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Alternative 1A

Titcombe Drain Crossing

Basin Drain Crossing

Cabhill Drain Crossing

Cahill / Wolfe Drainage Along Talbot Road

Detroit River international Crossing Study



Worksheet for Circular Channel

Project Description

Worksheet Titcome_prelimin
Flow Element Circular Channel
Method Manning's Formu
Soive For Full Flow Diamets
Input Data

Mannings Coefaci.  0.013
Channel Slcpe 005000 m/m

Discharge 3.2000 m¥s
Results

Depth 127 m
Diametar 1,269.0 mm
Flow Area 1.3 m?
Wetied Perimet 430 m
Top Width 000 m
Critical Depth 087 m
Percent Full 100.0 %

Critical Slope ~ D05735

Velocity 253
Velocity Head 0.33
Specific Energy  1.60
Froude Number  0.00

Maximum Disct 3.4423

Discharge Full  3.2000

Slope Full 005000

Flow Type N/A

mifs
m¥s
m/m

Notes: Discharge of 3.2 m3/s was taken from taking 50% of the 100 year flow of subcatchment 140 of turkey creek watershed.

Titcombe Drain

Drainage area DIS of Titcombe is approximately 274 ha, 55% of the entire subcatch #140. Drainage area therefore U/S Titcombe crossing is 2pp.

50% of the entire subcateh.

From 1989 Maclaren report:

Catch # 140
DA = 496 Ha.

100 yr existing = 6.4 m3/s
100 yr efulure = 16.7 m3/s

Title: Detroit River International Crossing Study
o:dricy19_waterresourcesihydraulicsiticombe.fim2

11/10/06 11:25:17 AM

© Haestad Methods, Inc,

URS

47 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana lgnacio

FlowMasier v7.0 [7.0005]
Page 1 of 1



Solve For: Headwater Elevation

Culvert Calculator Repori
Basin Drain -All Alternatives - Reg Check

Culvert Summary

Allowable HW Elevatian 181.40 m Headwater Depth/Haight 1.20
Computed Headwater Elevat 18032 m Discharge 8.1000 ms
inlet Control HW Elev. 180.32 m Tailwater Elevation 179.70 m
Outlet Control HW Eiev. 180.32 m Control Type Inlet Control
Grades

Upstream Invert 178.50 m Downsiream Invert 178.20 m
Length 58.00 m Constructed Slope 0.005172 mim
Hydraulic Profile

Profile Composite5152 Depth, Downstream 1.05 m
Slope Type Staep Normal Depth 1.05 m
Flow Regime N/A Critical Depth 114 m
Vetocity Downstream 362 mis Critical Slope 0.004178 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 213 m
Section Size 2130 x 1520 mm Rise 1.52 m
Number Sections 1

QOutlet Control Properties

QOutlet Control HW Elav. 180,32 m Upstream Velocity Head 057 m
Ke 0.20 Entrance Loss 011 m
Inlet Control Properties

Inlet Contro! HW Elev, 180,32 m Flow Control Transifion

inlet Type  90° neadwall w 45° bovals Area Full 33 m*
K 0.49500 HDS 5 Chart 10

M 0.66700C HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: DEtroit River International Crossing
o\ \hydraulics\basin drain.cvm

11/09/06 04:42:06 PM

® Haestad Methods, Inc.

URS

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana lgnacio
CulvertMaster v3.0 {3.0003]
Page 1 of 1



Lennon Drain - Alt1A-100yr-Existing

Solve For: Headwater Elevation

Culvert Calculator Report

Culvert Summary

Allowable HW Elevation 182.00 m Headwater Depth/Height 1.40
Compuled Headwater Elev: 181.891 m Discharge 8.2000 m¥s
Intet Contral MWW Elev. 181.91 m Tailwater Elevation 180.85 m
Outlet Control HW Elev, 181.82 m Controt Type Inlet Control
Grades

Upsiream Invert 180.20 m Downstream Invert 179.30 m
Length 138.00 m Constructed Slope 0.006522 m/m
Hydraulic Profile

Profile CompositePressureProfileS152 Depth, Downstream 0.82 m
Slope Type NIA Normal Depth 0.82 m
Flow Regime N/A Critical Depth 1.02 m
Velocity Downstream 3.92 mis Critical Slope 0.003567 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 259 m
Section Size 1219 mm x 2591 mm Rise 1.22 m
Number Sections 1

Qutlet Control Properties

QOullet Control HW Elev. 181.82 m Upstream Velocity Head 0.51 m
Ke 0.20 Entrance Loss 0.10 m
Intet Control Properties

Intet Conlrol HW Elev. 18191 m Flow Control N/A

Inlet Type  90° headwall w 45° bevels Area Full 32 m?
K 0.49500 HDS & Chart 10

M 0.667C0 HODS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: DEtrait River International Crossing
o\ Mhydraulicslennon al grade.cvm URS
12/07/07 12:46:26 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Ana ignacio
CuiveriMaster v3.0 (3.0003]
+1-203-755-1666 Page 1 of 1



Comments: Unknown Flow

Solve For: Headwater Elevation

Culvert Calculator Report
Cahill Alt 1A-Future

Culvert Summary

Aflowable HW Elevation 183.50 m Headwater Depth/Height 1.97
Computed Headwater Eleval 183.26 m Discharge 27.6000 m¥s
Inlet Control HW Elev. 183.26 m Tailwater Elevation 18023 m
Qutlet Control HW Elewv. 183.02 m Control Type Inlet Cantrol
Grades

Upstream Invert 180.31 m Downstream Invert 179.33 m
Length 1982.00 m Censtructed Slope 0.005104 m/m
Hydraulic Profile

Profile PressureProfile Depth, Downstream 1.50 m
Slope Type N/A Nomal Depth N/A m
Flow Regima NfA Critical Depth 150 m
Velocity Downstream 409 m/s Critica! Slope 0.008085 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 4.50 m
Section Size 4500 = 1500 mm Rise 1.50 m
Number Sections 1

Outlet Control Properties

Qutlet Control HW Elev. 183.02 m Upstream Velocity Head 0.85 m
Ke 0.20 Entrance Loss 017 m
intet Contrel Properties

Inlet Control HW Elev. 183.26 m Flow Control Submerged

Inlet Type  90° headwall w 45° bevels Area Full 6.8 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: DEtroit River International Crossing
o\ Ahydraulics\cahill crossing at grade.cvin

11/13/06 03:31:43 PM @ Haestad Methods, Inc.

URS

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Ana Ignacio
CulvertMaster v3.0 [3.0003)
Page 10of 1



Cahill/Wolfe Drain Along Talbot Roac
Worksheet for Rectangular Channel

Project Description

Worksheot Rectangular Channel - Cahill Drain (4.5 >
Flow Element Rectangular Channel

Method Manning's Formula

Soive For Channel Depth

input Data

Mannings Ceeffici  0.013
Channe! Slope 002400 m/m

Bottom Width 4.50 m
Discharge 121000 m3s
Rasults

Depth 084 m
Flow Area 42 m*
Wetted Perime 6.38 m
Top Width 450 m
Critica! Depth 090 m
Critical Slope  0.002689 m/ir
Velocity 2.86 mis
Velocity Head 0.42 m
Specific Enarg 136 m
Froude Numbe 0.94

Flow Type Subcritical

Title: Detroit River Intermational Crossing Study Project Engineer: Ana Ignacio
o:\...\cahill-wolfe drainage at talbot.fm2 URS FlowMaster v7.0 [7.0005]
11/16/06 01:47:42 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Project Description

Worksheet Rectangular Channel - Cahill Drain (4.5 »
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
input Data

Mannings Coeffici 0.013

Channel Slope 002400 m/m

Botiom Width 450 m

Discharge 12,1000 mfs

Results

Depth 094 m

Flow Area 42 m?

Wetted Perime 6.38 m

Top Width 4.50 m

Critical Depth 090 m

Criticat Slope  0.002689 m/fer

Velocity 2.86 mis

Valocity Head 042 m

Specific Enarg 136 m

Froude Numbe 0.84

Flow Type Supcriticat

Title: Detroit River international Cressing Study

o\ \cahill-wolfe drainage at talbot.fm2

11/16/06 01:47:59 PM

© Haestad Methods, Inc,

URS
37 Brookside Road  Waterbury, CT 06708 LUSA

Cahill/Wolfe Drain Along Talbot Roac
Worksheet for Rectangular Channel

+1-203-755-1666

Project Engineer: Ana ignacio

FiowMaster v7.0 [7.0005])
Page 1of i
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Worksheet for Circular Channel

Project Description

Woarksheet Titcome_prelimin
Flow Element Circular Channal
Method Manning's Formu
Soive For Full Flow Diamatc
Input Data

Mannings Coeffici 0.013
Channel Slope 005000 m/m

Discharge 3.2000 m¥/s
Results

Depth 127 m
Diameter 1,269.0 mm
Flow Area 1.3 m*
Wetled Perimet  4.30 m
Top Width 000 m
Critical Depth 097 m
Percent Full 100.0 %
Crifical Slope 005735 m/m
Velocity 253 mis
Velocity Head 033 m
Spacific Energy  1.60 m
Froude Numbei 0.00
Maximum Disch 3.4423 m?s
Discharge Full 3.2000 m¥s
Slope Full 005000 m/m
Flow Type N/A

Notes; Discharge of 3.2 m3/s was taken from {aking 50% of the 100 year flow of subcatchment 140 of turkey creek watershed.

Titcombe Drain

Drainage area D/S of Tilcombe is approximately 274 ha, 556% of the entire subcatch #140. Drainage area therefere U/S Titcombe crossing is app.

50% of the entire subcatch.

Fram 1989 Maclaren repont:

Catch # 140

DA = 496 Ha.

100 yr existing = 6.4 m3/s
100 yr efuture = 16.7 m3fs

Title: Detroit River Intemational Crossing Study
o:\dric\19_waterresourcesthydraulicsititcombe. fm2

11/10/06 11:25:11 AM

& Haestad Methods, Inc.

URS

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana Ignacic

FlowMaster +7.0 [7.0005]
Page 1 of 1
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Solve For: Headwater Elevation

Culvert Calculator Reporl
Basin Drain -All Alternatives - Reg Check

Culvert Summary

Allowable HW Elevation 18140 m Headwater Depth/Hsight 1.20
Computed Headwater Elevat 180.32 m Discharge 8.1000 m¥s
Inlet Control HW Elev. 180.32 m Tailwater Elevation 79.70 m
Qutlet Control HW Elev. 180.32 m Control Type Inlet Centrol
Grades

Upstream Invert 17850 m Downstream Invert 178.20 m
Length 5800 m Constructed Slope 0.005172 mim
Hydraulic Profile

Profile Composite5182 Depth, Downstream 1.056 m
Slope Type Steep Mormal Depth - .05 m
Flow Regime N/A Critical Depth .14 m
Velocity Downstream 3.62 m/s Critical Siope 0.004178 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 213 m
Section Size 2130 % 1520 mm Rise 1.52 m
Number Sections 1

Qutlet Control Properties

Outlet Control HW Elev. 180.32 m Upstream Velocity Head 057 m
Ke 0.20 Entrance Loss 011 m
Inlet Contro$ Properties

Inlet Control HW Elev. 18032 m Flow Control Transition

Inlet Type  90° headwall w 45° bevels Area Full 33 m
K (.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: DEtroit River International Crossing
o\, Mhydraulics\basin drain.cvm

11/08/06 04:42:06 PM

© Haestad Methods, Inc.

URS

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana lgnacio
CulvertMaster v3,0 [3.0003]
Page 1 0of 1
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Detroit River International Crossing Study



Cahill/'Wolfe Drain Along Talbot Roac

Worksheet for Rectangular Channe!

Project Description

Workshest Rectangular Channel - Cahill Drain (4.3 »
Flow Element Rectangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coeffici  0.013

Channe! Slope 002400 m/m
Bottom Width 450 m
Discharge 12.1000 mds
Resulis

Depth 094 m
Flow Area 4.2 m*
Wetted Perime 6.38 m
Top Width 450 m
Critical Depth 0.90 m
Critical Slope  0.002689 m/ir
Velocity 2.86 m/s
Velocity Head 042 m
Spacific Energ 136 m
Freude Numbe 0.94

Flow Type Subcritical

Title: Detroit River International Crossing Study
o:\...\cahill-wolfe drainage at talbot.fm2

11/16/06 01:47.59 PM

@ Haestad Methods, Inc.

URS
37 Brookside Road  Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Ana ignacio

FlowMaster v7.0 {7.0005]
Page 1 of 1
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Syphon Analysis

Detroit River Infernationat Crossing Study
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Turkey Creek

Detroit River Infernational Crossing Study
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DRAFT July 2007 Practical Alternatives Evaluation Assessment Repart
Revised December 2007 Stormwater Management Plan

Appendix A.2.4.2

Lennon Drain

Detroit River International Crossing Study
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DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix A.2.4.3

Cabhill Drain

Detreit River International Crossing Study
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DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix A.3

Alternative 2A

Cahill Drain Crossing
l.ennon Drain Crossing
Basin Drain Crossing
Titcombe Drain Crossing

Detroit River International Crossing Study



Solve For: Headwater Elevation

Culvert Calculator Repori
Basin Drain -All Alternatives - Reg Check

Culvert Summary

Aliowable HW Elevation 181.40 m Headwater Depth/Height 1.20
Computed Headwater Elevat 180.32 m Discharge 8.1000 mfs
Inlet Contro! HW Elev. 180.32 m Tailwater Elevation 179.70 m
QOutiet Control HW Elev. 180.32 m Control Type Inlet Control
Grades

Upstream Invert 178.50 m Downstream Invert 178.20 m
Length 58.00 m Constructed Slope 0.605172 m/m
Hydraulic Profile

Profile CompositeS152 Depth, Downstream 1.05 m
Slope Type Steep Normal Depth - .05 m
Flow Regime: N/A Critical Dapth 114 m
Velocity Downstream 3.62 mis Critical Slape 0.004178 mim
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 213 m
Section Size 2130 x 1520 mm Rise 152 m
Number Sections 1

Outlet Control Preperties

Quttet Controi HW Elav. 180.32 m Upstream Velocity Head 0.57 m
Ke 0.20 Entrance Loss 091 ' m
inlet Control Properties

Inlet Contro! HW Elav, 18032 m Flow Contro! Transition

Inlet Type  90° headwall w 45° bevels Area Full 33 m?
K 0.49500 HDS 5 Chart 10

M 066700 HDS 5 Scale 2

c 0.03140 Equation Form 2

Y 0.82000

Title: DEtroit River Intemational Crossing
o\, \nydraulics\basin drain.cvm

11/09/06 04:42:06 PM

®© Haestad Metheds, Inc.

URS
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana Ig
CuivertMaster v3.0 [3.
Page



Solve For: Headwater Elevation

Culvert Calculator Repori
Lennon Drain - Alt2A-100yr-Existing

Culvert Summary

Allowable HW Elevation 18200 m Headwater Depth/Height 1.54
Computed Headwater Elevat 181.38 m Discharge 8.3000 ms
inlet Control HW Elev. 18121 m Tailwater Elevation 180.7¢ m
Cutlet Control HW Elev. 181.38 m Control Type Cutlet Contral
Grades

Upstream invert 178450 m Downstream Invert 179.20 m
Length 87.00 m Constructed Slope 0.004478 m/m
Hydraulic Profile

Profile PressureProfile Depth, Downstream 150 m
Slope Type N/A Normal Depth 093 m
Flow Regime N/A Critical Depth 1.02 m
Velocity Downstream 2.63 mis Critical Slope 0.003567 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 259 m
Section Size 1219 mm x 2591 mm Rise 122 m
Number Sections 1

Outlet Centrol Properties

QOutlet Control HW Elev. 181.38 m Upstream Velocity Head 0.35 m
Ke 0.20 Entrance Loss 0.07 m
inlet Control Properties

inlet Control HW Elev. 18121 m Flow Control Submerged

inlet Type  90° headwall w 45° bevels Area Full 32 m?
K 0.49500 HES 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: DEtroit River Intemational Crossing
o:\...\hydraulics\lennon at grade.cvim

11M7/06 10:26:00 AM

©® Haestad Methods, Inc.

URS
37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana Ignacio
CulveriMaster v3.0 [3.0003]
Page 1 of 1



Comments: Unknown Flow

Solve For: Headwater Elevation

Culvert Calculator Repor
Cahill Alt 2A-Future

Culvert Summary

Allowable HW Elevation 184.40 m Headwater Depth/Height 1.97
Computed Headwater Elevat 18277 m Discharge 276000 m¥s
Inlet Contrel HW Elev, 182.77 m Tailwater Elevation 181.14 m
Qutlet Control HW Elev, 18261 m Contral Type Intet Contrel
Grades

Upstream Invest 179.82 m Downstream Invert 179.64 m
Length 74.00 m Constructed Slope 0.002432 rm/m
Hydraulic Profile

Profile PressureProfile Depth, Downstream 1.50 m
Slope Type N/A Nomal Depth N/A m
Flow Regime N/A Critical Depth 150 m
Velocity Downstream 4.09 mis Critical Slope 0.006085 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 450 m
Section Size 4500 x 1500 mm Rise 1.50 m
Number Sections 1

Cutlet Control Properties

Cutlet Control HW Elev. 18261 m Upstream Velacity Head 0.85 m
Ke 0.20 Entrance Loss 047 m
Inlet Cantrol Properties

Inlet Centrol HW Elev. 18277 m Flow Control NFA

Inlet Type 90° headwall w 45° bevels Area Full 6.8 m?
K 0.48500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

[ 0.03140 Equation Form 2

Y 0.82000

Title: DEtreit River Intemational Crossing
o\ \hydravlics\cahill crossing at grade.cvm

11/14/06 11:56:47 AM

©® Haestad Metheds, Inc.

URS

37 Brookside Road  Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Ana Ignacio
Culveridaster v3.0 [3.0003)
Page 1 of 1



DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix A.4

Alternative 2B

Detroit River International Crossing Study



DRAFT July 2007 Practical Allernatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix A.4.1

Titcombe Drain Crossing

Detroit River International Crossing Study



Worksheet for Circular Channel

Project Description

Worksheet Titcome_prelimin
Flow Element Circular Channe!
Metnod Manning's Formu
Soive For Full Flow Diamett
Input Data

Mannings Coeffici  0.013
Channet Slope 0050060 m/m

Discharge 3.2000 m¥s
Results

Depth 1.27 m
Diameter 1,269.0 mm
Flow Area 13 m?
Wetted Perimet  4.30 m
Top Width 0.00 m
Critical Depth 097 m
Percent Full i00.0 %
Critica! Slepe 005735 m/m
Velocity 2,53 mis
Velocity Head 0.33 m
SpecificEnergy 1.60 m
Froude Numbe:  0.00
Maximum Disct 3.4423 m¥/s
Discharge Full 3.2000 m¥s
Slope Full 005000 mim
Flow Type N/A

Notes: Discharge of 3.2 m3/s was taken from taking 50% of the 100 year flow of subcatchment 140 of turkey creek watershed.

Titcombe Drain

Drainage area D/S of Titcombe is approximately 274 ha, 55% of the entire subcateh #140. Drainage area therefore UfS Titcombe crossing is app.

50% of the entire subcatch,

From 1988 Maclaren report:

Calch # 140

DA = 496 Ha.

100 yr existing = 6.4 m3/s
100 yr efuture = 16.7 m3/s

Title: Detroit River International Crassing Study
o)\drici19_waterre sourcesthydraulicsititcombe.fm2

11/10/06 11:25:11 AM

© Haestad Methods, Inc.

URS

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana Ignacio

Flowhaster v7.0 [7.0005]
Page 1 0f 1



DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix A.4.2

Basin Drain Crossing

Detroit River International Crossing Study



Solve For; Headwater Elevation

Culvert Calculator Repori
Basin Drain -All Alternatives - Reg Check

Culvert Summary

Aliowable HW Elevation 18140 m Headwater Depth/Height 1.20
Computed Headwater Elevat 180.32 m Discharge 8.1000 ms
Inlet Contral HW Elev. 180.32 m Tailwater Elevation 17970 m
Outlet Control HW Elev. 180.32 m Contro!l Type Iniet Control
Grades

Upstream Invert 17850 m Downstream Invart 17820 m
Length 58.00 m Constructed Slope 0.005172 mim
Hydraulic Profile

Profile Composite5152 Depth, Downstream 105 m
Slope Type Steep Normatl Depth 1058 m
Flow Regime N/A Critical Depth 1.14 m
Velaocity Downstream 3.62 mis Critical Siope 0.004178 m/m
Section

Secticn Shape Box Mannings Ceefficient 0.013
Section Material Concrete Span 213 m
Section Size 2130 x 1520 mm Rise 152 m
Number Sections 1

Outiet Contro! Properties

Qutlet Control HW Elev. 180.32 m Upstream Velocity Head 057 m
Ke 0.20 Entrance Loss 011’ m
Inlet Control Properties

Inlat Conto! HW Elev, 18032 m Flow Contro! Transition

Inlet Type  90° headwall w 45° baveis Area Full 33 m?
K 0.48500 HDS 5 Chart 10

M 0.66700 HDS & Scale 2

C 0.03140 Equation Form 2

Y 0.82000

Title: DEroit River Intemational Crossing
o:\.. \hydrauics\basin drain.cvm
11/09/06 04:42:06 PM

® Haestad Methods, Inc.

URS
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana Ignacio
CulvertMaster v3,0 [3.0003]
Page 1of1



DRAFT July 2007 Practical Alternatives Evaluation Assessment Repert
Revised December 2007 Stormwater Management Plan

Appendix A.5

Alternative 2B — Revised

Detroit River International Crossing Study



DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix A.5.1

Titcombe Drain Crossing

Detroit River International Crossing Study



Worksheet for Circular Channel

Project Description

Worksheet Titcome_prelimin
Flow Element Circular Channel
Method Manning's Formu
Soive Tor Fult Flow Diamett

Input Data

Mannings Coeffici  0.013
Channel Slope 005000 mim

Discharge 3.2000 mYs
Results

Depth 127 m
Diameter 1,269.0 mm
Flow Area 1.3 m*
Wetted Perimet 430 m
Top Width 0.00 m
Critical Depth 097 m
Percent Full 100.0 %
Critical Slope 005735 m/m
Velocity 253 mis
Velocity Head 033 m
SpecificEnergy  1.60 m
Froude Number  0.00
Maximum Disct 3.4423 md/s
Discharge Full  3.2000 m¥s
Siope Full Q05000 m/m
Flow Type NIA

Notes: Discharge of 3.2 m3/s was taken from taking 50% of the 100 year flow of subcatchment 140 of turkey creek watershed.

Titcombe Drain

Drainage area /S of Titcombe is approximately 274 ha, 55% of the entire subcateh #140. Drainage area therefore U/S Titcombe crossing is app.

50% of the entire subcatch.

From 1989 Maclaren report:

Catch # 140

DA = 496 Ha.

400 yr existing = 6.4 m3/s
100 yr efuture = 16.7 m3/s

Titte: Detroit River Intermational Crossing Study
ondric\19_watemesourcesihydraulics\titcombe.fm2

111008 11:25:11 AM

© Haestad Methods, Inc.

URS

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

Project Engineer: Ana Ignacio

FlowhMaster v7.0 [7.0005]
Page 1 0of 1
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Basin Drain Crossing

Detroit River International Crossing Study



Solve For: Headwater Elevation

Culvert Calculator Repori
Basin Drain -All Alternatives - Reg Check

Culvert Summary

Allowable HWV Elevation 18140 m Headwater Depth/Height 1.20
Computed Headwater Elevat 180.32 m Discharge 81000 m¥s
Inlet Contro! HW Elev. 180.32 m Tailwater Elevation 179.70 m
Cutlet Contrel HW Elaev. 180.32 m Contra! Type Inlet Conitrot
Grades

Upstream invert 178.50 m Downstream Invert 178.20 m
Length 58.00 m Constructed Slope 0.005172 m/m
Hydraulic Profile

Profile Composite5152 Depth, Downstream 1.05 m
Slope Type Steep Normal Depth 1.05 m
Flow Regime N/A Critical Depth 114 m
Velocity Downstream 3.62 m/s Critical Slope 0.004178 m/m
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 213 m
Section Size 2130 x 1520 mm Rise 152 m
Number Sections 1

QOutlet Control Properties

Quliet Contro! HW Elev. 180.32 m Upstream Velocity Head 057 m
Ke 0.20 Entrance Loss 011 'm
Inlet Control Properties

Inlat Contro! HW Elev. 18032 m Etowr Contro! Transitior

inlet Type  90° headwall w 45° baveis Area Full 33 m?
K 0.49500 HDS 5 Chart 10

M 0.66700 HDS 5 Scale 2

C 0.a3140 Eguation Form 2

Y 0.82000

Title: DEYroit River International Crossing
o\ \hydravlics\basin drain.cvm

11/09/06 04:42:06 PM

@ Haestad Methods, Inc.

