0.170
Moodie Station West 5 5.000 615.127 11.950 0.245
Moodie Station West 10 10.000 745.611 11.950 0.293
Moodie Station West 25 25.000 913.218 11.950 0.355
Moodie Station West 50 50.000 1,037.784 11.950 0.400
Moodie Station West 100 100.000 1,162.916 11.950 0.445
Moodie Station East 2 2.000 398.928 11.950 0.158
Moodie Station East 5 5.000 569.452 11.950 0.220
Moodie Station East 10 10.000 682.096 11.950 0.261
Moodie Station East 25 25.000 826.059 11.950 0.312
Moodie Station East 50 50.000 932.700 11.950 0.350
Moodie Station East 100 100.000 1,039.596 11.950 0.387

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (m3/s)
(years) (m3)

Stillwater Creek 2 2.000 396.832 11.950 0.160

Existing

Stillwater Creek 5 5.000 675.017 11.950 0.278

Existing

Stillwater Creek 10 10.000 872.612 11.950 0.361

Existing

Stillwater Creek 25 25.000 1,136.213 11.950 0.469

Existing

Stillwater Creek 50 50.000 1,337.518 11.950 0.550

Existing

Stillwater Creek 100 100.000 1,543.410 11.950 0.633

Existing

Stillwater Creek 2 2.000 818.244 12.050 0.167

Proposed

Stillwater Creek 5 5.000 1,184.579 12.050 0.257

Proposed

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 2 of 72

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



Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (m3/s)
(years) (m3)
Stillwater Creek
Proposed 10 10.000 1,427.707 12.050 0.314
Stillwater Creek
Proposed 25 25.000 1,739.277 12.050 0.385
Stillwater Creek
roposed 50 50.000 1,970.484 12.050 0.441
Stillwater Creek 100 100.000 2,202.513 12.050 0.497
Proposed
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (m3/s) Water Pond Storage
(years) (m3) Surface (m3)
Elevation
(m)
\(’}ﬁ?t Basin 1 » 2.000 419.316 11.950 0.170 (N/A) (N/A)
West Basin
(oUn) 2 2.000 419.316 12.100 0.079 66.511 135.100
\(’}ﬁ?t Basin |5 5.000 615.127 11.950 0.245 (N/A) (N/A)
West Basin | 5 5.000 615.127 12.050 0.126 66.593 185.475
(ouT)
\(’}ﬁ?t Basin | 49 10.000 745.611 11.950 0.293 (N/A) (N/A)
‘(’(‘gelj%Bas'“ 10 10.000 745.611 12.050 0.157 66.637 218.068
‘(’}’ﬁi’t Basin | 55 25.000 913.218 11.950 0.355 (N/A) (N/A)
‘(’(‘gej%Bas'“ 25 25.000 913.218 12.050 0.195 66.692 258.618
‘(’}’ﬁi’t Basin | 55 50.000 | 1,037.784 11.950 0.400 (N/A) (N/A)
‘(’(‘gej%Bas'“ 50 50.000 | 1,037.784 12.050 0.226 66.731 287.727
‘(’}’ﬁi’t Basin | 100 100.000 |  1,162.916 11.950 0.445 (N/A) (N/A)
‘(’(‘gej%Bas'“ 100 100.000 |  1,162.916 12.050 0.258 66.769 315.563
(Ef,\f)t Basin |, 2.000 398.928 11.950 0.158 (N/A) (N/A)
East Basin
(oun) 2 2.000 398.928 12.050 0.089 65.082 111.767
(Ef,\ls)t Basin | g 5.000 569.452 11.950 0.220 (N/A) (N/A)
East Basin
oun) 5 5.000 569.452 12.050 0.130 65.160 149.909
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 3 of 72

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



Subsection: Master Network Summary

Pond Summary

Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (m3/s) Water Pond Storage
(years) (m3) Surface (m3)
Elevation
(m)
(Ef,\f)t Basin 149 10.000 682.096 11.950 0.261 (N/A) (N/A)
(ngJtTE)‘as'” 10 10.000 682.096 12.050 0.157 65.209 174.177
(Ef,\f)t Basin | 55 25.000 826.059 11.950 0.312 (N/A) (N/A)
(ngJtTE)‘as'” 25 25.000 826.059 12.050 0.191 65.270 204.363
(Ef,\f)t Basin | 5o 50.000 932.700 11.950 0.350 (N/A) (N/A)
(ngJtTE)‘as'” 50 50.000 932.700 12.050 0.215 65.315 226.195
(Ef,\f)t Basin 1409 100.000 |  1,039.596 11.950 0.387 (N/A) (N/A)
(ngJtTE)‘aSi“ 100 100.000 |  1,039.596 12.050 0.240 65.359 247.829
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 4 of 72

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



Subsection: Unit Hydrograph Summary
Label: BRT Existing East

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

2 YR
2.000 years
72.000 hours
51.501 mm

0.100 hours
10,407.957 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.089 m3/s
0.050 hours

11.950 hours

Output) 0.089 m3/s
Drainage Area
SCS CN (Composite) 85.000

Area (User Defined)
Maximum Retention

10,407.957 m2

(Pervious) 44.824 mm

Maximum Retention

(Pervious, 20 percent) 8.965 mm
Cumulative Runoff

Cumulative Runoff Depth 20.711 mm

(Pervious) ’

Runoff Volume (Pervious) 215.559 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 215.520 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.825 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution
Center

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

Return Event: 2.000 years
Storm Event: 2 YR

Bentley PondPack V8i
[08.11.01.56]
Page 5 of 72



Subsection: Unit Hydrograph Summary
Label: BRT Existing East

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

5YR
5.000 years
72.000 hours
68.501 mm

0.100 hours
10,407.957 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.148 m3/s
0.050 hours

11.950 hours

Output) 0.146 m3/s
Drainage Area
SCS CN (Composite) 85.000

Area (User Defined)
Maximum Retention

10,407.957 m2

(Pervious) 44.824 mm

(Penvons, 20 percent) 8.965 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 33.965 mm

Runoff Volume (Pervious) 353.502 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 353.451 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.825 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution
Center

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

Return Event: 5.000 years
Storm Event: 5 YR

Bentley PondPack V8i
[08.11.01.56]
Page 7 of 72



Subsection: Unit Hydrograph Summary
Label: BRT Existing East

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

10 YR
10.000 years
72.000 hours
79.601 mm

0.100 hours
10,407.957 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.189 m3/s
0.050 hours

11.950 hours

Output) 0.186 m3/s
Drainage Area
SCS CN (Composite) 85.000

Area (User Defined)
Maximum Retention

10,407.957 m2

(Pervious) 44.824 mm

Maximum Retention

(Pervious, 20 percent) 8.965 mm
Cumulative Runoff

CumL!Iative Runoff Depth 43.214 mm

(Pervious)

Runoff Volume (Pervious) 449.768 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 449.728 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.825 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 10.000 years

Storm Event: 10 YR

Bentley PondPack V8i
[08.11.01.56]
Page 9 of 72



Subsection: Unit Hydrograph Summary
Label: BRT Existing East

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

25 YR
25.000 years
72.000 hours
93.701 mm

0.100 hours
10,407.957 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.242 m3/s
0.050 hours

11.950 hours

Output) 0.237 m3/s
Drainage Area
SCS CN (Composite) 85.000

Area (User Defined)
Maximum Retention

10,407.957 m2

(Pervious) 44.824 mm

(Penvons, 20 percent) 8.965 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 55.420 mm

Runoff Volume (Pervious) 576.811 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 576.758 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.825 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution
Center

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

Return Event: 25.000 years

Storm Event: 25 YR

Bentley PondPack V8i
[08.11.01.56]
Page 11 of 72



Subsection: Unit Hydrograph Summary
Label: BRT Existing East

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

50 YR
50.000 years
72.000 hours

104.101 mm

0.100 hours
10,407.957 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.281 m3/s
0.050 hours

11.950 hours

Output) 0.275 m3/s
Drainage Area
SCS CN (Composite) 85.000

Area (User Defined)
Maximum Retention

10,407.957 m2

(Pervious) 44.824 mm

(Penvons, 20 percent) 8.965 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 64.668 mm

Runoff Volume (Pervious) 673.061 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 673.006 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.825 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution
Center

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

Return Event: 50.000 years

Storm Event: 50 YR

Bentley PondPack V8i
[08.11.01.56]
Page 13 of 72



Subsection: Unit Hydrograph Summary
Label: BRT Existing East

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100 YR
100.000 years

72.000 hours
114.501 mm

0.100 hours
10,407.957 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.321 m3/s
0.050 hours

11.950 hours

Output) 0.314 m3/s
Drainage Area
SCS CN (Composite) 85.000

Area (User Defined)
Maximum Retention

10,407.957 m2

(Pervious) 44.824 mm

(Penvons, 20 percent) 8.965 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 74.075 mm

Runoff Volume (Pervious) 770.971 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 770.926 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.825 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 100.000 years

Storm Event: 100 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: BRT Existing West

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

2 YR
2.000 years
72.000 hours
51.501 mm

0.100 hours
12,322.619 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.947 hours
0.072 m3/s
0.050 hours

11.950 hours

Output) 0.071 m3/s
Drainage Area
SCS CN (Composite) 80.000

Area (User Defined)
Maximum Retention

12,322.619 m?

(Pervious) 63.500 mm

Maximum Retention

(Pervious, 20 percent) 12.700 mm
Cumulative Runoff

CumL!Iative Runoff Depth 14.716 mm

(Pervious)

Runoff Volume (Pervious) 181.343 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 181.313 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.977 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 2.000 years
Storm Event: 2 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: BRT Existing West

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

5YR
5.000 years
72.000 hours
68.501 mm

0.100 hours
12,322.619 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.947 hours
0.132 m3/s
0.050 hours

11.950 hours

Output) 0.132 m3/s
Drainage Area
SCS CN (Composite) 80.000

Area (User Defined)
Maximum Retention

12,322.619 m?

(Pervious) 63.500 mm

(Penvons, 20 percent) 12.700 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 26.100 mm

Runoff Volume (Pervious) 321.617 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 321.566 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.977 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution
Center

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

Return Event: 5.000 years
Storm Event: 5 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: BRT Existing West

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

10 YR
10.000 years
72.000 hours
79.601 mm

0.100 hours
12,322.619 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.176 m3/s
0.050 hours

11.950 hours

Output) 0.175 m3/s
Drainage Area
SCS CN (Composite) 80.000

Area (User Defined)
Maximum Retention

12,322.619 m?

(Pervious) 63.500 mm

(Penvons, 20 percent) 12.700 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 34.323 mm

Runoff Volume (Pervious) 422.946 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 422.884 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.977 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 10.000 years

Storm Event: 10 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: BRT Existing West

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

25 YR
25.000 years
72.000 hours
93.701 mm

0.100 hours
12,322.619 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.235 m3/s
0.050 hours

11.950 hours

Output) 0.232 m3/s
Drainage Area
SCS CN (Composite) 80.000

Area (User Defined)
Maximum Retention

12,322.619 m?

(Pervious) 63.500 mm

(Penvons, 20 percent) 12.700 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 45.406 mm

Runoff Volume (Pervious) 559.516 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 559.456 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.977 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution
Center

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

Return Event: 25.000 years

Storm Event: 25 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: BRT Existing West

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

50 YR
50.000 years
72.000 hours

104.101 mm

0.100 hours
12,322.619 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.279 m3/s
0.050 hours

11.950 hours

Output) 0.275 m3/s
Drainage Area
SCS CN (Composite) 80.000

Area (User Defined)
Maximum Retention

12,322.619 m?

(Pervious) 63.500 mm

(Penvons, 20 percent) 12.700 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 53.932 mm

Runoff Volume (Pervious) 664.586 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 664.511 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.977 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution
Center

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

Return Event: 50.000 years

Storm Event: 50 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: BRT Existing West

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100 YR
100.000 years

72.000 hours
114.501 mm

0.100 hours
12,322.619 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.324 m3/s
0.050 hours

11.950 hours

Output) 0.319 m3/s
Drainage Area
SCS CN (Composite) 80.000

Area (User Defined)
Maximum Retention

12,322.619 m?

(Pervious) 63.500 mm

i eterten 12700
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 62.694 mm

Runoff Volume (Pervious) 772.560 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 772.484 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.977 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 100.000 years

Storm Event: 100 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Station East

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

2 YR
2.000 years
72.000 hours
51.501 mm

0.100 hours
10,407.957 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.162 m3/s
0.050 hours

11.950 hours

Output) 0.158 m3/s
Drainage Area
SCS CN (Composite) 95.000

Area (User Defined)
Maximum Retention

10,407.957 m2

(Pervious) 13.368 mm

(Penvons, 20 percent) 2674 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 38.332 mm

Runoff Volume (Pervious) 398.956 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 398.928 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.825 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution
Center

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

Return Event: 2.000 years
Storm Event: 2 YR

Bentley PondPack V8i
[08.11.01.56]
Page 29 of 72



Subsection: Unit Hydrograph Summary
Label: Moodie Station East

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

5YR
5.000 years
72.000 hours
68.501 mm

0.100 hours
10,407.957 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.227 m3/s
0.050 hours

11.950 hours

Output) 0.220 m3/s
Drainage Area
SCS CN (Composite) 95.000

Area (User Defined)
Maximum Retention

10,407.957 m2

(Pervious) 13.368 mm

(Penvons, 20 percent) 2674 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 54.715 mm

Runoff Volume (Pervious) 569.473 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 569.452 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.825 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 5.000 years
Storm Event: 5 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Station East

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

10 YR
10.000 years
72.000 hours
79.601 mm

0.100 hours
10,407.957 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.269 m3/s
0.050 hours

11.950 hours

Output) 0.261 m3/s
Drainage Area
SCS CN (Composite) 95.000

Area (User Defined)
Maximum Retention

10,407.957 m2

(Pervious) 13.368 mm

(Penvons, 20 percent) 2674 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 65.538 mm

Runoff Volume (Pervious) 682.116 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 682.096 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.825 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 10.000 years

Storm Event: 10 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Station East

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

25 YR
25.000 years
72.000 hours
93.701 mm

0.100 hours
10,407.957 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.920 hours
0.322 m3/s
0.050 hours

11.950 hours

Output) 0.312 m3/s
Drainage Area
SCS CN (Composite) 95.000

Area (User Defined)
Maximum Retention

10,407.957 m2

(Pervious) 13.368 mm

(Penvons, 20 percent) 2674 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 79.371 mm

Runoff Volume (Pervious) 826.087 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 826.059 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.825 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution
Center

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

Return Event: 25.000 years

Storm Event: 25 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Station East

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

50 YR
50.000 years
72.000 hours

104.101 mm

0.100 hours
10,407.957 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.920 hours
0.361 m3/s
0.050 hours

11.950 hours

Output) 0.350 m3/s
Drainage Area
SCS CN (Composite) 95.000

Area (User Defined)
Maximum Retention

10,407.957 m2

(Pervious) 13.368 mm

(Penvons, 20 percent) 2674 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 89.616 mm

Runoff Volume (Pervious) 932.717 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 932.700 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.825 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution
Center

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

Return Event: 50.000 years

Storm Event: 50 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Station East

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100 YR
100.000 years

72.000 hours
114.501 mm

0.100 hours
10,407.957 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.920 hours
0.400 m3/s
0.050 hours

11.950 hours

Output) 0.387 m3/s
Drainage Area
SCS CN (Composite) 95.000

Area (User Defined)
Maximum Retention

10,407.957 m2

(Pervious) 13.368 mm

(Penvous, 20 percent) Zerm
Cumulative Runoff

Cumulative Runoff Depth 99.887 mm

(Pervious)
Runoff Volume (Pervious)

1,039.615 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

1,039.596 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution

0.100 hours
0.013 hours

483.432

0.749
1.670
0.825 m3/s
0.067 hours

Center

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

Return Event: 100.000 years

Storm Event: 100 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Station West

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

2 YR
2.000 years
72.000 hours
51.501 mm

0.100 hours
12,322.619 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.174 m3/s
0.050 hours

11.950 hours

Output) 0.170 m3/s
Drainage Area
SCS CN (Composite) 93.000

Area (User Defined)
Maximum Retention

12,322.619 m?