URS
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana Ignacio
CulvertMaster v3.0 {3.0003]
Page 1 of 1
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Turkey Creek Hydraulic Analysis

Detroit River Internationat Crossing Study
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Existing Condition

Detroit River international Crossing Study



dric.rep

HEC-RAS Version 3.1.3 Mmay 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
09 second Street
pDavis, california

HoOOXX XXX KXHKX XX KXKX
X X

KKK
XX
o X
XX

KOO XXKX

:
:
§
:

X
X

oK
XX

HOOOXKX XXX X X KIXKX

E R R ok e R A R R R R R L SR R R A R R e e R R R R R R R R A AR R R R L

PROJECT DATA
Project Title: Turkey River

Project File : dric.prj

Run Date and Time: 15/11/2006 2:56:15 PM

Project in SI units

LR A S R R R ol TR b R AR e R ok

L L T A T T T T T e
PLAN DATA

Plan Title: Plan 37
Plan File : o:\DRIC\19_waterresources\hec\dric.p3?7

Geometry Title: existin
Geometry File : o:\DRIC%IQ_WaterResources\hec\dric.gOl

Flow Title : Flow 01
Flow File : 0:\DRIC\19 _waterrResources\hec\dric.f0l

Plan summary Information:

Number of: Cross Sections
Culverts
sridges

10 Multiple Openings
0 Inline Structures
1 Ltateral Structures

on
(=l =Y

Computational Information
water surface calculation tolerance
critical depth calcuiation tolerance
Maximum number of iterations
Maximum difference tolerance
Flow tolerance factor

0.003
0.003
20

0.1
0.001

b VO A |

Computation options
Critical depth computed only where necessary
Conveyance_Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

FehAadfhhdhfdhhadddd v hv vtV kvt hde Gt A ST btk

o R R A
FLOW DATA

Flow Title: Flow 01
Flow File : 0:\DRIC\19_waterResources\hec\dric.f0l

Flow Data (m3/s)
Fedrdede e de i dedede ede A e e kS h Tk hh Skl FRR AR R S IR TR TR R R R R R R R R R R A A

* River rReach RS ¥ 100 yr rRegional
* Turkey Creek Main 10 * 39.5 62.6 *

FRRhR TSR aR SR a RGN RAN ok ek Nk R hhd kb a ki tdhhdhadh ik d i drde e dedek

Boundary Conditions

TR RN AN AN RN NN AN A AN A AN b d i a N ddid

fededededcdrdedede v e Ve e R e N N AN AN AL Atk e R kv ah Sk

* giver Reach profile * Upstream Downstream
5

o

Rl R R R A R A R R R T e N R N A Y R R N T AT AR AN A LD NERNARNRNR A N AR AT A AR R A b hh hhhnwy

4

j Turkey Creek Main 100 yr ® Normal § = 0.000375

Page 1



dric.rep
2 . . <
* Turkey Creek Main Regional * Normal
e
A EA GG R h AN A whhdhdd it hdotn it ded e detedede i didededede T e ve Ve de feSe v Ve e e Ve Lo Ve Ve e de Ve e defe S de ey ALk h A b A n
E:d
VN RUUREN R AT AN U A A A D a T b hbdddddhd it rad i thidh i hdddite il ddedetedededi et t it

GEOMETRY DATA

Geometry Title:
Geometry File :

existing
0:\DRIC\19_waterresources\hec\dric.g01

CROSS SECTION
RIVER: Turkey Creek
REACH: Main RS: 10
INPUT
Description:
Station Elevation Data num= 30
sta Elev Sta Elev Sta Elev 5ta Elev sta Elev
RRRREERAS T thhAT bR sk hde Nl ndedde ek kdededededededededeNedededeve e hvedede e v Tk hevefe ek
0 183 76.736 183 99.766 182.5 101.278 182 102.644  181.5
104.01 181 105.363  180.5 106.485 180 107.607 179.5 108.729 179
109.851  178.5 110.973 178 112.095 177.5 113.217 177 116.947 176.56
117.547 176.36 119.547 176.36 120.147 176.56 123.877 177 124.941 177.5
126.005 178 127.069 178.5 128.133 179 129.197 179.5 130.261 180
131.624 180.5 132.798 181 134.684 181.5 136.554 182 264.86 182.5
Manning's n values nums= 3
sta n val Sta n val s5ta n val
EE T g L R L R e L )
0 .03 116.947 .017 120.147 .03
Bank sta: Left Right Lengths: Left channel  Right Coeff Contr.  Expan.
116.947 120.147 207.817 210.778 216.406 1 .3
CROSS SECTION OUTPUT Profile #100 yr
Jededede ek fe Ve d Rkl dddr ek dedefrdr eyl WA RN dede N dede e e dede e e ve e Sk Ne e e fe e de il el e ke fe et ek e de
* E.G. Elev {(m) * 178.68 = Element * Left 0B * channe1 * right 0B *
* vel Head (m) * 0.27 * wt. n-val. * 0.030 * 0.017 * 0.030 ¥
* W.S. Elev (m) * 178.40 = Reach Len. (m) = 207.82 * 210.78 * 216.41 *
= Crit W.s. (m) * * Flow Area (m2) * 8.25 ¥ 6.41 = 8§.13 =
* E.G. Slope (m/m) *0.001101 * Area (m2) = 8.25 * 6.41 * 8.13
* qQ Total (m3/s) * 39.50 * Flow (m3/s) * 9.99 * 19.62 ~ 9.89
# TO? width (m) ? 16.78 * Top width (m) * 6.87 3.20 ~* 6.71 ¢
* Total (m/s) # 1.73 * avg, vel. (m/s) “ 1.21 ~ 3.06 ~ 1.22 =
* Max chl opth (m) ¥ 2.04 * Hydr. Depth (m) * 1.20 = 2.00 * 1.21 =+
* Conv. Total {m3/s) * 1190.6 * Conv. (m3/s5) * 0 301.0 = 591.3 * 298.2 *
* Length wtd. (m) * 211.47 % wetted Per. (m) # 7.20 3.26 * 7.05 =
* Min ch E1 (m) * 176.36 * Shear (N/m2) * 12.37 * 21.19 12.45 =
* Alpha ® 1.80 * stream_Power (N/m s) * 14.98 * 64.86 * 15.15 ~
* Frctn Loss (m) * 0.16 * cum volume (1000 m3) * 3.89 5.02 - 4.35 *
* C & E LOSS (m) “ 0.03 * cum sa (1000 m2) * 3.03 2.34 3.46 *
Thhdhhhdhhhhdh b hh kv hh St dededhede e d vtk fe kb f A n T h AT T AN DL hu Nk N btk hadhan

CROSS SECTION OUTPUT

o dedr de de de Ao do oo e 2 o g o

E.G. Elev (m)
vel Head {(m)
W.S. Elev (m)
Crit W.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Tog width (m)
Total (m/s)
Max Chl ppth (m)

FUY ::-:

5

oF

Length wtd. (m)
Min ch £1 (m)
Alpha

Frctn Loss (m)
C & E Loss (m)

Boskoon % % o3 oo o

Vedrdcvewde e Ve ek de e dr ek i n ok

CROS5 SECTION

- de do

Conv. Fotal (m3/s)

RIVER: Turkey Creek

* 0.36
¥ 178.90
*0.001143
¥ 62.60
* 18.95
¥ 1.98
® 2.54
* 1851.8
* 211,51
* 176,36
* 1.82
¥ 0.19

file #Regional

Page 2

R AR AR R R R R I R R R R A R L R R T

* Element * reft o *

* Wt. n-val. * 0.030 .

* Reach Len. (m) * 207.82 . .

* Flow Area (m2) * 11.93 . .

* Area (m2) * 11.93 . .

* Flow (m3/s) *  16.96 . .

* Top Width (m) * 7.99 . .

* avg., vel. (m/s) #* 1.42 . . ¥

* Hydr. Depth {m) * 1.49 . . ®

* conv., (m3/s) * 501.8 * 854,88 * 495.,2 =~

* wetted Per, (m) * 8.42 = 3.26 * 8.22 =

* shear (N/m2) * 15.89 =~ 27.45 * 15.99 =

* Stream Power (N/m s) * 22.59 * 99.18 * 22.83

* cum volume (1000 m3) * 5.48 * 6.16 * 6.15 ~*

* m2) = . 54g ¥ 2.34 ¥ 3.96
FERNRRARN RN RN R e R A el el Yo et e e e e

5 = 0,000375

TR hE
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REACH: Main RS: 9.9
INPUT
Description:
Station Elevation bData num= 32
Sta Elev Sta Elev sta El Sta Elev Sta
R R SR R R R R R R T T R A T o R R R R TR R R R R R R R R R R T T EREENT R e fede R e e ve k%
0 182.5 12(.028 182.5 136.616 182 137.952 181.5 139.286
140.62 180.5 141.772 180 142.859 179.5 143.941 179 145.023
146.105 178 147_187 177.5 148.269 177 149.351  176.5 152.673
153,273 175.86 155.273 175.86 155.873 176.06 159.195 176.5 160,399
161.603 177.5 162.805 178 164.002 178.5 165.197 179 166.39
167,992 180 169.998 180.5 172.048 181 174.284 181.5 180.916
191.253 182.5 277.679 183
Manning's n values num= 3
sta n val Sta n val sta n val
ER R S R S R R TS (R R R R R R ol R PR M R R T R R R
0 .03 152.673 .017 155.873 .03
Bank sta: Left Right Ltengths: Left Channel Right

Coeff Contr.
152.673 155.873 104.462 100.685 96. .1

CROSS SECTION QUTPUT Profile #100 y

29

Fedefedeade et dededr e St ke NN "(}'«'1’(‘1"("r*"("r‘r*’r‘r‘c*f tcdedrdede i dedede e dedede e Ve Ve e fe et twn
* E.G. Elev (m) w 178.48 * Element * Left 0B * C
* vel Head (m) ® 0.18 * wt. n-val. * 0,030 ¥

* wW,$. Elev (m) * 178.30 * Reach Len. (m) * 104,46 ¢ 1
Crit w.5. (m) * * Flow Area (m2) * 10,23 =

* E.G. Stope {m/m) “0.000579 * Area (m2) # 10.23 =

* Q Total {m3/s) * 39.50 * Flow (m3/s) * 9.96 *

* To$ width (m) *  18.08 * Top width (m) ¥* 7.22 =

* vel Total (m/s) * 1.38 = avg. vel. {(m/s) ¥* 0.97 =

* Max Chl ppth (m) * 2.44 * Hydr. Depth (m) * 1.42 =

# Conv. Total (m3/s) * 1642.2 * cConv. {m3/s) u 414.,2 *

* Length wtd. (m) * 0 100.42 * wetted pPer. (m) * 7.65 *

* Min c¢h E1 (m) * 175.86 * Shear (N/m2) * 7.59 =

* Alpha % 1.85 * Stream Power (N/m s) * 7.3 =

* Frctn Loss (m) ¥ 0.06 * Cum volume (1000 m3) * 1.97 =

* C & E Loss (m) * 00 * cum sA (1000 m2) K 1.57 *

Tk Vescdedefe e e n B R AL AL ELLE IS LN, ff*’f{f(\’{!’#**‘\"k"r*‘r‘r*‘ ededehdhddedrdrdemdededdedede ke dede e s ek fode

CROSS SECTION QUTPUT Profile #Reg1ona1

Bt R A R R e R R R R R o R L R R e S )

e P Ve 2o de v 4o 4o e P dr o
hwhhhtdhdihdid

* E.G. Elev {(m) * 179.04 Element * preft OB * C
* vel Head (m) o 0.26 * wt. n-val. ¥ 0.030 =
* W.S. Elev (m) * 178.78 * Reach ren. (m) * 104.46 * 1
¥ Crit W.S. (m) * * Flow Area (m2) * 13.93 =
* E.G. Slope (m/m) *0.000698 * Area (m2) # 13.93 =
# g Total (m3/s) i 62.60 * Flow (m3/s) * 16.67 *
* width (m) # 20.25 * Top width (m) * 8.26 ¥
* vel Total (m/s) * 1.66 * avg. vel. (m/s) * 1.20 =
* Max ¢chl ppth (m) * 2.92 * Hydr. pepth (m) = 1.69 =
* Conv. Total (m3/s) * 2369.7 * conv. (m3/s) * 631.1 * 1
* Length wtd, (m) * 100.36 * watted Per. (m) * 8.79 =
* Min ch E1 (m) * 175.86 * shear (N/m2) * 10.85 *
* Alpha ¥ 1.88 * stream Power (N/m s) * 12.99 =
* Frctn toss {(m) # 0.08 * Cum volume (1000 m3) = 2.80 =
* C & E toss {m) * 0.00 * Cum SA (1000 m2) w ®

B kA A A A AR A N A NN e A R Atk deh S e et de e e et e e e e e e R A A A AN LA

CROSS SECTION

RIVER:

Turkey Creek
REACH:

Main RS: 9.8
INPUT

Description: US of Huron Church Road

station Elevation Data num=

sta Elev sta Elev SE? . Elev Sta Elev Sta
L L L L X R ThEk RN A R h kb kRt bkt kit ddededodene
0 182.5 37.489 182 45.643 181.5 47.136 181 48.636
50.024 180 51.1 179.5 52.174 179 53.246 i78.5 54.316
55.384 177.5 56.451 177 57.519 176.5 60.347 176.06 60,947
62.947 175.86 63.547 176.06 66.375 176.5 67.488 177 71.05
72.19 178 73.33 178.5 74,472 179 75.609 179.5 76.733
77.849 180.5 94.858 181 118.672 181.5 142.126 182 143.791

Manning's n values num= 3

Page 3

Elev
Thfhhdhhdh
181
178.5
176.06
177
179.5
182

Expan.
.3

R S R S R R R

hannel * Right 0B *
0.017 = 0.030 =
00.68 ~* 96.33 =
7.69 * i0.63 =
7.69 = 10.63 =
19.28 * 10.26 *
3.20 * 7.66 ¥
2.51 =* 0.97 ~
2.40 * 1.39 ~
801.6 * 426.5 *
3.26 * 8.04 =
13.37 = 7.50 *
33.51 «* 7.24 *
3.53 * 2.32 *
1 67 - %

et frdrd A 2

Tk dr i

Tdeve e e ve ek fe e n AL L AL

hannei = R1ght 0B
0.017 0.030 ~
00.68 = 96,33 =
9.22 * 14,55 =
9.22 * 14.55 =
28.63 = 17.30 =
3.20 * 8.80 =
3.11 = 1.19 =
2.88 * 1.65 =
083.9 * 654.7 =
3,26 % 9.28 =*
19.33 * 10.73 =
60.02 =« 12.75 *
4.34 * 3.31 0+
" 2_17 u

B R R R A

Elev
LR
180.5
178
175.86
177.5
180
182.5
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n val sta n val Sta n val

Fededededrdr s daddideh ke vk d e dededo Rk d e el e o dde ke do ke dohok nde dnlide ol i

0 .03 60.347 .017  B63.547 .03
Bank sta: Left Right Lengths: Left channel Right Coeff Contr, Expan.

60.347 63.547 24,356 24.248 24.356 .1 .3

CROSS SECTION OUTPUT Profile #100 yr
TARAAR DDA AN B LA TR LA TR AT TN AR LR N R AN w Rl Rt w itk awhwh i dd i ndhdch ot hoddode dedede v vedve s
* E.G. Elev (m) * 178.42 * Element # Left 0B * channel * Right 0B *
* vel Head (m) * 0.21 * wt. n-val. * 0.030 * 0.017 * 0,030 ~
* W.S. Elev (m) * 178.20 * Reach Len. (m) * 24,36 % 24.25 * 24,36 ~
* Crit W.5. (m) * * Flow Area (m2) # 8.54 * 7.38 * 11.02 ~
* E.G. Slope (m/m) *0.000709 * Area (m2) ® 8.54 * 7.38 * 11.02 *
* g Total (m3/s) * 39.30 * Flaw (m3/s) * 8.75 * 19.90 * 10,85 ~
* TO? width (m) * 18.77 * Top width (m) * 6.47 * 3.20 = 9.11L ~*
* vel Total (m/s) * 1.47 * avg. vel. (m/s) * 1.03 =* 2.70 * 0.98 =
* Max Cchl opth (m) * 2.34 * Hydr. Depth_(m) * 1.32 =* 2.31 % 1,21 *
* Conv., Total (m3/s) * 1483.3 * Conv. (m3/s) *  328.6 * 747.4 % 407.3 *
* rength wtd. (m) * 24,28 * wetted Per. (m) * 6.88 * 3.26 = 9.43 *
* Min ch E1 (m) * 175.86 * shear (N/m2) * 8.3 * 15.71 *  §.12 *
* Alpha * 1.94 * stream Power (N/m §) = g§.85 * 42,39 = §.00 =
* Frctn Loss {(m) * 0.01 * Cum volume (1000 m3) * 0.99 * 2.77 = 1.28 =
* C & E Loss (m) * 0.02 * cCum 5A (1000 m2) * 0.85 = 1.35 * 1.10 =
E Rt A e b i Rl e R e R S e R R R L R R A R R T R R e A R R R R R S R e e S R R R R R R R R T L R
CROSS SECTION OUTPUT Profile #Regional
Gkdidddh et dddrhddhidihhthhdhdhddh ek nhddhihddidhhde b drdedededetewwde v h v n A L h LR AT A S h LNkt
* E.G. Elev (m) * 178.97 * Element * Left OB * Channel * Right 08 *
* vel Head (m) w 0.29 * wt. n-val. * 0,030 * 0.017 * 0.030 =
* w.5. Elev (m) * 178.67 * Reach Len. (m) * 24,36 * 24,25 * 24,36 *
®crit w.s. (m) * * Flow Area (m2} * 11.80 ~ 8.88 * 15.53 *
* E.G. Slope (m/m) *0.000813 * Area (m2) * 11,80 * 8.88 * 15.53 *
* qQ Total (m3/s) * 62,60 * Flow (m3/s) * 14,55 *  29.00 * 19.05 ~*
* Top Width (m) *  20.84 * Top width {m) * 7.47 ¢ 3.20 *  10.18 *
* vel Total (m/s) # 1.73 * avg. vel. (m/s) ® 1.23 = 3.27 = 1.23 =
* max ¢hl opth (m) ¥ 2.81 * Hydr. Depth (m) * 1.58 = 2.77 = 1.53 =
* conv. Total (m3/s} * 2195.7 * conv. (m3/s) * 510.3 * 1017.3 * 66B.0 *
* Length wtd. (m) * 24,29 * wetted Per. (m) * 7.99 * 3.26 * 10.60 =
* Min ch E1 (m) * 175.86 * Shear (N/m2) * 11.78 = 21.67 * 11.68 *
* Alpha * 1.93 * Stream_ Power (N/m s) * 14.52 * 70.8T * 14,33 ~*
* Frctn Loss {m) # 0.01 * Cum Volume (1000 m3) * 1.45 = 3.43 = l1.86 ¥
* C & E Loss (m) * 0,03 * cum SA (1000 m2) * 1,03 *  1.35 1.25 *

FREAAN R AN EANN RS NNk ek ek kA h kA hh b adk it hhkddcdede e fe e Ne e de e de e bk hih bt

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.7
INPUT
Description: DS of Huron Church Road
station Elevation Data num= 22
sta Elev Sta Elev Sta Elev Sta Elev sta Elev
At A Rt R o AL A R TR R Y TR (R TR (R RV R R R U R TR (R R R R R R E R R R L SR R R R R L R R R R R SR
0 182 135.597 182 140.617 181.5 141.147 181 141.663  180.5
142,193 180 142.948 179.5 144.066 179 145.159 178.5 3146.135 178
147 .372 177.5 148.469 177 149.758 176.5 151.708 176.06 152.308 175.86

154,308 175.86 154.908 176.06 156.858 176.5 157.9651 177 161.475 177.1
167,781  181.5 235.174 182

Manning's n values num= 3
sta n val sta n val sta n val
dedededede et e G dr e Ve R Ve e ey AT h A a R kR ES
0 .02 148.469 .017 157.961 .02
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
148.469 157.961 35.414 35.414 35.414 .3 .5

CROSS SECTION OUTPUT Profile #100 yr

W R AR SN NSNS ekl kR d Ak kA Ak h N adc ke hh ki di ke dde e dedededede e

* E.G. Elev (m) * 178.38 * Element < Left o8

* val Head {(m) * 0.15 * wt. n-vai. * 0.020

* W.5. Elev (m) #* 178.24 * Reach Len. (m) * 0.62

* Crit w.S, (m} * 177.50 * Flow Area {(m2) * 1.74

* £.G. Slope (m/m) *0.000396 * Area (m2) * 1.74 *
* q Total (m3/s) # 39.50 * Flow (m3/s) * 1.19 «*
* TO? width (m) * 17.43 % Top width (m) * 2.80 *
* yel Total (m/s) * 1.55 * Avg. vel. (m/s) * 0.68 *
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* Max chl pbpth (m) * 2.38 * Hydr. Depth (m) v 0.62 * 1.97 = 0.99 =
* Conv. Total (m3/s) * 1985.3 * conv. (m3/s) * . * 1683.1 * 242.4 *
* Length wtd. (m) * 0.62 * wetted Per. (m) ¥ ¥ 9.86 * 5.50 *
* Min ¢h E1 (m) * 175.86 * shear (N/m2) * * 7.36 * 3.60 *
* Alpha * 1.19 * stream Power (N/m s5) * * 13.19 3.40 =
* Frctn Loss (m) * 0.00 * Cum volume (1000 m3) * A 2.45 * 1.08 =
* C & E LOSS (m) w 0.00 * cum SA (1000 m2) ® .19 * .93
Fdrdednkdddededodedede v dededeve et e Ve de oS KN Ve hd Ve L h hh bR AL n AN L h AL R AR AT A NS TR ARl h ek Rl R e ded e
CROSS SECTION OUTPUT pProfile #Regional
Fhhdhdndd i hidedrdedede e dedrdede dede e e Gt e et e e e e e S R R R R A A R N A R A R T A A A kA S T R TR AN R e et e
* E.G. Elev (m) * 178.92 * Element * Left 0B * cChannel * Right 0B *
* vel Head (m) * 0.21 * wt. n-val. * 0.020 * 0.017 * 0,020 *
* W.S. Elev (m) * 178.72 * Reach Len. (m) * 0.62 = 0.62 * 0.62 *
*orit w,S. (m) * 177.87 * Flow Area (mZ} * 3.32 = 23.25 % 7.74 %
* E.G. Slope_(m/m) *0.000433 * Area (m2) * 3.32 * 23.25 * 7.74 %
* Q Total (m3/s) *  62.60 * Flow (m3/s) = 2.97 * 50.43 ~* 9.20 =
“ Top width (m) *= 19,12 * Top width (m) ¥ 3.79 = g.49 * 5.83 ¥
“ vel Total (m/s) * 1.82 * avg. vel. (m/s) ¥ 0.89 = 2.17 * 1.19 =
* Max Chl Dpth (m) * 2.86 * Hydr. Depth (m) * 0.88 = 2.45 = 1.33 =*
* Conv. Total (m3/s) * 3008.5 * Conv. (m3/s) ¥ 142.8 * 2423.6 ¢  442.1 *
* Length wtd. (m} * 0.62 * wetted pPer. (m) * 4.16 * .86 ~ 6.34 *
* Min ¢h E1 (m) * 175.86 * shear {N/m2) * 3.39 % 10.02 = 5.18 *
* Alpha * 1.21 * stream Power (N/m s} * 3.03 * 21.72 = 6.16 *
* Frctn Loss (m) * 0.00 * Cum volume (1000 m3) * 1.27 * 3.04 = 1.58 =*
# C & E Loss {(m) # 0.00 * Cum sA (1000 m2) * 0.89 * 1.19 = 1.06 =
AR A R N NN e R e e e N ek e e e Ve N e RN N RS AN AN A A A A A kA b kbt Ak w ke e e h Ve e dede e d vt e et x
BRIDGE
RIVER: Turkey Creek
REACH: Main RS: 9.65
INPUT
Description:
Distance from Upstream XS = .621
Deck/Roadway width = 34.79
weir Coefficient = i.44
Upstream Deck/goadway Coordinates
nums
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi <Cord Lo Cord
whtnk b TRt A a N A de kIR AR ek RNl e et h etk e e T et N kb ek hdde
¢ 181.74 90.83 182.081 118.067 182.057
140.62 182.199 181.5 152.78 182.207 181.5 167.78 182.17% 181.5
168.067 182.156 190.032 181.964 218.067 181.884
Upstream Bridge Cross Section Data
Station Elevation Data nums= 22
Sta Elev sta Elev Sta Elev Sta Elev Sta Elev
whhdhwhdhdhdhahhdddetrde e ndedehdeldede N Ve dedededtve e e de B B u BT E S L R AT A A A AN ke
0 182 135.597 182 140.617 181.5 141.147 181 141.663  180.5
142.193 180 142.948 179.5 144.066 179 145.159 178.5 146.135 178
147.372 177.5 148.469 177 149.758 176.5 153.708 176.06 152.308 175.86
154,308 175.86 154.908 176.06 156.858 176.5 157.961 177 161.475 177.1
167.781  181.5 235.174 182
Manning's n values num= 3
w2l L St nval L LLLS1e, 0 vl
0 .02 148.469 .017 157.961 .02
Bank Sta: Left Right Coeff cContr. EXpan.
148.469 157.961 .3 .5
Downstream Deck/Roadway Coordinates
num= 11
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
R R R A L L e L R Ly L B4

0 181.74 90.83 182.081 118.067 182.057
133.85 182.157 181.5 137.28 182.199 181.5 152.78 182.207 181.5
165.46 182.179  181.5 168.067 182.156 181.5 175.93 182.11 181.5

190.032 181.964 218.067 181.884
Downstream Bridge Cross Section Data
station £levation Data num= 8
sta Elev sta Elev sta Elev 5ta Elav sta Elev
WWh RN hhhhdhd b rdddhdrhh it b bt hhh b w kv hhhh N nw AR TR AnT AL TR T L Nnn
0 182 125.33 182 133.85 181.5 139.252 179.5 140.572 177

141.87 176.5 145.27 176.06 145.87 175.86 147.87 175.86 148.47 176.06
Page 5



151.87 176.5 152.973

p
177 156.487 177.1 159.275

dric.re

166.14 181 170.386 181.5 199.519 182
Manning's n values num= 3
sta n val sta n val sta n val
Sededededee i de v Rl hdede v ddehhdehddhhdd i ddehdehdt
0 .02 140.572 .017 152.973 .02
Bank Sta: Left Right Coeff Contr.  Expan.
140.572 152.973 .3 .5
Upstream Embankment side slope 0 horiz.
Downstream Embankment side siope 0 horiz.

Maximum allowable submergence for weir flow
Elevation at which weir

Tow begins

Ener?y head used in spillway design

spil

ape

i1Tway heiﬁht used in design
Weir crest s

Number of 8ridge Coefficient sets =

Low Flow Methods and Data

Ener

1

.95

Broad Crested

ay .
selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and weir flow
submerged Inlet cd
submerged Inlet + outlet Cd

Max tow Cord

Additional Bridge Parameters

Add Friction component to Momentum

Do not add weight component to Momentum

Cclass B8 flow critical depth computaticns use critical depth
inside the bridge at the upstream end

Criteria to check for pressure flow = Upstream energy grade line

BRIDGE OUTPUT Profile #100 yr

Vedede ke e Aol ke VeV e Nt e dw Ve e et de vt de ik dedede N AR e vl vk ke ki hn kb kb hd ikt drdeve e

*

%% oo

TR A A hh A w kNS itk el de e de e e et ke e kel dede e e it e ke ke

E.G. US. (m)

W.S. Us. {m)

Q Total (m3/s)

Q Bridge (m3/s)

Q weir (m3/s)

weir sta Lft (m)
weir sta rRgt (m)
weir submerg

weir Max Depth (m)
Min E1 weir Flow (m)

* Min E1 Prs (m)
" Delta EG (m)

pDelta ws (m)

BR Open Area (m2)
BR Open vel (m/s)
coef of Q

Br Sel Method

= 178.38
= 178.24
% 39.50
i 39.50
¥

% 181.95
* 181.50
* 0.03
* -0.01
i 99.65
b 1.55

*Energy only

BRIDGE OUTPUT Profile #Regional

Frd kAN de A A Ak A ek NN A A A N e v e

kS

kg

kS
2
*
ES

TNkt A AN A N A AN A A A kA N AR T A i vk ek At

E.G. US. (m}
W.S. bs. (m)

= Q Total (m3/s)
° Q Bridge (m3/s)

Q weir (m3/s)

* weir sta LTt (m)

weir Sta Rgt (m)
weir Submerg
weir Max Depth (m)

* Min E1 weir Flow (m}

Min E1 Prs (m}

* Delta EG {(m)
* pelta ws (m)

BR Open area (m2)
BR 0Open vel (m/s)
coef of Q

Br Sel Method

e 178.92
% 178.72
* 62.60
* 62.60
b

* 181.95
* 181.50
= 0.04
= -0.02
= 99.65
* 1.82

*Energy only

*
*
¥
ki
kt

ke

£

E3
Ed

*

T

W

nnn
=]

Element

E.G. Elev {m)
W.5. Elev {m)
crit W.s. {m)
Max Cchl ppth (m)
vel Total {m/s)
Flow Area {m2)
Froude # Chl

© Sspecif Force {m3)
* Hydr Depth (m)
* W.P. Total (m)

conv. Total (m3/s)
Top width (m)

Frctn Loss (m)

C & E Loss (m)
shear Total (N/m2)
power Total (N/m s)

*Inside BR US

*

%o oo o o2

3

Bk dhdh At hdnh

RN AN TR ALk hh

Element

E.G. Elev (m)
W.S. Elev (m)
Crit wW.s. (m}

© Max chl Dpth (m)
* vel Total (m/s)
© Flow Area (m2)

* Froude # Chl

specif Force (m3)
Hydr Depth (m)

w.P. Total (m)
conv. Total (m3/s)
Top width (m)

Frctn Loss (m)

C & E Loss (m)
Shear Total (N/m2)
Power Total (N/m s)

Page 6

179.5 161.948

180.5

to 1.0 vertical
to 1.0 vertical

178.38

178.
177.

24
50

.38
.55
.52
.41
.14
.46

42

1984.8

17.
0.
0.
5.
8.

sk ik ddrdedrdi o nn

178.
177.

43
01
0z
38
33

*Inside BR US
178.9

*Insid
i

Trdeded dededefed At v S

Tededed e fe ek e Yol

*inside BR DS

“
W
u

b

e BR DS

178.
178.
177.

5.

178.
178.
177.

05

88
73
64

.87
.61

"
3
2
£
3
L3
o
*

won

FEE T 3t 3k ab ab sk b
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dric.rep
CROSS5 SECTION

RIVER: Turkey Creek

REACH: Matn RS: 9.6
INPUT
Description:
station Elevation Data num= 8
sta Elev sta Elev Sta Elev Sta Elev sta Elev
ko b o R Rk S R TR TR R TR R IR VR VR (R TR R R R R TR R R R R RIS R R A TR R TR IR R R e R R R R R R R R L R R TR T T
0 182 125.33 182 133.85 18%.5 139.252  179.5 140,572 177
141.87 176.5 145.27 176.06 145.87 175.86 147.87 175.86 148.47 176.06
151.87 176.5 152.973 177 156.487 177.1 159.275 179.5 161.948 1B80.5
166.14 181 170.386  181.5 199.519 182
Manning's n values num= 3
sta n val sta n val Sta n val
et e nfil kv n gl d ol ke ek tde kv ok
0 .02 140.572 .017 152.973 .02
Bank sta: Left Right Lengths: Left channel Right coeff Contr. Expan.
140.572 152.973 3.943 3 4.798 .3 .5
CROSS SECTION OUTPUT Profile #100 yr
A e e e e e Ve e e e e R R R R A R R R A R A e R A N A e N R N e N N ke e et e de et e dedeve sede
* E.G. Elev (m) * 178.35 * Element * Left 0B * c¢hannel * Right 0B
* vel Head (m) ¥ 0.10 * wt. n-val. * 0,020 * 0.017 * 0.020
* W.5. Elev (m) * 178.25 * Reach ten. (m) * 3.04 3.00 * 4.80
* Crit W.s. (m) * * Flow Area (m2) * 41 0% 24.52 * 4.98
* E.G. Slope (m/m) *0.000253 * Area (m2) * 0.41 = 24.52 % 4.98
* @ Total (m3/s) * 39.50 * Flow (m3/s) * 0.14 = 35.54 % 3.81
* Top width (m) * 0 17.91  * Top width (m) = Q.66 * 12.40 * 4.85
* vel Total (m/s) ¥ 1.32 * Avg. vel. (m/s) * ¢.35 = 1.45 * 0.77
* Max chl ppth (m) # 2.39 * Hydr. Depth (m) * 0.62 = 1.98 * 1.03
* conv. Total (m3/s) *  2482.2 * Conv. {(m3/s) * 9.1 * 2233.4 * 239.7
* Length wtd. (m) ® 3.18 * wetted per. {m) # 1.4 = 12.72 *# 5.28
* Min Ch E1 (m) * 175.86 * Shear {N/m2) * 0.72 = 4,79 * 2.34
* Alpha * 1.12 * stream Power (N/m s) * 0.25 =* 6.94 1.80
* Fretn Loss (m) * 0.00 * Cum volume (1000 m3) * 0.83 = 1.69 * 0.91
*C & E Loss (m) * 0.01 * cum sA (1000 m2) ¥ g * 0.81 = 0.75
Thfrndh b hhdedidh e dedi et e de Vel G Ve Ve e de TN kb hhh AT hn kb hh it f('l.'ﬁt*f{'!{%‘r*‘#"(\’f’#"(*" Itk hhthhhhhhdh et

CROSS SECTION oUTPUT Profile #Regional

WRE RN SRk hah i nd ikt hhhhdhhdde kb dedde e dedededfehhn kbRt ahnhad it ve e

* E.G. Elev (m) #* 178.88 * Element * Left OB * Channel *
* vel Head (m) * 0.15 * wt. n-val. * 0,020 * 0.017 ~*
* W.S. Elev (m) * 178.73 * RrReach ren. (m) * 3.94 =+ 3.00 =
= erit w.s. (m) % * Flow Area (m2) * 0.79 ~* 30.53 =
* E.G. Slope (m/m) #0.000291 * Area (m2) * 0.79 = 30.53 *
= Q Total (m3/s) *  B2.60 * Flow (m3/s) * 0.37 * 54,88 =
* ? width (m) * 18.73 * Top width (m) ® 0.92 ~ 12.40 =
* vel Total (m/s) * 1.61 * Avg. vel. (m/s) * 0.47 * 1.80 =
* Max Ch1l Dpth (m) * 2.87 * Hydr. Depth (m) * 0.87 = 2.46 *
* Conv. Total (m3/s) * 3671.7 * Conv. (m3/s) = 21.7 * 3218.8 *
* Length wtd. (m} * 3.22 * wetrted Per. (m) = 1.96 = 12.72 *
“ Min ch €1 (m) * 175.86 * Shear (N/m2) x 1.15 = 6.84 *
* Alpha * 1.13 * stream Power {N/m s) * 0.54 = 12.29 =
* Frctn Loss (m) . * cum volume (1000 m3) * 1.20 = 2.09 =

* C & E Loss (m)

L A R LR S E R R I S

* Cum SA {1000 m2) * 0.81 = 0.81

TR AR A ke T d ATk ddh i hdk e hdikedde e hdede v e

CROS55 SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.5
INPUT
Description:
Station Elevaticon Data num= 14
sta Ele Sta Elev sta Elev Sta Elev Ssta Elev
B R A T R T e e R R R R R R L S g g s
0 182.5 58.964 182 67.647  181.5 80.298 176.5 83.844 176.06
84.444 175.86 86.444 175.86 87.044 176.06 90.59 176.5 92.841 177.5
98.2 180 99.757 180.5 106.622 181.5 138.493 182
Manning's n values num= 3
sta n Va1 sta n val sta n val

I T N R T R A N G T e e T A e e Y et Y e e e e B R

Page 7
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dric.rep

0 .02 80.298 .017  90.59 .02
Bank sta: Leftr Right tengths: Left Channel rRight coeff Contr. Expan.
80.298 90.59 39.545 39,545 39.545

CROSS SECTION OUTPUT Profile #100 yr

HHEBAA LA NNBA RN RN R AT Nt de ke hdeddedhddhhhdedfdeddede e doddededdodetededdede dededededede Se et dede e e Ve S A R B A R AL R AN A A A R A AL

* E.G. Elev (m) # 178.34 * Element * Left 08 * cChannel * Right OB *
* vel Head (m) # 0.12 * wt. n-val. * 0,020 = ¥ .020 *
* W.S5. Elev (m) * 178.22 * reach Len. (m) * 39,55 = * 39,55 =
*Crit W.s. (m) # * Flow Area (m2) * 3.75 = * 3.31 =
* E.G. Slope (m/m) #0.000292 * Area (m2) * 3.75 = * 3.31 =
* Q Total (m3/s) * 39,50 * Flow (m3/s) * 2.77 = * 2.43 =
* Toq width (m) ¥ 18.45 * Top width (m) * 4,36 * * 3.80 =
= vel Total (m/s) # 1.40 * Avg. vel. (m/s) * 0.74 * * 0.73 ~
* Max chl bpth (m) # 2.36 * Hydr. pepth (m} # 0.86 * . * 0.87 =*
* Conv. Total (m3/s) % 2309.8 = conv. {m3/s) *161.9 * 2005.9 * 141.9 *
* Length wtd. (m) # 39,55 * wetted Per. (m}) * 4,69 = w 4.17 =~
* Min ch €1 (m) * 175.86 * shear (N/m2) # 2.30 = * 2.28 =
* Alpha # 1.20 * stream Power (N/m s) * 1.69 * * 1.67 *
* Frctn Loss (m) # 0.01 * cCum volume (1000 m3) * 0.82 * * 0.89 =
* C & E Loss (m) * . * cum SA (1000 m2) * 0.67 * - 0.73 =«
HAAAA Rl k R h T hhAhhahhhhhhhfh Rl ihdeddedekfe e deh ek kL ke hh b thxn T ddrdededede ek

warning: The conveyance ratic (upstream conveyance divided by downstream conveyance) +is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION QUTPUT Profile #Regional

EAtER A b R e R ok o L R R R R R g R L SR TRR R S R R R R R R R R R R R R R R R R L S R

* E.G. Elev {(m) * 178.88 * Element * Left 0B * cChannel * Right 0B *
* yvel Head (m) * 0.17 * wt. n-val. * 0.020 = 0.017 = 020 *
* W.S. Elev (m) * 178,70 * Reach Len. (m) * 39,55 = 19,55 = 39.55 «*
¥ Crit wW.S. (m) * * Flow Area (m2) * 6.13 * 26,15 = 5.38 =
* E.G. Slope (m/m) *0.000334 * aArea (m2) % 6.13 * 26,15 = 5.38 *
* Q Total (m3/s) i 62.60 * Flow (m3/s) * 5.69 = 51.94 = 4,96 *
* Top width (m) * 20,69 * Top width (m) * 5.57 * 10,29 = 4,83 *
* vel Total (m/s) w 1.66 * Avg. vel. {m/s) * 0.93 = 1.99 = 0.92 =
* Max chl ppth (m) * 2.84 * Hydr. Depth (m) * 1.10 * 2.54 * 1,311 *
* Conv. Total (m3/s} * 3425.3 * Conv. (m3/s) “ 311.6 * 2842.2 =* 271.4 ™
* Length wtd. (m) = 39.55 * wetted Per. (m) * 5.99 * 10.41 * 5.31 =+
* min ch g1 (m) * 175.86 * shear (N/m2) * 3.35 «* 8.23 * 3.32 *
* Alpha * 1.24 = stream Power {N/m s) * 3,11 %  16.34 * 3.06 =«
* Frctn Loss (m) i .01 * Cum volume (1000 m3) * 1.18 * 2.01L 1.28 *
* C & E Loss (m) # 0.03 * Cum sA (1000 m2) 0.80 0.77 ~* 0.83 =

LR R e A S o S R A e R R R R R R R L A R

warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than
7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.4
INPUT
Description:
Station Elevation Data num= 15
sta Elev Elev sta Elev Sta Elev sta Elev
drfrdr Yl kNN ah AN B e AN NN e A A RN NN A A AN A A h A ha e h hh h kde ke de e de
0 182.5 22.451 182 30.035 181.5 50.694 176.5 57.847 176.06
58.447 175.86 60.447 175.86 61.047 176.06 68.2 176.5 77.642 180
80.038 180.5 B84.157 181 86.382 181.5 B87.423 182 124.022 182.5
Manning's n values num= 3
sta n val sta n val sta n val
g e e R R T R R R R Rt O RS TR R R A CR R A e A
0 .02 50.694 .017 68.2 .02
Bank sta: Left Right Lergths: teft channel rRight coeff Contr. Expan.
50.694 68.2 3.308 3.678 4.068 .1 .3

CROSS SECTION QUTPUT Profile #10
Rt R ool RO (R g o R TR o A PR R T R R R R i I SRR R A SRS R TR R IR VRS (R R T IR IR R R TR R R IR (A R R o X IR A
* E.G. Elev {m) * 178.31 * Element * Left 08 * channel * right 0B *
* vel Head (m) i * wt. n-val. 0.020 * 0.017 * 0,020 ~*
* W.5. Elev {m} * 178.27 * Reach Len. (m) 3.31 = 3.68 = 4.07 =«
* Crit w.s. {(m) w* * Flow Area (m2) 6.47 * 36.06 * 4,23 =«
* E.G. Slope (m/m) *0.000103 * Area (m2) 6.47 = 36.06 4.23 =
* q Total (m3/s) ¥ 39.50 * Flow (m3/s) *

2

;\.
o
[=]
=

-

Bowe o oor o

2.96 34.65 * 1.89 =
Page 8



dric.rep

# width (m) = 29,59 " Top width (m) * 7.3 % 17.51 % 4.77 *
* vel] Total (m/s) ¥ 0.84 * avg. vel. {m/s) * 0.46 = 0.96 * 0.45 =
% Max Chl ppth (m) * 2.41 * Hydr. Depth (m) ¥ 0.88 = 2.06 * 0.88 =«
% conv. Total (m3/s) * 3900.9 * conv. (m3/s) w0 292.7 * 3421.6 * 186.6 *
% Length wtd. (m) * 3.67 * wetted Per. (m) ¥ 7.52 * 17.60 5.09 =
# Min ch E1 (m) * 175.86 * shear (N/m2) * 0.86 =~ 2.06 * 0.83
% Alpha * 1.17 * Stream Power {N/m §) ¥ 0.40 = 1.98 = 0.37 =
* Frctn Loss (m) # 0.00 * cum volume (1000 m3) * Q.62 0.49 = 0.74 =
* c & E Loss (m) “ 0.00 * Cum sA (1000 m2) * G.44 0.22 0.56 =
ER Ak R b TR RV R TR TR R AR R RS R R T TR R R R R R TR TR TR R R R R R R R R R R R R R R R R R R ST R TR T
CROSS SECTION OUTPUT Profile #regional
"""""""""" EE b R TR R R R R R R R R R R TR R A R R A TR R R RN U R Rl TR R PR A R R R R R R R R R R R L R
* E.G. Elev (m) * 178.84 * Element * Left 0B * channel * Right 0B *
* vel Head (m) * 0.06 * wt. n-val. * 0.020 * 0.017 = .020 *
* W.5. Elev (m) * 178.77 * Reach Len. (m) i 3.31 * 3.68 = 4.07 *
* Ccrit W.5. (m) * * Flow Area (m2) * 10.68 * 44,88 ~ 6.97 *
* E.G. Slope (m/m) *0.,000114 * Area (m2) ® 10.68 = 44.88 = 6.97 *
* Q Total (m3/s) * 62.60 ¥ Flow (m3/s) * 6.10 = 52.62 * 3.89 =
* width (m) * 33.03 ¥ Top width (m) * 9.3 * 17.51 * 6.13
* vel Total (m/s) * 1.00 * avg. vel. (m/s} * 0.57 =* 1.17 = 0.56 *
* Mmax Ch1l ppth (m) * 2.91 * Hydr. Depth (m) * 1.14 = 2.56 1.14
* Conv. Total (m3/s} * 5862.1 * Conv. {(m3/s) * 570.8 * 4927.4 *  363.8 *
* Length wtd. (m) * 3.67 * wetted Per. (m) * 9.67 * 17.60 * 6.54 *
* min ch ET (m) * 175.86 * shear {(N/m2) v 1.24 = 285 * 1.19 =
* Alpha % 1.20 * Stream_Power (N/m s) * 0.71 * 3.34 ¥ 0.66 *
% Fretn Loss (m) * 0.00 * cum volume (1000 m3) * 0.85 * 0.60 = 1.03 =
* ¢ & E Loss (m) * 0.00 * cum SA (1000 m2) = s 22 % 0.62 *
% = '1.1':5’ Yo :'If*s’n’(f:fc*)‘:**"(x*"(-.':-' L84 8

LR L e A R A R A R LA R e L e e L

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.3
INPUT
Description:
station Elevation Data num= 14
Sta Elev sta Elev sta Elev Sta Elev Sta Elev
TG mh A hde i de et de et de fe e e e e Ve e e A A R A R e e e N e R e N e M AN Rk h R h
0 182.5 22.465 182 35.015 181.5 36.837 181 51.171 176.5
58.923 176.06 59.523 175.86 61.523 175.86 62.123 176.06 69.875 176.5
81.981 180.5 86.631 181 89,072 182 225.65 182.5
Manning's n values num= 3
sta n val sta n val Sta n val
Rt R R R R R R R S R N R R S R R
0 .02 51.171 L.Ql7 69.87% .02
Bank sta: Left Right Lengths: teft Channel Right coeff Contr. Expan.
51.171 69.875 3.308 5 4.166 .1 .3

CROSS SECTION OUTPUT ~Profile #100 yr

R R gl L v Ny S St A A X N W W

o deseede v e devede oS A ded hdedoh ol ud

Gededrdrdede it dede et dede dr 2

sfe ket e dedeNedede Rt e fede v

* E.G. Elev (m) * 178.31 * E1ement Left OB Channel * Right 0B *
* vel Head (m} % 0.04 wt, n-val. *= 0.020 * 0,017 * 0,020 *
* W.S. Elev (m) 178.27 * Reach Len. (m) * 3.31 = 5.00 = 4,17 =
*Crit w.s. (m) * Flow Area (m2) ¥ 5.00 = 38.48 = 4,75
* E.G. 5]lope (m/m) ‘0 000094 * Area (m2) * 5.00 = 38.48 = 4,75 =
* Q Total (m3/s) 38,50 * Flow (m3/s) * 2.16 = 35.29 = 2.05 =
* Top width (m) = 29,71 % TJop width (m) * 5.64 * 18,70 * 5.36 =
* vel Total (m/s) * 0.82 * Avg. vel. (m/s) * 0.43 = 0.92 = 0.43 =
* Max Cchl ppth (m) = 2.41 % Hydr. Depth (m) * 0.89 = 2.06 * 0.89 =
* Conv. Total (m3/s) * 4084.4 * Conv. {m3/s) * 223.5 * 3649.2 211.6 *
* Length wtd. (m) * 4.49 * werted Per. (m) * 5.92 * 18.79 = 5.65 *
* Min ¢ch E1 (m) * 175.86 * shear {(N/m2) * 0.78 = 1.88 0.77 *
* Alpha * 1.15 * Stream Power (N/m 5) * 0.34 ~ E 0.33 ~*
% Frctn Loss (m) * 0.00 * cum volume (1000 m3) * 0.60 = 0.72 *
* C & E Loss (m) w G.00 = cum sa (1000 m2) # 0.42 = 0.54 =
R R R A At e A R A L e R T R s R A L R i R A R R R R e R R e R R Y A T TR R R R

warning: The conveyance ratjo (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sectians.

CROSS SECTION QUTPUT Profile #Reg1ona1

R L R L T P R R R R R R R R R 2 R P R T R R R T A R R

¥ E.G. Elev (m) d . * £lement * Left gB * cChannel * Right OB *
* val Head (m) * 0.06 * wt. n-val. *= 0.020 * 0,017 = 0.020 =
* W.5. Elev (m) % 178.78 * Reach Len. (m) * 3.31 = 5.00 = 4.17 *
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* Crit w.s. (m) * * Flow Area {m2) 8.25 =« 47.91 =* 7.84 *
* E.G. Slope (m/m) *0.000105 * area {(m2) * 8§.25 = 47.91 =+ 7.84 ¢
% @ Total (m3/s) * 62.60 * Flow (m3/s) # 4.47 * 53.90 = 4.23 *
* To? width (m) * 32.84 ¥ Top width (m) * 7.25 % 18.70 * 6.89 *
* Total {m/s) # 0.98 * avg. vel. {m/s) * 0.54 * 1,13 = 0.54 *
* Max Chl ppth (m) ¥ 2.92 ¥ Hydr. Depth (m) ¥ 1.14 = 2.56 ¥ 1.14 =*
* Conv. Total (m3/s) *  £107.2 * Conv. (m3/s) % 435.8 * 5258.7 %  412.7 *
* tength wtd. (m) ¥ 4,45 * wetted Per. (m) ¥ 7.60 18.79 ¥ 7.25 *
* Min Ch E1 (m) # 175.86 * shear (N/m2) ¥ 1.12 = 2.63 * 1.11 *
* Alpha * 1.18 * Stream Power (N/m s) * 0.61 ¥ 2.96 ¥ 0.60 ¥
* Frctn Loss (m) * 0.00 * cum volume (1000 m3) * 0.82 0.43 * 1.00 =
* C & E Loss (m) * 0.00 * cum sAa (1000 m2) * Q.47 ¥ 0.16 * 0.59

FHEwAEN AL hwdhhiRd kb w At devok e de R e dr Hde R Tl de e drdede A de e de S de de o de el 2 Yo dedodn dede e dede S de Ve dododnde e de e de e do e Yo e dede e e

warning: The convevance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.2
INPUT
Description:
station Elevation Data num= 28
Sta Elev sta Elev sta glev sta Elev sta Elev
Fo 0t Fode Fo 2o de dodode de e e dode de o v de e Fode de v v do Ve Fode Je e de Fo de de I Fr dede dode dede do e G de S0 e e Yo e ve do e e e Yo S e e de Se de St de Yo Ye Yo Fe de Ve Yo de e de ke
4] 182 12.725 181.5 14.44 181 16.148 180.5 17.868 180
19.579 179.5 21.223 179 22.754 178.5 24.249 178 25.742 177.5
27.224 177 28.735 176.5 36.975 176.06 37.575 175.86 39.575 175.86
40,175 176.06 48.415 176.5 49.851 177 51.275 177.% 52.723 178
54.188 178.5 55.665 179 57.16 179.5 58.63 180 60.657 180.5
65.963 181 67.032 i8l.5 68.12 182
Manning's n values nums 3
Sta n val Sta n val Sta n val
0 .03 36.975 .017 40.175 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. EXpan.
36.975 40.175 30.4 31.81 33.814 .1 .3

CROSS SECTION OUTPUT Profile #100 yr

B L L L L L g A T L L T T LTS P P e

* E.G. Elev (m) * 178.31 * £lement * teft OB * Channel * Right 0B *
* vel Head (m) * 0.05 * wt. n-val. * 0,030 *  0.017 * .030 =
* W.S. Elev (m) * 178.26 * Reach Len. (m) % 30.40 * *
*Crit W.s. (m) ¥ * Flow Area (m2) # 20.91 * %
* E.G. Slope (m/m) #0.000229 * Area (m2) * 20,91 *
* Q Total (m3/s) * 39.50 * Flow (m3/s) * 13.92 ~*
* Top width (m) = 29.99 * Top width (m) * 13.49 =
* vel Total (m/s) = 0.80 * avg. vel. (m/s) = 0.67 *
* Max Ch1 ppth (m) * 2.40 * Hydr. Depth (m) * 1.55 =
* Conv. Total (m3/s) * 2609.6 * Conv. (m3/s) * 919.8 *
* Length wtd. (m) * 32.03 * wetted Per. (m) * 13.79 =
* Min ch E1 (m) # * Shear (N/m2) B 3.41 =*
* Alpha * * Stream Power (N/m s) * 2.27 *
* Frctn Loss {m) * * cum volume (1000 m3) * 0.55 =
*C & E Loss (m) * * 0.38 =

CROSS SECTION QUTPUT Profile i

SmAhhhkThd e nh btk 1: Tk 3 R uAuwhhIh e R R R R R R R o R S R o e A e e o
* E.G. Elev (m) * 178.83 * Element * Left 08 ¥ cChannel * Right OB *
* vel Head (m) * 0.08 * wt. n-val. * 0.030 * 0.017 * 030 *
* W.5. Elev (m) * 178.76 * Reach Len. (m) % 30.40 = 31.81 * 33.81 «*
*Crit w.s. (m) * * Flow Area (m2) * 28.02 9.15 = 27.71  *
* E.G. Slope (m/m) *0.000265 * Area (m2) * 28.02 = 9.15 = 27.71 %
* @ Total (m3/s) * 62.60 * rFlow (m3/s) * 22.69 = 17.41 * 22.50

* Top width (m) * 32.97 * Top wWidth (m) * 1500 * 3.20 * 14.77

* vel Total (m/s) * 0.96 * avg. vel. (m/s) * 0.81 = 1.90 = 0.81

* Max Chl ppth (m) * 2,90 = Hydr. Depth (m} * ® 1.88

- conv. {m3/s) S 1069.0 * 1381.3
* wetted Per. (m) * 3.26 = 15.16
 Shear (N/m2) s 7474 ¢+ 7.29 = 4.76

|._x
oo

~4

Er
[p]

(o]

=l

-

* Conv. Total (m3/s) * 3843.1
* Length wtd. (m) *
Min ¢ch ET (m)
alpha

Frctn Loss (m)
C & E Loss (m)

EERUAE AR B EERERAERAANS

%

»

* stream Power (N/m 5) * * 13.88 = 3.86
* cum volume {1000 m3) = 0.76 * 0.29 = 0.93
'_cum SA (1000 m2) * * 0. 10 * 0.55 *