(Pervious) 19.118 mm

(Penvons, 20 percent) 3824 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 34.031 mm

Runoff Volume (Pervious) 419.347 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 419.316 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.977 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 2.000 years
Storm Event: 2 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Station West

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

5YR
5.000 years
72.000 hours
68.501 mm

0.100 hours
12,322.619 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.251 m3/s
0.050 hours

11.950 hours

Output) 0.245 m3/s
Drainage Area
SCS CN (Composite) 93.000

Area (User Defined)
Maximum Retention

12,322.619 m?

(Pervious) 19.118 mm

i eterten 524
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 49.921 mm

Runoff Volume (Pervious) 615.153 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 615.127 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.977 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 5.000 years
Storm Event: 5 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Station West

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

10 YR
10.000 years
72.000 hours
79.601 mm

0.100 hours
12,322.619 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.301 m3/s
0.050 hours

11.950 hours

Output) 0.293 m3/s
Drainage Area
SCS CN (Composite) 93.000

Area (User Defined)
Maximum Retention

12,322.619 m?

(Pervious) 19.118 mm

(Penvons, 20 percent) 3824 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 60.511 mm

Runoff Volume (Pervious) 745.648 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 745.611 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.977 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 10.000 years

Storm Event: 10 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Station West

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

25 YR
25.000 years
72.000 hours
93.701 mm

0.100 hours
12,322.619 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.365 m3/s
0.050 hours

11.950 hours

Output) 0.355 m3/s
Drainage Area
SCS CN (Composite) 93.000

Area (User Defined)
Maximum Retention

12,322.619 m?

(Pervious) 19.118 mm

Maximum Retention

(Pervious, 20 percent) 3.824 mm
Cumulative Runoff

Cumulative Runoff Depth 24.112 mm

(Pervious) ’

Runoff Volume (Pervious) 913.259 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 913.218 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.977 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution
Center

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

Return Event: 25.000 years

Storm Event: 25 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Station West

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

50 YR
50.000 years
72.000 hours

104.101 mm

0.100 hours
12,322.619 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.412 m3/s
0.050 hours

11.950 hours

Output) 0.400 m3/s
Drainage Area
SCS CN (Composite) 93.000

Area (User Defined)
Maximum Retention

12,322.619 m?

(Pervious) 19118 mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 84.220 mm

(Pervious)
Runoff Volume (Pervious)

1,037.816 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

1,037.784 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution
Center

0.100 hours
0.013 hours

483.432

0.749
1.670
0.977 m3/s
0.067 hours

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

Return Event: 50.000 years

Storm Event: 50 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Station West

Moodie Station.ppc
9/26/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100 YR
100.000 years

72.000 hours
114.501 mm

0.100 hours
12,322.619 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.458 m3/s
0.050 hours

11.950 hours

Output) 0.445 m3/s
Drainage Area
SCS CN (Composite) 93.000

Area (User Defined)
Maximum Retention

12,322.619 m?

(Pervious) 19118 mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 94.375 mm

(Pervious)
Runoff Volume (Pervious)

1,162.950 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

1,162.916 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution

0.100 hours
0.013 hours

483.432

0.749
1.670
0.977 m3/s
0.067 hours

Center

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

Return Event: 100.000 years

Storm Event: 100 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Outlet Input Data
Label: East Basin

Requested Pond Water Surface Elevations

Minimum (Headwater) 64.784 m
Increment (Headwater) 0.152 m
Maximum (Headwater) 65.698 m
Outlet Connectivity
Structure Type Outlet ID Direction Outfall E1l E2
(m) (m)
Orifice-Circular Orifice Forward T™W 64.764 65.678
Culvert-Circular Culvert Forward T™W 64.764 65.678
Tailwater Settings | Tailwater (N/A) (N/A)

Moodie Station.ppc
9/26/2017

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Outlet Input Data

Label: East Basin

Structure ID: Culvert
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 450.000 mm
Length 38.000 m
Length (Computed Barrel) 38.000 m
Slope (Computed) 0.005 m/m
Outlet Control Data

Manning's n 0.012

Ke 0.500

Kb 0.016

Kr 0.000
Convergence Tolerance 0.000 m

Inlet Control Data

Equation Form Form 1

K 0.010

M 2.000

C 0.040

Y 0.670

T1 ratio (HW/D) 1.158

T2 ratio (HW/D) 1.304
Slope Correction Factor -0.500

Use unsubmerged inlet control 0 equation below T1

elevation.

Use submerged inlet control 0 equation above T2

elevation

In transition zone between unsubmerged and submerged

inlet control,

interpolate between flows at T1 & T2...

T1 Elevation 65.285 m T1 Flow 0.206 m3/s
T2 Elevation 65.351 m T2 Flow 0.236 m3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 54 of 72
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Subsection: Outlet Input Data

Label: East Basin

Moodie Station.ppc
9/26/2017

Structure ID: Orifice
Structure Type: Orifice-Circular

Number of Openings 1
Elevation 64.764 m
Orifice Diameter 50.800 mm
Orifice Coefficient 0.600

Structure ID: TW
Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall

Convergence Tolerances

Maximum Iterations 30
Tailwater Tolerance

(Minimum) 0.003 m
Tailwater Tolerance

(Maximum) 0.152 m
Headwater Tolerance

(Minimum) 0.003 m
Headwater Tolerance

(Maximum) 0.152m
Flow Tolerance (Minimum) 0.000 m3/s
Flow Tolerance (Maximum) 0.283 m3/s

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

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Outlet Input Data
Label: West Basin

Requested Pond Water Surface Elevations

Minimum (Headwater) 66.250 m
Increment (Headwater) 0.152 m
Maximum (Headwater) 67.164 m
Outlet Connectivity
Structure Type Outlet ID Direction Outfall E1l E2
(m) (m)
Orifice-Circular Orifice Forward T™W 66.250 67.164
Culvert-Circular Culvert Forward T™W 66.250 67.164
Tailwater Settings | Tailwater (N/A) (N/A)

Moodie Station.ppc
9/26/2017

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Outlet Input Data

Label: West Basin

Structure ID: Culvert
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 610.000 mm
Length 20.000 m
Length (Computed Barrel) 20.000 m
Slope (Computed) 0.005 m/m
Outlet Control Data

Manning's n 0.012

Ke 0.500

Kb 0.011

Kr 0.000
Convergence Tolerance 0.000 m

Inlet Control Data

Equation Form Form 1

K 0.010

M 2.000

C 0.040

Y 0.670

T1 ratio (HW/D) 1.158

T2 ratio (HW/D) 1.304
Slope Correction Factor -0.500

Use unsubmerged inlet control 0 equation below T1

elevation.

Use submerged inlet control 0 equation above T2

elevation

In transition zone between unsubmerged and submerged

inlet control,

interpolate between flows at T1 & T2...

T1 Elevation 66.956 m T1 Flow 0.441 m3/s
T2 Elevation 67.046 m T2 Flow 0.504 m3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 57 of 72

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



Subsection: Outlet Input Data

Label: West Basin

Moodie Station.ppc
9/26/2017

Structure ID: Orifice
Structure Type: Orifice-Circular

Number of Openings 1
Elevation 66.250 m
Orifice Diameter 50.800 mm
Orifice Coefficient 0.600

Structure ID: TW
Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall

Convergence Tolerances

Maximum Iterations 30
Tailwater Tolerance

(Minimum) 0.003 m
Tailwater Tolerance

(Maximum) 0.152 m
Headwater Tolerance

(Minimum) 0.003 m
Headwater Tolerance

(Maximum) 0.152m
Flow Tolerance (Minimum) 0.000 m3/s
Flow Tolerance (Maximum) 0.283 m3/s

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

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Level Pool Pond Routing Summary Return Event: 2.000 years
Label: East Basin (IN) Storm Event: 2 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 64.764 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.158 m3/s Time to Peak (Flow, In) 11.950 hours
Flow (Peak Outlet) 0.089 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 65.082 m
Volume (Peak) 111.758 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 398.928 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 398.928 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 59 of 72

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



Subsection: Level Pool Pond Routing Summary Return Event: 5.000 years
Label: East Basin (IN) Storm Event: 5 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 64.764 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.220 m3/s Time to Peak (Flow, In) 11.950 hours
Flow (Peak Outlet) 0.130 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 65.160 m
Volume (Peak) 149.916 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 569.452 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 569.452 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 60 of 72

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



Subsection: Level Pool Pond Routing Summary Return Event: 10.000 years
Label: East Basin (IN) Storm Event: 10 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 64.764 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.261 m3/s Time to Peak (Flow, In) 11.950 hours
Flow (Peak Outlet) 0.157 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 65.209 m
Volume (Peak) 174.171 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 682.096 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 682.096 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 61 of 72

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



Subsection: Level Pool Pond Routing Summary Return Event: 25.000 years
Label: East Basin (IN) Storm Event: 25 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 64.764 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.312 m3/s Time to Peak (Flow, In) 11.950 hours
Flow (Peak Outlet) 0.191 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 65.270 m
Volume (Peak) 204.350 m3
Mass Balance (m?)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 826.059 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 826.059 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 62 of 72

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



Subsection: Level Pool Pond Routing Summary Return Event: 50.000 years
Label: East Basin (IN) Storm Event: 50 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 64.764 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.350 m3/s Time to Peak (Flow, In) 11.950 hours
Flow (Peak Outlet) 0.215 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 65.315m
Volume (Peak) 226.196 m3
Mass Balance (m?)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 932.700 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 932.700 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 63 of 72

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



Subsection: Level Pool Pond Routing Summary Return Event: 100.000 years
Label: East Basin (IN) Storm Event: 100 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 64.764 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.387 m3/s Time to Peak (Flow, In) 11.950 hours
Flow (Peak Outlet) 0.240 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 65.359 m
Volume (Peak) 247.826 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 1,039.596 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 1,039.596 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 64 of 72

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



Subsection: Level Pool Pond Routing Summary Return Event: 2.000 years
Label: West Basin (IN) Storm Event: 2 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 66.250 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.170 m3/s Time to Peak (Flow, In) 11.950 hours
Flow (Peak Outlet) 0.079 m3/s Time to Peak (Flow, Outlet) 12.100 hours
Elevation (Water Surface,
Peak) 66.511 m
Volume (Peak) 135.101 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 419.316 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 419.316 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 65 of 72

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



Subsection: Level Pool Pond Routing Summary Return Event: 5.000 years
Label: West Basin (IN) Storm Event: 5 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 66.250 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.245 m3/s Time to Peak (Flow, In) 11.950 hours
Flow (Peak Outlet) 0.126 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 66.593 m
Volume (Peak) 185.470 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 615.127 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 615.127 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 66 of 72

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



Subsection: Level Pool Pond Routing Summary Return Event: 10.000 years
Label: West Basin (IN) Storm Event: 10 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 66.250 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.293 m3/s Time to Peak (Flow, In) 11.950 hours
Flow (Peak Outlet) 0.157 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 66.637 m
Volume (Peak) 218.066 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 745.611 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 745.611 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
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Subsection: Level Pool Pond Routing Summary Return Event: 25.000 years
Label: West Basin (IN) Storm Event: 25 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 66.250 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.355 m3/s Time to Peak (Flow, In) 11.950 hours
Flow (Peak Outlet) 0.195 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 66.692 m
Volume (Peak) 258.625 m3
Mass Balance (m?)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 913.218 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 913.218 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 68 of 72
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Subsection: Level Pool Pond Routing Summary Return Event: 50.000 years
Label: West Basin (IN) Storm Event: 50 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 66.250 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.400 m3/s Time to Peak (Flow, In) 11.950 hours
Flow (Peak Outlet) 0.226 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 66.731 m
Volume (Peak) 287.725 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 1,037.784 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 1,037.784 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 69 of 72
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Subsection: Level Pool Pond Routing Summary Return Event: 100.000 years
Label: West Basin (IN) Storm Event: 100 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 66.250 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.445 m3/s Time to Peak (Flow, In) 11.950 hours
Flow (Peak Outlet) 0.258 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 66.769 m
Volume (Peak) 315.562 m3
Mass Balance (m?)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 1,162.916 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 1,162.916 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie Station.ppc Center [08.11.01.56]
9/26/2017 27 Siemon Company Drive Suite 200 W Page 70 of 72

Watertown, CT 06795 USA +1-203-755-1666
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HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions

HEC-RAS Plan: Existing River: Stillwater Creek Reach: Option 2

Reach River Sta Profile Cum Ch Len Q Total Min Ch El W.S. Elev E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m) (m3/s) (m) (m) (m) (m/m) (mis) (m2) (m)
Option 2 270 2-Year 742.00 4.10 65.50 66.01 66.03 0.001424 0.62 13.51 149.64 0.30
Option 2 270 5-Year 742.00 6.50 65.50 66.10 66.11 0.000825 0.53 26.71 154.34 0.23
Option 2 270 10-Year 742.00 9.20 65.50 66.21 66.21 0.000428 0.43 43.92 159.91 0.17
Option 2 270 25-Year 742.00 10.60 65.50 66.28 66.28 0.000284 0.38 55.82 165.05 0.14
Option 2 270 50-Year 742.00 12.50 65.50 66.42 66.43 0.000137 0.30 80.41 177.94 0.10
Option 2 270 100-Year 742.00 14.20 65.50 66.66 66.66 0.000052 0.22 124.31 196.17 0.07
Option 2 260 2-Year 722.00 4.10 65.50 66.01 66.01 0.000307 0.28 22.72 169.92 0.14
Option 2 260 5-Year 722.00 6.50 65.50 66.09 66.10 0.000262 0.29 37.54 176.08 0.13
Option 2 260 10-Year 722.00 9.20 65.50 66.20 66.21 0.000174 0.27 57.50 183.00 0.11
Option 2 260 25-Year 722.00 10.60 65.50 66.28 66.28 0.000127 0.25 71.29 187.46 0.10
Option 2 260 50-Year 722.00 12.50 65.50 66.42 66.42 0.000068 0.21 99.06 196.09 0.07
Option 2 260 100-Year 722.00 14.20 65.50 66.66 66.66 0.000029 0.16 147.79 218.89 0.05
Option 2 250 2-Year 702.00 4.10 65.50 65.99 66.00 0.001117 0.50 10.88 46.01 0.26
Option 2 250 5-Year 702.00 6.50 65.50 66.07 66.08 0.001134 0.58 15.90 65.45 0.27
Option 2 250 10-Year 702.00 9.20 65.50 66.19 66.19 0.000719 0.53 23.81 70.86 0.22
Option 2 250 25-Year 702.00 10.60 65.50 66.26 66.27 0.000617 0.54 29.93 103.44 0.21
Option 2 250 50-Year 702.00 12.50 65.50 66.41 66.42 0.000243 0.39 45.98 106.60 0.14
Option 2 250 100-Year 702.00 14.20 65.50 66.65 66.66 0.000074 0.25 76.05 138.85 0.08
Option 2 240 2-Year 682.00 4.10 65.50 65.97 65.97 0.001085 0.49 12.61 56.50 0.26
Option 2 240 5-Year 682.00 6.50 65.50 66.05 66.06 0.001068 0.56 17.60 63.58 0.26
Option 2 240 10-Year 682.00 9.20 65.50 66.17 66.18 0.000699 0.53 26.47 82.82 0.22
Option 2 240 25-Year 682.00 10.60 65.50 66.25 66.26 0.000537 0.50 33.37 103.34 0.20
Option 2 240 50-Year 682.00 12.50 65.50 66.41 66.41 0.000224 0.38 50.43 110.84 0.13
Option 2 240 100-Year 682.00 14.20 65.50 66.65 66.65 0.000071 0.25 81.92 143.38 0.08
Option 2 230 2-Year 662.00 4.10 65.50 65.95 65.96 0.000602 0.34 17.29 76.89 0.19
Option 2 230 5-Year 662.00 6.50 65.50 66.04 66.04 0.000576 0.38 23.90 80.80 0.19
Option 2 230 10-Year 662.00 9.20 65.50 66.16 66.17 0.000380 0.37 34.62 88.10 0.16
Option 2 230 25-Year 662.00 10.60 65.50 66.25 66.25 0.000290 0.36 42.69 106.60 0.14
Option 2 230 50-Year 662.00 12.50 65.50 66.41 66.41 0.000138 0.29 62.88 127.55 0.10
Option 2 230 100-Year 662.00 14.20 65.50 66.65 66.65 0.000048 0.20 99.36 168.76 0.06
Option 2 220 2-Year 641.00 4.10 65.50 65.94 65.95 0.000370 0.27 20.54 89.89 0.15
Option 2 220 5-Year 641.00 6.50 65.50 66.03 66.03 0.000367 0.31 28.31 95.61 0.15
Option 2 220 10-Year 641.00 9.20 65.50 66.16 66.16 0.000239 0.30 41.44 104.31 0.13
Option 2 220 25-Year 641.00 10.60 65.50 66.24 66.25 0.000178 0.28 50.36 109.70 0.11
Option 2 220 50-Year 641.00 12.50 65.50 66.41 66.41 0.000096 0.24 68.98 117.70 0.09
Option 2 220 100-Year 641.00 14.20 65.50 66.65 66.65 0.000040 0.19 103.20 158.42 0.06
Option 2 210 2-Year 625.00 4.10 65.50 65.94 65.94 0.000403 0.28 20.75 95.16 0.15
Option 2 210 5-Year 625.00 6.50 65.50 66.02 66.02 0.000400 0.32 29.41 120.64 0.16
Option 2 210 10-Year 625.00 9.20 65.50 66.16 66.16 0.000235 0.29 45.78 123.48 0.13
Option 2 210 25-Year 625.00 10.60 65.50 66.24 66.24 0.000170 0.28 56.29 125.26 0.11
Option 2 210 50-Year 625.00 12.50 65.50 66.40 66.41 0.000092 0.24 77.26 129.05 0.08
Option 2 210 100-Year 625.00 14.20 65.50 66.65 66.65 0.000041 0.19 109.57 134.97 0.06
Option 2 200 2-Year 567.00 4.10 65.49 65.90 65.91 0.000998 0.45 16.63 115.19 0.24
Option 2 200 5-Year 567.00 6.50 65.49 65.99 66.00 0.000649 0.42 27.86 124.22 0.20
Option 2 200 10-Year 567.00 9.20 65.49 66.14 66.14 0.000282 0.34 46.40 125.70 0.14
Option 2 200 25-Year 567.00 10.60 65.49 66.23 66.23 0.000191 0.30 57.62 126.59 0.12
Option 2 200 50-Year 567.00 12.50 65.49 66.40 66.40 0.000097 0.25 79.28 128.28 0.09
Option 2 200 100-Year 567.00 14.20 65.49 66.65 66.65 0.000042 0.20 111.40 131.07 0.06
Option 2 190 2-Year 512.00 4.10 65.47 65.84 65.85 0.001012 0.39 12.73 83.86 0.23
Option 2 190 5-Year 512.00 6.50 65.47 65.95 65.96 0.000694 0.40 23.18 107.32 0.20
Option 2 190 10-Year 512.00 9.20 65.47 66.12 66.13 0.000297 0.33 44.09 127.50 0.14
Option 2 190 25-Year 512.00 10.60 65.47 66.22 66.22 0.000202 0.30 56.19 128.25 0.12
Option 2 190 50-Year 512.00 12.50 65.47 66.39 66.40 0.000105 0.26 78.84 129.63 0.09
Option 2 190 100-Year 512.00 14.20 65.47 66.64 66.65 0.000048 0.21 111.65 131.54 0.06
Option 2 180 2-Year 458.00 4.10 64.71 65.82 65.82 0.000274 0.32 16.94 133.30 0.14
Option 2 180 5-Year 458.00 6.50 64.71 65.94 65.94 0.000169 0.29 33.06 135.73 0.11
Option 2 180 10-Year 458.00 9.20 64.71 66.12 66.12 0.000069 0.21 57.82 139.41 0.07
Option 2 180 25-Year 458.00 10.60 64.71 66.21 66.22 0.000048 0.19 71.33 141.34 0.06
Option 2 180 50-Year 458.00 12.50 64.71 66.39 66.39 0.000026 0.16 96.68 144.28 0.05
Option 2 180 100-Year 458.00 14.20 64.71 66.64 66.64 0.000012 0.12 133.53 147.87 0.03
Option 2 170 2-Year 404.00 4.10 64.50 65.81 65.81 0.000126 0.19 26.35 181.60 0.09
Option 2 170 5-Year 404.00 6.50 64.50 65.93 65.93 0.000081 0.18 49.19 189.98 0.07
Option 2 170 10-Year 404.00 9.20 64.50 66.12 66.12 0.000033 0.14 84.53 195.47 0.05
Option 2 170 25-Year 404.00 10.60 64.50 66.21 66.21 0.000023 0.12 103.61 198.06 0.04
Option 2 170 50-Year 404.00 12.50 64.50 66.39 66.39 0.000013 0.10 139.18 201.13 0.03
Option 2 170 100-Year 404.00 14.20 64.50 66.64 66.64 0.000006 0.08 190.48 206.30 0.02
Option 2 160 2-Year 352.00 4.10 64.50 65.81 65.81 0.000049 0.17 33.86 157.07 0.06
Option 2 160 5-Year 352.00 6.50 64.50 65.93 65.93 0.000045 0.18 54.31 167.66 0.06




Output Data: HEC-RAS - Existing Conditions

HEC-RAS Plan: Existing River: Stillwater Creek Reach: Option 2 (Continued)

Reach River Sta Profile Cum Ch Len Q Total Min Ch El W.S. Elev E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m) (m3/s) (m) (m) (m) (m/m) (mis) (m2) (m)

Option 2 160 10-Year 352.00 9.20 64.50 66.11 66.11 0.000024 0.15 92.57 235.36 0.05
Option 2 160 25-Year 352.00 10.60 64.50 66.21 66.21 0.000018 0.14 115.76 241.26 0.04
Option 2 160 50-Year 352.00 12.50 64.50 66.39 66.39 0.000011 0.12 159.98 252.07 0.03
Option 2 160 100-Year 352.00 14.20 64.50 66.64 66.64 0.000006 0.09 228.16 285.19 0.02
Option 2 150 2-Year 298.00 4.10 64.50 65.80 65.81 0.000034 0.14 33.61 156.02 0.05
Option 2 150 5-Year 298.00 6.50 64.50 65.93 65.93 0.000040 0.17 53.64 166.90 0.06
Option 2 150 10-Year 298.00 9.20 64.50 66.11 66.11 0.000024 0.15 89.40 211.63 0.04
Option 2 150 25-Year 298.00 10.60 64.50 66.21 66.21 0.000018 0.14 110.29 220.74 0.04
Option 2 150 50-Year 298.00 12.50 64.50 66.39 66.39 0.000011 0.12 152.00 239.26 0.03
Option 2 150 100-Year 298.00 14.20 64.50 66.64 66.64 0.000006 0.09 214.79 257.25 0.02
Option 2 140 2-Year 243.00 4.10 64.50 65.80 65.80 0.000088 0.24 19.86 81.94 0.08
Option 2 140 5-Year 243.00 6.50 64.50 65.92 65.92 0.000130 0.31 31.00 98.99 0.10
Option 2 140 10-Year 243.00 9.20 64.50 66.11 66.11 0.000116 0.33 54.98 152.98 0.10
Option 2 140 25-Year 243.00 10.60 64.50 66.20 66.21 0.000102 0.33 70.58 162.52 0.09
Option 2 140 50-Year 243.00 12.50 64.50 66.39 66.39 0.000071 0.30 100.90 172.30 0.08
Option 2 140 100-Year 243.00 14.20 64.50 66.64 66.64 0.000040 0.25 147.20 190.72 0.06
Option 2 130 2-Year 180.00 4.10 64.23 65.80 65.80 0.000046 0.16 28.18 78.93 0.06
Option 2 130 5-Year 180.00 6.50 64.23 65.92 65.92 0.000067 0.21 37.82 82.43 0.07
Option 2 130 10-Year 180.00 9.20 64.23 66.10 66.10 0.000063 0.23 53.47 86.12 0.07
Option 2 130 25-Year 180.00 10.60 64.23 66.20 66.20 0.000059 0.24 62.08 88.71 0.07
Option 2 130 50-Year 180.00 12.50 64.23 66.38 66.38 0.000047 0.23 78.48 91.65 0.07
Option 2 130 100-Year 180.00 14.20 64.23 66.64 66.64 0.000031 0.21 102.50 96.39 0.05
Option 2 120 2-Year 162.00 4.10 64.00 65.78 65.80 0.000141 0.49 8.34 84.16 0.12
Option 2 120 5-Year 162.00 6.50 64.00 65.89 65.91 0.000294 0.74 8.82 102.48 0.17
Option 2 120 10-Year 162.00 9.20 64.00 66.05 66.10 0.000444 0.96 9.60 110.60 0.21
Option 2 120 25-Year 162.00 10.60 64.00 66.14 66.20 0.000512 1.06 10.01 111.28 0.23
Option 2 120 50-Year 162.00 12.50 64.00 66.31 66.38 0.000551 1.16 10.81 112.60 0.24
Option 2 120 100-Year 162.00 14.20 64.00 66.64 66.64 0.000039 0.23 115.74 114.95 0.06
Option 2 110 Culvert

Option 2 100 2-Year 141.00 4.10 64.00 65.77 65.79 0.000165 0.53 7.70 32.76 0.13
Option 2 100 5-Year 141.00 6.50 64.00 65.85 65.89 0.000358 0.81 8.05 35.32 0.19
Option 2 100 10-Year 141.00 9.20 64.00 65.98 65.99 0.000110 0.39 32.05 39.34 0.10
Option 2 100 25-Year 141.00 10.60 64.00 66.04 66.04 0.000127 0.43 34.38 40.31 0.11
Option 2 100 50-Year 141.00 12.50 64.00 66.15 66.16 0.000134 0.46 39.25 42.26 0.11
Option 2 100 100-Year 141.00 14.20 64.00 66.35 66.36 0.000113 0.45 48.09 48.80 0.10
Option 2 95 2-Year 117.00 4.10 63.96 65.78 65.78 0.000106 0.31 15.57 40.06 0.09
Option 2 95 5-Year 117.00 6.50 63.96 65.86 65.87 0.000199 0.45 19.38 47.16 0.13
Option 2 95 10-Year 117.00 9.20 63.96 65.97 65.98 0.000282 0.57 24.56 60.29 0.16
Option 2 95 25-Year 117.00 10.60 63.96 66.02 66.04 0.000308 0.61 28.43 68.85 0.16
Option 2 95 50-Year 117.00 12.50 63.96 66.14 66.16 0.000277 0.61 36.81 69.91 0.16
Option 2 95 100-Year 117.00 14.20 63.96 66.35 66.36 0.000180 0.54 51.23 71.70 0.13
Option 2 90 2-Year 90.00 4.10 64.67 65.76 65.77 0.001014 0.44 9.55 42.04 0.24
Option 2 90 5-Year 90.00 6.50 64.67 65.85 65.86 0.001178 0.55 13.19 45.49 0.27
Option 2 90 10-Year 90.00 9.20 64.67 65.95 65.97 0.001079 0.61 18.13 51.18 0.27
Option 2 90 25-Year 90.00 10.60 64.67 66.01 66.03 0.000966 0.61 21.20 53.32 0.26
Option 2 90 50-Year 90.00 12.50 64.67 66.13 66.15 0.000651 0.57 28.57 64.69 0.22
Option 2 90 100-Year 90.00 14.20 64.67 66.34 66.35 0.000297 0.46 43.37 72.78 0.15
Option 2 80 2-Year 40.00 4.10 63.75 65.76 65.76 0.000072 0.21 22.08 38.06 0.07
Option 2 80 5-Year 40.00 6.50 63.75 65.84 65.84 0.000131 0.30 25.23 40.89 0.10
Option 2 80 10-Year 40.00 9.20 63.75 65.94 65.95 0.000181 0.38 29.44 44.38 0.12
Option 2 80 25-Year 40.00 10.60 63.75 66.00 66.00 0.000196 0.41 32.11 47.24 0.13
Option 2 80 50-Year 40.00 12.50 63.75 66.12 66.13 0.000174 0.41 49.07 151.69 0.12
Option 2 80 100-Year 40.00 14.20 63.75 66.34 66.34 0.000092 0.34 82.29 160.69 0.09
Option 2 70 Culvert

Option 2 60 2-Year 22.00 4.10 63.75 64.62 64.90 0.008128 2.35 1.74 5.79 0.80
Option 2 60 5-Year 22.00 6.50 63.75 64.77 65.29 0.011933 3.17 2.05 6.66 1.00
Option 2 60 10-Year 22.00 9.20 63.75 65.04 65.69 0.011155 3.57 2.58 8.33 1.00
Option 2 60 25-Year 22.00 10.60 63.75 65.17 65.88 0.010668 3.73 2.84 11.51 1.00
Option 2 60 50-Year 22.00 12.50 63.75 65.34 66.13 0.010289 3.94 3.17 14.27 1.00
Option 2 60 100-Year 22.00 14.20 63.75 65.47 66.34 0.010124 4.13 3.44 18.88 1.00
Option 2 50 2-Year 4.10 63.75 64.58 64.69 0.006925 1.44 2.84 5.72 0.65
Option 2 50 5-Year 6.50 63.75 64.81 64.92 0.006361 1.48 4.40 8.09 0.64
Option 2 50 10-Year 9.20 63.75 64.95 65.08 0.007405 1.62 5.68 10.24 0.69
Option 2 50 25-Year 10.60 63.75 65.13 65.22 0.005231 1.34 7.89 14.67 0.58
Option 2 50 50-Year 12.50 63.75 65.23 65.32 0.004983 1.31 9.51 17.66 0.57
Option 2 50 100-Year 14.20 63.75 65.32 65.40 0.003985 1.27 11.42 24.77 0.52
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Output Data: HEC-RAS - Proposed Conditions

with 0.3 Meter Excavation
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Output Data: HEC-RAS - Proposed Conditions
with 0.3 Meter Excavation
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Output Data: HEC-RAS - Proposed Conditions
with 0.3 Meter Excavation
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Output Data: HEC-RAS - Proposed Conditions

with 0.3 Meter Excavation
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Output Data: HEC-RAS - Proposed Conditions

with 0.3 Meter Excavation
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Output Data: HEC-RAS

- Proposed Conditions

with 0.3 Meter Excavation
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Output Data: HEC-RAS - Proposed Conditions
with 0.3 Meter Excavation
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Output Data: HEC-RAS - Proposed Conditions
with 0.3 Meter Excavation
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Output Data: HEC-RAS - Proposed Conditions
with 0.3 Meter Excavation
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Output Data: HEC-RAS - Proposed Conditions
with 0.3 Meter Excavation
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Output Data: HEC-RAS - Proposed Conditions
with 0.3 Meter Excavation

Elevation (m)

Elevation (m)

Stillwater Creek - Option 2 Plan: Stillwater Creek - Option 2 11/29/2017
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Output Data: HEC-RAS - Proposed Conditions
with 0.3 Meter Excavation

Elevation (m)

Elevation (m)

Stillwater Creek - Option 2
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Output Data: HEC-RAS - Proposed Conditions
with 0.3 Meter Excavation

Elevation (m)

Elevation (m)

Stillwater Creek - Option 2

River = Stillwater Creek Reach = Option 2

Plan: Stillwater Creek - Option 2 11/29/2017
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Output Data: HEC-RAS - Proposed Conditions

with 0.3 Meter Excavation

Elevation (m)

Elevation (m)

Stillwater Creek - Option 2 Plan: Stillwater Creek - Option 2 11/29/2017
River = Stillwater Creek Reach = Option2 RS =60 MMM Group Stationing Downstream of Watts Creek Pathway Culvert
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Output Data: HEC-RAS - Proposed Conditions
with 0.3 Meter Excavation