Bt e it b S e o S e R R G R R R R R

ok oshosh ok oshosk sk ob

o
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CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.1
INPUT
Description:
station Elevation Data num= 29
S5ta Elev sta Elev Sta Elev sta Eley sta E]ev
B e A e N N R S R N AN L A A R A A T L A AR R AL N U WX NN S ke b dd ekt htetnichtefete ettt ®
0 181.5 B4.335 181.5 89.24 181 91.04 180.5 92.826 180
94.617 179.5 96.484 179 98.345 178.5 100.173 178 101.97 177.5
103.725 177 106.858 176.5 111,217 176.06 111.817 175.86 113.817 175.86
114.417 176.06 118.776 176.5 122.227 177 125.249 177.5 130.295% 178
131.458 178.5 132.634 179 133.814 179.5 134.997 180 136.182 180.5
142.388 181 143.457 181.5 144.535 182 251.616 182
manning's n values num= 3
sta n val sta 0 val sta n val
LRt R R R R
0 .03 111.217 017 114.417 .03
Bank sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
111.217 134.417 0 0 0 .1 .3

CROSS SECTION OUTPUT Profile #100 yr

LR R R e R R b S R R R R R e e o R R R R e 273

* E.G. Elev {m) * 178.30 * Element * Left OB * cChannel * Right OB *
* vel Head (m) * 0.09 * wt. n-val, * 0,030 * 0.017 ¥ 030 *
* W.S. Elev (m) #* 178.21 * Reach Len. (m) # * ¥ kd
= Crit w.s. (m) * 177.38 * Filow Area {(m2) # 15.54 ~* 7.39 * 18.67 *
* E.G. Slope (m/m) *0.000375 * Area (m2) # 15.54 = 7.39 * 18.67 *
* q Total (m3/s) * 39.50 * Flow (m3/s) # 11.90 = 14.52 = 13,08 ~*
* To? width (m) * 31.36 * Top width (m) * 11.80 * 3.20 * 16.36 *
# Total (m/s) = 0.95 * avg. vel. (m/s) * 0.77 * 1.96 = 0.70 =
* Max Chl ppth (m} * 2.35 * Hydr. Depth (m) i 1.32 = 2.31 = 1.14 =
* Conv. Total {(m3/s) * 2038.5 * conv. (m3/s}) ® 614.4 * 749.2 *  675.0 =
* Length wtd. {(m) * * wetted Per. (m) * 12,03 % 3.26 * 16.52 *
* Min ch 1 (m) * 175.86 * shear (N/m2) * 4.76 * 8.33 = 4.16 =
* Alpha * 1.95 * sStream Power (N/m s} = 3.64 * 16.37 * 2.91 =
* Frctn Loss (m) * * cum volume (1000 m3) * ¥ * *
“ C & E Loss (m) * * cum SA (1000 m2) * ¥ ¥ *
B R L R e L R E L R T gy
CROSS SECTION OUTPUT profile #Regional

LRt A At SR SR S R SR T R R O R R R AR R TR T R e R R R T R L il
* E.G, Elev (m) * 178.82 * Element * 1eft 08 * Channel * R1ght 0B *
* vel Head (m) : 0.11 * wt. n-val. = 0,030 = 0.017 0.030 ¥
* W.5. Elev (m) #* 178.71 * Reach Len. (m) * % = *
* Crit W,S. (m) * 177.71 * Flow Area (m2) * 21.94 9.00 * 27.19 *
* £.G. Slope {m/m) *0.000375 * Area (m2) b 21.94 = 9.00 = 27.19 =
* Q Total {(m3/s) *  62.60 * Flow (m3/s) * 19.16 * 20.16 * 23.29
To;i} width (m) * 34,39 * Top width (m) * 13,65 * 3.20 % 17.53 @
* Total (m/s) # 1.08 * Avg. vel. (m/s) * 0.87 * 2.24 ¥ 0.86 *
* Max chl ppth (m) % 2.85 * Hydr. pepth {(m) % 1.61 = 2.81 1.55 4
* Conv, Total (m3/s) * 3231.8 * Conv. {m3/s) * 989,13 * 1040.6 * 1202.2 *
* Length wtd. (m) * * wetted Per. {m) ¥ 13,95 = 3.26 * 17.80 *
* min ch E1 (m) * 175.86 * Shear (N/m2) i 5.79 *  10.14 ~ 5.62 *
* Alpha * 1.83 = stream Power (N/m s) * 5.05 * 22.71 ¥ 4,81 =
* Fretn Loss (m) * * Cum volume (1000 m3) * * * *
* ¢ & E Loss (m) * * Cum SA (1000 m2) W * % *
Je e g e e e e e e e e A R R A N A A A A A A R A R R N A N N N N R kA A h kA A ek e R e R R e R A S A A L WA

-

B e R R L g T T R R R R R R R ORI e A
]
SUMMARY OF MANNING'S N VALUES

R1ver Turkey Creek

TR AL ST RV R IR R R IR R R TR R R R L R R (X TR (G R iR R IR R R TR el il R IR R R R R R R e

* Reach #* River Sta. * nl nZ

FE R R S TR R TR R R R R R R e R PR TR S TR v S A R o PR R R T A R LR R A iR R o R R

*Main # 10 * .03 .01

*Main * 9.9 * .03* .017=* .
*Main * 9.8 ﬁ .03* 027+ .03*
*Main * 9.7 = .02* L0L7* .02%
*Main * 9.65 “Bridge * ® *
*Main * 9.6 = L02% .017% .02*
*Main * 9.5 * L02% .017* L02%
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*Main = 9.4 = .017% .02%
*Main ® 9.3 * .017% L02%*
*Main ® 9.2 * .017* L03*
*Main * 9.1 ® .017* .03¥
edede te 2 et de e de e de e de B et e B A TR B R A A R AR EEEA AT EEAERNENA L

whihtdhdeddidrdrdede e dededede e e Se Ve v e e oA e A w N L AR RN R L AL A T LR A AR A R h G h NS

SUMMARY OF REACH LENGTHS

River: Turkey Creek

E A L L L R R R Ly o L ]
* rReach *  River Ssta. * Left * channel Right =
B L R L R L L L o L R R L R o T P M B TP A e N e
*Main * 10 *  207.817* 210.778* 216.406%
*Main * 9.9 * 104.462* 100.685*% 96.329*
*Main 9.8 K 24,356~ 24.248*% 24.356%
*Main 9.7 * 35.414%* 35.414* 35.414*
*Main 9.65 *Bridge ¥ * *
*Main * g 6 * 3.943% 3= 4.798*
]
9
9.2
g
w

*Main % ) *  39.545% 39 545%  30.545%

4 * 3.308% 3.678* 4.068%

5
*Main *
3 * 3.308* 5% 4.166%
1

ftma-in £
icma-!n %
*Main ¥ .

FwAahk b ddwndden ek v

. * 30.4% 31.81* 33.814%
0% 0* o

*

whddhdddhd e h A hhidedede e didede ddededededrdededededeie vt

HET AR LA a Gk aR bR NNk lrd okl dol ek ke e kit de ke

SQMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Turkey Creek

R R R e e E E L L LT T T S SRy
= . : . - N
* Reach *  River sta. * Contr. ¥ Expan. *
FTedd ki hdheddehhhdhdededrhdededededodededeh e e deve Ve e e d Ve R B LA hL LT LA T a
Sras = p

“Main * 10 i .1 .3
Sraas " p

*Main G . o3 . 1* . 35:

o . 11: R 3:‘:
* . 3* . 51(

%* %*

*Main w
*Maﬁn %*
*Main w
*Main ®
*Main *

%]
-
=]
-
-
[=8
w0
m

*Main
*Main
*Main
*Main

ER R e R

£

FOWPPYWOWOWWOWD
EskamJuLthONU\\kao
w

"
-
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HEC-RAS version 3.1.3 may 2005
u.s. army Corp of Engineers
Hydrologic Engineering Center
609 second street
pavis, california
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PROJECT DATA

Project Title: Turkey River

Project File : dric.prj

Run Date and Time: 15/11/2006 2:55:20 PM

Project In 5I units
L R R R R X T R R R L R R LR R ST R P
PLAN DATA

Plan Title: Plan 36
Plan File : o:\DRIC\19_waterResources\hec\dric.p36

Geometry Title: proposed .
Geometry File : 0:\DRIC\19_waterResources\hec\dric.g02

Flow Title ! Flow 01
Flow File 1 0:\DRIC\19_Wwaterresources\hec\dric.f0xi

Plan summary Information:

Number of: Cross sections
Culverts
Bridges

10 Multiple Openings
0 Inline Structures
2 Lateral structures

nnu

non
oo

Computational Information
water surface calculation tolerance
critical depth calculation tolerance
Maximum number of dterations
Maximum difference tolerance
Flow toierance factor

0.003

LI I 1 R T |
N
o

Computation Options
critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n valiues only
Fricticon Slope Method: Average Conveyance
Computationai Flow Regime: subcritical Flow

e kL T L L L L L A e R e R S i ORI R N

Flow Title: Flow 01
Flow File : o:\DRIC\19_waterrResources\hec\dric.f0l

Flow Data (m3/s)

R S A R R e B L RS L LD E s

s

AhERTh RN NN AR AR Tk et el

River rReach RS # 100 yr Regional *

-
* Turkey Creek Main 10 39.5 62.6 *
L b TR g R TR IR TR R ol SRR R R R R AR R R A R R R R R R 2k g A R LR R R I e

Boundary Conditions
e e de de e e e e e e e e S e e S T T T T T e T R e R A R R N e A A e e e e e e e e e e e R A A A N A N NN R NN RN AN A AT Rkt kGt
&

2

River Reach profile * Upstream pownstream

R R R R R g o R T L R g R e o R R R P SRt

e

ki

¥ Turkey Creek Main 00 yr * Normal 5 = 0.000375
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% Normal 5 = 0.000375

L R R L R B Rk B R R L R R R L T L T T R

o

* Turkey Creek Main Regionail
x

E R e R R g R R gD R R R T S R e

GEOMETRY DATA

Geometry Title: proposed
Geometry File : o0:\DRIC\19_ waterresources\hec\dric.g02

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 10
INPUT
pescription:
station Elevation Data nume= 30
Sta Elev sta Elev sta Elev Sta Elev sta Elev
R R R R Ll R e R R T T A R R PR R N A I
0 183 76.736 183 99.766 182.5 101.278 182 102.644  181.5
104.01 181 105.363 180.5 106.485 180 107.607 179.5 108.729 179
109.851 178.5 110.973 178 112.095 177.5 113.217 177 116.947 176.56
117.547 176.36 119.547 176.36 120.147 176.56 123.877 177 124.941 177.5
126.005 178 127.069 178.5 128.133 179 129.197 179.5 130.261 180
131.624 180.5 132.798 181 134.684 181.5 136.554 182 264.86 182.5
Manning's n values num= 3
sta n val sta n val sta n val
Tedekt e R AR R AN LN NN AN ke E T kA he ki de v e ek Ay
0 .03 116.947 .017 120.147 .03
Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan.
116.947 120.147 207.817 210.778 216.406 d .3

CROSS SECTION QUTPUT Profile #100 yr

L A e e e L R R A L R R L R L L e s

* E.G. Elev {(m) * 178.60 * Element * Left OB * channel * Right 0B *
* vel Head (m) * 0.34 * wt. n-val. * 0.030 = 0.017 = 0.030 =
* W.S. Elev {m) * 178.26 = Reach ren. {(m) * 207.82 * 210.78 * 216.41 *
* Crit W.S, (m) * * Flow Area (m2) # 7,29 * 5.95 = 7.20 *
* E.G. Slope (m/m) *0.001477 * Area (m2) * 7.29 % 5.95 = 7.20 =
* Q Total (m3/s) * 39.50 * Flow {m3/s) # 9.74 * 20.10 = 9.66

* Top wWidth (m} * 16.16 * Top width (m) * 6.55 * 3.20 = 6.41 *
* vel Total (m/s) w 1.93 #* avg. vel. {m/s) * 1.34 = 3,38 = 1.34 =
* Max Chl bpth (m) ¥ 1.80 * Hydr. Depth (m) % 1,11 0+ 1.86 = 1.12 ~*
* Conv. Total {(m3/s) * 1027.7 * conv. (m3/s) * 253.4 * 522.9 * 251.4
* Length wtd. {(m) * 211,45 * wetted Per. (m) * 6.85 * 3.26 * 6.71 *
*Min ¢h ET (m) * 176.36 * shear (N/m2) *# 15,43 * 26,42 * 15,53 «
* Alpha * 1.79 * Stream Power (N/m s) = 20.61 89.18 = 20.85 =
* Frctn Loss (m) * 0.23 * cum volume (1000 m3) * 2.69 ¥ 6.60 - 2,87
* C & E Loss (m) * 0.03 * cum sA {1000 m2) * .28 ¥ 2.51 = 2.58 =
R R A i R TR R R (R R R TR R R R R R X R T LR o R R R R R R R R R R R R R A R R R S

CROSS SECTION OUTPUT Prafile #Regional

ER R bk R R R R R R Rl R R R A A R R R R R P R VW NN RN A AT kA e de it
* E.G, Elev (m) * 179.19 * Element Channel * Right QB *
* vel Head (m) * 0.43 * wt. n-val,. * 0.017 =~ 0.030 =
* W.5, Elev (m) * 178.76 * Reach Len. (m) * 210.78 * 216.4) *
Comit w.s. (m) * * Flow area (m2) * 7.56 % 10.67 *
* E.G. Slope (m/m) *0.001435 * Area (m2) = 7.56 * 10.67 *
* Q Total (m3/s) # 62.60 * Flow (m3/s) * 16.68 * 29.45 * 16.47 =
* Top width (m) * 18,35 * Top width (m) * 7.68 * 3.20 = 7.47 =
* yel Total (m/s) % 2.15 % avg., vel. (m/s) * 1.54 = 3.90 = 1.54 =
* Max Chl opth (m) * 2.40 * Hydr. pepth (m) ¥ 1.41 * 2.36 * 1.43
* Conv. Total (m3/s) * 1632.8 * Conv. (m3/s) ¥ 440.3 * 777.6 = 434.9 *
* Length wid. (m) # 211.50 * wetted Per. (m) * 8§.08 = 3.26 7.89
*Min ch ET (m) * 176.36 ¥ shear (N/m2) * 18.90 = 32.56 * 15.02 ~
* Alpha * 1.81 * stream Power (N/m s) * 29,05 * 126.90 * 29.37 *
% Frctn Loss (m) * 0.24 = Cum volume (1000 m3) * 3.92 7.83 * 4.25 %
* C & £ Loss (m) * 0.03 * Cum SA (1000 m2) * 2.69 2.51 ¢ 3.01 ~

A e e de e dr e e de e e e e e e e e e A A e A N N e N N R e A e e e e e e N e e R G T L AW RN AL RN N AR Ak h h

CROSS SECTION

RIVER: Turkey Creek
Page 2
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REACH: Main RS: 9.9
INPUT
Description:
station Elevation Data num= 32
a Elav sta Elev sta Elev Sta Elev Sta Elev
e bR R b o e e R A A kR L R T S T Ay
0 182.5 120.028 182.5 136.616 182 137.952 181.5 139.286 181
140.62  180.5 141.772 180 142.859 179.5 143.941 179 145.023 178.5
146.105 178 147.187 177.5 148.269 177 149.351 176.5 152.673 176.06
153.273 175.86 155.273 175.86 155.873 176.06 159.195 176.5 160.399 177
161.603 177.5 162.805 178 164.002 178.5 165.197 179 166.39 179.5
167.992 180 169.998  180.5 172.048 181 174.284  181.5 180.916 182
191.253  182.5 277.679 183
Manning's n values num= 3
sta n val sta n val sta n val
A e R et o A R R T L R R T R T o
0 .03 152.673 -017 155.873 .03
Bank sSta: Left Right Lengths: Left Channel Right Coeff Contr. EXpan.
152.673 155.873 104.462 100.685 96.329 .1 .3
CROSS SECTION OUTPUT pProfile #100 yr
e R R e s R R R L R R R L A R R R h R R R L L S S
* E.G. Elev (m) * 178.34 * Element * Left o8 * channel * Right 0B *
* vel Head (m) * 0,23 * Wt n-val. * 0,030 * 0.017 * 0.030 =
* w.s. glev (m) * 178.11 * Reach Len. (m) * 104.46 * 100.68 *  96.33 *
* Crit W.5. (m) = * Flow Area (m2) = 8.8 * 7.07 * 918 =
* E.G. Slope_ (m/m) *0,000814 * Area (m2) *  8.86 * 7.07 * 9,118 *
* Q Total (m3/s) ¥ 39.50 * Flow (m3/s) # 9.70 * 19.85 * 9.95 =
= To? width {m) * 17.19 * Top width (m) * 6.80 ~ 3.20 = 7.19 =
= Total {m/s) * 1.57 * Avg. vel. (m/s) # 1.09 = 2.81 = 1,08 =
* Max Chl ppth (m) * 2.25 * Hydr. Depth (m) * 1.30 = 2.21 * 1.28 =
* Conv. Total (m3/s) * 1384.8 * conv. (m3/s) * 339.9 *  696.1 % 348.8 *
* Length wWtd. {m) * 100.47 * wetted Per. (m) * 7.18 = 3.26 * 7.54 =
* Min ch €1 (m) * 175.86 * shear (N/m2) ¥ 9.85 = 17.28 = 9.71 =
* Alpha # 1.84 * stream_pPower (N/m s) * 10.77 * 48.52 * 10.53 =
* Fr¢tn Loss (m) ¥ 0.11 * Cum volume {1000 m3) ¥ 1.01 =* 5.23 = 1.10 =
* C & E Loss (m) * 0.01 * cum SA (1000 m2) * 0,90 * 1,84 * 111
ﬁ**#*ﬁﬁ***ﬂ*#ﬂ*****ﬁtﬁun-ﬁwﬂ%w*****ﬁﬁ**ﬁ******ﬂ**ﬁﬁkﬁﬁ#ﬂ*ﬁ”*ﬂwW*****ﬁ%ﬁ**ﬁﬁﬁ****ﬂ#%ﬁﬁi11L#w
CROSS SECTION QUTPUT Profile #Regional
AR R LA A g G e o R R L L L L R g R g S S L L e
* E.G. Elev (m) * 178.92 * Element * Left OB * Cchannel * Right OB *
* vel Head (m) * 0,32 * wt. n-val. * 0,030 * 0.017 * 0,030 *
* W.S. Elev (m) * 178.59 * Reach Len. (m) * 104.46 * 100.68 * 96.33 =
% Crit W,S. (m) = “ Flow Area (m2) * 12,43 *  8.63 * 12,96 =
* E.G. Slope_ (m/m) *0.000916 * Area (m2) * 0 12.43 ¢ . 12.96 =
* Q Total (m3/s) ¥ 62.60 * Flow (m3/s) *  16.35 = 16.91 =
* Top width (m) * 19.40 * Top width (m) ¥ 7.85 = 8.35 =
* vel Total {(m/s) # 1.84 * Avg. vel. (m/s) * 1.32 = 1.31 =
* Max chl opth (m) * 2.73 * Hydr. Depth (m) * 1,58 ¥ 1.55 =
* Conv. Total (m3/s) * 2068.9 * conv. (m3/s) ¥ 540.2 % 558.9 =
* Length wtd. (m) * 100.39 *# wetted Per. (m} * 8.34 * 8.80 =
* Min ch E1 (m) * 175.86 * Shear (N/m2) ¥ 13.37 ¥ 13.22 =
* Alpha * 1.87 * stream Power (N/m s) * 17.60 17.26 +
* Frctn Loss (m) # 0.11 * cum volume (1000 m3) * 1.50 = 1.69 ¢
* C & E Loss (m) “ 0.0l * cum SA (1000 m2) 1,08 1.30 *

e e e e e R e R N N A R A R N A R R R R A R R R R R AR A R AN R AN R Rk R R N R R AN AR AR AR RN Ay

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.8
INPUT
Description: US of Huron church Road
station Elevation Data num= 30
Sta Elev sta Elev Sta Elev {§ta Elev Sta Elev
R e e R R R R A L Rk R Rk R L U AT Nt A S
0 182.5 37.489 182 45.643 181.5 47.136 181 48.636  180.5
50.024 180 51.1 179.5 52.174 179 53.246 178.5 54.316 178
55.384 177.5 56.451 177 57.519 176.5 60.347 176.06 60.947 175.86
62.947 175.86 63.547 176.06 66.375 176.5 67.488 177 71.05%  177.5
72.19 178 73.33 178.5 74.472 179 75.609 179.5 76.733 180
77.849  180.5 94.858 181 118.672  181.5 142.126 182 143.791 182.5
Manning's n values nums= 3
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sta n val sta n val sta n val

LSRR S-S SR A ol R T R R R R R A A R R R e R R R R R R R T R TR
0 .03 60.347 .017 63.547 .03
Bank sta: Left Right Lengths: Left Channel Right coeff Contr, Expan.
60.347 63.547 24.356 24.248 24.356 .1 .3

CROSS SECTION OUTPUT profile #100 yr
Fradededohdedefende etk AT A D dHERAR SN R h At Tkl de vl dede Bk h N THEN BN N A T hd i h ki hthE
* £.G. Elev (m) * 178.22 * Element * Left 0B * channe] * Right OB *
* vel Head (m) * 0.36 * wt. n-val. * 0,030 * 0,017 = .030 ~*
* W.S. Elev (m) * 177.86 * Reach ren. (m) = 24.36 * 2425 * 24,36 *
*Crit w.s. (m) % * Flow Area (m2) * 6.45 * 6.28 * 8.03 =
* E.G. Slope (m/m) *(.001411 * Area {(m2) * 6.45 * 6.28 * 8.03 =
* @ Total (m3/s) * 39.50 * Flow (m3/s) * §.40 *  21.47 * 9.62 *
* Top width (m) * 17.26 * Top width (m) * 5.73 % 3.20 ~* 8.33 =
* vel Total (m/s) * 1.90 * avg, vel. (m/s) = 1.3¢ ~* 3.42 ~* 1.20 =
* Max ¢ch] ppth (m) * 2.00 * Hydr. pepth (m) * 1.12 ~* 1.96 * 0.96 =
* conv. Total (m3/s) * 1051.7 * Conv. (m3/s) * 223.7 * 571.7 * 256.2 *
# Length wtd. (m) = 24.27 * wetted per. (m) * 6.07 «* 3.26 % 8.58
* Min ¢h E1 (m) * 175.86 * shear (N/m2) * 14.69 26.62 * 12.95 =
* Alpha * 1.95 * stream Power (N/m s) * 19.15 90.98 = 15.52 =
* Frctn Loss (m) #* 0.02 * cum volume (1000 m3) * 0.21 4,55 = 0.27 =
* £ & E Loss {m) * 0.07 * cum sA (1000 m2) * 0.24 . * 0.36 =
R SR b R R R R R R R R R R T g R T R R R R R R R VR TR TR TR S R A R

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
additional cross sections.

need for

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #Regional

1-“.':*1‘:**‘.?fr't‘:‘.‘:f:f.'-'.‘:f.-t:f:\'."f."s‘('fr‘i{‘.’r';'r'kfrfri:frf.-icfrfriu’rf::‘:*fr*'.’r*##ﬁfrf:ﬂ'f:-.‘:f‘:ﬂ.--.‘:‘,‘:'{c'l.‘1’!‘.‘(‘.’n".’r:’cfr'.'f'3:frf(i.-frfffrfrf.'iffr'.’:*fr*fr'!\".’r*f:-.‘:f:t:f:f:fn‘.‘fr*

* E.G. Elev (m) * 178.80 * Element * Left oB * channel * Right oB *
* vel Head (m) ¥ 0.42 * wt. n-val. * 0.03¢ = 0.017 -~ 030 =
* W.5. Elev (m} * 178.37 * reach Len., (m) * 24.36 * 24.25 * 24.36

orit w.s., (m) * * Flow Area {(m2) * 9.67 ¥ 7.92 * 12.60 ~*
* £.6. Slope (m/m) *0.001315 * Area (m2) = 9.67 * 7.92 % 12.60 -~
* Q Total (m3/s) * 62.60 * Flow (m3/s) * 14.12 = 30.53 = 17.95 =
® To? width (m) * 19.53 * Top width (m) * 6.83 * 3.20 = 9.50 =
* vel Total (m/s) ki 2.07 * avg. vel. (m/s) * l.46 * 3.85 * 1.42 =
* Max Chl ppth (m) W 2.51 * Hydr. Depth {m) * 1.42 =~ 2.48 % 1.33 =
* conv. Total (m3/s) * 1726.3 * Conv. (m3/s) * 389.5 ~* 841.9 = 494.9 *
* Length wtd. (m) # 24.28 * wetted Per. {m) * 7.28 * 3.26 * 9.85 *
* Min Ch ET (m) * 175.86 * shear (N/m2) # 17.13 * 31.30 = 16.49 *
* Alpha * 1.93 * stream Power (N/m s) * 25.01 * 120.57 * 23.49 ¥
* Frctn Loss (m) * 0.02 * Cum volume {1000 m3) * 0.34 = 5.29 = 0.46 *
* ¢ & E Loss (m} * 0.06 * Cum sA (1000 m2) # 0.31 = 1.52 = 0.44 *

O e e e e R R R R R R E R R E R R e L]

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the
additional cross sections.

need for

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than

0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROS5 SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.7
INPUT
Dascription: DS of Huron church road
station Elevation Data num= 13
sta Elev Sta Elev sta Etev Sta Elev sta Elev
L L L R e R R R N R Rk R R Rt R B S A e
0 182 135.597 182 140.617 181.5 146.159 178.5 146.159 176.5
151,177 176.06 151.777 175.86 153.777 175.86 154.377 176.06 159.395 176.5
159.395 178.5 165.459  181.5 235.174 182
Manning's n values num= 3
sta n val Sta n val sta n val
Lot ol S R R R A R o R R e R R R g R R R e R e Y
0 .02 146.159 .017 159.395 .02
Bank sta: Left Right Lengths: ceft Channel rRight Coeff Caontr. Expan.
146.159 159.395% 35.414 35.414 35.414 .3 .5

CROSS SECTION OUTPUT Profile #100 yr

R e L L L L R e L L i LT
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* E.G. Elev (m) * 178.14 * Element * Left 0B * channel * Right oB *
* vel Head (m) * 0.14 * wr. n-val, * * 0,017 * *
* W.S5. Elev (m) * 178.00 * Reach ren. (m) * 0.62 * 0.62 = 0.62 =
*Crit w.Ss. (m) = 177.15 * Flow Area (m2) * * 23.95 * *
* E.G. Slope {(m/m) *0.000472 * Area (m2) ¥ = 23.95 #
* Q Total (m3/s) = 39.50 * Flow (m3/s) ¥ = 39.50 * #
* Top width (m) * 13.24 * Top width (m) ¥ * 13.24 =* #
* Total (m/s) * 1.65 * avg. vel. (m/s) * # 1.65 * #
* Max Ch1l ppth (m) * 2.14 * Hydr. Depth (m) * ® 1.81 = *
# conv. Total (m3/s) * 1818.7 ¥ Conv. (m3/s) # * 1818.7 * *
* tength wtd., (m) = 0.62 * wetted Per. (m) * * 16.33 * *
* Min ¢h E1 (m) * 175.86 * Shear (N/m2) * * 6.78 = *
* Alpha = 1.00 * stream Power (N/m s) * * 11.19 = *
* Frctn Loss (m) * 0.00 * Cum volume (1000 m3) * 0.13 = 4.19 = 0.17 *
* C & E LOoss (m) # 0.00 * Cum SA (3000 m2) * 0.17 = 1.32 = 26 *