HEC-RAS Plan: Plan 03 River: Stillwater Creek Reach: Option 2

Reach River Sta Profile Cum Ch Len Q Total Min Ch El W.S. Elev E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m) (m3/s) (m) (m) (m) (m/m) (mis) (m2) (m)
Option 2 270 2-Year 742.00 4.10 65.50 65.99 66.00 0.001328 0.57 11.20 52.48 0.29
Option 2 270 5-Year 742.00 6.50 65.50 66.08 66.09 0.001142 0.61 23.42 153.26 0.27
Option 2 270 10-Year 742.00 9.20 65.50 66.19 66.20 0.000497 0.46 41.66 159.19 0.19
Option 2 270 25-Year 742.00 10.60 65.50 66.27 66.27 0.000309 0.39 54.21 164.22 0.15
Option 2 270 50-Year 742.00 12.50 65.50 66.42 66.42 0.000140 0.30 79.77 177.54 0.10
Option 2 270 100-Year 742.00 14.20 65.50 66.66 66.66 0.000052 0.22 124.22 196.14 0.07
Option 2 260 2-Year 722.00 4.10 65.50 65.98 65.99 0.000318 0.27 20.13 80.65 0.14
Option 2 260 5-Year 722.00 6.50 65.50 66.07 66.07 0.000343 0.32 33.53 174.45 0.15
Option 2 260 10-Year 722.00 9.20 65.50 66.19 66.19 0.000198 0.29 54.82 182.11 0.12
Option 2 260 25-Year 722.00 10.60 65.50 66.27 66.27 0.000136 0.26 69.43 186.90 0.10
Option 2 260 50-Year 722.00 12.50 65.50 66.42 66.42 0.000070 0.21 98.35 195.86 0.07
Option 2 260 100-Year 722.00 14.20 65.50 66.66 66.66 0.000029 0.16 147.68 218.86 0.05
Option 2 250 2-Year 702.00 4.10 65.50 65.96 65.97 0.001595 0.57 9.56 43.80 0.31
Option 2 250 5-Year 702.00 6.50 65.50 66.04 66.05 0.001610 0.66 13.97 64.06 0.32
Option 2 250 10-Year 702.00 9.20 65.50 66.17 66.18 0.000836 0.56 22.61 70.07 0.24
Option 2 250 25-Year 702.00 10.60 65.50 66.25 66.26 0.000690 0.56 28.74 103.20 0.22
Option 2 250 50-Year 702.00 12.50 65.50 66.41 66.42 0.000249 0.39 45.58 106.53 0.14
Option 2 250 100-Year 702.00 14.20 65.50 66.65 66.65 0.000074 0.25 75.98 138.84 0.08
Option 2 240 2-Year 682.00 4.10 65.50 65.92 65.93 0.001972 0.61 10.19 53.86 0.34
Option 2 240 5-Year 682.00 6.50 65.50 66.01 66.02 0.001700 0.66 15.01 62.12 0.33
Option 2 240 10-Year 682.00 9.20 65.50 66.15 66.16 0.000831 0.56 24.89 77.53 0.24
Option 2 240 25-Year 682.00 10.60 65.50 66.24 66.25 0.000538 0.50 32.34 87.43 0.20
Option 2 240 50-Year 682.00 12.50 65.50 66.41 66.41 0.000230 0.38 50.00 110.73 0.13
Option 2 240 100-Year 682.00 14.20 65.50 66.65 66.65 0.000071 0.25 81.85 143.37 0.08
Option 2 230 2-Year 662.00 4.10 65.50 65.89 65.90 0.001522 0.47 12.55 73.63 0.29
Option 2 230 5-Year 662.00 6.50 65.50 65.99 65.99 0.001009 0.47 19.82 78.59 0.25
Option 2 230 10-Year 662.00 9.20 65.50 66.14 66.15 0.000438 0.39 32.80 86.66 0.17
Option 2 230 25-Year 662.00 10.60 65.50 66.23 66.24 0.000316 0.37 41.41 105.24 0.15
Option 2 230 50-Year 662.00 12.50 65.50 66.40 66.41 0.000141 0.29 62.37 127.43 0.10
Option 2 230 100-Year 662.00 14.20 65.50 66.65 66.65 0.000048 0.20 99.28 168.75 0.06
Option 2 220 2-Year 641.00 4.10 65.50 65.86 65.87 0.001156 0.40 13.63 83.59 0.25
Option 2 220 5-Year 641.00 6.50 65.50 65.97 65.98 0.000681 0.38 22.87 91.41 0.20
Option 2 220 10-Year 641.00 9.20 65.50 66.14 66.14 0.000282 0.32 39.19 102.88 0.14
Option 2 220 25-Year 641.00 10.60 65.50 66.23 66.23 0.000193 0.29 49.01 108.90 0.12
Option 2 220 50-Year 641.00 12.50 65.50 66.40 66.40 0.000098 0.24 68.51 117.51 0.09
Option 2 220 100-Year 641.00 14.20 65.50 66.65 66.65 0.000040 0.19 103.12 158.39 0.06
Option 2 210 2-Year 625.00 4.10 65.50 65.84 65.84 0.001982 0.48 11.48 86.50 0.32
Option 2 210 5-Year 625.00 6.50 65.50 65.96 65.96 0.000798 0.40 22.59 96.56 0.22
Option 2 210 10-Year 625.00 9.20 65.50 66.13 66.14 0.000282 0.31 43.00 123.00 0.14
Option 2 210 25-Year 625.00 10.60 65.50 66.23 66.23 0.000185 0.28 54.71 125.00 0.11
Option 2 210 50-Year 625.00 12.50 65.50 66.40 66.40 0.000093 0.24 76.74 128.96 0.08
Option 2 210 100-Year 625.00 14.20 65.50 66.65 66.65 0.000041 0.19 109.50 134.95 0.06
Option 2 200 2-Year 567.00 4.10 65.49 65.82 65.82 0.000120 0.13 36.82 111.08 0.08
Option 2 200 5-Year 567.00 6.50 65.49 65.95 65.95 0.000110 0.16 50.70 115.71 0.08
Option 2 200 10-Year 567.00 9.20 65.49 66.13 66.13 0.000071 0.17 72.16 120.36 0.07
Option 2 200 25-Year 567.00 10.60 65.49 66.22 66.22 0.000059 0.17 83.74 121.65 0.07
Option 2 200 50-Year 567.00 12.50 65.49 66.40 66.40 0.000039 0.16 105.27 124.02 0.06
Option 2 200 100-Year 567.00 14.20 65.49 66.65 66.65 0.000022 0.14 136.68 127.71 0.04
Option 2 190 2-Year 512.00 4.10 65.47 65.82 65.82 0.000167 0.15 38.50 115.80 0.09
Option 2 190 5-Year 512.00 6.50 65.47 65.94 65.94 0.000145 0.18 52.95 118.07 0.09
Option 2 190 10-Year 512.00 9.20 65.47 66.12 66.12 0.000092 0.19 74.89 121.36 0.08
Option 2 190 25-Year 512.00 10.60 65.47 66.22 66.22 0.000075 0.19 86.65 122.45 0.07
Option 2 190 50-Year 512.00 12.50 65.47 66.40 66.40 0.000050 0.18 108.45 124.44 0.06
Option 2 190 100-Year 512.00 14.20 65.47 66.65 66.65 0.000028 0.16 140.01 127.20 0.05
Option 2 180 2-Year 458.00 4.10 64.71 65.81 65.81 0.000032 0.11 42.23 116.53 0.05
Option 2 180 5-Year 458.00 6.50 64.71 65.94 65.94 0.000032 0.12 56.81 118.90 0.05
Option 2 180 10-Year 458.00 9.20 64.71 66.12 66.12 0.000022 0.12 79.03 122.41 0.04
Option 2 180 25-Year 458.00 10.60 64.71 66.22 66.22 0.000019 0.12 91.00 124.71 0.04
Option 2 180 50-Year 458.00 12.50 64.71 66.39 66.39 0.000013 0.11 113.42 128.24 0.03
Option 2 180 100-Year 458.00 14.20 64.71 66.65 66.65 0.000008 0.10 148.60 144.65 0.03
Option 2 170 2-Year 404.00 4.10 64.50 65.81 65.81 0.000023 0.08 50.94 139.41 0.04
Option 2 170 5-Year 404.00 6.50 64.50 65.93 65.93 0.000023 0.09 68.50 144.21 0.04
Option 2 170 10-Year 404.00 9.20 64.50 66.12 66.12 0.000016 0.09 95.76 150.25 0.03
Option 2 170 25-Year 404.00 10.60 64.50 66.22 66.22 0.000014 0.09 110.48 153.12 0.03
Option 2 170 50-Year 404.00 12.50 64.50 66.39 66.39 0.000009 0.09 137.99 156.64 0.03
Option 2 170 100-Year 404.00 14.20 64.50 66.65 66.65 0.000006 0.08 177.90 161.38 0.02
Option 2 160 2-Year 352.00 4.10 64.50 65.81 65.81 0.000067 0.20 25.67 101.08 0.07
Option 2 160 5-Year 352.00 6.50 64.50 65.93 65.93 0.000071 0.23 38.32 103.37 0.08




Output Data: HEC-RAS - Proposed Conditions
with 0.3 Meter Excavation

HEC-RAS Plan: Plan 03 River: Stillwater Creek Reach: Option 2 (Continued)

Reach River Sta Profile Cum Ch Len Q Total Min Ch El W.S. Elev E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m) (m3/s) (m) (m) (m) (m/m) (mis) (m2) (m)

Option 2 160 10-Year 352.00 9.20 64.50 66.12 66.12 0.000046 0.21 65.10 171.94 0.06
Option 2 160 25-Year 352.00 10.60 64.50 66.21 66.22 0.000037 0.20 82.16 178.24 0.06
Option 2 160 50-Year 352.00 12.50 64.50 66.39 66.39 0.000023 0.17 114.99 188.14 0.05
Option 2 160 100-Year 352.00 14.20 64.50 66.64 66.65 0.000012 0.14 166.66 218.91 0.03
Option 2 150 2-Year 298.00 4.10 64.50 65.80 65.81 0.000047 0.17 26.94 83.76 0.06
Option 2 150 5-Year 298.00 6.50 64.50 65.93 65.93 0.000060 0.21 37.50 88.02 0.07
Option 2 150 10-Year 298.00 9.20 64.50 66.11 66.12 0.000047 0.21 58.83 133.50 0.06
Option 2 150 25-Year 298.00 10.60 64.50 66.21 66.21 0.000040 0.20 72.16 143.18 0.06
Option 2 150 50-Year 298.00 12.50 64.50 66.39 66.39 0.000027 0.18 100.03 162.31 0.05
Option 2 150 100-Year 298.00 14.20 64.50 66.64 66.64 0.000015 0.15 142.81 176.21 0.04
Option 2 140 2-Year 243.00 4.10 64.50 65.80 65.80 0.000090 0.24 18.59 56.66 0.08
Option 2 140 5-Year 243.00 6.50 64.50 65.92 65.92 0.000137 0.32 25.90 65.27 0.10
Option 2 140 10-Year 243.00 9.20 64.50 66.11 66.11 0.000133 0.36 43.57 119.04 0.11
Option 2 140 25-Year 243.00 10.60 64.50 66.20 66.21 0.000120 0.36 55.83 128.50 0.10
Option 2 140 50-Year 243.00 12.50 64.50 66.38 66.39 0.000087 0.33 79.94 136.90 0.09
Option 2 140 100-Year 243.00 14.20 64.50 66.64 66.64 0.000051 0.28 116.11 147.03 0.07
Option 2 130 2-Year 180.00 4.10 64.23 65.80 65.80 0.000042 0.16 27.19 68.27 0.06
Option 2 130 5-Year 180.00 6.50 64.23 65.92 65.92 0.000065 0.22 35.55 71.77 0.07
Option 2 130 10-Year 180.00 9.20 64.23 66.10 66.10 0.000066 0.25 49.18 75.12 0.07
Option 2 130 25-Year 180.00 10.60 64.23 66.20 66.20 0.000063 0.26 56.70 77.43 0.07
Option 2 130 50-Year 180.00 12.50 64.23 66.38 66.38 0.000052 0.26 71.00 79.86 0.07
Option 2 130 100-Year 180.00 14.20 64.23 66.64 66.64 0.000035 0.24 91.74 82.16 0.06
Option 2 120 2-Year 162.00 4.10 64.00 65.78 65.80 0.000141 0.49 8.34 67.49 0.12
Option 2 120 5-Year 162.00 6.50 64.00 65.89 65.91 0.000294 0.74 8.82 68.33 0.17
Option 2 120 10-Year 162.00 9.20 64.00 66.05 66.10 0.000444 0.96 9.60 69.68 0.21
Option 2 120 25-Year 162.00 10.60 64.00 66.14 66.20 0.000512 1.06 10.01 70.39 0.23
Option 2 120 50-Year 162.00 12.50 64.00 66.31 66.38 0.000551 1.16 10.81 71.77 0.24
Option 2 120 100-Year 162.00 14.20 64.00 66.64 66.64 0.000040 0.26 102.60 74.24 0.06
Option 2 110 Culvert

Option 2 100 2-Year 141.00 4.10 64.00 65.77 65.79 0.000165 0.53 7.70 32.76 0.13
Option 2 100 5-Year 141.00 6.50 64.00 65.85 65.89 0.000358 0.81 8.05 35.32 0.19
Option 2 100 10-Year 141.00 9.20 64.00 65.98 65.99 0.000110 0.39 32.05 39.34 0.10
Option 2 100 25-Year 141.00 10.60 64.00 66.04 66.04 0.000127 0.43 34.38 40.31 0.11
Option 2 100 50-Year 141.00 12.50 64.00 66.15 66.16 0.000134 0.46 39.25 42.26 0.11
Option 2 100 100-Year 141.00 14.20 64.00 66.35 66.36 0.000113 0.45 47.93 45.52 0.10
Option 2 95 2-Year 117.00 4.10 63.96 65.78 65.78 0.000106 0.31 15.57 40.06 0.09
Option 2 95 5-Year 117.00 6.50 63.96 65.86 65.87 0.000199 0.45 19.38 47.16 0.13
Option 2 95 10-Year 117.00 9.20 63.96 65.97 65.98 0.000282 0.57 24.56 60.29 0.16
Option 2 95 25-Year 117.00 10.60 63.96 66.02 66.04 0.000308 0.61 28.43 68.85 0.16
Option 2 95 50-Year 117.00 12.50 63.96 66.14 66.16 0.000277 0.61 36.81 69.91 0.16
Option 2 95 100-Year 117.00 14.20 63.96 66.35 66.36 0.000180 0.54 51.23 71.70 0.13
Option 2 90 2-Year 90.00 4.10 64.67 65.76 65.77 0.001014 0.44 9.55 42.04 0.24
Option 2 90 5-Year 90.00 6.50 64.67 65.85 65.86 0.001178 0.55 13.19 45.49 0.27
Option 2 90 10-Year 90.00 9.20 64.67 65.95 65.97 0.001079 0.61 18.13 51.18 0.27
Option 2 90 25-Year 90.00 10.60 64.67 66.01 66.03 0.000966 0.61 21.20 53.32 0.26
Option 2 90 50-Year 90.00 12.50 64.67 66.13 66.15 0.000651 0.57 28.57 64.69 0.22
Option 2 90 100-Year 90.00 14.20 64.67 66.34 66.35 0.000297 0.46 43.37 72.78 0.15
Option 2 80 2-Year 40.00 4.10 63.75 65.76 65.76 0.000072 0.21 22.08 38.06 0.07
Option 2 80 5-Year 40.00 6.50 63.75 65.84 65.84 0.000131 0.30 25.23 40.89 0.10
Option 2 80 10-Year 40.00 9.20 63.75 65.94 65.95 0.000181 0.38 29.44 44.38 0.12
Option 2 80 25-Year 40.00 10.60 63.75 66.00 66.00 0.000196 0.41 32.11 47.24 0.13
Option 2 80 50-Year 40.00 12.50 63.75 66.12 66.13 0.000174 0.41 49.07 151.69 0.12
Option 2 80 100-Year 40.00 14.20 63.75 66.34 66.34 0.000092 0.34 82.29 160.69 0.09
Option 2 70 Culvert

Option 2 60 2-Year 22.00 4.10 63.75 64.62 64.90 0.008128 2.35 1.74 5.79 0.80
Option 2 60 5-Year 22.00 6.50 63.75 64.77 65.29 0.011933 3.17 2.05 6.66 1.00
Option 2 60 10-Year 22.00 9.20 63.75 65.04 65.69 0.011155 3.57 2.58 8.33 1.00
Option 2 60 25-Year 22.00 10.60 63.75 65.17 65.88 0.010668 3.73 2.84 11.51 1.00
Option 2 60 50-Year 22.00 12.50 63.75 65.34 66.13 0.010289 3.94 3.17 14.27 1.00
Option 2 60 100-Year 22.00 14.20 63.75 65.47 66.34 0.010124 4.13 3.44 18.88 1.00
Option 2 50 2-Year 4.10 63.75 64.58 64.69 0.006925 1.44 2.84 5.72 0.65
Option 2 50 5-Year 6.50 63.75 64.81 64.92 0.006361 1.48 4.40 8.09 0.64
Option 2 50 10-Year 9.20 63.75 64.95 65.08 0.007405 1.62 5.68 10.24 0.69
Option 2 50 25-Year 10.60 63.75 65.13 65.22 0.005231 1.34 7.89 14.67 0.58
Option 2 50 50-Year 12.50 63.75 65.23 65.32 0.004983 1.31 9.51 17.66 0.57
Option 2 50 100-Year 14.20 63.75 65.32 65.40 0.003985 1.27 11.42 24.77 0.52
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APPENDIX I:

HIGHWAY 417 WIDENING TO
EIGHT LANES, FROM HIGHWAY
416 WESTERLY TO 0.5KM WEST
OF EAGLESON ROAD, FOR 6.5KM
DRAINAGE REPORT BY TSH,
DATED NOVEMBER 2004

ST2 LRT Moodie PE — Stormwater and Drainage Report

December 6, 2017
































































































APPENDIX C

- VISUAL OTTHYMO:
OUTPUT FILES

- HY8 ANALYSIS:
INPUT/OUTPUT FILES
(CD)



APPENDIX D

- CULVERT INVENTORY SHEETS / PHOTOS





























































































APPENDIX J: MOODIE YARD LMSF
PHOTOGRAPHS

ST2 LRT Moodie PE — Stormwater and Drainage Report
December 6, 2017



Photograph 1 Looking north at downstream face of the Highway OR 417 4.9 meter
span by 2.1 meter rise open bottom box culvert

Photograph 2 Looking north at downstream face of the Highway OR 417 4.9 meter
span by 2.1 meter rise open bottom box culvert

ST2 LRT Moodie PE — Stormwater and Drainage Report
December 6, 2017



Photograph 3 Looking downstream (north) from the Highway OR 417 4.9 meter span
by 2.1 meter rise open bottom box culvert towards Corkstown Road

Photograph 4 Looking south at upstream face of the Highway OR 417 4.9 meter
span by 2.1 meter rise open bottom box culvert

ST2 LRT Moodie PE — Stormwater and Drainage Report
December 6, 2017



Photograph 5 Looking south at upstream face of the Highway OR 417 4.9 meter
span by 2.1 meter rise open bottom box culvert

Photograph 6 Looking upstream (south) from the Corkstown Road 3.0 meter span by
2.0 meter rise open bottom box culvert towards Highway OR 417

ST2 LRT Moodie PE — Stormwater and Drainage Report
December 6, 2017



Photograph 7 Looking downstream (north) at upstream face of the Corkstown Road
3.0 meter span by 2.0 meter rise open bottom box culvert

Photograph 8 Looking upstream (south) at downstream face of the Corkstown Road
3.0 meter span by 2.0 meter rise open bottom box culvert

ST2 LRT Moodie PE — Stormwater and Drainage Report
December 6, 2017



Photograph 9 Looking downstream (north) from the Corkstown Road 3.0 meter span
by 2.0 meter rise open bottom box culvert

ST2 LRT Moodie PE — Stormwater and Drainage Report
December 6, 2017



Photograph 10 Looking downstream (north) from the Corkstown Road 3.0 meter span
by 2.0 meter rise open bottom box culvert

Photograph 11 Looking downstream (north) from the Corkstown Road 3.0 meter span
by 2.0 meter rise open bottom box culvert

ST2 LRT Moodie PE — Stormwater and Drainage Report
December 6, 2017



Photograph 12 Looking upstream (south) at the downstream face of the 1200 mm
corrugated metal pipe under the Wesley Clover Farms path

Photograph 13 Looking upstream (south) from the 1200 mm corrugated metal pipe
under the Wesley Clover Farms path

ST2 LRT Moodie PE — Stormwater and Drainage Report
December 6, 2017



Photograph 14 Looking downstream (north) from the 1200 mm corrugated metal pipe
under the Wesley Clover Farms path

Photograph 15 Looking upstream (south) at the downstream face of the 1200 mm
corrugated metal pipe under the Wesley Clover Farms path

ST2 LRT Moodie PE — Stormwater and Drainage Report
December 6, 2017



APPENDIX K: MOODIE YARD LMSF
STORMWATER MANAGEMENT
DESIGN

ST2 LRT Moodie PE — Stormwater and Drainage Report
December 6, 2017



Scenario: Moodie Yard LMSF

Moodie Yard LMSF Existing West

Stillwater Creek Existing

Moodie Yard LMSF Existing East

Moodie Yard LMSF West
West Basin

West Basin
A A

Wes; Ba sin

Stillwater Creek Proposed

Moodie Yard LMSF East East Basin

East Basin
[x

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 1 of 1

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



STORMWATER MANAGEMENT SUMMARY

Client: Ottawa LRT

Project: Moodie Station

Prepared by: S Dillon

Date: 27 Sep 17

Checked by:

< 4
v
Print Date: 10:57 AM

Project #: 4018023

\\stvgroup.stvinc.com\v3\DGPA\Vol3\Projects\4018023\4018023_0001\60_Discipline Info\Moodie PE - Design\PondPack\[PondPack Summary.xls]Moodie Yard

LMSF
Study Point: Stillwater Creek
Watershed: Moodie Yard LMSF
Controlling Basin: West and East
Pre Construction Area CNgimple Q, Qs Q1o Qs Qso Q100
sqm cms cms cms cms cms cms

West 62444.28 80.00
East 5840.27 95.00 0.23 0.43 0.57 0.76 0.90 1.05
Post Construction Area CNgimple Q, Qs Qqo Qs Qso Q100
without Basin sqm cms cms cms cms cms cms
West 54938.62 93.00 0.17 0.20 0.24 0.29 0.33 0.36
East 17791.35 96.00 0.13 0.35 0.42 0.50 0.55 0.61
Post Construction Area CNgimple Q, Qs Q1o Qs Qso Q100
into Basin sqm cms cms cms cms cms cms
West 54938.62 93.00 0.17 0.20 0.24 0.29 0.33 0.36
East 17791.35 96.00 0.13 0.35 0.42 0.50 0.55 0.61
Discharge from Basin Q, Qs Q1o Qs Qso Q100

cms cms cms cms cms cms
West 0.12 0.17 0.21 0.26 0.30 0.33
East 0.19 0.26 0.32 0.38 0.43 0.48
Post Construction Q, Qs Qqo Qz5 Qso Q100
Total to Study Point cms cms cms cms cms cms

0.16 0.25 0.31 0.39 0.44 0.50

69% Pre 58% Pre 54% Pre 51% Pre 49% Pre 48% Pre
Pre vs. Post Q, Qs Qqo Qz5 Qso Q100
Differential cms cms cms cms cms cms
*  -0.07 -0.18 -0.26 -0.37 -0.46 -0.55

Notes:

* Negative number indicates a reduction in flow after construction



Project Summary

Title Ottawa LRT -
Moodie Yard LMSF
Engineer Stephen M. Dillon
Company STV Incorporated
Date 9/27/2017
Notes Study Point: Stillwater Creek between Highway 417 and Corkstown Road
Watershed: Stillwater Creek
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 1 of 72

Watertown, CT 06795 USA +1-203-755-1666
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (m3/s)
(years) (m3)
Moodie Yard LMSF
Eeting st 2 2.000 919.052 12.150 0.213
Moodie Yard LMSF
Edeting West 5 5.000 1,630.031 12.150 0.403
Moodie Yard LMSF
Eiceting st 10 10.000 2,143.614 12.150 0.539
Moodie Yard LMSF
Eiceting st 25 25.000 2,835.791 12.150 0.720
Moodie Yard LMSF
Edeting West 50 50.000 3,368.346 12.150 0.858
Moodie Yard LMSF
Eiceting st 100 100.000 3,915.597 12.150 0.999
Moodie Yard LMSF
Ecsting Cost 2 2.000 223.845 11.950 0.089
Moodie Yard LMSF
Eeting East 5 5.000 319.527 11.950 0.124
Moodie Yard LMSF
Ecsting Cost 10 10.000 382.759 11.950 0.146
Moodie Yard LMSF
Ecsting Cost 25 25.000 463.547 11.950 0.175
Moodie Yard LMSF
Eeting East 50 50.000 523.380 11.950 0.196
Moodie Yard LMSF
et East 100 100.000 583.355 11.950 0.217
\"/"V°°d'e Yard LMSF 2 2.000 1,869.535 13.500 0.134
est
Moodie Yard LMSF 5 5.000 2,742.487 13.450 0.196
West
\"/"V°°d'e Yard LMSF 10 10.000 3,324.284 13.450 0.236
est
Moodie Yard LMSF 25 25.000 4,071.509 13.450 0.288
West
\","V‘;‘;f'e Yard LMSF 1 55 50.000 4,626.831 13.450 0.326
\"/"V‘;‘;S'e Yard LMSF 100 100.000 5,184.701 13.450 0.364
'E':;d'e Yard LMSF 2 2.000 723.552 12.000 0.257
'E';;d'e Yard LMSF | 5 5.000 1,018.670 12.000 0.354
'E';;d'e Yard LMSF 10 10.000 1,212.895 12.000 0.417
'E';;d'e Yard LMSF 25 25.000 1,460.611 12.000 0.496
'E';;d'e Yard LMSF 1 55 50.000 1,643.850 12.000 0.554
'E':;die Yard LMSF 100 100.000 1,827.399 12.000 0.612
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 2 of 72

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



Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (m3/s)
(years) (m3)
Stillwater Creek
Existing 2 2.000 1,142.925 12.150 0.231
Stillwater Creek
Existing 5 5.000 1,949.558 12.150 0.428
Et'.”w.ater Creek 10 10.000 2,526.344 12.100 0.569
xisting
Et'.”w.ater Creek 25 25.000 3,299.337 12.100 0.758
xisting
Et'.”w.ater Creek 50 50.000 3,891.697 12.100 0.902
xisting
Et'.”w.ater Creek 100 100.000 4,498.952 12.100 1.050
xisting
Stillwater Creek
Proposed 2 2.000 2,593.087 12.100 0.197
Stillwater Creek
Proposed 5 5.000 3,761.157 12.100 0.284
Stillwater Creek
Proposed 10 10.000 4,537.152 12.100 0.341
Stillwater Creek
Proposed 25 25.000 5,532.149 12.100 0.423
Stillwater Creek
Proposed 50 50.000 6,270.681 12.100 0.482
Stillwater Creek 100 100.000 7,012.072 12.100 0.540
Proposed
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (m3/s) Water Pond Storage
(years) (m3) Surface (m3)
Elevation
(m)
‘(’}’ﬁi’t Basin 1, 2.000| 1,869.535 13.500 0.134 (N/A) (N/A)
‘(’(‘gelj%Bas'“ 2 2.000| 1,869.535 14.100 0.118 70.841 306.502
\(’}ﬁ?t Basin | g 5.000 |  2,742.487 13.450 0.196 (N/A) (N/A)
‘(’(")elﬁ)Bas'“ 5 5.000 |  2,742.487 14.050 0.173 70.920 419.995
‘(’}’ﬁi’t Basin 1 49 10.000 |  3,324.284 13.450 0.236 (N/A) (N/A)
‘(’(‘gej%Bas'“ 10 10.000 |  3,324.284 14.050 0.210 70.972 494.242
‘(’}’ﬁi’t Basin | 55 25.000|  4,071.509 13.450 0.288 (N/A) (N/A)
‘(’(‘gelj%Bas'“ 25 25.000 |  4,071.509 14.000 0.259 71.031 579.108
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 3 of 72

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



Subsection: Master Network Summary

Pond Summary

Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (m3/s) Water Pond Storage
(years) (m3) Surface (m3)
Elevation
(m)
West Basin
) 50 50.000 |  4,626.831 13.450 0.326 (N/A) (N/A)
‘(’(‘gej%Bas'“ 50 50.000 |  4,626.831 13.950 0.295 71.073 639.932
‘(’}’ﬁi’t Basin | 100 100.000 |  5,184.701 13.450 0.364 (N/A) (N/A)
‘(’(‘gelﬁ)Bas'“ 100 100.000 |  5,184.701 13.950 0.330 71.115 700.191
(Est)t Basin |, 2.000 723.552 12.000 0.257 (N/A) (N/A)
East Basin
o 2 2.000 723.552 12.100 0.186 70.922 143.397
(Ef,\f)t Basin | g 5.000| 1,018.670 12.000 0.354 (N/A) (N/A)
East Basin | 5.000| 1,018.670 12.100 0.264 71.020 187.118
(ouT)
(Est)t Basin 149 10.000 |  1,212.895 12.000 0.417 (N/A) (N/A)
(ngJtTE)‘as'“ 10 10.000 |  1,212.895 12.100 0.315 71.080 213.905
(Est)t Basin | 55 25.000 |  1,460.611 12.000 0.496 (N/A) (N/A)
(ngJtTE)‘as'“ 25 25.000|  1,460.611 12.050 0.382 71.154 246.696
(Ef,\f)t Basin | 59 50.000 |  1,643.850 12.000 0.554 (N/A) (N/A)
(ngJtTE)‘as'” 50 50.000 |  1,643.850 12.050 0.432 71.207 270.171
(Ef,\f)t Basin 1409 100.000 |  1,827.399 12.000 0.612 (N/A) (N/A)
(ngJtTE)‘aSi“ 100 100.000 |  1,827.399 12.050 0.480 71.260 293.532
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 4 of 72

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



Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF East

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

2 YR
2.000 years
72.000 hours
51.501 mm

0.167 hours
17,791.350 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.022 hours

11.977 hours
0.260 m3/s
0.050 hours

12.000 hours

Output) 0.257 m3/s
Drainage Area
SCS CN (Composite) 96.000

Area (User Defined)
Maximum Retention

17,791.350 m2

(Pervious) 10.583 mm

(Penvons, 20 percent) 217 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 40.668 mm

Runoff Volume (Pervious) 723.544 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 723.552 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.167 hours

Computational Time

Increment 0.022 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.846 m3/s

Unit peak time, Tp 0.111 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 2.000 years
Storm Event: 2 YR

Bentley PondPack V8i
[08.11.01.56]
Page 5 of 72



Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF East

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

5YR
5.000 years
72.000 hours
68.501 mm

0.167 hours
17,791.350 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.022 hours

11.977 hours
0.359 m3/s
0.050 hours

12.000 hours

Output) 0.354 m3/s
Drainage Area
SCS CN (Composite) 96.000

Area (User Defined)
Maximum Retention

17,791.350 m2

(Pervious) 10:583 mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 57.256 mm

(Pervious)
Runoff Volume (Pervious)

1,018.660 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

1,018.670 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution
Center

0.167 hours
0.022 hours

483.432

0.749
1.670
0.846 m3/s
0.111 hours

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

Return Event: 5.000 years
Storm Event: 5 YR

Bentley PondPack V8i
[08.11.01.56]
Page 7 of 72



Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF East

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

10 YR
10.000 years
72.000 hours
79.601 mm

0.167 hours
17,791.350 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.022 hours

11.977 hours
0.423 m3/s
0.050 hours

12.000 hours

Output) 0.417 m3/s
Drainage Area
SCS CN (Composite) 96.000

Area (User Defined)
Maximum Retention

17,791.350 m2

(Pervious) 10:583 mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 68.173 mm

(Pervious)
Runoff Volume (Pervious)

1,212.883 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

1,212.895 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution

0.167 hours

0.022 hours

483.432

0.749
1.670
0.846 m3/s
0.111 hours

Center

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

Return Event: 10.000 years

Storm Event: 10 YR

Bentley PondPack V8i
[08.11.01.56]
Page 9 of 72



Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF East

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

25 YR
25.000 years
72.000 hours
93.701 mm

0.167 hours
17,791.350 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.022 hours

11.977 hours
0.504 m3/s
0.050 hours

12.000 hours

Output) 0.496 m3/s
Drainage Area
SCS CN (Composite) 96.000

Area (User Defined)
Maximum Retention

17,791.350 m2

(Pervious) 10:583 mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 82.097 mm

(Pervious)
Runoff Volume (Pervious)