B o e R R R A R R e R R g R R R R T T L I R R TR SN

CROSS SECTION OUTPUT Profile #Regional

R M A e Rt LR G A R A R R R (R R o R S R TR TR R R R S A R T LR L T R R T R R T

* E.G. Elev (m) * 178.71 * Element * Left 0B * Channel
* yvel Head (m) * 0.21 * wt. n-val. * * 0.017
* W.S. Elev (m} * 178.50 * Reach Len. (m) = 0.62 = 0.62
* Crit W.s. (m) * 177.50 * Flow Area (m2) = x 30.60
% E.G. Slope (m/m) “0.000567 * Area (m2) * * 30.60
* Q Total (m3/s) * 62.60 * Flow (m3/s) i * 62.60
* Top width (m) * 13.24 * Top width (m) ¥ * 13.24
= yvel Total (m/s) * 2.05 * avg. vel. (m/s) ® * 2.05
* Max Ch1l ppth (m) * 2.64 * Hydr. pepth {(m) * * 2.31
* Conv. Total (m3/s) * 2629.0 * conv. (m3/s) * *  2629.0
* Length wtd. (m) i 0.62 * wetted Per. (m) * ¥ 17.34
* Min ch E1 (m) ¥ 175.86 * shear (N/m2) = * 9.81
* alpha * 1.00 * stream Power (N/m s5) * * 20,07
* Fr¢tn Loss {m) * 0.00 * cum volume {1000 m3) * 0.23 = 4,82
* ¢ & E Loss {m) = 0.00 * Cum SA (1000 m2) * 0.23 ~* 1.3?

drdrdedewrdeddedede idedrdede e v N LG AR NN LA AR LA AN E NN R R TS kb kb h il dedede ke dede etk ¥
BRIDGE

RIVER: Turkey Creek

REACH: Main RS: 9.65

INPUT
DESCFTptTOH

Tk E A Neh N
* Right oB *
*® *
*  0.62 *
w *
%* *
I *
% *
* =
* o
£ ¥
¥ ¥
* %
* *
0,31 %
¥ 0,32 %

Distance from Upstream XS = .621
Deck/Roadway width = 34.79
weir Coefficient = 1.44
upstream Deck/goadway Coordinates
nums=
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
ddede ittt hdidede e dr i dededede N kB U N B AN DR AT LER LT LN R ke leh Attt de G de e Ve e Ve dn vt ke
0 181.74 90.83 182.081 118.067 182.057
140.62 182.199 181.5 152.78 182.207 181.5 166.46 182.179 181.5
168.067 182.156 190,032 181.964 218.067 181.884
Upstream Bridge Cross Section Data
Station Elevation Data num= 13
Sta Elev sta Elev S Elev Sta Elev sta Elev
RSN N A AN h N Rk ke e e A N R N e e Yk e e e e et d Tt R de et b e e e ve e e Ve e s de oy
0 182 135.597 182 140.617  181.5 146.159 178,55 146.159 176.5
151,177 176.06 151.777 175.86 153.777 175.86 154.377 176.06 159.395 176.5
159.395 178.5 165.459  181.5 235.174 182
Manning's n values aum= 3
sta n val sta n val Sta n val
L R e i R S T R R R R e A R R e R
0 .02 146.159 .017 159.395 .02

Bank sta: Left Right coeff contr. Expan.
146.159 159.395 -3 .5

Downstream Deck/Roadway Coordinates
11

num=
Sta Hi Cord Lo Cord Sta Hi Cord Cord 5ta Hi cord Lo Cord
AAHFAN RS AR kvl dd ki h kbl devede ket kel vk el ki di AN hh

0 181.74 90.83 182.081 118.067 182.057
133.85 182.157  181.5 137.28 182.199 181.5 152.78 182,207 181.5%
165.46 182.179  181.5 168.067 182.156 181.5 175.93 182.11 181.3
190.032 181.964 218.067 181.884
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. ] dric.rep
Downstream Bridge Cross Section Data

station Elevation Data num= 15
sta £lev sta Elev Sta glev Sta Elev sta Elev
**ﬁ*ﬁﬁ*ﬁﬂﬁ*ﬁﬁ#*ﬁw**********ﬁ*ﬁ***k**#ﬁ**#*#*#**ﬂ******ﬁ*ﬁ****ﬂ*****#***#ﬂ&*w***k
0 182 125.33 182 133.85 181.5 140.248 179.5 140.248 176.5
145.27 176.06 145.87 175.86 147.87 175.86 148.47 176.06 153.492 176.5
153.492 179.5 161.948 180.5 166.14 181 170.386  1i81.5 199.519 182
Manning’'s n values nums= 3
Sta n val sta n val sta n val
Fhrdeddededede ket At h TR N RN R A h kil n At i at s
0 .02 140.248 017 153.492 .02

Bank Sta: Left Right Coeff Contr. Expan.
140.248 153.492 .3 5

Upstream Embankment side s?oqe
Downstream Embankment side slope

Maximum allowable submergence Tor weir flow
Elevation at which weir tlow begins

Ener?y head used in spillway design
spillway height used in design

weir crest shape

Broad Crested
Number of 8ridge Coefficient sets = 1

Low Flow Methods and pata
Energy )
selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and Weir flow
Submerged Inlet cd
Submerged Intet + OQutlet cd
Max Low Cord

L I}
=)

additional Bridge Parameters
Add Friction component to Momentum
Do not add weight component to Momentum
Class 8 fiow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = uUpstream energy grade line

BRIDGE GUTPUT Profile #100 yr

*

W

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
95

Inside BR DS
178.12
177.98
177.16

w
.
&
%
4

LR ol Rt R R I e R R R TR e e R R A TRk T i h  de et e e e e h A kNt e N trdrdededr e e dr e deve
* E.G. Us. (m) * 178.14 * Element *Inside BR US
* W.5. US. (m) * 178.00 * E.G. Efev (m) b 178.14
* Q Total (m3/s) * 39.50 * w.s. Elev (m) * 178.00
* Q Bridge (m3/s) ¥ 39.50 * Crit wW.Ss. (m) * 177.16
* Q weir (m3/s) * * Max chl ppth (m) # 2.14
* weir Sta LTt (m) ¥ * vel Total (m/s) * 1.65
* weir Sta rRgt (m) ¥ * Flow Area (m2) # 23.95
“* weir Submerg * * fFroude # chl * 0.39
* Weir Max Depth (m) * * spacif Force (m3) * 28.57
“* Min ET weir Flow {m) * 181.95 = Hydr Depth (m) * 1.81
* Min ET1 Prs {m} * 181.50 * w.p. Total (m) = 16.33
* pelta €6 (m) * 0.02 * Conv. Total (m3/s) “ 1818.1
* pelta ws {m) * 0.02 * Top width (m) % 13.24
* BR Qpen Area {(m2) # 87.72 * Frctn Loss (m) % 0.02
* BR Qpen vel (m/s) ¥ 1.67 * ¢ & E Loss {m) # .00
* coef of Q b * Shear Total (N/m2) * 6.79
* Br sel Method ¥eEnergy only * power Total (N/m s) =~ 11.19

e ke et e e e R N e e R Ak N A R N AN R R n AT L AT RN N Ve e ke e d d R e e de e Ve e ve st

BRIDGE OUTPUT Profile #Regional

e e e e e e A A R A A N e e Rl A e e R R N R R A R T R RN RN RNk kT n kR v e e A kLA
* E.G. US. (m) * 178.71 * glement *Inside BR US
* W.s. Us. {m) * 178.50 * E.G. Elev {m) * 178.71
* Q Total (m3/s) # 62.60 * w.5, £lev (m) * 178.50
* Q Bridge (m3/s) # 62.60 * Crit w.s. (m) * 177.50
* Q weir (m3/s) * * Max Ch1 Dpth (m) * 2.64
* weir sta Lft (m) ® * val Total (m/s) * 2.05
* Weir Sta Rgt (m) * * Flow Area {(m2) * 30.60
* Weir submerg * * Froude # chl * 0.43
* weir Max Depth (m) = * Specif Force (m3) * 48.68
¥ Min ET weir Flow (m) * 181.95 * Hydr pepth (m) * 2.31
* Min E1 Prs (m) * 181.50 * w.P. Total {(m) * 17.34
* pelta EG (m) ¥ 0.02 * Conv. Total (m3/s) * 2628.3
* Delta WS (m) ¥ 0.03 * Top width (m) # 13.24
* BR Open Area (m2) * 87.72 * Frcin Loss (m)} * 0.02
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dric.rep

* BR Open vel (m/s) * 2.07 * C & E Loss {m) ¥ 0.00 = 0.00 =
* coef of Q * * shear Total (N/m2) * 9.82 ~* 10.05 =
“ Br sel Method *Energy only * Power Total (N/m 5) * 20,09 = 20.78 =
L e o R L I T B o L 73

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.6
INPUT
pescription:
Station £levation Data num= 15
Sta Elev sta Elev sta Elev sta Elev Sta Elev
e R A T L T L L R R LR e L e T s
0 182 125.33 182 133.85 181.5 140.248 179.5 140.248 176.5
145.27 176.06 145.87 175.86 147.87 175.86 14B8.47 176.06 153.492 176.5
153.492 179.5 161.948 180.5 166.14 181 170.386  181.5 199.519 182
Manning's n values num= 3
sta n val Sta n val Sta n val
TR AR ES RS SR NNkt R e ket e fe ke v Vet
0 .02 140.248 .017 153.492 .02
Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
140.248 153.492 8.508 3 §.362 .3 .5
CROSS SECTION OQUTPUT pProfile #100 yr
LRt i o R R g e o R R R a R Ry g g . B R o P N LR g AL P AR PRI FRV A S e
* E.G. Elev (m) * 178.12 * Element * Left o8B * cChannel * Right OB =
* vel Head (m) * 0,14 * wt. n-val. * ® 0,017 * f«
* W.5. Elev (m} * 177.98 * Reach Len. (m} * B.5%L * 3.00 = 8.36 *
* Crit W.5. (m) % * Flow Area (m2) * #  23.69 * i
* E.G. Slape (m/m) *0,000488 * area (mZ2) * ® 0 23.69 ~* *
* Q Total (m3/s) * 39,50 * Flow (m3/s} # * 38.50 = =
* To? width (m) * 13.24 * Top width (m) # * 0 13.24 = *
* vel Total (m/s) ¥ 1.67 * aAvg. vel. {m/s) # * 1.67 = *
* max Chl ppth (m) i 2.12 * uydr, Depth (m) # * 1.79 = i
* Conv. Total (m3i/sy * 1788.3 * Conv. (m3/s) * * 1788.3 = *
* Length wtd. (m) * 3.00 * wetted Per. (m) * * 16,30 * *
*= Min ch E1 (m) * 175.86 ¥ Shear (N/m2) * * 6.95 * *
* Alpha * 1.00 * stream_power (N/m s5) * # 11.59 «* #
# Frctn Loss (m) * 0.00 * Cum volume (1000 m3) * 0.13 = 3.34 * 0.17 =
* C & E LOSS {(m) * 0.06 * cum SA {1000 m2) % 0.17 = 0.85 * 0.26 ~*
B A e R R R R R R R A E R R R R R E R R T

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #Regional

Rl A A e R e N R S A A A e e N T e R R R A A R R e N e R N N kR ket A N NG R A A A s
* E.G. Elev (m) * 178.69 * Element * Left o8 * channel * Right o8 *
* vel Head (m) * 0.22 * wt. n-val. * * 0.017 * *
* W.S. Elev (m) * 178.47 * Reach Len. (m} * 8.51 = 3.00 * 8.36 *
¥ Crit W.Ss. (m) * * Flow Area (m2) * * 30.28 = *
* E.G. Slope (m/m) *0.000586 * Area (m2) * * 30.28 * *
* Q Total (m3/s) * 62.60 * Flow (m3/s) * * 62.60 = *
* Top width (m} * 13.24 * Top width {m) : * 13.24 = *
* vel Total (m/s) # 2.07 * avg. vel. (m/s) * * 2.07 = #
* Max chl ppth (m) * 2.61 * Hydr. Depth (m) * ¥ 2.29 % =
* Conv. Total {(m3/s) * 2587.0 * conv. (m3/s) * * 2587.0 * *
* 1ength wtd. {m) # 3.00 * wetted Per. {(m) * * 17.30 * #
* Min Ch E1 (m) * 175.86 * shear (N/m2) * * 10,05 = *
* Alpha * 1.00 * sStream power (N/m s) * % 20.78 * *
% Frctn Loss {(m) * 0.00 * Cum volume (1000 m3) * 0.23 * 3.74 = 0.31L *
* C & E Loss (m) * 0.09 * cum sA (1000 m2) * 0.23 * 0.85 = 0.32 *
RN R R R e e A e e R e e e e e e R R A R AR A AN N L LR LR RN AN e kA kA kR e h N kA A kA

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

warning: The conveyance ratie (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may -indicate the need for additional cross sections.

CROSS SECTION
RIVER: Turkey Creek
REACH: Main RS: 9.5

Page 7



dric.rep

INPUT
Description:
station Elevation Data nem= 14
Sta Elev sta Elev Sta Elev sta Elev Sta Elev
F R R g R R R R R e L R R R R Rk L o T T A R MR A A
0 182.5 58.964 182 66.492 180 66.492 176.5 80.89%2 176.06
81.492 175.86 83.492 175.86 84.092 176.06 98,492 176.5 98.492 180
99.757  180.5 103.154 181 106.622 181.5 138.493 182
Manning's n values num= 3
Sta n val Sta n val Sta n val
FRAEWNARA AN R fe T A hd i h i dedefeavr e arh i dh i dlr et de s
o] .02 66.492 .017 98.492 .02
Bank sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
66.492 98.492 39.545 39.545 39.545 .3 .5
CROSS SECTION OUTPUT #Profile #100 yr
e b g g e T T T g TV L R ARV S W A
* E.G. Elev (m) * 178.06 * Element * Left OB * Channel * Right OB *
* yvel Head (m) * 0.02 " wr. n-val. * % 0.017 = *
* W.S. Elev {m) * 178.03 ¥ Reach ren. (m) * 0.14 = 0.14 * 0.14 =
*Crit W.S. {m) * 176.78 * Flow Area (m2) * * 57.38 = *
* E.G. Slope (m/m) *0.000071 * Area (m2) * * 57.38 = *
* @ Total (m3/s) % 39.50 * Flow (m3/s) * * 39.50 = *
* TO? width (m) # 32.00 * Top width (m) v * 32,00 ~* *
* vel Total (m/s) # 0.69 * avg. vel. (m/s) w # 0.69 = w
* Max Ch1l ppth (m) * 2.17 #* Hydr. Depth (m) * w 1.79 = *
* Conv, Total {m3/s) * 4679.2 * Conv. (m3/s) * * 4679.,2 * *
* tength wtd. (m) * 0.14 * wetted pPer. (m) * ¥ 35,15 *
* Min ¢h E1 (m) * 175.86 * shear (N/m2) * ¥ 1.14 = *
* Alpha * 1.00 * Stream Power {N/m s5) * * 0.79 = *
* Frectn Loss {m) ¥ 0.00 * Cum volume (1000 m3)} = 0.13 = 3.22 = 0.17 =~
* C & E Loss {m) ¥ 0.00 * Cum sA (1000 m2) i 0.17 = 0.78 = 0.26 =

R R e N e e e e e e e e N R R A N N R R T A R A Rt A R e Nk R S A A AR A L R A N AN AN R A kR kR

*

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is Tless than
0.7 or greater than 1.4, This may indicate the need for additional cross sections.

CROS5 SECTION OUTPUT Profile #regional

e e s e L L O A R E R R R R R R R R R T

* E.G. Elev (m) ¥ 178.60 * Element * reft 0B * channel * Right 0B *
* vel Head (m) * 0.04 * wt. n-val. * = 0.017 * =
* W, 5. Elev (m) * 178.56 * Reach rLen. {(m) * 0.14 = 0.14 =* 0.14 =
¥ Crit W.s. (m) * 176,97 * Flow Area (m2) ¥ * 74.31 * =
¥ E.G. Slope (m/m) *0.000079 ¥ Area (m2) ¥ * 74.31 * *
% Q Total (m3/s) * 62.60 * Flow (m3/s) ¥ #* 62.60 = ¥
% To? width (m) * 32,00 * Top width (m) # * 32.00 = ¥
* vel Total (m/s) ¥ 0.84 = Avg. vel. {m/s) i * 0.84 = #
* Max Cchl Dpth (m) * 2.70 * Hydr. pepth (m) * * 2,32 = *
* Conv. Total (m3/s) * 7059.7 * Conv. (m3/s) * % 7059.7 * *
* rength wtd. (m) # 0.14 * wetted pPer. (m) * * 36.21 * *
= Min Cch E1 (m) * 175.86 * shear {(N/m2) * * 1.58 * =
* Alpha * 1.00 * stream Power (N/m s) * * 1.33 = =
* Frctn Loss {(m) * 0.00 * cum volume (1000 m3) = 0.23 = 3.59 * 0.31

* C & E LOSS (m) * 0.01 ¥ cum sA (1000 m2} * 0.23 = 0.78 * 0.32

Wl deve st de ek hdh hddde e de e N n A v b R e b s R v ek

wH YR ke dndrde N e de e dr e 7

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

BRIDGE

RIVER: Turkey Creek

REACH: Main RS: 9.45
INPUT

Description:

Distance from upstream Xs = .143
Deck/rRoadway width = 36.402
weir Coefficient = 1.44

Upstream Deck/Roadway Coordinates

num= i7
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
*f:fff::\-f:fr#‘:-:r'.‘L--:.-f:f:f.-‘.'.-'.':s’:3':‘.‘.'3‘.".’4‘.’(ft:‘:fr-.'rfefrfrf:f.-frfcfrfr;‘::’r#f:#:’::":-.'&f.-f.--.':#H.--.':1.-'.':-.'.-‘.‘.‘3‘:3’:1‘:‘.‘«‘.’(*.’n’.-‘.’rfd.-frf:i.-frf.—i.—frfr-::
0 180.1 32.49 180 66.99 179.06 176.06

66.99 179.06 177.86 76.99 179.03 177.86 76.99 179.03 176.06

77.49 179.03 176.06 77.49 179.03 177.86 82.49 179.03 177.86

87.49 179.03 177.86 87.49 179.03 176.06 87.99 179.03 176.06
Page 8



dric.re
87.99 179.03 177.86

97.99 179.03 177.86
132.49 178.3 178

182.49

uUpstream Bridge Cross Section Data

p
97.99 179.03 176.06

station Elevation Data num= 4
Elev Sta Elev Sta Elev sta Elev sta Eleyv
B T R T g R R T R R R R R Rt L T Ty
0 182.5 158.964 182 66.492 180 66.492 176.5 80.892 176.06
81.492 175.86 83.492 175.86 84.092 176.06 98.492 176.5 98.492 180
99,757 180.5 103.154 181 106.622 181.5 138.493 182
Manning's n values nums= 3
sta n val Sta n val Sta n val
fededrl AN AR R R Ak T ke ke N AN a Atk ke
0 .02 66.492 017 98.492 .02
Bank sta: Left Right Coeff contr. Expan.
£6.492 98.492 3 .S
Downstream Deck/Roadway Ceoordinates
num= 17
sta Hi cord Lo Cord sta Hi Cord Lo Cord Sta Hi Cord Lo cord
N AN R R R R A T A e e e e e e A e e A N N R W e N R AR n LTkt kN hfe ekt T kTt
0 180 9. 180 44.05 179.06 176.06
44 .05 179.06 177.86 54.05% 179.03 177.86 54.05 179.03 176.06
54,55 179.03 176.06 54.55 179,03 177.86 59.55 179.03 177.86
64.55 179.03 177.86 64.55 179.03 176.06 65.05 179.03 176.06
65.05 179.03 177.86 75.05 179.03 177.86 75.05 179.03 176.06
109.55 178.3 159.55 178
Downstream 8ridge Cross Section Data
Station Elevation pata nums=
sta Elev Sta Elev Sta Elev sSta Elev sta Elev
L R R kg o R R R B e R R R T g e k]
0 182.5 22.451 182 30.035 181.5 43.553 179.5 43.553 176.5
57.953 176.06 G5B8.553 175.86 60.553 175.86 61.153 176.06 75.553 176.5
75.553 179.5 84.157 181 86.382 181.5 87.423 182 124,022 182.5
Manning's n values num= 3
Sta n vati Sta n val Sta n val
fedkhdhddddedr kv et S h A RNk ke de kv dew
0 .02 43,553 .017 75.553 .02
Bank sta: Left Right Coeff Contr. Expan.
43.553 75,553 .3 5
Upstream Embankment side s]o?e = ¢ horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = 95

i

Elevation at which weir Flow begins
Energy head used in spillway design
spillway heiﬁht used in design
welir crest shape

il

I

Number of Bridge Coefficient sets = 1

Low Flow Methods and Dpata
Energ .
selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

additional 8ridge Parameters
Add Friction component to Momentum
Do not add weight component to Momentum

Broad Crested

Class B flow critical depth computations use critical

. inside the bridge at the upstream end
Criteria to check for pressure flow =

BRIDGE GUTPUT Profile #

R A R S R R

r

* E.G. US. (m) 178.06 * Element

¥ W.5. us. (m) K 178.03 * E.G., Elev (m)

* Q Total (m3/s) ¢ 39.50 * w.s. Elev (m)

* @ Bridge (m3/s) * 39.50 * crit w.s. (m)
*Q weir (m3/s) % * Max Chl Dpth (m)
* weir sta Lft (m) ¥ * vel Total (m/s)
* weir sta Rgt (m) * * Flow Area {(m2)

* Weir Submerg o * Froude # Chl

Page 9

R R R R R S i R o e R L

i

depth

Upstream energy grade line

T

inside BR US *Insid
178.06 *
178.02 *
176.80 *
2.16 *
0.81 =
48,73 =
0.19 =

178,
178.
176.
2.
0.
48.
0.
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dric.re

* weir Max Depth (m) * * specif Force (m3 ® 51.18 50.63 ~
* Min E1 Weir Flow (m) * 179.02 * Hydr Depth (m) * ¥ *
“ Min E1 Prs (m) = 177.86 * w.p. Total (m} * 69.58 * 69.58 =
* pelta €6 (m) % 0.02 * conv. Total (m3/s) ¥ 2260.3 * 2260.2 =
* pelta ws (m) #* 0.02 * Top width (m) * * %
* BR Open Area (m2) ¥ 48.73 ¥ Frctn Loss (m) * 0.01 = 0.00
* BR Open vel (m/s) * 0.81 * C & £ Loss (m) * 0.00 = 0.00 *
* coef of @ * * shear Total (N/m2) * 2.10 = 2.10 *
# 8r Sel Method *Energy only * power Total (N/m s) * 1.70 = 70 %
E e R L R e R R R R g R R L S

warning: The conveyance ratio_(upstream conveyance divided by downstream conveyance) is less than
7 or greater than 1.4, This may indicate the need for additional cross sections.