1,460.621 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

1,460.611 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution

Moodie MSF.ppc

0.167 hours

0.022 hours

483.432

0.749
1.670
0.846 m3/s
0.111 hours

Center

9/27/2017 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 25.000 years
Storm Event: 25 YR

Bentley PondPack V8i
[08.11.01.56]
Page 11 of 72



Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF East

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

50 YR
50.000 years
72.000 hours

104.101 mm

0.167 hours
17,791.350 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.022 hours

11.977 hours
0.564 m3/s
0.050 hours

12.000 hours

Output) 0.554 m3/s
Drainage Area
SCS CN (Composite) 96.000

Area (User Defined)
Maximum Retention

17,791.350 m2

(Pervious) 10:583 mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 92.396 mm

(Pervious)
Runoff Volume (Pervious)

1,643.851 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

1,643.850 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution
Center

0.167 hours
0.022 hours

483.432

0.749
1.670
0.846 m3/s
0.111 hours

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

Return Event: 50.000 years

Storm Event: 50 YR

Bentley PondPack V8i
[08.11.01.56]
Page 13 of 72



Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF East

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100 YR
100.000 years

72.000 hours
114.501 mm

0.167 hours
17,791.350 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.022 hours

11.977 hours
0.623 m3/s
0.050 hours

12.000 hours

Output) 0.612 m3/s
Drainage Area
SCS CN (Composite) 96.000

Area (User Defined)
Maximum Retention

17,791.350 m2

(Pervious) 10:583 mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 102.712 mm

(Pervious)
Runoff Volume (Pervious)

1,827.385 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

1,827.399 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution

0.167 hours
0.022 hours

483.432

0.749
1.670
0.846 m3/s
0.111 hours

Center

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

Return Event: 100.000 years

Storm Event: 100 YR

Bentley PondPack V8i
[08.11.01.56]
Page 15 of 72



Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF Existing East

Moodie MSF.ppc
9/27/2017

Storm Event 2 YR
Return Event 2.000 years
Duration 72.000 hours
Depth 51.501 mm
Time of Concentration

(Composite) 0.100 hours

Area (User Defined) 5,840.270 m2

Computational Time

Increment 0.013 hours
Time to Peak (Computed) 11.933 hours
Flow (Peak, Computed) 0.091 m3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Output)

11.950 hours

0.089 m3/s

Drainage Area

SCS CN (Composite) 95.000
Area (User Defined) 5,840.270 m2
Maximum Retention

(Pervious) 13.368 mm

(Penvons, 20 percent) 2674 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 38.332 mm

Runoff Volume (Pervious) 223.868 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 223.845 m3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours
Computational Time

Increment 0.013 hours
Unit Hydrograph Shape

Factor 483.432

K Factor 0.749
Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.463 m3/s
Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 2.000 years
Storm Event: 2 YR

Bentley PondPack V8i
[08.11.01.56]
Page 17 of 72



Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF Existing East

Moodie MSF.ppc
9/27/2017

Storm Event 5YR
Return Event 5.000 years
Duration 72.000 hours
Depth 68.501 mm
Time of Concentration

(Composite) 0.100 hours

Area (User Defined) 5,840.270 m2

Computational Time

Increment 0.013 hours
Time to Peak (Computed) 11.933 hours
Flow (Peak, Computed) 0.127 m3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Output)

11.950 hours

0.124 m3/s

Drainage Area

SCS CN (Composite) 95.000
Area (User Defined) 5,840.270 m2
Maximum Retention

(Pervious) 13.368 mm

(Penvons, 20 percent) 2674 mm
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 54.715 mm

Runoff Volume (Pervious) 319.551 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 319.527 m3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours
Computational Time

Increment 0.013 hours
Unit Hydrograph Shape

Factor 483.432

K Factor 0.749
Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.463 m3/s
Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 5.000 years
Storm Event: 5 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF Existing East

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

10 YR
10.000 years
72.000 hours
79.601 mm

0.100 hours
5,840.270 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.933 hours
0.151 m3/s
0.050 hours

11.950 hours

Output) 0.146 m3/s
Drainage Area
SCS CN (Composite) 95.000

Area (User Defined)
Maximum Retention

5,840.270 m2

(Pervious) 13.368 mm

i eterten 2674
Cumulative Runoff

(C;en:\;;lcifge Runoff Depth 65.538 mm

Runoff Volume (Pervious) 382.759 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 382.759 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.463 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 10.000 years

Storm Event: 10 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF Existing East

Moodie MSF.ppc
9/27/2017

Storm Event 25 YR
Return Event 25.000 years
Duration 72.000 hours
Depth 93.701 mm
fime of Concentration 0.100 hours
Area (User Defined) 5,840.270 m?2
Computational Time 0.013 hours
Time to Peak (Computed) 11.920 hours
Flow (Peak, Computed) 0.181 m3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

11.950 hours

3

Output) 0.175 m3/s
Drainage Area

SCS CN (Composite) 95.000
Area (User Defined) 5,840.270 m2

Maximum Retention

(Pervious) 13.368 mm

Maximum Retention

(Pervious, 20 percent) 2.674 mm
Cumulative Runoff

Cumulative Runoff Depth

(Pervious) 79.371 mm

Runoff Volume (Pervious) 463.546 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 463.547 m3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours
Computational Time

Increment 0.013 hours
Unit Hydrograph Shape

Factor 483.432

K Factor 0.749
Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.463 m3/s
Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 25.000 years

Storm Event: 25 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF Existing East

Moodie MSF.ppc
9/27/2017

Storm Event 50 YR
Return Event 50.000 years
Duration 72.000 hours
Depth 104.101 mm
fime of Concentration 0.100 hours
Area (User Defined) 5,840.270 m?2
f:CT:nﬂtea:;"“a' Time 0.013 hours
Time to Peak (Computed) 11.920 hours
Flow (Peak, Computed) 0.203 m3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

11.950 hours

3

Output) 0.196 m3/s
Drainage Area

SCS CN (Composite) 95.000
Area (User Defined) 5,840.270 m2

Maximum Retention

(Pervious) 13.368 mm

Maximum Retention

(Pervious, 20 percent) 2.674 mm
Cumulative Runoff

Cumulative Runoff Depth

(Pervious) 89.616 mm

Runoff Volume (Pervious) 523.380 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 523.380 m3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours
Computational Time

Increment 0.013 hours
Unit Hydrograph Shape

Factor 483.432

K Factor 0.749
Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.463 m3/s
Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 50.000 years

Storm Event: 50 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF Existing East

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100 YR
100.000 years

72.000 hours
114.501 mm

0.100 hours
5,840.270 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.013 hours

11.920 hours
0.225 m3/s
0.050 hours

11.950 hours

Output) 0.217 m3/s
Drainage Area
SCS CN (Composite) 95.000

Area (User Defined)
Maximum Retention

5,840.270 m2

(Pervious) 13.368 mm

(Penvons, 20 percent) 2674 mm
Cumulative Runoff

(Cpuen:\;;ljsge Runoff Depth 99.887 mm

Runoff Volume (Pervious) 583.364 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 583.355 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.100 hours

Computational Time

Increment 0.013 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 0.463 m3/s

Unit peak time, Tp 0.067 hours

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Return Event: 100.000 years

Storm Event: 100 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF Existing West

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

2 YR
2.000 years
72.000 hours
51.501 mm

0.428 hours
62,444.280 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.057 hours

12.165 hours
0.216 m3/s
0.050 hours

12.150 hours

Output) 0.213 m3/s
Drainage Area
SCS CN (Composite) 80.000

Area (User Defined)
Maximum Retention

62,444.280 m?

(Pervious) 63.500 mm

Maximum Retention

(Pervious, 20 percent) 12.700 mm
Cumulative Runoff

CumL!Iative Runoff Depth 14.716 mm

(Pervious)

Runoff Volume (Pervious) 918.946 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume 919.052 m3
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.428 hours

Computational Time

Increment 0.057 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 1.156 m3/s

Unit peak time, Tp 0.286 hours

Bentley Systems, Inc. Haestad Methods Solution
Center

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

Return Event: 2.000 years
Storm Event: 2 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF Existing West

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

5YR
5.000 years
72.000 hours
68.501 mm

0.428 hours
62,444.280 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.057 hours

12.165 hours
0.406 m3/s
0.050 hours

12.150 hours

Output) 0.403 m3/s
Drainage Area
SCS CN (Composite) 80.000

Area (User Defined)
Maximum Retention

62,444.280 m?

(Pervious) 63500 mm

v S o
Cumulative Runoff

Cumulative Runoff Depth 26.100 mm

(Pervious)
Runoff Volume (Pervious)

1,629.779 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

1,630.031 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution
Center

0.428 hours

0.057 hours

483.432

0.749
1.670
1.156 m3/s
0.286 hours

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

Return Event: 5.000 years
Storm Event: 5 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF Existing West

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

10 YR
10.000 years
72.000 hours
79.601 mm

0.428 hours
62,444.280 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.057 hours

12.165 hours
0.542 m3/s
0.050 hours

12.150 hours

Output) 0.539 m3/s
Drainage Area
SCS CN (Composite) 80.000

Area (User Defined)
Maximum Retention

62,444.280 m?

(Pervious) 63500 mm

v S o
Cumulative Runoff

Cumulative Runoff Depth 34.323 mm

(Pervious)
Runoff Volume (Pervious)

2,143.261 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

2,143.614 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution

0.428 hours

0.057 hours

483.432

0.749
1.670
1.156 m3/s
0.286 hours

Center

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

Return Event: 10.000 years

Storm Event: 10 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF Existing West

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

25 YR
25.000 years
72.000 hours
93.701 mm

0.428 hours
62,444.280 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.057 hours

12.165 hours
0.723 m3/s
0.050 hours

12.150 hours

Output) 0.720 m3/s
Drainage Area
SCS CN (Composite) 80.000

Area (User Defined)
Maximum Retention

62,444.280 m?

(Pervious) 63500 mm

Fons, 53 mem 700
Cumulative Runoff

Cumulative Runoff Depth 45.406 mm

(Pervious)
Runoff Volume (Pervious)

2,835.320 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

2,835.791 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution
Center

0.428 hours

0.057 hours

483.432

0.749
1.670
1.156 m3/s
0.286 hours

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

Return Event: 25.000 years

Storm Event: 25 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF Existing West

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

50 YR
50.000 years
72.000 hours

104.101 mm

0.428 hours
62,444.280 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.057 hours

12.165 hours
0.860 m3/s
0.050 hours

12.150 hours

Output) 0.858 m3/s
Drainage Area
SCS CN (Composite) 80.000

Area (User Defined)
Maximum Retention

62,444.280 m?

(Pervious) 63500 mm

v S o
Cumulative Runoff

Cumulative Runoff Depth 53.932 mm

(Pervious)
Runoff Volume (Pervious)

3,367.756 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

3,368.346 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution
Center

0.428 hours

0.057 hours

483.432

0.749
1.670
1.156 m3/s
0.286 hours

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

Return Event: 50.000 years

Storm Event: 50 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF Existing West

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100 YR
100.000 years

72.000 hours
114.501 mm

0.428 hours
62,444.280 m2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.057 hours

12.165 hours
1.001 m3/s
0.050 hours

12.150 hours

Output) 0.999 m3/s
Drainage Area
SCS CN (Composite) 80.000

Area (User Defined)
Maximum Retention

62,444.280 m?

(Pervious) 63500 mm

v S o
Cumulative Runoff

Cumulative Runoff Depth 62.695 mm

(Pervious)
Runoff Volume (Pervious)

3,914.913 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

3,915.597 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution

0.428 hours

0.057 hours

483.432

0.749
1.670
1.156 m3/s
0.286 hours

Center

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

Return Event: 100.000 years

Storm Event: 100 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF West

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

2 YR
2.000 years
72.000 hours
51.501 mm

2.590 hours
54,938.620 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.345 hours

13.468 hours
0.134 m3/s
0.050 hours

13.500 hours

Output) 0.134 m3/s
Drainage Area
SCS CN (Composite) 93.000

Area (User Defined)
Maximum Retention

54,938.620 m?

(Pervious) e mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 34.031 mm

(Pervious)
Runoff Volume (Pervious)

1,869.598 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

1,869.535 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution
Center

2.590 hours

0.345 hours

483.432

0.749
1.670
0.168 m3/s
1.727 hours

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

Return Event: 2.000 years
Storm Event: 2 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF West

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

5YR
5.000 years
72.000 hours
68.501 mm

2.590 hours
54,938.620 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.345 hours

13.468 hours
0.196 m3/s
0.050 hours

13.450 hours

Output) 0.196 m3/s
Drainage Area
SCS CN (Composite) 93.000

Area (User Defined)
Maximum Retention

54,938.620 m?

(Pervious) e mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 49.921 mm

(Pervious)
Runoff Volume (Pervious)

2,742.573 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

2,742.487 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution
Center

2.590 hours

0.345 hours

483.432

0.749
1.670
0.168 m3/s
1.727 hours

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

Return Event: 5.000 years
Storm Event: 5 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF West

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

10 YR
10.000 years
72.000 hours
79.601 mm

2.590 hours
54,938.620 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.345 hours

13.468 hours
0.237 m3/s
0.050 hours

13.450 hours

Output) 0.236 m3/s
Drainage Area
SCS CN (Composite) 93.000

Area (User Defined)
Maximum Retention

54,938.620 m?

(Pervious) e mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 60.511 mm

(Pervious)
Runoff Volume (Pervious)

3,324.367 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

3,324.284 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution

2.590 hours

0.345 hours

483.432

0.749
1.670
0.168 m3/s
1.727 hours

Center

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

Return Event: 10.000 years

Storm Event: 10 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF West

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

25 YR
25.000 years
72.000 hours
93.701 mm

2.590 hours
54,938.620 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.345 hours

13.468 hours
0.289 m3/s
0.050 hours

13.450 hours

Output) 0.288 m3/s
Drainage Area
SCS CN (Composite) 93.000

Area (User Defined)
Maximum Retention

54,938.620 m?

(Pervious) e mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 74.112 mm

(Pervious)
Runoff Volume (Pervious)

4,071.635 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

4,071.509 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution
Center

2.590 hours

0.345 hours

483.432

0.749
1.670
0.168 m3/s
1.727 hours

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

Return Event: 25.000 years

Storm Event: 25 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF West

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

50 YR
50.000 years
72.000 hours

104.101 mm

2.590 hours
54,938.620 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.345 hours

13.468 hours
0.327 m3/s
0.050 hours

13.450 hours

Output) 0.326 m3/s
Drainage Area
SCS CN (Composite) 93.000

Area (User Defined)
Maximum Retention

54,938.620 m?

(Pervious) 19118 mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 84.220 mm

(Pervious)
Runoff Volume (Pervious)

4,626.954 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

4,626.831 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution
Center

2.590 hours

0.345 hours

483.432

0.749
1.670
0.168 m3/s
1.727 hours

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

Return Event: 50.000 years

Storm Event: 50 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Unit Hydrograph Summary
Label: Moodie Yard LMSF West

Moodie MSF.ppc
9/27/2017

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100 YR
100.000 years

72.000 hours
114.501 mm

2.590 hours
54,938.620 m?2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

0.345 hours

13.468 hours
0.365 m3/s
0.050 hours

13.450 hours

Output) 0.364 m3/s
Drainage Area
SCS CN (Composite) 93.000

Area (User Defined)
Maximum Retention

54,938.620 m?

(Pervious) 19118 mm

(Penvous, 20 percent) S
Cumulative Runoff

Cumulative Runoff Depth 94.375 mm

(Pervious)
Runoff Volume (Pervious)

5,184.845 m3

Hydrograph Volume (Area under Hydrograph curve)

Volume

5,184.701 m3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution

2.590 hours

0.345 hours

483.432

0.749
1.670
0.168 m3/s
1.727 hours

Center

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

Return Event: 100.000 years

Storm Event: 100 YR

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Outlet Input Data
Label: East Basin

Requested Pond Water Surface Elevations

Minimum (Headwater) 69.780 m
Increment (Headwater) 0.152 m
Maximum (Headwater) 70.694 m
Outlet Connectivity
Structure Type Outlet ID Direction Outfall E1l E2
(m) (m)
Orifice-Circular Orifice Forward T™W 70.490 71.709
Culvert-Circular Culvert Forward T™W 70.490 71.709
Tailwater Settings | Tailwater (N/A) (N/A)

Moodie MSF.ppc
9/27/2017

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
Page 53 of 72



Subsection: Outlet Input Data

Label: East Basin

Structure ID: Culvert
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 610.000 mm
Length 10.000 m
Length (Computed Barrel) 10.000 m
Slope (Computed) 0.005 m/m
Outlet Control Data

Manning's n 0.012

Ke 0.500

Kb 0.011

Kr 0.000
Convergence Tolerance 0.000 m

Inlet Control Data

Equation Form Form 1

K 0.010

M 2.000

C 0.040

Y 0.670

T1 ratio (HW/D) 1.158

T2 ratio (HW/D) 1.304
Slope Correction Factor -0.500

Use unsubmerged inlet control 0 equation below T1

elevation.