BRIDGE OUTPUT Profile #Regional
x

R e A b R R T e e R R R R R Rt Rl R R R R R L T TR R T e igrsy
* E.G. US. (m) * 178.60 Element *Inside BR US *Inside BR DS *
* W.5. US. (m) * 178.56 * E.G. Elev (m) * 178.59 = 178.56 *
* Q Total (m3/s) * 62.60 * w.5. Elev (m) ¥ 178.5¢ = 178.47 =
* q Bridge (m3/s) * 62.60 * Ccrit w.s. (m) ¥ 177.00 = 177.00 =
* q weir (m3/s) * * Max Chl ppth (m) ¥ 2.64 * 2.61 *
* weir sta Lft (m) * * yel Total (m/s5) * 1.28 =« 1.28 =
* weir sta rRgt (m) * * flow Area (m2) ¥ 48.73 * 48.73 =*
* Weir Submerg % * Froude # chl i 0.27 * 0.27 =
* weir Max Depth (m) # * specif Force (m3) * 79.45 * 78.09 =
= Min £] weir Flow (m) * 179.02 * Hydr Depth (m) * * *
* Min ET Prs {(m) * 177.86 * w.pP. Total (m} * 69.58 = 69.58 =
* pelta £G (m) * 0.07 * conv. Total (m3/s) * 2260.3 2260.2 =
* pelta ws (m) * 0.07 * Top width (m) * * #
* BR Open area (m2) * 48.73 * Fr¢tn tLoss (m) * 0.03 = 0.00 *
* BR Open vel (m/s) * 1.28 * C & £ Loss (m) # 0.00 * 0.02 *
* coef of Q * * Shear Total (N/m2) % 5.27 * 5.27 *
* Br Sel Method *Energy only * pPower Total (N/m 5) * 6.77 * 6.77 *
e e e R R R L o R e R E h kb E R R R R R R Rk R R L o R g P R P

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CRG5S SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.4
INPUT
Description:
station Elevation Data num= 15
Sta Elev sta Elev Sta Elev sta gle
* e e e A N T T e e e e R A G N R NN AN R ke kG e
0 182.5 22.451 182 30.035 181.5 43.553 179.5 43.553
57.953 176.06 58.553 175.86 60.553 175.86 61.153 176.06 75.553
75.553 179.5 84.157 181 86.382 181.5 87.423 182 124,022
Manning's n values NURs= 3
sta n val sta n val Sta n val
R R R e R T R A T R 2 A k]
&) .02 43.553 .017  75.553 .02
Bank sta: Left Right Lengths: Left Channel Right coeff Contr, Expan.
43.553 75.553 5.639 3 6.353 .3 .5

CROSS SECTION OUTPUT Profile #100 yr

R R R g R R E R R LR T

* £.G. Elev (m} * 178.04 * Element * Left OB * Channel * Right 0B *
* vel Head {(m) % 0.02 * wt. n-val. * * 0.017 = *
* W.5. Elev (m) * 178.02 = reach Len. (m) % 5.64 * 5.00 * 6.35 *
* Crit wWw.Ss. (m) * * Flow Area (m2) * * 56.76 * *
* E.G. Slope (m/m) *0.000074 * Area (m2) * * 56.76 * *
* Q Total (m3/s) * 39,50 * Flow (m3/s) * * 39.50 ~* *
* Top width (m) * 32.00 * Top width (m) * = 32.00 ¥ *
* vel Total (m/s)} * 0.70 * avg. vel. (m/s) * x 0.70 * *
* Max Ch1l ppth (m) = 2.16 ¥ Hydr. Depth (m) = * 1.77 * #
* Conv, Total (m3/s) * 4599.1 * conv, (m3/s} * * 45991 = ;
* tength wtd. (m) = 5.00 * wetted Per. (m) ® ® 35.11 * =
* Min ch E1 (m) % 175.86 * sShear (N/m2) = ’ 1.17 ¢ =
* alpha w 1.60 * Stream Power (N/m s) * * 0.81 = *
* Frctn Loss (m) * 0.00 * Cum volume (1000 m3) * 0.13 * 1.28 = 0.17 *
* C & E Loss (m) * 0.0 * cum sA {1000 m2) ¥ 0.17 * 0.73 = 0.26 >
T L L R e N N A R d e e e L N R R N A R N R RN N A AR L N N G ke e R AR A n R
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. dric.rep
CROSS SECTION QUTPUT Profile #Regional

B b R b g o e R R g L g g e o T g P RSN U R

* E.G. Elev (m) * 178.53 * Element * reft 0B * Channel *
* vel Head (m) * 0.04 * wt. n-val. * * 0,017 *
* W.5. Elev (m) # 178.50 * Reach Len. {m) * 5.64 ~* 5.00 *
* Crit W.S. (m) * * Flow Area (m2) * *  72.14 *
* E.G. Slope (m/m) *0.000086 * Area (m2) * % 72.14
* Q Total (m3/s) * 62.60 * Flow (m3/s) * % 62.60 =
* Top width (m) *  32.00 * Top width (m) w * 32,00 =
* vel Total {m/s) * 0.87 * avg. vel. (m/s) * * 0.87 =
* Max Ch1 ppth (m) * 2.64 * Hydr. Depth (m) i * 2.25 =
* Conv. Total (m3/s) * §735.6 * cConv. (m3/s) ¥ * £735.6 =
* Length wid. (m) # 5.00 * wetted Per. (m) ¥ * 36.07 =
* Min ch ET (m) * 175.86 * shear (N/m2) b * 1.69 =
* Alpha o 1.00 * stream Power {(N/m s) * * 1.47 =
* Frctn Loss (m) o 0.00 * Cum volume (1000 m3) * 0.23 = 1.62 =
* ¢ & E Loss (m) * 0.01L * Cum sa (1000 m2) ¥ 0.23 = 0.73 =

L L g S o R R R A g R R g R L R R R e R T

CROSS SECTION

RIVER: Turkey Creaek

REACH: Main RS: 9.3
INPUT .
Description:
Station Elevation Data num=: 16
ETev sta Elev sta Elev Sta ETev Sta Elev

R L R L R kR a N L L L L T aranirar AP

0 182.5 22.465 182 35.015 181.5 36.837 181 47.673 178

47.673 176.5 58.823 176.06 59.423 175.86 61.423 175.86 62,023 176.06

53.173 176.2 73.173 178 81.981 180.5 86.631 181 89.072 182
25.65 182.

Manning's n values num= 3
Sta n val Sta n val Sta n val

Thwdd bt G de kN hw R DA R R RN kR kb ke dedeve e e v

0 .02 47.673 .017  73.173 .02

Right oB *

6.35 *

¥

%

%

u

x

*

.31 =
0.32

Tedefr T nthn

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr, Expgn.
.1 .

47.673 73.173 4,02 3.772 4,02

CROSS SECTION QUTPUT Profile #100 yr

BRI R A S T e R e e R R R R L R R R T B R R R R P R Y

* E.G. Elev (m) * 178.04 * Element * Left 0B * channel *
* vel Head (m) * 0.04 * wt. n-val. * % 0.017 =
* W.5. Etev (m) * 178.00 * Reach Len. {(m) * 4.02 * 3.77 0~
orit wW.s. (m) % * Flow Area (m2) " * 44.98 =
* £.G. Slope (m/m} *0.000122 * Area (m2) ¥ * 44,98 =
* @ Total {m3/s) * 39.50 * Flow (m3/s) ¥ * 39.50 =
# TO? width (m) * 25.50 * Top width (m) v # 25.50 =
* Vel Total {(m/s) * 0.88 * Avg. vel. (m/s) ¥ * 0.88 =
% Max Chl ppth (m) 2.14 * Hydr. Depth (m) * * 1.76
k= * k4

v o b
o
N
= = 0o
oo e
<100~
ERE

# Length wtd. {(m) 3.78 * wetted Per. (m)

# Conv., Total (m3/s) f 3580.8 = conv. (m3/s)
* Min Ch ET (m) * 175.86 * shear (N/m2)

* Alpha ; 1.00 * Stream Power (N/m s5) = ?
* Frctn Loss (m) ¥ 0.00 * cum volume (1000 m3) * 0.13 * 1.03 =
* ¢ & E Loss (m) ¥ 0.00 * Ccum SA (1000 m2) 0.17 * 0.59 =

e R R R R L o e L o R R L R X T Ls

CROSS SECTION GUTPUT profile #Regional

o O R R R g R R R R ko e L R R A R X L e R R

* E.G. Elev (m) * 178.53 * Element * Left OB * cChannel *
* vel Head (m) * 0.06 * wt. n-val. * 0.020 = 0.017 =
* W.5. Elev (m) * 178.47 * Reach Len. {m) o .02 ¢ 3.77 0~
* Crit wW.s. (m) # * Flow Area (m2) 3 .39 56.97 *

56.97
62.43

E: ¥
* £.G. Slope (m/m) *3,000138 ¥ Area (m2) x
25.50 *

4

- “ 9
* q Total (m3/s) “62.60 * Flow (m3/s) & 2109

=0

0

W
w

o ox o owon

* Top width (m) < 28.82 * Top width {m) .68

* yvel Total {m/s) ¥ 1.08 * Avg. vel. {(m/s) & 22 0 1.10
#* Max Ch1 bpth (m) * 2.61 * Hydr. Depth (m) * .23 0* 2.23 0~
* Conv. Total (m3/s) * 5321.4 * cConv. (m3/s) ® 7.2 * 5307.2 *
* Length wtd., (m) * 3.78 * wetted Per. (m) * 1,75 * 28,58 *
* Min ch ET (m) * 175.86 * Shear (N/mZ2) = 0.30 ~* 2.70 *
* Alpha * 1.02 * stream Power (N/m s) * 0.67 * 2.96 =
: Frctn Loss (m) * 0.00 * Cum volume (1000 m3) * 0.22 i 1.30 =

C & E Loss (m) ¥ 0.00 * Cum sA (1000 m2) * 0.22 0.59 =

R e R L L S R L LR L e
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CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.2
INPUT
pDescription:
station Elevation Data num= 28
sta Elev sta Elev sta Elev Sta Elev Sta Elev
A e N A A A A N e AN A NN e Ak e A e e e R R A N A R A R A AN N RN NS NA Y Ak ke dede et de Ve de v
0 182 12.725 18l1.5 14.44 181 16.148 180.5 17.868 180
19.579  179.5 21.223 179 22.754 178.5 24.249 178 25.742 177.5
27.224 177 28.735 176.5 36.975 176.06 37.575 175.86 39.575 175.86
40.175 176.06 48.415 176.5 49,851 177 51.275 177.5 52.723 178
54.188 178.5 55.665 179 57,16  179.5 58.63 180 60.657  180.5
65.963 181 67.032 181.5 68.12 182
Manning's n values num= 3
Sta n val Sta n val sta n val
e O R TR 1 (R R R R R T T T R R R R R A e S T T R R TR
0 .03 28.735 .017 48.415 .03
Bank Sta: Left Right Lengths: Left cChannel Right Coeff cContr. Expan.
28.735 48.415 30.4 31.81 33.814 1 .3

CROSS SECTION QUTPUT Profile #100 yr

A A A R R R R e e e e e e e e A e A R A R R RN R A R Rt A R A e e e e R R A A A R E A AN AN A R kN h Nk bk h

* E.G. Elev (m) * 178.03 * Element * reft oB * cChannel * Right oB *
* vel Head (m) * 0.06 * wt. n-val. * 0.030 * 0.017 * .030 =
* W.5. Elev {m) * 177.98 * Reach Len. (m) % 30.40 = 31.81 * 33.81 ~*
*Crit W.s. (m) * * Flow Area (m2) # 3.27 * 34.61 * 3.12 =%
* E.G. Slope (m/m) *0.000160 * Area {m2) * 3.27 * 34.61 = 3,12 =
* Q Total (m3/s) % 39.50 * Flow (m3/s) * 1.09 = 37.38 ~ 1.03 =
* To? width (m) *  28.34 * Top width (m) * 4.42 * 19,68 = 4.24

* vel Total (m/s) * 0.96 * avg. vel. (m/s) * 0.33 * 1.08 = 0.33

“* Max Chl ppth (m) * 2.12 * Hydr. pepth (m) * 0.74 * 1.76 = 0.74 =
* conv. Total {(m3/s) % 3125.6 * conv. (m3/s) * 86.1 * 2957.7 = 81.8 =
* Length wtd, (m) *  31.85 * wetted per. (m) * 4.66 * 19,77 = 4.49 *
* Min ch ET (m) * 175.86 * shear (N/m2) * 1.10 2.74 = 1.09 =
* Alpha ¥ 1.20 * Stream Power {N/m s) * 0.37 * 2.96 * 0.36 *
* Frctn Loss (m) 4 0.01 * Cum volume (1000 m3) * 0.13 = 0.88 0.17 =
* C & E Loss {(m) * 0.01 cum s5A (1000 m2) * 0.16 0. * 0.25 ¢
A A e e e R N e ek e e e e e e e A A R A R e N RN N R NN R A A N A A N A e e Tt R E G A R A e w et tr et

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT profile #Regional

ﬂ.-frfrfn‘rs’ff{*'.’:'l‘:‘.':fri:".‘-"..‘f:f:‘.‘::‘c'.'.'x':'f:‘.’(‘a’{%’c‘.’r‘.’r‘.\’fr*frf.-f:frfrfc*fr*f(#:‘?‘.‘:f:f:‘.‘:1&ﬁf.'#ﬂ:'.‘:f:f.'f."fc3"(\'l‘-'(‘.’('k‘ﬁcfr*i:*fricfrfrf:-.’rfric'fr**;’."*#ﬁ‘.‘:#f:'.‘:f:*f:in‘m’{
* E.G. Elev {m) * 178.52 * Element * Left 08 * channel * Right OB *
* vel Head (m) * 0.08 * wt. n-val. * 0.030 = 0.017 =~ 030 *
* W.5. Elev {m) * 178.44 * Reach Len. (m) * 30.40 31.81 * 33.81 =
= Crit w.Ss. (m) * * Flow Area (m2) * 5.64 ¢ 43,74 * 5.41 =
* E.G. Slope (m/m) *0.000176 * Area {m2) * 5.64 ¢ 43,74 * 5.41 *
* q Total (m3/s) #  B62.60 * Flow (m3/5) * 2.36 + 57.99 = 2.25 =~
* Top width (m) ®* 31.08 * Top width (m) * 5.80 * 19.68 =~ 5.60 *
* vel Total (m/s) * 1.14 * avg, vel. (m/s) * 0.42 = 1.33 0~ 0.42 =
* Max Chl ppth (m) = 2.58 * Hydr., Depth (m) * 0.97 = 2,22 % 0.97 =
* Conv, Total (m3/s) = 4717.3 % Conv, (m3/s) = 178.1 * 4369.,7 * 169.6 =
* Length wtd. (m) * 31.88 * wetted Per. (m) * 6.12 ¢ 19.77 = 5.93 =
= Min ¢ch E1 (m) * 175.86 * shear (N/m2) * 1.59 ¢ 3.82 = 1.58 =
* Alpha i 1.26 * Stream Power (N/m s) ° 0.67 * 5.07 = 0.66
* Fretn Loss {(m) ¥ 0.0t * Cum volume (1000 m3) * 0.21 * 1.11 = 0.30 =
* C & E Loss {m) u 0.01 * Cum sA (1000 m2) ¥ 0.21 * 0.50 = 0.30 *
L e R hE b R B Y S R A A T

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Turkey Creek

REACH: Main RS: 9.1
INPUT

Description:

Station Elevation Data num= 29

Page 12



dric.rep

Sta Elev s5ta Etev sta Elev Sta Elev sta Elev
-.’.”Irwin‘h’:!cfrfr*idrf.-irfrfridrfn’rfrfr*frﬁ*f:fH‘.--.':t:fr-.‘:*ﬂ:-.‘:-.':ﬂ.--.‘::':-km‘rs‘{fﬁ’l*w:’r-.’ricfrf.-f:frf\-fcfr#rﬁcfrf.—fffrs‘r*ﬁfﬁ‘:#;’rf:f:-.'.‘-i:-.‘:*ﬂ:f:m‘rf:
0 181.5 84,335 181.5 89.24 181 91.04 180.5 92.826 180
94.617 179.5 96.484 179 98.345 178.5 100.173 178 101.97 177.5
103.725 177 106.858 176.5 111.217 176.06 111.817 175.86 113.817 175.86
114.417 176.06 118.776 176.5 122.227 177 125.249 177.5 130.295 178
131.458 178.5 132.634 179 133.814 179.5 134.997 180 136.182 180.5

142,388 181 143.457 181.5 144.535 182 251.616 182

Manning's n values num= 3
sta n val sta 0 val Sta n val
THELETRERNER TR SN R AR T hd et deddhdedehcte v a ot rntsts

0 .03 106.858 .017 118.776 .03

Bank sta: teft Right Lengths: Left Channel Right coeff Contr. Expan.
106.858 118./776 0 0 0 .1 .3

CROSS SECTION QUTPUT Profile #100 yr

R A R A L R T AN e R A e e e e N A A e N A N R R N A kT e At e A A A
* £.G. Elev (m) * 178.02 * Element % Left oB * channel * Right OB *
* vel Head (m) v 0.12 * wt, n-val. * 0.030 = 0.017 = .030 =
* W.5. Elev (m) * 177.90 * Reach Len. (m) ® ¥ # =
*crit w.s. (m) * 0 177.20 % Flow Area (m2) * 5.05 * 20.56 = 6.77 =
* £.G. Slope (m/m) *0.000375 * area (m2) * 5.05 ¥ 20.56 * 6.77 =
“ 0 Total (m3/s) ¥ 39.50 * Flow (m3/s) * 2.76 33.51 =+ 3.24 =
* Top width (m) * 28,79 ¥ Top width (m) * 6.34 * 11.92 * 10.%4 *
* vel Total (m/s) = 1.22 * Avg. vel. {m/s) * 0.55 * 1.63 = 0.48 =

* Max Ch1 ppth (m) * 1.73 = 0.64 =
* conv. Total (m3/s) 2038.9 * conv. {m3/s) i 142.2 * 1729.7 * 167.0 *
* Length wtd. (m) © wetted Per. (m) % 6.50 = 12.03 10.63 =

* min ch ET (m) : 175.86 = Shear (N/m2) * 2.86 = 6.29 * 2.34

2.04 * Hydr. Depth (m) * 0.80

* Alpha 1.54 * sStream Power (N/m s) * 1.56 = 10.25 = 1.12 =
* Frctn Loss (m) * = Ccum Volume (1000 m3) * # * *
* C & E Loss (m) * * cum SA (1000 m2) * * = %
T e e N A e A A A e A A T e R R AN R R R A R LR AR RN R AN AR NN Rk R kR e ke etk kA ki

CROSS SECTION OUTPUT Profile #Rregional

HHRUAE GRS TS RD AL RLRN NN RS N h kb hha T ikl hde e kv v T R ks e R e R kel hdirdede v e de bt an
* E.G. Elev (m) * 178.51 * Element * Left OB * channel * Right OB *
vel Head (m) * 0.15 * wt. n-val. = 0.030 « 0.017 =* 0.030 =

* ¥

w.5. Elev (m) * 178.36 * Reach Len. {m) u *
crit w.s, (m) * 177.53 * Flow Area (m2) ¥ 8.32 = 26.00 * 12.13 *
E.G. Slope (m/m) *0 000375 * Area (m2) * §.32 = 26.00 ¥ 12.13 *
Q Total (m3/s) 62.60 * flow (m3/s) # 5.41 * 49,53 ~* 7.66 *
Top width (m) * 32,27 % Top width (m) * 8.00 11.82 * 12,35 *
vel Total (m/s) “ 1.35 * Avg. vel. {m/s) * 0.65 = 1.90 = 0.63 *
Max chl ppth (m) * 2.50 * Hydr. Depth (m) * 1.04 = 2.18 = 0.98 =
conv. Total (m3/s) * 3232.0 conv. (m3/s) * 279.3 % 2557.1 = 395.5 *
tength wtd., (m} #* * wetted Per. (m) ¥ 8.22 * 12.03 = 12.53 =
* Min ch ET (m) * 175.86 * shear (N/m2) % 3,72 * 7.95 = 3.56 %
Alpha # 1.63 * stream Power (N/m s) * 2.42 f 15.15 = 2.25 %

3

LR

o

F N L Y

Ffrctn Loss {(m) * * Cum volume (1000 m3) * * %
C & E Loss {m) ki * Cum SA (1000 m2) * * *
E SR R R R R e R R R R R R e e R O S T R R T T e g T S PV PR TR MR At M W W N A

L R T T R

SUMMARY OF MANNING'S N VALUES

River:Turkey Creek
Tdedrdeve e e AL Tdh v S dh itttk n ARy R

* Reach River Sta. * nl * n2 %
EE R R e R R T A R R g Y el TR
*Main ® 10 ® L03* 017+ L03*
*Main it 9.9 * 03* .017* .03%
*Main ® 9.8 * 03* .017# .03*
*Main w 9.7 * .02* .017% .02%
*Main w 9.65 *Bridge * ki *

*Main * 9.6 ® .02* 017 .02%
*Main * 9.5 = L02% .017% L02%
*Main # 9.45 “Bridge * * *

*Main * 9.4 * .02* .017= 02
*Main # 9.3 * .02% LQ17* L02*
*Main * 9.2 w .03* .01y .03%
*Main = 9 1 % .03* L0117+ .03*
dod 95 25 B4 5 A e Ao B A e o e e Tt B e B S e 8 de et e R e S B B e o

LA R e SRR ek e e e N A R N A R AU R AN RN AN AN T A A h ke

SUMMARY OF REACH LENGTHS
Page 13



dric.rep

River: Turkey Creek

FThfhadhdhdhhdhhdd it hdhdhdedetdte etk frn T b drh A nT bt NNt h ek il
. . ; - .

* Reach *  River Sta, *  Left * Channel * Right *

R R R R R A R R R R o e o e o P R R R O T R R TR AR R TR R R TR TR AR R R

*Main * 10 *  207.817* 210.778* 216.406%
*Main 9 * 104.462% 100.685* 96.329*
*Main * 9 ® 24.356% 24 .248% 24.356*%
*Main * 9 ¢ 35.414% 35.414* 35.414*
*Main * 9 Bridge * * ®
*Main * g g.SOS* 3% 8.362%

9

9

=

5

* o

*

*Majn i .39.545% 39.545* 39,545
“Main ¥ Bridge ¥ ® *
*Main ¥ 5.639« 5% 6.353*

5

ok

*Main ¥ 9 * 4,02% 3.772% 4.02%
“Main * 9. * 30.4% 31.81*% 33.814*
“Main u 9, 2 0O [oXd o*

9
8
7
6
6
5
4
4
3
2
1
u

FRFLE TN N ARk Rk bk kit h ke h ke hdodededde et v e e Se e oA fe ke S drhdr nh Ak

HEIERRRNNR TR AN AN AR kR h R h Ak r Ak de ket vt fededede v e et fe kGt b h ki wEk

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Turkey Creek

LR T L L T L P

* reach
ERE R R R R R R R o
*Main *
*Main b
*Main 3
*Main *
“Main
*Main
*Main ¢
#Main %
-:.-Ma-in £
*Main ¥
*Main
*Main

Fedrdhehnhh

TELERLGER RN RN kb kA nhdi ke dok

River Sta. * Contr. * Expan.

whRuAT T hhdh Nk kdokd ki hkhd

foud
o
s
=
2
v
=

v
%
]
e |
s
Q.
[t
m
:

T OOWLDOOOOWY
PN WA RN W
[FEEN)

.
=

i

sk
o
-

-,

o
[Tu]
1’3

L
3

e '1*

k3 3

WRRVN RN AN A A b hh Tt hhd
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Alternative 3

Detroit River International Crossing Study



Solve For: Headwater Elevation

Culvert Calculator Repori
Basin Drain -All Alternatives - Reg Check

Culvert Summary

Allowable HWV Elevation 181.4C¢ m Headwater Depth/Height 1.20
Computed Headwater Elgvat 180.32 m Discharge B.1000 m¥/s
Inlet Control HW Elev. 180.32 m Tailwater Elevation 179.70 m
Outlet Centrol MW Elev. 18032 m Control Type Inlet Controt
Grades

Upstream Invert 178.50 m Downistream Invert 178.20 m
Length 58.00 m Constructed Slope 0.005172 m/m
Hydraulic Profile

Profile Composite$152 Depth, Downstream 1.056 m
Slepe Type Steep Norma! Depth - 105 m
Flow Regime N/A Critical Depth 114 m
Velocity Downstream 362 mis Critica! Stope 0.004178 mim
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 213 m
Section Size 2130 x 1520 mm Rise 152 m
Number Sections 1

Outlet Controf Properties

Cutlet Contre! HW Elev. 18032 m Upstream Velocity Head 0.57 m
Ke 0.20 Entrance Loss 011 m
Inlet Controf Properties

iniet Conirol HW Elev. 180,32 m Elow Contrat Transition

Inlet Type  90° headwall w 45° bevels Area Full 33 m
K 0.49500 HDS 5 Chart 10

M 0.68700 HDS 5 Scale 2

[ 0.03140 Equation Ferm 2

Y 0.82000

Title: DEtrolt River Intarnational Crossing
o Ahydradics\basin drain.cvm

11/09/06 04:42:06 PM

® Haestad Methods, inc.

URS
37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana lgnacio
CuivertMaster v3.0 [3.0003]
Page 10of1



Worksheet for Circular Channel

Project Descriplion

Worksheet Titcome_prelimin
Flow Element Circutar Channe!
Method Manning's Formu
Sopive For Full Flow Diamet
Input Data

Mannings Coeffici  0.013
Channel Slope 005000 m/m

Discharge 32000 ms
Results

Depth 1.27 m
Diameter 1,269.0 mm
Flow Area 1.3 m?
Wetted Perimel 430 m
Top Width 0.00 m
Critical Depth 097 m
Percent Full 100.0 %
Critical Slope 065735 m/m
Velocity 2.53 m/s
Velocity Head 033 m
SpecificEnergy 160 m
Froude Number .00
Maximum Discr 3.4423 m%/s
Discharge Full 3.2000 m¥s
Slope Full 005000 m/m
Flow Type N/A

Notes: Discharge of 3.2 m3/s was taken from taking 50%
Drainage area D/S af Titcombe is approximately 274 ha, 55%
50% of the entire subcatch,

From 1989 Maclaren report;

Catch # 140

DA =496 Ha.

100 yr existing = 6.4 m3/s
100 yr efuture = 16.7 m3/s

Title: Detroit River Intemational Crossing Study
o:\ciric\19_waterresouroes\hydrau!ics\ﬁtcombe.ﬁ'n2

11/10/06 11:25:11 AM

® Haestad Methods, Inc.

Titcombe Drain

of the 100 yoar flow of subeatchment 140 of turkey creek watarshed.
of the entire subcatch #140, Drainage area therefere U/S Titcombe crossing is app.