Use submerged inlet control 0 equation above T2

elevation

In transition zone between unsubmerged and submerged

inlet control,

interpolate between flows at T1 & T2...

T1 Elevation 71.196 m T1 Flow 0.441 m3/s
T2 Elevation 71.286 m T2 Flow 0.504 m3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 54 of 72

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



Subsection: Outlet Input Data

Label: East Basin

Moodie MSF.ppc
9/27/2017

Structure ID: Orifice
Structure Type: Orifice-Circular

Number of Openings 1
Elevation 70.490 m
Orifice Diameter 25.400 mm
Orifice Coefficient 0.600

Structure ID: TW
Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall

Convergence Tolerances

Maximum Iterations 30
Tailwater Tolerance

(Minimum) 0.003 m
Tailwater Tolerance

(Maximum) 0.152 m
Headwater Tolerance

(Minimum) 0.003 m
Headwater Tolerance

(Maximum) 0.152m
Flow Tolerance (Minimum) 0.000 m3/s
Flow Tolerance (Maximum) 0.283 m3/s

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

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Outlet Input Data
Label: West Basin

Requested Pond Water Surface Elevations

Minimum (Headwater) 70.510 m
Increment (Headwater) 0.152 m
Maximum (Headwater) 72.034 m
Outlet Connectivity
Structure Type Outlet ID Direction Outfall E1l E2
(m) (m)
Orifice-Circular Orifice Forward T™W 70.510 72.034
Culvert-Circular Culvert Forward T™W 70.510 72.034
Tailwater Settings | Tailwater (N/A) (N/A)

Moodie MSF.ppc
9/27/2017

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Outlet Input Data

Label: West Basin

Structure ID: Culvert
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 610.000 mm
Length 12.000 m
Length (Computed Barrel) 12.003 m
Slope (Computed) 0.022 m/m
Outlet Control Data

Manning's n 0.012

Ke 0.500

Kb 0.011

Kr 0.000
Convergence Tolerance 0.000 m

Inlet Control Data

Equation Form Form 1

K 0.010

M 2.000

C 0.040

Y 0.670

T1 ratio (HW/D) 1.149

T2 ratio (HW/D) 1.296
Slope Correction Factor -0.500

Use unsubmerged inlet control 0 equation below T1

elevation.

Use submerged inlet control 0 equation above T2

elevation

In transition zone between unsubmerged and submerged

inlet control,

interpolate between flows at T1 & T2...

T1 Elevation 71211 m T1 Flow 0.441 m3/s
T2 Elevation 71.301 m T2 Flow 0.504 m3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 57 of 72

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



Subsection: Outlet Input Data

Label: West Basin

Moodie MSF.ppc
9/27/2017

Structure ID: Orifice
Structure Type: Orifice-Circular

Number of Openings 1
Elevation 70.510 m
Orifice Diameter 50.800 mm
Orifice Coefficient 0.600

Structure ID: TW
Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall

Convergence Tolerances

Maximum Iterations 30
Tailwater Tolerance

(Minimum) 0.003 m
Tailwater Tolerance

(Maximum) 0.152 m
Headwater Tolerance

(Minimum) 0.003 m
Headwater Tolerance

(Maximum) 0.152m
Flow Tolerance (Minimum) 0.000 m3/s
Flow Tolerance (Maximum) 0.283 m3/s

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

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Level Pool Pond Routing Summary Return Event: 2.000 years
Label: East Basin (IN) Storm Event: 2 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 70.490 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.257 m3/s Time to Peak (Flow, In) 12.000 hours
Flow (Peak Outlet) 0.186 m3/s Time to Peak (Flow, Outlet) 12.100 hours
Elevation (Water Surface,
Peak) 70.922 m
Volume (Peak) 143.392 m3
Mass Balance (m?)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 723.552 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 723.552 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 59 of 72

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



Subsection: Level Pool Pond Routing Summary Return Event: 5.000 years
Label: East Basin (IN) Storm Event: 5 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 70.490 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.354 m3/s Time to Peak (Flow, In) 12.000 hours
Flow (Peak Outlet) 0.264 m3/s Time to Peak (Flow, Outlet) 12.100 hours
Elevation (Water Surface,
Peak) 71.020 m
Volume (Peak) 187.127 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 1,018.670 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 1,018.670 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 60 of 72

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



Subsection: Level Pool Pond Routing Summary Return Event: 10.000 years
Label: East Basin (IN) Storm Event: 10 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 70.490 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.417 m3/s Time to Peak (Flow, In) 12.000 hours
Flow (Peak Outlet) 0.315 m3/s Time to Peak (Flow, Outlet) 12.100 hours
Elevation (Water Surface,
Peak) 71.080 m
Volume (Peak) 213.906 m3
Mass Balance (m?)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 1,212.895 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 1,212.895 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 61 of 72
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Subsection: Level Pool Pond Routing Summary Return Event: 25.000 years
Label: East Basin (IN) Storm Event: 25 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 70.490 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.496 m3/s Time to Peak (Flow, In) 12.000 hours
Flow (Peak Outlet) 0.382 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 71.154 m
Volume (Peak) 246.691 m3
Mass Balance (m?)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 1,460.611 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 1,460.611 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 62 of 72
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Subsection: Level Pool Pond Routing Summary Return Event: 50.000 years
Label: East Basin (IN) Storm Event: 50 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 70.490 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.554 m3/s Time to Peak (Flow, In) 12.000 hours
Flow (Peak Outlet) 0.432 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 71.207 m
Volume (Peak) 270.184 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 1,643.850 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 1,643.850 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
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Subsection: Level Pool Pond Routing Summary Return Event: 100.000 years
Label: East Basin (IN) Storm Event: 100 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 70.490 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.612 m3/s Time to Peak (Flow, In) 12.000 hours
Flow (Peak Outlet) 0.480 m3/s Time to Peak (Flow, Outlet) 12.050 hours
Elevation (Water Surface,
Peak) 71.260 m
Volume (Peak) 293.522 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 1,827.399 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 1,827.399 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 64 of 72
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Subsection: Level Pool Pond Routing Summary Return Event: 2.000 years
Label: West Basin (IN) Storm Event: 2 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 70.510 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.134 m3/s Time to Peak (Flow, In) 13.500 hours
Flow (Peak Outlet) 0.118 m3/s Time to Peak (Flow, Outlet) 14.100 hours
Elevation (Water Surface,
Peak) 70.841 m
Volume (Peak) 306.495 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 1,869.535 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 1,869.535 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 65 of 72
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Subsection: Level Pool Pond Routing Summary Return Event: 5.000 years
Label: West Basin (IN) Storm Event: 5 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 70.510 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.196 m3/s Time to Peak (Flow, In) 13.450 hours
Flow (Peak Outlet) 0.173 m3/s Time to Peak (Flow, Outlet) 14.050 hours
Elevation (Water Surface,
Peak) 70.920 m
Volume (Peak) 419.995 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 2,742.487 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 2,742.487 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 66 of 72
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Subsection: Level Pool Pond Routing Summary Return Event: 10.000 years
Label: West Basin (IN) Storm Event: 10 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 70.510 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.236 m3/s Time to Peak (Flow, In) 13.450 hours
Flow (Peak Outlet) 0.210 m3/s Time to Peak (Flow, Outlet) 14.050 hours
Elevation (Water Surface,
Peak) 70.972 m
Volume (Peak) 494.237 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 3,324.284 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 3,324.284 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
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Subsection: Level Pool Pond Routing Summary Return Event: 25.000 years
Label: West Basin (IN) Storm Event: 25 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 70.510 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.288 m3/s Time to Peak (Flow, In) 13.450 hours
Flow (Peak Outlet) 0.259 m3/s Time to Peak (Flow, Outlet) 14.000 hours
Elevation (Water Surface,
Peak) 71.031m
Volume (Peak) 579.118 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 4,071.509 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 4,071.509 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
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Subsection: Level Pool Pond Routing Summary Return Event: 50.000 years
Label: West Basin (IN) Storm Event: 50 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 70.510 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.326 m3/s Time to Peak (Flow, In) 13.450 hours
Flow (Peak Outlet) 0.295 m3/s Time to Peak (Flow, Outlet) 13.950 hours
Elevation (Water Surface,
Peak) 71.073 m
Volume (Peak) 639.934 m3
Mass Balance (m?3)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 4,626.831 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 4,626.831 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 69 of 72
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Subsection: Level Pool Pond Routing Summary Return Event: 100.000 years
Label: West Basin (IN) Storm Event: 100 YR

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Initial) 70.510 m
Volume (Initial) 0.000 m3
Flow (Initial Outlet) 0.000 m3/s
Flow (Initial Infiltration) 0.000 m3/s
Flow (Initial, Total) 0.000 m3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 0.364 m3/s Time to Peak (Flow, In) 13.450 hours
Flow (Peak Outlet) 0.330 m3/s Time to Peak (Flow, Outlet) 13.950 hours
Elevation (Water Surface,
Peak) 71.115m
Volume (Peak) 700.189 m3
Mass Balance (m?)
Volume (Initial) 0.000 m3
Volume (Total Inflow) 5,184.701 m3
Volume (Total Infiltration) 0.000 m3
Volume (Total Outlet 3
Outflow) 5,184.701 m
Volume (Retained) 0.000 m3
Volume (Unrouted) 0.000 m3
Error (Mass Balance) 0.000 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Moodie MSF.ppc Center [08.11.01.56]
9/27/2017 27 Siemon Company Drive Suite 200 W Page 70 of 72

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



APPENDIX L: MOODIE YARD LMSF HEC-RAS
RESULTS

ST2 LRT Moodie PE — Stormwater and Drainage Report
December 6, 2017



Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions

Elevation (m)

Elevation (m)

Stillwater Creek - Option 3 Plan: Plan 08 9/24/2017
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Output Data: HEC-RAS - Existing Conditions

Elevation (m)

Elevation (m)

Stillwater Creek - Option 3

Plan: Plan 08 9/24/2017

River = Stillwater Creek Reach = Reach No. 1 RS =390
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Output Data: HEC-RAS - Existing Conditions

Elevation (m)

Elevation (m)

Stillwater Creek - Option 3 Plan: Plan 08 9/24/2017
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Output Data: HEC-RAS - Existing Conditions

Elevation (m)

Elevation (m)

Stillwater Creek - Option 3 Plan: Plan 08 9/24/2017
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions

Elevation (m)
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Stillwater Creek - Option 3 Plan: Plan 08 9/24/2017
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Output Data: HEC-RAS - Existing Conditions
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Stillwater Creek - Option 3 Plan: Plan 08 9/24/2017
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Output Data: HEC-RAS - Existing Conditions

Elevation (m)

Elevation (m)

Stillwater Creek - Option 3
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Output Data: HEC-RAS - Existing Conditions

Elevation (m)
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Stillwater Creek - Option 3 Plan: Plan 08 9/24/2017
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Output Data: HEC-RAS - Existing Conditions
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Stillwater Creek - Option 3 Plan: Plan 08 9/24/2017
River = Stillwater Creek Reach = Reach No. 1 RS =270 Modified Cross-Section
L e S J
.07 .035 .07
7304 | T T i
i Legend
1 R
1 EG 100-Year
7 S
72.57 WS 100-Year
] 'EG 50-Year
72.0; WS 50-Year
7 e
i Crit 100-Year
-
7154 Crit 50-Year
il Ground
i Y
1 Ineff
71.09 [
1 Bank Sta
70.54
70.0-
695 T T T T i T T 1
-50 -40 -30 -20 -10 0 10 20 30
Station (m)
Stillwater Creek - Option 3 Plan: Plan 08 9/24/2017
River = Stillwater Creek Reach = Reach No. 1 RS =265  Culv Structure No. 117490 @ Corkstown Road
L Sl Sl o)
.07 .035 .07
7304 | T T i
] Legend
T e, y
1 EG 100-Year
| A A
72.5] WS 100-Year
] D 'EG 50-Year
72.0- WS 50-Year
7 A
1 Crit 100-Year
) +
715 ) Crit 50-Year
] R )
1 i Ground
1 Ineff
71.04 [
1 Bank Sta
70.5-
7 L}y
70.0-
695 T T T T = T T 1
-50 -40 -30 -20 -10 0 10 20 30
Station (m)




Output Data: HEC-RAS -
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions
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Output Data: HEC-RAS - Existing Conditions

HEC-RAS Plan: Stillwater C River: Stillwater Creek Reach: Reach No. 1

Reach River Sta Profile Cum Ch Len Q Total W.S. Elev E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m) (m3/s) (m) (m) (m/m) (m/s) (m2) (m)

Reach No. 1 410 50-Year 670.00 6.24 72.51 72.54 0.000931 0.75 8.37 19.92 0.26
Reach No. 1 410 100-Year 670.00 7.29 72.59 72.63 0.000908 0.79 10.17 22.60 0.26
Reach No. 1 400 50-Year 650.00 6.24 72.49 72.52 0.000726 0.72 9.46 14.65 0.24
Reach No. 1 400 100-Year 650.00 7.29 72.58 72.61 0.000736 0.77 10.93 20.02 0.24
Reach No. 1 390 50-Year 631.00 6.24 72.47 72.50 0.001506 0.83 8.16 23.79 0.32
Reach No. 1 390 100-Year 631.00 7.29 72.56 72.59 0.001234 0.81 10.86 33.58 0.30
Reach No. 1 380 50-Year 599.00 6.24 72.36 72.43 0.002964 1.21 5.49 11.60 0.44
Reach No. 1 380 100-Year 599.00 7.29 72.46 72.52 0.003961 1.14 7.09 18.22 0.50
Reach No. 1 370 50-Year 589.00 6.24 72.32 72.40 0.003396 1.25 4.98 7.13 0.48
Reach No. 1 370 100-Year 589.00 7.29 72.40 72.48 0.003421 1.32 5.57 8.20 0.49
Reach No. 1 360 50-Year 568.00 6.24 72.26 72.33 0.003080 1.15 5.41 8.33 0.46
Reach No. 1 360 100-Year 568.00 7.29 72.33 7241 0.003439 1.20 6.06 9.56 0.48
Reach No. 1 350 50-Year 547.00 6.24 72.22 72.27 0.001997 1.00 6.23 8.43 0.37
Reach No. 1 350 100-Year 547.00 7.29 72.29 72.35 0.002193 1.07 6.82 8.97 0.39
Reach No. 1 340 50-Year 532.00 6.24 72.18 72.24 0.002634 1.01 6.16 10.42 0.42
Reach No. 1 340 100-Year 532.00 7.29 72.25 72.31 0.002699 1.06 6.88 11.11 0.43
Reach No. 1 330 50-Year 512.00 6.24 7212 72.18 0.003012 1.1 5.60 8.87 0.45
Reach No. 1 330 100-Year 512.00 7.29 72.18 72.25 0.003201 1.18 6.16 9.33 0.47
Reach No. 1 320 50-Year 491.00 6.24 71.83 72.04 0.017193 2.01 3.1 7.75 1.01
Reach No. 1 320 100-Year 491.00 7.29 71.89 72.10 0.016913 2.07 3.53 8.31 1.01
Reach No. 1 310 50-Year 474.00 6.24 71.50 71.55 0.000883 1.00 6.25 8.38 0.28
Reach No. 1 310 100-Year 474.00 7.29 71.61 71.66 0.000915 1.07 6.79 8.94 0.29
Reach No. 1 305 Culvert