URS

317 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Ana tgnacio

FlowMaster v7.0 [7.0005}
rage 1 of 1
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Hydrologic Analysis
Pre & Post Development Conditions

Detroit River International Crossing Study
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Appendix B.1

Pre-Development Condition

Detroit River International Crossing Study
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Appendix B.2

Post Development Condition

Detroit River Infernational Crossing Study
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Appendix C

Stormwater Management
Computations

Detroit River Internaltional Crossing Study
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Appendix C.1

Alternative 1A

Detroit River International Crossing Study



Modified Rational Method
Project Name : Detroit River International Crossing  November 14, 2066 055 AM

Stormwater Management Study
Alternative 1A

100
Area = 6.36 ha
"C" = 0.9
AC=| 5724
Tc = 144 min
Time Increment = 10.0 min Controlled Condition
Release Rate = 367.1 ifs i 100 Year - Post Dev’t.
Max.Storage = 2376 m’ a= 2825
b= 13.74
Constant Inflows c= 0.880
/s
100
Time Rainfall Storm Runoff Released Storage
Iniensity Runoff Volume Volume VYolume
{min) {mmvhr) (/s) (m3) (m*) {m%)
14.4 140.6 2380.56 2003.1 318.1 1745.0
244 114.5 1822.33 20672.7 5384 21343
344 93.3 1485.01 3069.0 758.7 23104
44.4 79.1 1257.93 33545 9789 2375.6
544 68.8 1094.07 3574.0 1199.2 2374.8
64.4 61.0 969.93 3750.4 14194 2331.0
74.4 54.8 87245 3897.0 1639.7 2257.3
84.4 49.9 793.76 40217 1859.9 2161.8
94.4 458 728.82 4130.0 2080.2 2049.8
104.4 42,4 674.27 42254 23005 1925.0
114.4 39.5 627.76 4310.6 25207 1789.9
124.4 36.9 587.60 4387.4 2741.0 1646.3
134.4 347 352,56 44573 2961.2 1496.1
144.4 3238 32170 45214 31815 13399
1544 311 49431 4580.6 34017 1178.8
164.4 29.5 469 81 46354 36220 10135
174.4 281 44777 4686.6 38422 844.4
1844 269 427.82 4734.6 4062.5 672.1
194.4 237 409.69 4779.7 4282.8 496.9
204.4 247 393.12 48222 4303.0 319.2
2144 23.7 377.92 4862.5 4723.3 139.3
224.4 229 363.92 4900.8 49435 -42.8
2344 22.1 350.98 4937.2 5163.8 -226.6
244.4 21.3 338.99 4671.9 5384.0 -412.2
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Modified Rational Method

Project Name : Deetroit River International Crossing

Stormwater Management Study
Alternative 1A

November 14, 2006

Y58 AM

101
Arca = 2.53 ha
"Cr o (.9
ACS] 2.277
Te 5 131 min
Time Increment = 10.0 min Controlled Condition
Release Raie 5 156.9 Ifs IE 100 Year - Post Dev’t. l
Max.Storage = 915 m’ a=l| 2825
b=| 13.74
Constant Inflows c= (.880 I
I/s
101
Time Rainfail Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (mm/hr) (I/s} (m3) () (m')
13.1 155.9 987.16 778.5 123.8 654.8
231 118.1 747.36 1037.8 2179 819.9
331 95.6 603,12 12034 3121 891.3
43.1 80,6 51045 1321.4 406.3 915.1
53.1 69.9 442,65 1411.5 500.4 911.0
63.1 619 391.57 1483.5 594.6 888.9
731 335 351.63 1543.2 688.8 854.4
83.1 50.5 319.48 1593.8 783.0 310.8
93.1 46.3 293.03 1637.6 877.1 760.5
103.1 42.8 270.85 1676.2 971.3 704.9
113.1 39.8 251.97 1710.5 10635.5 645.1
123.1 372 235.70 1741.5 1139.6 581.9
133.1 35.0 221.32 1769.6 12338 515.9
143.1 330 209.05 1795.4 1348.0 447.5
153.1 13 197.98 1819.2 1442.1 3771
163.1 297 188.10 1841.2 1536.3 3049
173.1 283 179.21 1861.8 1630.3 231.3
183.1 270 171.18 1881.0 1724.6 136.4
193.1 259 i63.87 1899.1 1818.8 80.3
203.1 24.8 157.21 1916.1 1913.0 3.2
213.1 23.9 151.09 19323 20071 -74.9
223.1 23.0 145.46 1947.6 2101.3 -153.7
2331 222 140.27 1962.1 21955 -2333
2431 214 13545 1976.0 2289.6 -313.6
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Modified Rational Method

pS L <

Project Name : Detroit River International Crossing November 14, 2006 .58 AM
Stormwater Management Study
Alternative 1A
102
Area = 5.60 ha
"Cr 0.9
AC= 5.04
Tc = 14.3 min
Time Increment = 10.0 min Controlied Condition
Release Rate 5 675.0 Ifs || 190 Year - Post Dev’t.
Max Storage =] 1363 [m’ asf| 2825
b= 13.74
Constant Inflows c= 0.880
l/s
102
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Yolume Yolume
{min) {mm/hr) (I/s) {m3) (m’) (o)
14.3 150.5 2108.53 1803.5 5774 1226.1
24.3 115.0 1611.58 23454 9824 1363.0
343 93.6 131208 2696.8 1387.4 1369.3
443 79.3 1110.79 2949.5 1792.4 1157.1
543 68.9 965.68 3143.6 21975 946.2
64.3 61.1 855.85 32996 2602.5 697.1
74.3 54.9 769.65 3429.0 3007.5 421.5
84.3 50.0 700.09 35392 34125 126.7
94.3 459 642.72 3634.8 3817.6 -182.8
104.3 424 594.53 3719.0 4222.6 -503.6
114.3 39.5 533.46 3794.2 4627.6 -8334
1243 370 518.01 3861.9 5032.6 -1170.7
1343 348 487.08 39236 5437.6 -1514.1
1443 328 459.84 3980.1 5842.7 -1862.6
154.3 31 435.67 4032.3 62477 -2215.4
164.3 29.6 414.05 4080.6 6652.7 -2572.1
1743 28.2 394.61 4125.8 7057.7 -2931.9
184.3 26.9 377.02 4168.0 7462.7 -3294.7
194.3 25.8 361.02 4207.8 7867.8 -3660.0
2043 247 346.40 42453 82728 -4027.5
214.3 238 333.00 4280.8 8677.8 -4397.0
2243 229 320.65 4314.5 9082.8 -4768.3
2343 22.1 309.25 4346.6 9487.9 -5141.3
2443 213 298.68 4377.2 0§92.9 -3513.7
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Modified Rational Method

Project Name : Detroit River International Crossing November 14, 2006 958 AM
Stormwater Management Study
Alternative 1A
103
Agea = 2.60 ha
"C" e 0.9
AC= 2.34
Te = 133 min
Time [ncrement 5 10.0 min Controlled Condition
Release Rate = 159.9 175 I 100 Year - Post Dev’t.
Max.Storage = 944 m’ HES 2825
b= 13.74
Constant Inflows c= 0.880
I/s
103
Time Rainfall Storm Runoft Released Storage
Intensity Runoff Volume Volume Volume
{min} {mm/hr) (1/3) {m3} () (m*)
13.3 155.2 1009.34 805.5 127.6 677.8
233 117.6 765.20 1069.7 223.6 846.2
333 95.3 620.06 1238.9 3195 919.3
43.3 80.4 523.32 1359.6 413.5 044}
533 69.8 433.97 1451.8 5114 9404
63.3 61.7 401.69 1525.6 607.4 918.2
733 55.5 360.79 1586.7 703.3 883.4
83.3 50.4 327.86 1638.6 799.3 839.3
933 46.2 300.75 1683.6 895.3 788.3
103.3 427 278.02 1723.1 991.2 731.9
113.3 39.8 258.66 1758.4 1087.2 671.2
123.3 37.2 241.98 1790.2 1183.1 607.0
1333 35.0 227.44 1819.0 1279.1 540.0
143.3 330 214.64 1845.5 1375.0 470.5
1533 31.3 203.29 18699 1471.0 398.9
163.3 29.7 193.15 1892.5 1566.9 3256
173.3 28.3 184.04 1913.6 1662.9 2507
183.3 27.0 175.79 1933.3 1758.9 174.3
193.3 259 168.30 1951.9 1834.8 97.1
203.3 24.8 161.43 19694 1950.8 18.7
2133 239 155.18 1986.0 2046.7 -60.7
2233 230 149.40 2001.7 20427 -141.0
2333 22.1 144.07 2016.7 2238.6 -222.0
2433 214 139,12 2030.9 2334.6 -303.6

el
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Modified Rational Method

Project Name : Detroit River International Crossing

Stormwater Management Study
Alternative 1A

November 14, 2006

€58 AM

104
Area = 2.50 ha
"C" = 0.9
ACH 2.25
Te = 8.9 min
Time Increment = 10.0 min Controlled Condition
Releasc Rate={| 2079 |lizs [ 100 Year - Post Devit. |
Max.Storage = 775 m’ a= 2825
b= 13.74
Constant Inflows c= 0.880
1/s
Time Raintall Storm Runoff Released Storage
Intensity Runoff Volume Yolume Volume
(min) {mnv/hr) (1433 (m3) (m') (m')
8.9 181.2 113371 606.9 1113 495.6
18.9 131.4 §21.88 933.1 236.1 697.0
28.9 1039 649.73 1127.5 360.8 766.7
389 86.3 539.82 1260.7 485.6 775.1
48.9 74.1 463.24 1359.8 610.3 749.4
589 65.0 406.65 1437.6 735.1 702.6
68.9 58.0 363.03 1301.2 859.8 641.4
78.9 525 328.32 1554.7 984.6 570.1
88.9 48.0 300.00 1600.6 1109.3 491.3
98.9 442 276.44 1640.8 12341 406.7
108.9 41.0 256.51 16764 1358.9 3175
118.9 38.3 239.42 1708.3 1483.6 224.7
128.9 359 224.58 1737.2 1608.4 128.9
1389 338 211.59 1763.6 1733.1 30.5
1489 32.0 200.10 1787.9 1857.9 -69.9
1589 304 189.86 18104 1982.6 -1722
168.9 289 180.68 1831.3 21074 -276.1
178.9 27.6 172,40 1850.8 2232.1 -381.3
188.9 264 164.90 1869.1 23369 -487.7
198.% 253 138.05 1886.4 2481.6 -595.2
208.9 243 151.79 19027 20606.4 -703.7
2189 233 146.03 1918.2 27311 -813.0
228.9 223 140.72 1932.9 28539 -923.0
2389 21.7 135.81 1946.9 2980.7 -1033.8

<
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Modified Rational Method

Project Name : Detroit River International Crossing Nuvember 14, 2006 .58 AM
Stormwater Management Study
Alternative 1A
105
Area = 2.50 ha
"Cr o 0.9
ACs 2.25
Te = 10.9 min
Time Increment 5 10.0 min Controlled Condition
Release Rate 5 177.6 is . 130 Year - Post Dev’t.
Max.Storage = 847 m’ a= 2825
b= 13.74
Constant Inflows c= 0.880
Is
103
Time Rainfall Storm Runoff Relensed Storage
Intensity Runoff Volume Volume Volume
(min) (mamv/hr) s) (m3) (m’) (m’)
109 168.2 1052.40 689.7 116.4 57133
209 1247 780.00 979.2 2229 756.3
309 99.8 624.05 1157.8 3294 8284
40.9 83.5 522.40 12827 436.0 846.7
50.9 72.0 450.61 1376.8 542.5 834.3
60.9 63.5 397.05 14513 649.0 802.3
70.9 56.8 35547 1512.6 755.6 757.1
80.9 51.5 322.2§ 1564.4 862.1 702.3
90.9 47.2 294.95 1609.1 968.6 640.4
100.9 433 272.19 1648.2 1075.2 5373.1
110.9 40.4 252.88 1683.0 1181.7 301.3
1209 37.8 236.28 1714.3 1288.2 426.1
130.9 355 221.85 1742.7 1394.8 3479
140.9 334 209.18 1768.7 1501.3 267.3
150.9 316 197.96 1792.6 1607.8 184.7
160.9 30.0 187.95 1814.7 1714.4 100.3
1709 28.6 178.96 1835.3 1820.9 144
180.9 273 170.84 1854.6 1627.4 -72.9
190.9 26.1 163.48 18727 2034.0 -161.3
2009 251 156.76 1889.7 2140.5 -250.8
2109 241 150.60 1905.9 2247.0 -341.2
220.9 232 144.94 1921.2 2333.6 -4324
230.9 223 139.71 1935.7 2460.1 -524.4
240.9 21.6 134.87 1949.6 2566.6 -617.0

<
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Modified Rational Method

Project Name : Detroit River International Crossing November 13, 2006 9:58 AM
Stormwater Management Study
Alternative 1A
106
Arca = 5.60 ha
"C" 0.9
AC= 5.04
Te = 13.5 min
Time Increment 5 10.0 min Controlied Condition
Release Rale = 338.5 Is || 100 Year - Post Dev’t. |
Max.Storage = 2049 m’ a= 2825
b= 13.74
Constant ]nﬂow:ls c= 0.88¢ |
I/s
106
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min} {mm/hr) (l/s) (m3) (m’} (o)
13.5 154.0 2158.36 1751.1 274.6 1476.5
235 117.0 1639.46 23138 477.7 1836.1
335 94.9 1329.98 2675.0 G80.8 19942
43.5 80.2 1123.29 29333 883.9 20494
53.5 69.6 974.94 31309 1087.0 2043.8
63.5 61.6 862.99 3289.1 1290.1 1996.0
73.5 55.3 775.34 3420.3 1493.2 1927.0
83.5 50.3 704.74 3531.7 1696.3 1835.3
935 46.1 646.58 36282 18994 1728.8
103.5 42,7 597.80 37132 2102.5 1610.6
113.5 39.7 556.27 3788.9 2305.6 1483.3
123.5 371 520.44 3857.2 2508.7 13484
133.5 349 489.21 3919.2 2711.8 12074
143.5 33.0 461.73 3976.1 2914.9 1061.2
1535 312 437.35 4028.6 3118.0 910.5
163.5 20.7 415.56 40772 33211 756.1
173.5 28.3 395.97 4122.6 35242 598.3
183.5 270 378.25 4163.0 37273 437.7
193.5 25.8 362.14 4205.0 3930.4 274.5
2033 24.8 347.43 42426 41335 109.1
213.5 238 33394 4278.3 4336.6 -58.4
2235 229 321.53 43121 4539.7 -227.6
2335 221 310.06 43443 47428 -398.6
243.5 214 299.42 43750 49459 -571.0

<ekg

OADRICUY_WaterResoureesd ydrolop M Option 1A 160-y1 Rationad xb ] Exist




Modified Rational Method

Project Name : Detroit River International Crossing November 1, 2006 U:58 AM
Stormwater Management Study
Alternative 1A
107
Arca = 3.10 ha
"C'= 0.9
ACH 2.79
Tc = 14.8 min
Time Increment 5 10.0 min Conirolled Condition
Release Rate = 176.9 Is i 100 Year - Post Dev’t.
Max.Storage = 1164 ' a= 2825
b= 13.74
Constant Inflows c= 0.880
1/s
107
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Yolume
(min) (mm/hr) () (m3) (m’) (m’)
14.8 148.0 1148.00 1018.7 157.0 861.7
24.8 113.6 881.25 1310.7 263.1 1047.6
348 52.7 719.30 15014 369.2 11322
44.8 78.6 609.97 1639.2 475.3 1163.8
54.8 68.3 530.91 1745.3 581.5 1163.8
64.8 60.7 470.94 1830.7 687.6 1143.1
74.8 54.6 423.80 1901.7 793.7 1108.0
84.8 49.7 38571 1962.2 §99.9 1062.3
94.8 45.7 354.25 20147 1006.0 1008.7
104.8 42.3 327.81 2061.1 11121 948.9
114.8 394 305.26 21024 1218.3 884.2
124.8 36.8 285.78 2139.7 13244 8154
134.8 34T 268.78 2173.7 1430.5 743.2
144.8 32.7 253.80 22049 1536.7 668.2
154.8 31.0 240,50 22336 1642.8 590.8
164.8 295 228.01 2260.3 1748.9 5114
174.8 28.1 217.90 2285.2 1855.1 £30.1
184.8 26.8 208.21 2308.5 1961.2 3473
194.8 237 199.40 2330.5 2067.3 263.1
204.8 24.7 191.35 2331.2 21734 177.7
214.8 237 183.96 2370.8 2279.6 91.2
224.8 228 177.16 23894 2385.7 3.6
2348 220 170.87 24071 2491.8 -84.8
2448 21.3 165.04 24240 2598.0 -174.0

<
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Modified Rational Method
Project Name : Detroit River International Crossing November 14, 2066
Stormwater Management Study

Alternative 1A

D38 AM

108
Arca = 3.96 ha
"C' = 0.9
ACH 3.564
Te = 14.3 min
Time Increment 5 10.0 min Controlled Condition
Release Rate = 2314 |l Il 160 Year - Post Dev’t.
Max.Storage = 1471 m’ a= 2825
b= 13.74
Constant Inflows c= 0.880
I/s
108
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Valume
{min) (mmvhr) (I/s) (m3) () (m’)
14.3 150.4 1490.51 12739 198.1 1077.8
243 115.0 1139.33 1658.9 336.9 13219
343 936 927.64 1907.2 475.8 1431.5
443 79.3 785.35 2085.9 6146 1471.3
543 68.9 682.78 2223.1 753.4 1469.7
64.3 01.1 605.13 23334 8923 [441.1
74.3 54.9 544.19 24249 1031.1 1393.8
84.3 50,0 495.02 2502.8 1169.9 13329
943 459 454.45 25704 i308.8 1261.6
104.3 424 420,38 26299 1447.6 1182.3
114.3 395 391.35 26831 1586.5 1096.6
124.3 37.0 366.28 2731.0 1725.3 1005.7
134.3 34.8 34441 2774.6 1864.1 0104
144.3 328 32516 2814.5 2003.0 Bl1.6
154.3 311 308.06 2851.4 21418 709.6
164.3 29.6 292.78 2885.6 2280.7 605.0
174.3 282 279.03 29175 2419.5 498.1
[84.3 206.9 266.59 2947.4 2538.3 3891
194.3 25.8 255.28 20755 2697.2 2784
204.3 24.7 244,95 3002.1 2836.0 166.1
214.3 23.8 235.47 3027.2 2974.8 52.3
224.3 229 226.74 3051.0 3113.7 -62,7
2343 224 218.67 3073.7 32525 -178.8
2443 21.3 211.20 3095.3 33914 -296.0

<<
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Modified Rational Methed

Project Name : Detroit River International Crossing November 14, 2006 9:58 AM
Stormwater Management Study
Alternative 1A
169
Area = 6.60 ha
'C" = 0.9
ACH 5.94
Tc = 24.3 min
Time Increment 5 10.0 min Controlled Condition
Release Rate = 270.3 Ifs || 100 Year - Post Dev’L.
Max.Storage = 2847 m’ a= 2825
b= 13.74
Constant Inflows €= 0.880
I/s
109
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (mm/hr) (1/3) {m3) (m’) (')
24.3 1149 1897.41 2766.4 3941 23723
343 93.6 1545.12 31799 356.3 2623.6
443 79.2 1308.26 34774 718.5 27589
54.3 68.9 1137.47 37059 880.6 2825.3
64.3 61.1 1008.17 3889.5 1042.8 28467
74.3 54.9 906.68 4042.0 1205.0 2837.0
84.3 49.9 824,78 4171.7 1367.2 2804.6
943 459 757.21 42843 1529.3 2755.0
104.3 42.4 70047 4383.5 1691.5 2692.0
114.3 395 652.09 4472.1 1853.7 26183
124.3 37.0 610.34 4551.9 20159 2536.0
134.3 348 573.90 4624.3 2178.1 2446.5
144.3 328 541.82 4691.1 2340.2 23509
154.3 310 513.35 4732.6 2502.4 22501
164.3 29.5 487.89 4809.6 2664.6 2145.0
1743 28.2 464,98 4862.8 2826.8 2036.0
184.3 26.9 444,25 4912.6 2989.0 19236
i94.3 25.8 425.41 4959 4 3151.1 1808.3
204.3 24.7 408.19 5003.6 33133 1690.3
2143 23.8 39240 5045.4 34755 1569.9
2243 22.9 377.85 5085.1 36377 1447.5
2343 221 364.41 51229 3799.9 13231
2443 21.3 351.96 5159.0 39620 1196.9
254.3 20.6 340.38 5193.4 4124.2 1069.2

<L
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DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix C.2

Alternative 1B

Detroit River Intemationat Crossing Study



Modified Rational Method

Project Name : Detroit River International Crossing  xovember 14, 2006 0:30 AM
Stormwater Management Study
Alternative 1B
100
Arca = 6.36 ha
"C" o 0.9
AC= 5.724
Tc = 14.8 min
Time Increment = 10.0 min Controlled Condition
Release Rate=f| 3605 s [ 100 Year - Post Dev’t.
Max.Storage = 2395 m’ a=| 2825
b= 13.74
Constant Inflows €= 0.880
I/s
100
Time Rainfail Storm Runoff Relcased Storage
Intensity Runoff Volume Volume Volume
(min) (mm/ar) (s) (m3) (m’) (m')
14.8 147.8 2352.02 20933 3209 1772.4
4.8 113.5 1806.15 2691.2 537.2 21540
348 92.7 1474.54 3081.8 753.5 2328.3
44.8 78.6 1250.58 3364.1 969.8 23942
54.8 68.4 1088.60 358L.5 1186.2 23954
64.8 60.7 965.71 3756.6 1402.5 2354.1
74.8 54.6 809.08 3902.2 1618.8 22834
84.8 49.7 791.00 4026.2 1835.1 2191.1
94.8 45.7 726.52 41339 20514 2082.5
104.8 423 672.32 42289 22677 1961.2
114.8 393 626.09 4313.7 2484.1 1829.7
124.8 36.8 586.15 4390.3 27004 1689.9
134.8 34.6 551.29 4459.9 2916.7 1543.2
144.8 327 520.58 4523 .8 3133.0 1390.8
154.8 31.0 493.30 4582.8 3349.3 12334
164.8 295 408.91 4037.5 3565.7 1071.8
174.8 281 446.96 4688.6 3782.0 906.0
184.8 20.8 427.09 4736.4 3998.3 738.1
194.8 257 409.01 4781.4 £214.6 566.8
204.8 24.7 392,50 4823.8 $430.9 3929
2148 237 377.35 48064.0 4647.3 216.8
2248 228 363.40 4902.2 4863.6 38.6
2348 220 350.50 4938.3 50799 -14i.4
244.8 21.3 338.54 49732 5296.2 -323.0
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Project Name : Detroit River International Crossing

Modified Rational Method

Stormwater Management Study
Alternative 13

November 14, 2006

10:36 AM

101
Arca = 2.70 ha
"Ch = 0.9
AC= 2.43
Tc = 10.2 min
Time Increment = 10.0 min Controlled Condition
Release Rate = 201.9 I/s i 100 Year - Post Dev’t.
Max.Storage = 890 m’ a= 2825
b= 13.74
Constant Inflows c= 0.880
I/s
101
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (muvhy) (U/s) (m3) (m') (m’)
10.2 172.7 1166.71 714.0 123.6 390.5
20.2 127.0 858.16 1040.1 244.7 795.4
302 101.2 683.72 1238.9 365.8 873.1
40.2 84.5 570.84 1376.9 486.9 889.9
50.2 7.8 491.49 1480.4 608.1 872.3
60.2 64.0 432.49 15622 720.2 833.0
70.2 57.3 386.81 i629.3 8503 7789
80.2 519 350.34 1685.8 971.5 714.4
90.2 47.4 32050 1734.5 1092.6 641.9
100.2 438 295.61 1777.2 1213.7 563.5
110.2 40.6 274.52 1815.1 1334.9 480.2
120.2 38.0 256040 1849.1 1456.0 393.1
130.2 356 240.65 1880.0 1577.1 3029
140.2 336 226.84 1908.2 1698.2 209.9
130.2 318 214.62 1934.2 1819.4 114.8
160.2 30.2 203.72 1958.2 1940.5 17.7
170.2 28.7 193.94 1980.6 2061.6 -81.1
180.2 274 185.12 20013 2182.8 -181.3
160.2 20.2 177.11 20281 2303.9 -282.8
200.2 251 169.80 2039.6 2425.0 -385.4
210.2 24.1 163.11 2057.1 2546.2 -486.0
220.2 232 136.96 2073.7 2667.3 -393.6
230.2 224 151.28 2089.5 27884 -698.9
240.2 21.6 146.03 2104.5 2909.6 -805.0

<
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Modified Rational Method

Project Name : Detroit River International Crossing  november 14, 2006 10:30 AM
Stormwater Management Study
Alternative 1B
102
Area = 5.38 ha
"C" = 0.9
AC= 4.842
Te = 12.4 min
Time Increment = 10.0 min Controlled Condition
Release Rate 5 344.6 I/s i 180 Year - Post Dev’t.
Max.Storage =|| 1917 [’ asl| 2825
b= 13.74
Constant Inflows c= 0.880
Ifs
102
Time Rainfall Storm Runofl Released Storage
Intensity Runoff Volume Volume Volume
{min) (mm/hr) (I/s) (m3) () (m")
12.4 159.6 2148.49 1604.2 257.3 1346.9
224 120.1 1616.27 2176.6 464.1 1712.5
324 96.9 1303.93 25383 670.9 1867.5
424 81.5 1097.36 2794.6 877.6 1917.0
524 70.6 950.05 20895 1084.4 1905.1
62.4 624 839.40 3145.0 1291.2 1853.8
72.4 3549 753.07 32733 1498.0 1775.4
824 50.8 683.72 3382.1 1704.7 1677.4
924 46.6 626.73 3476.2 1911.5 1504.7
1024 43.0 379.00 35589 2118.3 1440.7
[12.4 40.0 538.43 3632.6 2325.1 1307.5
1224 374 503.48 3698.9 2531.8 1167.1
1324 35.1 473.04 37391 2738.6 1020.5
142.4 33.2 446.28 3814.2 29454 868.9
1524 314 422.56 3865.1 3152.1 7129
162.4 29.8 401.38 3912.2 33589 3532
1724 28.4 382.35 3936.1 3565.7 390.4
182.4 271 365.15 3997.1 37725 2247
192.4 26.0 349.532 4035.7 3979.2 36.5
2024 24.9 33523 4072.1 4186.0 -113.9
2124 239 322,17 4106.6 4392.8 -286.2
2224 23.0 310.14 41393 4399.6 -460.3
2324 22.2 209.02 41704 4806.3 -636.0
2424 214 288.73 4200.0 5013.1 -813.1
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Project Name : Detroit River International Crossing

Modified Rational Method

Stormwater Management Study
Alternative 1B

November 14, 2006

10:30 AN

103
Arca = 4.50 ha
"C' o 0.9
AC= 4.05
Tc = 14.4 ntn
Time Increment = 10.0 min Controlled Condition
Release Rate = 260.9 /s §| 100 Year - Post Devy’t.
Max.Storage =| 1678 m a=| 2825
b= 13.74
Constant Inflows c=| 0.880
Hs
103
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Yolume Volume
(mim {mm/hr) (1/s) (m3) () (m*)
14.4 149.8 1686.11 1457.9 225.6 12323
244 114.6 1290.37 1890.0 382.2 i507.8
34.4 934 [051.35 201707 538.7 1632.0
4.4 79.1 890.49 23729 695.2 1677.6
54.4 68.8 774.44 25283 851.8 1676.5
64.4 61.0 686.53 2653.2 1008.3 1644.9
74.4 54.8 617.51 27510 1164.9 1392.1
84.4 49.9 561.79 28453 13214 15238
94.4 43.8 515.82 29219 1478.0 1443.9
104.4 424 477.20 2989.5 1634.5 1354.9
114.4 39.5 444.27 3049.8 1791.1 1258.7
124.4 369 415.84 3i04.1 1947.6 1156.5
134.4 347 391.04 3153.6 2104.2 1049.4
144.4 328 369.20 3199.0 2200.7 938.2
154.4 3.1 349.81 3230.8 2417.3 823.5
164.4 29.5 332,47 3279.7 2573.8 705.8
174.4 23.1 316.87 33159 2730.4 3835
184.4 269 30273 33408 2886.9 462.9
1944 257 289.91 3381.7 3043.5 3383
204.4 247 278.19 3411.9 3200.0 211.8
214.4 238 267.43 34404 3356.6 838
224.4 229 257.52 34674 3513.1 -45.7
2344 22.1 248.37 34932 3669.7 -176.5
2444 21.3 23983 3517.8 3826.2 -308.5
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Project Name : Detroit River International Crossing

Modified Rational Method

Stormwater Management Study
Alternative 1B

November 14, 2006

10:30 AM

104
Arca = 2.74 ha
"C e 0.9
ACH 2.466
Te = 10.0 min
Time Increment 5 10.0 min Controlled Condition

Release Rate = 207.7 I/s i 100 Year - Post Dev’t.