Reach No. 1 300 50-Year 384.00 6.24 71.41 71.45 0.000594 0.87 7.21 10.43 0.23
Reach No. 1 300 100-Year 384.00 7.29 71.51 71.56 0.000650 0.95 7.71 11.15 0.24
Reach No. 1 290 50-Year 368.00 6.24 71.39 71.43 0.002358 0.91 6.87 12.52 0.39
Reach No. 1 290 100-Year 368.00 7.29 71.50 71.54 0.001900 0.88 8.33 18.09 0.36
Reach No. 1 285 50-Year 351.00 6.24 71.36 71.39 0.002200 0.83 7.75 18.87 0.37
Reach No. 1 285 100-Year 351.00 7.29 71.48 71.51 0.001600 0.76 10.32 23.52 0.32
Reach No. 1 280 50-Year 345.00 6.24 71.35 71.38 0.001336 0.75 9.49 29.21 0.30
Reach No. 1 280 100-Year 345.00 7.29 71.47 71.50 0.000998 0.69 13.76 41.97 0.26
Reach No. 1 275 50-Year 337.00 6.24 71.34 71.37 0.001499 0.81 8.51 25.56 0.32
Reach No. 1 275 100-Year 337.00 7.29 71.46 71.49 0.001128 0.74 12.84 38.80 0.28
Reach No. 1 270 50-Year 325.00 6.24 71.28 71.35 0.000803 1.18 5.27 9.14 0.28
Reach No. 1 270 100-Year 325.00 7.29 71.38 71.47 0.000907 1.31 5.58 9.80 0.30
Reach No. 1 265 Culvert

Reach No. 1 260 50-Year 301.00 6.24 71.22 71.29 0.000692 1.13 5.50 13.02 0.27
Reach No. 1 260 100-Year 301.00 7.29 71.31 71.40 0.000805 1.26 5.77 14.56 0.29
Reach No. 1 250 50-Year 282.00 6.24 71.22 71.25 0.001495 0.75 8.37 14.21 0.31
Reach No. 1 250 100-Year 282.00 7.29 71.32 71.35 0.001293 0.74 9.81 15.02 0.29
Reach No. 1 240 50-Year 262.00 6.24 7117 71.21 0.002527 0.90 6.91 13.35 0.40
Reach No. 1 240 100-Year 262.00 7.29 71.28 71.32 0.002110 0.86 8.46 15.41 0.37
Reach No. 1 230 50-Year 243.00 6.24 71.14 7117 0.001472 0.90 8.43 14.43 0.32
Reach No. 1 230 100-Year 243.00 7.29 71.25 71.28 0.001391 0.90 10.11 16.33 0.31
Reach No. 1 220 50-Year 223.00 6.24 71.01 71.11 0.008229 1.41 4.43 10.76 0.70
Reach No. 1 220 100-Year 223.00 7.29 71.16 71.23 0.004446 1.16 6.29 12.91 0.53
Reach No. 1 210 50-Year 203.00 6.24 70.91 70.99 0.004197 1.27 4.91 8.19 0.52
Reach No. 1 210 100-Year 203.00 7.29 71.11 7117 0.002299 1.04 8.27 25.23 0.40




Output Data: HEC-RAS - Existing Conditions

HEC-RAS Plan: Stillwater C River: Stillwater Creek Reach: Reach No. 1 (Continued)

Reach River Sta Profile Cum Ch Len Q Total W.S. Elev E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m) (m3/s) (m) (m) (m/m) (m/s) (m2) (m)

Reach No. 1 200 50-Year 181.00 6.24 70.90 70.93 0.001223 0.73 8.52 13.17 0.29
Reach No. 1 200 100-Year 181.00 7.29 71.11 71.13 0.000736 0.62 12.68 2717 0.23
Reach No. 1 190 50-Year 162.00 6.24 70.86 70.90 0.001685 0.82 7.58 12.43 0.34
Reach No. 1 190 100-Year 162.00 7.29 71.09 71.11 0.000910 0.65 12.45 35.19 0.25
Reach No. 1 180 50-Year 142.00 6.24 70.86 70.88 0.000492 0.64 16.13 34.96 0.19
Reach No. 1 180 100-Year 142.00 7.29 71.09 71.10 0.000275 0.54 25.87 54.80 0.15
Reach No. 1 170 50-Year 121.00 6.24 70.85 70.87 0.000346 0.60 21.64 59.98 0.16
Reach No. 1 170 100-Year 121.00 7.29 71.09 71.10 0.000169 0.46 39.31 95.97 0.12
Reach No. 1 160 50-Year 110.00 6.24 70.85 70.86 0.000655 0.63 21.57 75.99 0.21
Reach No. 1 160 100-Year 110.00 7.29 71.09 71.09 0.000205 0.41 44.52 115.85 0.12
Reach No. 1 155 Culvert

Reach No. 1 150 50-Year 101.00 6.24 70.16 70.86 0.011225 3.70 1.69 38.38 1.00
Reach No. 1 150 100-Year 101.00 7.29 70.31 71.09 0.011024 3.91 1.86 67.57 1.00
Reach No. 1 140 50-Year 81.00 6.24 70.14 70.20 0.002873 1.10 8.16 33.56 0.43
Reach No. 1 140 100-Year 81.00 7.29 70.20 70.26 0.002807 1.1 10.35 43.03 0.43
Reach No. 1 130 50-Year 62.00 6.24 70.09 70.13 0.004372 0.97 7.65 32.75 0.51
Reach No. 1 130 100-Year 62.00 7.29 70.16 70.20 0.003389 0.91 10.24 40.52 0.45
Reach No. 1 120 50-Year 39.00 6.24 69.70 69.94 0.014789 217 2.87 5.39 0.95
Reach No. 1 120 100-Year 39.00 7.29 69.77 70.03 0.015295 2.23 3.27 717 0.97
Reach No. 1 110 50-Year 19.00 6.24 69.59 69.72 0.006639 1.54 4.05 7.05 0.65
Reach No. 1 110 100-Year 19.00 7.29 69.66 69.79 0.006682 1.60 4.55 7.51 0.66
Reach No. 1 100 50-Year 6.24 69.27 69.51 0.016919 2.20 2.83 5.84 1.01
Reach No. 1 100 100-Year 7.29 69.33 69.59 0.016736 2.27 3.21 6.28 1.01
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Stillwater Creek - Option 3 Plan: Plan 09 10/27/2017
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Stillwater Creek - Option 3 Plan: Plan 09
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Output Data: HEC-RAS - Proposed Conditions

Elevation (m)

Elevation (m)

Stillwater Creek - Option 3

Plan: Plan 09

River = Stillwater Creek Reach = Reach No. 1 R

10/27/2017
S =330

.05 % .035 % .05
76+
| Legend
L (R — Y
| EG 100-Year
75 'EG 50-Year
B —_—
] WS 100-Year
1 WS 50-Year
. e
74i Ground
[}
1 Bank Sta
73
72
714
70 T T T T T T T 1
-80 -60 -40 -20 0 20 40 60 80
Station (m)
Stillwater Creek - Option 3 Plan: Plan 09 10/27/2017
River = Stillwater Creek Reach = Reach No. 1 RS = 320
.05 % .035 % .05
76+
| Legend
,,,,,,,,,,,, W
] EG 100-Year
] 'EG 50-Year
| —_—
9] WS 100-Year
A
1 Crit 100-Year
| WS 50-Year
-
747 Crit 50-Year
7 —_——
B Ground
| [ J
| Bank Sta
73
72
71 T T T T T 1
-40 -20 0 20 40 60 80

Station (m)




Output Data: HEC-RAS - Proposed Conditions
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Stillwater Creek - Option 3 Plan: Plan 09 10/27/2017
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Output Data: HEC-RAS - Proposed Conditions
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Stillwater Creek - Option 3 Plan: Plan 09 10/27/2017
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions
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Output Data: HEC-RAS - Proposed Conditions

HEC-RAS Plan: Stillwater Creek River: Stillwater Creek Reach: Reach No. 1

Reach River Sta Profile Cum Ch Len Q Total Min Ch EI W.S. Elev E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m) (m3/s) (m) (m) (m) (m/m) (m/s) (m2) (m)

Reach No. 1 410 50-Year 670.00 6.24 71.00 72.51 72.54 0.000931 0.75 8.37 19.92 0.26
Reach No. 1 410 100-Year 670.00 7.29 71.00 72.59 72.63 0.000908 0.79 10.17 22.60 0.26
Reach No. 1 400 50-Year 650.00 6.24 71.00 72.49 72.52 0.000726 0.72 9.46 14.65 0.24
Reach No. 1 400 100-Year 650.00 7.29 71.00 72.58 72.61 0.000736 0.77 10.93 20.03 0.24
Reach No. 1 390 50-Year 631.00 6.24 71.00 72.47 72.50 0.001506 0.83 8.16 23.79 0.32
Reach No. 1 390 100-Year 631.00 7.29 71.00 72.56 72.59 0.001234 0.81 10.86 33.58 0.30
Reach No. 1 380 50-Year 599.00 6.24 71.00 72.36 72.43 0.002964 1.21 5.49 11.60 0.44
Reach No. 1 380 100-Year 599.00 7.29 71.00 72.46 72.52 0.003960 1.14 7.09 18.23 0.50
Reach No. 1 370 50-Year 589.00 6.24 71.00 72.32 72.40 0.003395 1.25 4.98 713 0.48
Reach No. 1 370 100-Year 589.00 7.29 71.00 72.40 72.48 0.003420 1.32 5.57 8.20 0.49
Reach No. 1 360 50-Year 568.00 6.24 71.00 72.26 72.33 0.003080 1.15 541 8.33 0.46
Reach No. 1 360 100-Year 568.00 7.29 71.00 72.33 7241 0.003439 1.20 6.06 9.56 0.48
Reach No. 1 350 50-Year 547.00 6.24 71.00 72.22 72.27 0.001997 1.00 6.23 8.43 0.37
Reach No. 1 350 100-Year 547.00 7.29 71.00 72.29 72.35 0.002193 1.07 6.82 8.97 0.39
Reach No. 1 340 50-Year 532.00 6.24 71.00 72.18 72.24 0.002634 1.01 6.16 10.42 0.42
Reach No. 1 340 100-Year 532.00 7.29 71.00 72.25 72.31 0.002699 1.06 6.88 11.11 0.43
Reach No. 1 330 50-Year 512.00 6.24 71.00 7212 72.18 0.003011 1.11 5.60 8.87 0.45
Reach No. 1 330 100-Year 512.00 7.29 71.00 7218 72.25 0.003201 1.18 6.16 9.33 0.47
Reach No. 1 320 50-Year 491.00 6.24 71.08 71.83 72.04 0.017193 2.01 3.1 7.75 1.01
Reach No. 1 320 100-Year 491.00 7.29 71.08 71.89 72.10 0.016913 2.07 3.53 8.31 1.01
Reach No. 1 310 50-Year 474.00 6.24 70.22 71.43 71.49 0.001048 1.05 5.94 8.08 0.30
Reach No. 1 310 100-Year 474.00 7.29 70.22 71.56 71.62 0.001030 1.11 6.55 8.70 0.31
Reach No. 1 305 Culvert

Reach No. 1 275 50-Year 337.00 6.24 69.61 71.29 71.36 0.000962 1.25 4.99 20.54 0.31
Reach No. 1 275 100-Year 337.00 7.29 69.61 71.39 71.49 0.001066 1.37 5.31 35.23 0.33
Reach No. 1 265 Culvert

Reach No. 1 260 50-Year 301.00 6.24 69.37 71.22 71.29 0.000692 1.13 5.50 13.02 0.27
Reach No. 1 260 100-Year 301.00 7.29 69.37 71.31 71.40 0.000805 1.26 5.77 14.56 0.29
Reach No. 1 250 50-Year 282.00 6.24 69.75 71.22 71.25 0.001495 0.75 8.37 14.21 0.31
Reach No. 1 250 100-Year 282.00 7.29 69.75 71.32 71.35 0.001293 0.74 9.81 15.02 0.29
Reach No. 1 240 50-Year 262.00 6.24 69.74 7117 71.21 0.002527 0.90 6.91 13.35 0.40
Reach No. 1 240 100-Year 262.00 7.29 69.74 71.28 71.32 0.002110 0.86 8.46 15.41 0.37
Reach No. 1 230 50-Year 243.00 6.24 69.74 71.14 71.17 0.001472 0.90 8.43 14.43 0.32
Reach No. 1 230 100-Year 243.00 7.29 69.74 71.25 71.28 0.001391 0.90 10.11 16.33 0.31
Reach No. 1 220 50-Year 223.00 6.24 70.09 71.01 71.1 0.008229 1.41 4.43 10.76 0.70
Reach No. 1 220 100-Year 223.00 7.29 70.09 71.16 71.23 0.004446 1.16 6.29 12.91 0.53
Reach No. 1 210 50-Year 203.00 6.24 69.84 70.91 70.99 0.004197 1.27 4.91 8.19 0.52
Reach No. 1 210 100-Year 203.00 7.29 69.84 7111 71.17 0.002299 1.04 8.27 25.23 0.40
Reach No. 1 200 50-Year 181.00 6.24 69.73 70.90 70.93 0.001223 0.73 8.52 13.17 0.29
Reach No. 1 200 100-Year 181.00 7.29 69.73 7111 71.13 0.000736 0.62 12.68 27.17 0.23
Reach No. 1 190 50-Year 162.00 6.24 69.47 70.86 70.90 0.001685 0.82 7.58 12.43 0.34
Reach No. 1 190 100-Year 162.00 7.29 69.47 71.09 71.11 0.000910 0.65 12.45 35.19 0.25
Reach No. 1 180 50-Year 142.00 6.24 69.25 70.86 70.88 0.000492 0.64 16.13 34.96 0.19
Reach No. 1 180 100-Year 142.00 7.29 69.25 71.09 71.10 0.000275 0.54 25.87 54.80 0.15
Reach No. 1 170 50-Year 121.00 6.24 69.00 70.85 70.87 0.000346 0.60 21.64 59.98 0.16
Reach No. 1 170 100-Year 121.00 7.29 69.00 71.09 71.10 0.000169 0.46 39.31 95.97 0.12
Reach No. 1 160 50-Year 110.00 6.24 68.81 70.85 70.86 0.000655 0.63 21.57 75.99 0.21
Reach No. 1 160 100-Year 110.00 7.29 68.81 71.09 71.09 0.000205 0.41 44.52 115.85 0.12
Reach No. 1 155 Culvert

Reach No. 1 150 50-Year 101.00 6.24 68.75 70.16 70.86 0.011225 3.70 1.69 38.38 1.00
Reach No. 1 150 100-Year 101.00 7.29 68.75 70.31 71.09 0.011024 3.91 1.86 67.57 1.00
Reach No. 1 140 50-Year 81.00 6.24 68.75 70.14 70.20 0.002873 1.10 8.16 33.56 0.43
Reach No. 1 140 100-Year 81.00 7.29 68.75 70.20 70.26 0.002807 1.11 10.35 43.03 0.43
Reach No. 1 130 50-Year 62.00 6.24 69.00 70.09 70.13 0.004372 0.97 7.65 32.75 0.51




Output Data: HEC-RAS - Proposed Conditions

HEC-RAS Plan: Stillwater Creek River: Stillwater Creek Reach: Reach No. 1 (Continued)

Reach River Sta Profile Cum Ch Len Q Total Min Ch EI W.S. Elev E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m) (m3fs) (m) (m) (m) (m/m) (mis) (m2) (m)
Reach No. 1 130 100-Year 62.00 7.29 69.00 70.16 70.20 0.003389 0.91 10.24 40.52 0.45
Reach No. 1 120 50-Year 39.00 6.24 68.77 69.70 69.94 0.014789 217 2.87 5.39 0.95
Reach No. 1 120 100-Year 39.00 7.29 68.77 69.77 70.03 0.015295 2.23 3.27 717 0.97
Reach No. 1 110 50-Year 19.00 6.24 68.48 69.59 69.72 0.006639 1.54 4.05 7.05 0.65
Reach No. 1 110 100-Year 19.00 7.29 68.48 69.66 69.79 0.006682 1.60 4.55 7.51 0.66
Reach No. 1 100 50-Year 6.24 68.25 69.27 69.51 0.016919 2.20 2.83 5.84 1.01
Reach No. 1 100 100-Year 7.29 68.25 69.33 69.59 0.016736 2.27 3.21 6.28 1.01
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