Max.Storage = 896 m’ a= 2825

b= 13.74

Constant Inflows c= 0.880

I/s
104

Time Rainfall Storm Runoft Reteased Storage
Intensity Runoff Volume Volume Volume

{min) {mmv/hr) (I/s) (m3) (m’) (m")
10.0 173.9 1192.28 716.2 124.8 5914
20.0 127.7 875.16 1050.8 249.4 801.4

30.0 101.6 696.48 1254.1 374.0 880.1

40.0 84.8 581.08 1395.0 498.6 896.4

50.0 729 506.07 1500.5 623.2 §77.3
60.0 64.2 439.89 15839 747.9 836.0

70.0 374 393.32 1652.2 8725 779.7

80.0 32.0 336.16 1709.8 997.1 7127

90.0 47.5 32577 1739.4 1121.7 637.6

100.0 438 30043 1802.8 1246.3 556.4

110.0 40.7 278.96 1841.3 1371.0 4703

120.0 38.0 260.52 18759 1495.6 380.3

130.0 357 244.50 1907.3 1620.2 287.1

140.0 330 23045 1935.9 1744.8 191.1

150.0 31.8 218.02 1962.3 1869.4 929

160.0 30.2 206.94 1986.8 1994.1 -7.3
170.0 28.7 197.06 2009.5 2118.7 -109.2
180.0 27.4 188.02 2030.7 2243.3 -212.6
190.0 26.2 179.88 20350.7 2367.9 -317.2
200.0 25.2 i72.45 2069.5 24925 -423.0
210.0 242 163.65 2087.3 2617.2 -529.9
220.0 23.3 159.40 2104.1 2741.8 -037.7
230.0 224 153.63 2120.2 2866.4 -746.2
240.0 21.6 148.29 21354 2991.0 -855.6
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Modified Rational Method

Stormwater Management Study
Alternative 1B

Project Name : Detroit River International Crossing

November 14, 2006

10:30 AM

105
Area = 7.21 ha
"C" = 0.9
ACs 6.489
Te= 16.3 min
Time Increment = 10.0 min Controlled Condition

Release Rate=| 3835  |i/s | 100 Year - Post Dev't.

Max.Storage = 2796 m’ a= 2823

b= 13.74

Constant [nflows c= 0.880

i/s
105

Time Rainfall Storm Runoff Released Storage
Imensity Runoff Volume Volume Volume

(min) (mm/hr) (Ifs) (m3) (m’) (m')
i6.3 141.5 2532.29 2494 .4 374.8 2119.6
26.3 109.9 1981.87 3126.1 603.0 2521.1
36.3 90.3 1628.74 3546.3 835.1 2711.2
46.3 76.9 1387.42 3853.3 1065.2 2783.1
56.3 67.2 1211.49 H091.6 1295.3 2796.3
66.3 59.7 1077.23 4284.5 1525.3 2759.0
76.3 53.8 971.20 44455 1755.6 26899
86.3 49.1 885.23 43831 1985.7 25974
96.3 45.1 814.03 47029 22158 2487.1
106.3 41.8 754.04 4808.8 2446.0 2362.8
1163 39.0 702.76 49034 2676.1 22273
126.3 36.5 658.41 4989.0 2906.2 2082.8
136.3 34.3 619.63 5066.9 31363 1930.6
146.3 3235 585.42 51385 3366.4 1772.0
156.3 30.8 533.02 5204.6 3596.6 1608.0
166.3 29.3 52779 5266.0 3820.7 14393
176.3 279 503.27 53233 4056.8 1266.5
186.3 26.7 481.06 5377.0 4286.9 1090.1

196.3 255 460.85 5427.6 4517.1 910.5

206.3 24.5 442.37 54753 4747.2 728.1

216.3 23.6 42540 5320.5 4977.3 543.2

2263 227 409.76 5563.5 52074 356.1

236.3 219 395.31 5604.4 54376 166.8

246.3 21.2 381.90 3643.4 5667.7 2243

LECL
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Modified Rational Method

Project Name : Detroit River International Crossing  november 14,2006

Stormwater Management Study
Alternative 1B

10:30 AM

106
Area = 6.17 ha
"C" 5 0.9
ACH 5.553
Tc = 21.6 min
Time Increment 5 10.0 min Controlled Condition

Release Rate = 272.5 s H 100 Year - Post Dev't.

Max.Storage =| 2586  ||m’ a=l| 2825

b= 13.74

Constant Inflows c= 0.330

Ifs
106

Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume

(min} (mm/hr) (Ifs) {m3) (m’) (m’)
216 1225 1890.43 2455.0 353.8 2101.2
1.6 98.4 1518.58 2883.3 5173 2365.9
416 82.6 1274.48 31845 6803 2503.7
51.6 713 1101.28 3412.5 844.3 2568.2
6l.6 62,9 971.64 35938 1007.8 2586.0
71.6 56.4 870.77 3743.1 1171.3 2571.9
81.6 51.2 789.90 3869.5 13347 25347
91.6 46.9 723.55 3978.6 1498.2 2480.4
101.6 433 668.08 4074.4 1661.7 2412.7
111.6 40.2 620.96 4139.6 1825.2 23344
121.6 37.6 380.41 4236.2 1988.7 2247.5
131.6 353 545.13 4305.8 21522 2153.6
141.6 333 514.13 4369.5 2315.6 2053.8
151.6 315 486.68 44281 2479.1 1949.0
161.6 29.9 462.17 4482 4 2642.6 1839.8
171.6 28.5 440.16 4533.1 2806.1 1727.0
181.6 272 420,27 4580.4 2969.6 1610.8
191.6 26.1 402.21 4624.9 3133.1 1491.8
201.6 25.0 385.73 4666.8 3296.5 1370.3
211.6 24.0 370.63 4706.5 3460.0 1246.5
221.6 23.1 356.74 47442 3623.5 1120.6
231.6 223 34391 4779.9 3787.0 993.0
241.6 21.5 332,03 4814.1 3950.5 863.6
251.6 20.8 321.00 4846.7 4114.0 732.7
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Modified Rational Method
Project Name : Detroit River International Crossing

Stormwater WManagement Study
Alternative 1B

November 14, 2006

10:30 AM

107
Arca = 6.56 ha
"C" S 0.9
AC= 5.904
Te 5 243 min
Time Increment = 10.0 min Controlled Condition
Release Rate = 268.7 1/s (. 100 Year - Post Dev’t. |

Max.Storage = 2829 m’ a= 2825

b= 13.74

Caonstant Inflows c= 0.880

175
107

Time Rainfall Storm Runoff Released Storage
[ntensity Runoff Volume Yolume Volume

(min) (oun/he) (s} {m3) (m)) ()
24.3 1149 1885.91 2749.7 3917 2358.0
343 93.6 1535.76 3160.0 552.9 2607.7
44.3 79.2 1300.33 3456.3 7141 27422
54.3 68.9 1130.58 3683.4 875.3 2808.1
64.3 61.1 1002.06 3866.0 1036.5 28295
74.3 349 901.19 4017.5 1197.7 2819.8
84.3 49.9 819.78 4146.5 1358.9 2787.6
943 459 752.63 4258.4 1520.1 27383
104.3 424 696.22 43370 1681.2 2675.7
114.3 39.5 648.14 44449 1842 .4 2602.5
124.3 37.0 606.64 4524.3 2003.6 25207
1343 34.8 570.43 4596.5 2164.8 24317
144.3 328 538.54 4662.7 2326.0 2336.7
154.3 3 510.24 47238 24872 2236.5
164.3 29.5 484.93 47804 2048.4 2132.0
174.3 28.2 462.16 4833.3 2809.6 2023.7
184.3 6.9 441.56 4882.8 20708 1912.0
194.3 258 42283 49393 31320 1797.3
2043 247 405,72 4973.3 3293.2 1680.1
214.3 238 390.02 5014.8 34544 1560.5
2243 229 375.36 5054.3 3615.6 1438.7
2343 221 362.20 5091.9 3776.8 13154
2443 213 349.82 51277 3938.0 1189.8
254.3 20.6 338.31 5162.0 4099.1 1062.8
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DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix C.3

Alternative 2A

Defroit River International Crossing Study



Alt 2A_100_Quan_Voel.xls
16/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing November 16, 2006 9:41 AM
Stormwater Management Study Alternative 2A
Project No. : 33015384
100
Area= 6.36 ha
"CY = 0.9
AC=| 5724
Te = 14.8 nin
Time Increment = 2.0 nin
Release Rate = 0.4 I/s flone Hundred Year
Max.Storage = | 3688 | m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop 1 0.0 Is
Rooftop 2 0.0 s
External Area 0.0 Vs
I/s
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Voiume Volumne Volume
{min) {mm/hr} (I/5) (m3d) (m3) {m3)
14.8 148.1 23586.05 2089.0 0.3 2088.7
16.8 139.5 2219.63 22344 0.4 2234.1
18.8 131.9 2099.04 23649 0.4 2364.5
20.8 125.2 1991.63 24829 0.4 2482.5
22.8 119.1 1895.32 2590.3 0.5 2589.8
24.8 1136 1808.44 2688.6 0.5 2688.0
26.8 108.7 1729.65 2779.0 0.6 2778.4
28.8 104.2 1657.85 2862.6 0.6 28619
308 140, 1 1592.13 2940.1 0.7 29395
328 96.3 1531.73 30124 0.7 30017
348 62.8 1476.03 3080.0 0.8 3079.2
16.8 89.5 1424.48 3143.3 0.8 31426
388 86.5 1376.63 3203.0 0.8 3202.1
40.8 83.7 1332.09 32552 0.9 3258.3
42.8 81 1290.52 33123 0.9 33114
44.8 78.7 1251.62 3362.7 1.0 3361.7
46.8 76.4 121515 34105 1.0 34005
48.8 74.2 1180.87 3456.0 1.1 3455.0
50.8 72.2 1148.60 3499 .4 1.1 34983
52.8 70.3 111815 3540.8 1.1 35397
548 68.5 1089.38 35804 1.2 35792
560.8 66.7 1062.15 3618.4 .2 3617.1
58.8 65.1 1036.32 3654.8 .3 3653.5
60.8 63.6 1011.81 3689.7 1.3 3688.4 <ga




Alt 2A_101_Quan_Vol.xls
16/11/2006

Medified Rational Method
Project Name : Detroit River International Crossing November 16, 2006 9:42 AM
Stormwater Management Study Alternative 2A
Project No. : 33015384
101
Arca = 1.69 ha
"C" = 0.9
AC=| 1.521
Tc = 10.4 min
Time Increment = 2.0 min
Release Rate = 0.1 I/s llOnc Hundred Year
Max.Storage = 959 m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop 1 0.0 Ifs
Rooftop 2 0.0 Ifs
External Area 0.0 Ifs
/s
Time Rainfall Storm Runoff Released Storage
intensity Runoff Volume Volume Volume
{min) {mnvhr) (/s) (m3) {m3) (m3)
10.4 171.7 725.83 451.5 0.1 451.4
124 160.06 676.67 502.1 0.1 502.0
14.4 150.0 634.11 546.6 0.1 546.5
16.4 141.2 596.89 586.] .1 586.0
18.4 133.4 564,04 0621.6 G.1 6214
204 126.5 534,83 653.0 02 653.4
224 120.3 508.67 0682.6 .2 682.5
244 114.7 485.10 709.2 42 709.0
26.4 109.7 463.75 733.7 0.2 7334
28.4 105.1 444,31 756.2 0.2 756.0
30.4 100.9 426.53 7771 0.2 776.9
324 u7.0 410.21 796.6 0.3 796.4
344 93.5 395.16 814.8 0.3 814.6
6.4 90.2 381.25 831.9 0.3 8316
384 87.1 368.34 847.9 03 847.6
40.4 84.3 35033 863.0 0.3 8627
424 81.6 34513 877.3 0.3 877.0
44.4 79.1 334.66 £90,9 0.3 8905
46.4 76.8 324.84 903.7 0.4 903.3
48.4 74.6 315.61 9159 0.4 9155
50.4 726 306.93 927.5 0.4 927.2
524 70.7 298.74 938.7 0.4 938.2
544 68.8 00,01 9493 0.4 948.9
56.4 67.1 283.69 950.4 0.4 959.0 <




Alt 2A_102_Cuan_Vol.xis

Modified Rational Method

Project Name : Detroit River International Crossing
Stormwater Management Study Alternative 2ZA
Project No. : 33015384

November 16, 2006

102
Arca = 5.19 ha
"C" = 0.9
ACS 4.671
Te = 14.4 min
Time Increment = 2.0 min
Release Rate = 0.3 s HOnc Hundred Year
Max.Storage =|| 3005 |m3 a= 2824.505
b= [3.74
Constant Inflows c= 0.880
Rooftop 1 0.0 I/s
Rooftop 2 0.0 /s
External Arca 0.0 I/s
I/s
Tune Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{min) {mmv/hr) (Is) (m3) (m3) {m3)
14.4 149.8 1944.65 1681.5 0.3 [681.2
16.4 141.0 1830.67 1802.6 0.2 1802.3
18.4 133.2 1730.07 19112 0.3 [910.8
20.4 126.3 1640.59 2009.2 0.4 2008.8
224 120.2 1560.45 2098.3 0.4 20979
24.4 114.6 1488.23 2179.8 0.4 2179.3
26.4 109.6 142280 22547 0.5 22542
28.4 105.0 1363.22 23238 0.5 23233
30.4 100.8 1308.72 2388.0 0.5 23874
324 96.9 1258.68 24477 0.6 24471
344 934 1212.56 2503.5 0.6 35029
364 901 1169.90 2555.8 .7 2555.2
384 87.0 1130.33 2605.0 6.7 2604.3
404 84,2 1093.51 2651.4 .7 2650.7
424 81.6 1059.16 2695.2 0.8 2694.4
44.4 79.1 1027.04 27367 0.8 27359
46.4 76.8 996.93 2776.1 6.3 27753
48.4 74.6 968.64 2813.6 0.9 28127
50.4 715 942.01 28493 0.9 2848.4
52.4 706 916.90 28834 0% 28824
4.4 68.8 893.18 29159 [.0 3915.0
56.4 67.1 §70.74 2947.2 1.0 2946.1
58.4 65.4 849.46 2977.1 1.1 2076.0
60.4 639 829.27 3005.8 1.1 3004.7

943 AM

<<




Alt 2A_103_Quan_Vol.xis

Modified Rational Method

Project Name : Detroit River International Crossing
Stormwater Management Study Alternative 2A

November 16, 2006

Project No. : 33015384
103
Arca = 3.31 ha
"C" = 0.9
AC=| 2979
Tc = 13.1 min
Time Increment = 2.0 min
Release Rate = 0.2 l /s “Onc Hundred Year
Max.Storage =f| 1905 |im3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Roofiop 1 0.0 Ifs
Rooftop 2 0.6 Ifs
External Area 0.0 I/s
/s
Time Rainfall Storm Runoff Released Storage
[ntensity Runoff Volume Volume Volurne
(mir) {(mmnvhr) (/%) (m3) {m3) (m3)
13.1 156.0 1291.98 1618.1 0.2 1017.9
15.1 146.5 1212.89 1101.3 02 0L
17.1 138.1 1143.47 1175.5 0.2 £175.3
19.1 130.7 1082.02 1242.2 02 [241.9
211 124.0 1027.22 1302.5 0.3 1302.2
23.1 181 978.03 1357.5 0.3 1357.2
25.1 127 933.61 1407.9 0.3 1407.6
27.1 107.9 893.29 14543 0.3 1453.9
29.1 103.4 856.51 1497.2 04 1496.8
311 99.4 §22.83 1537.0 0.4 1536.6
331 95.6 701.85 1574.2 04 1573.8
35.1 92.2 763.26 1609.0 0.4 1608.5
371 89.0 736,79 1641.6 05 1641.1
39.1 36.0 7E2.21 16723 0.5 1671.8
41.1 83.2 689.32 1701.2 0.5 1700.7
43.1 80.7 667.94 1728.6 0.5 1728.1
45.1 78.2 647,93 1754.6 d.6 1754.0
47.1 76.0 629.16 1779.3 0.6 17787
49.1 73.8 611.52 1802.7 0.6 1802.1
511 T1.8 594.89 1825.1 0.6 1824.5
531 69.9 579.21 1846.5 0.7 1845.8
5541 68.1 564.38 1867.0 0.7 1866.3
57.1 66.5 550.34 1886.6 0.7 1885.9
59.1 64.3 537.03 [905.4 0.7 1904.6

9:43 AM

<<




Alt 2A_104_Quan_Vol.xls

Modified Rational Method

Project Name : Detroit River International Crossing
Stormwater Management Study Alternative 2A
Project No. : 33015384

November 16, 2006

[ 104 |
Area = 4.93 ha
"= 0.9
AC=ll  4.437
Tc = 11.2 min
Time Increment = 2.0 min
Release Rate = 0.3 s [One Hundred Year
Max.Storage =|| 2809 |Im3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop 1 €.0 lfs
Rooftop 2 6.0 lfs
External Area 4.0 Ifs
I/s
Time Rainfall Storm Runoff Released Storage
Intensity Runeff Volume Volume Volume
(min} {(mmvhr) {I/s) (m3) (m3) (m3)
11.2 166.7 2056.59 1379.3 0.2 1379.1
13.2 155.8 192151 1519.3 0.3 1519.0
15.2 146.3 1804.06 1642.9 0.3 1642.0
17.2 1379 1700.96 1753.1 0.4 1752.8
19.2 130.5 1609.67 1852.2 0.4 1851.8
212 1239 1528.25 1941.9 0.4 1941.5
232 118.0 145510 2023.6 0.5 2023.2
25.2 12.6 [389.14 2098.5 0.5 2088.0
.2 107.8 132024 21675 0.6 2166.9
292 103.3 1274.55 22313 0.6 2230.7
31.2 99.3 1224.47 2290.6 0.6 2289.9
332 95.5 1178.42 2345.8 0.7 2345.2
5.2 92.1 113592 2397.5 0.7 2396.8
37.2 889 1096.56 2446.1 0.8 24453
302 85.9 1060.00 2491.7 0.8 24909
41.2 832 1025.96 2534.8 08 25340
432 80.6 994,16 2575.5 0.9 25747
45.2 78.2 964.41 2614.2 0.9 26133
47.2 759 936.49 2650.9 1.0 26499
49.2 73.8 910.24 2685.8 1.0 2684.8
51.2 71.8 385.52 2719.1 1.0 27181
532 69.9 862.18 27509 1.1 27499
55.2 68.1 840.13 278E4 1.1 27803
57.2 66.4 816.24 2810.5 1.2 28094

943 AM

<<




Alt 2A_105_Quan_Vol.xls

16/11/2006

Modified Rational Method

Project Name : Detroit River International Crossing November 16, 2006 9:44 AM
Stormwater Management Study Alternative 2ZA
Project No. : 33015384
105
Area = 2.61 ha
"C" = 0.9
AC=| 2.349
Tc= 10.9 min
Time Increment = 2.0 min
Release Rate = 0.2 /s “One Hundred Year
Max.Storage = 1485 |m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop | 6.0 I/s
Rooflop 2 0.0 s
External Area 0.0 Ifs
Ifs
Time Rainfall Storm Runoff Refeased Storage
Intensity Runoff Volume Yolume Yolume
{min} (mm/hr} (l/s) (m3) {m3} (m3)
10.9 168.5 1100.45 718.2 0.1 Ti8.1
12.9 157.3 1027.35 7938 .1 7937
14.9 147.6 563.90 860.4 .2 8060.3
159 139.1 908,27 919.8 02 919.6
18.9 13§.6 859.07 973.0 0.2 972.8
209 124.8 8§5.24 1021.2 0.2 10210
229 E18.8 77593 1063.1 0.3 1064.8
249 113.4 740.45 1105.2 0.3 1105.0
26.9 108.5 T08.27 11422 0.3 11419
289 104.0 678.94 1176.4 0.3 [176.0
309 99,9 652.08 1208.1 0.4 [207.7
329 96.1 627.40 12377 0.4 1237.3
349 92.6 604.63 1265.3 0.4 [264.9
369 89.4 5383.36 1291.2 0.4 [290.8
389 86.4 563.99 13156 0.4 [315.2
409 83.0 345.78 13386 0.5 F338.1
429 81.0 528.78 [360.4 0.5 [359.9
449 78.5 512.87 13810 0.5 £380.5
46.9 76.3 497.95 [400.6 0.5 [400.0
489 74.1 483.92 [419.2 0.6 [418.6
509 72.1 470.72 14369 0.6 [436.4
529 7022 458.26 [453.9 0.6 [453.3
54.9 684 446.48 1470.1 0.6 1469.5
56.9 66.7 43534 14857 0.6 E485.0 e




Alt 2A_106_Quan_Vol.xis
16/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing November 16, 2006 9:44 AM
Stormwater Management Study Alternative 2A
Project No. : 33015384
| 106 |
Arca =; 5.3 ha
"C = 0.9
AC= 4.77
Tc = 15.8 min
Time Increment = 2.0 min
Release Rate = 0.3 Ifs ||Onc Hundred Year
Max.Storage = 3088  [in3 a= 2824,505
b= 13.74
Constant Inflows c= 0.880
Roofiop | 0.0 Ifs
Rooftop 2 0.0 I/s
External Area 0.0 I/s
I/s
Time Rainfall Storm Runoff Released Storage
Intensity Runeff Volume Volume Volume
(min) {mmvhr} (I/s) (m3) (m3) {m3)
15.8 143.7 190535 1802.5 0.3 1802.2
17.8 1356 1798.50 1917.2 0.3 1916.9
19.8 128.5 1703.69 2020.6 0.3 2020.2
21.8 1224 1618.95 21143 0.4 2114.0
238 116.3 1542.73 21999 0.4 21895
258 111.1 1473.79 2278.5 .4 22780
278 106.4 141101 2350.9 0.3 2350.4
29.8 102.1 1353.87 2418.0 0.5 2417.5
318 98.1 1301.37 2480.4 0.6 2479.9
338 94.5 1253.03 2538.6 0.6 2538.1
358 91.1 1208.37 2593.2 0.6 2592.5
37.8 88.0 1166.99 2644.4 0.7 2643.7
39.8 85.1 1128.5¢1 2692.6 0.7 2691.9
41.8 824 1092.65 2738.2 0.7 2737.5
438 799 105914 2781.3 08 2780.5
45.8 71.5 1627.75 38222 0.8 2821.4
47.8 75.3 908.28 2861.1 0.8 2860.3
49.8 73.2 970.56 2868.1 0.9 2897.2
518 71.2 944,44 29334 0.9 29325
53.8 69.4 919.77 2967.2 0.9 2966.3
558 67.6 896,44 2999.5 LD 2998.5
57.8 659 874.34 3030.5 .0 3029.5
59.8 64.4 853.37 3060.2 [.0 30591
6.8 629 83345 3088.8 I.1 3087.7 <<




Alt 2A_107_Quan_Vol.xIs
16/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing November 16, 2006 9:44 AM
Stormwater Management Study Alternative 2A
Project No. : 33015384
107
Area = 7.06  |ha
"C'= 0.9
AC=|| 6.354
Tg = 16.1 min
Time Increment = 2.0 min
Release Rate = 0.4 s ||Onc Hundred Year
Max.Storage =|| 4119 |m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop | 6.0 I/s
Rooflop 2 0.0 I/s
External Area 0.0 s
Ifs
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{min) {mm/hr} (I/s) (m3) (m3) {(m3)
16.1 142.3 251393 24768 0.4 2426.4
18.1 134.4 237439 25710 0.4 2576.6
20.1 127.4 2250.41 27125 0.5 27120
221 12E.1 213948 2835.5 0.5 2835.0
241 [15.5 2039.62 29479 0.5 29474
26.1 110.3 1949.22 3051.2 0.6 3050.6
28.1 105.7 1866.96 3146.5 0.6 3145.8
30.1 101.4 1791.78 32348 0.7 3234.1
32.1 971.5 1722.79 33169 0.7 3316.2
34.1 93.9 1659.23 33937 0.3 33929
36.1 90.6 1600.48 3365.6 0.8 3464.8
38.1 87.5 1546.01 35331 0.9 35323
40.1 84.7 1495.34 3590.8 0.9 3595.9
421 82.0 1448.10 36569 1.0 3656.0
M1 79.5 1403.93 37139 1.0 37129
46.1 771 1362.55 37679 1 3766.9
48.1 749 1323.69 3819.3 1.4 3818.2
50.1 729 1287.12 3808.2 1.4 3867.1
521 709 1252.64 39149 1.2 303
541 69.1 1220.08 3959.6 1.2 3958.3
56.1 673 1189.28 4002.3 1.3 4001.0
58.1 65.7 1160.09 4043.3 1.3 4042.0
60.1 64.1 1132.39 4082.6 1.4 4081.3
62.1 62,6 1106.06 4120.5 1.4 4119.0 <<
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DRAFT July 2007 Practical Allernatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix C.4

Alternative 2B

Detroit River Intemational Crossing Study



Alt 2B_100_Quan_Vol.xls
18/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing November 16, 2006 9:46 AM
Stormwater Management Study Allernative 2B
Project No. : 33015384
100 |
Area = 6.36 ha
"C = 0.9
AC=|| 5.724
Tc = 14.8 min
Time Increment = 2.0 min
Release Rate = 0.4 I/s ||Onc Hundred Year
Max.Storage =[| 3688  |[m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.380
Rooftop | 0.0 I/s
Rooftop 2 0.0 I/s
External Arca 0.0 I/s
I/s
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{min) {mmvhr) (/) (m3) (m3) {m3)
14.8 148.1 2356.05 2089.0 0.3 2088.7
16.8 1385 2219.63 22344 0.4 22344
18.8 131.9 2099.04 2364.9 0.4 2364.5
20.8 1252 1991.63 24829 0.4 2482.5
228 119.1 189532 25903 0.5 2580.8
248 113.6 180844 2688.0 0.5 2688.40
268 108.7 1729.65 2779.0 0.0 27784
28.8 104.2 1657.85 2862.6 0.0 28619
308 100.1 1592.13 20940.1 0.7 29395
328 96.3 1531.73 30124 0.7 30117
4.8 92.8 1476.03 3080.0 0.8 3079.2
368 89.5 1424.48 31433 08 31426
388 86.5 1376.63 3203.0 0.8 32021
40.8 83.7 1332.09 3259.2 09 3258.3
428 8t.1 1290.52 33123 0.9 33114
448 78.7 1251.62 33627 1.0 3361.7
46.8 76.4 1215.15 34105 1.0 3409.5
48.8 74.2 1180.87 3456.0 1.1 3455.0
508 722 1148.60 34994 IN 3498.3
528 70.3 I118.15 3540.8 1.1 3539.7
54.8 68.5 1089.38 3580.4 1.2 3579.2
56.8 66.7 1062.15 3618.4 12 3617.1
58.8 65.1 1036.32 3654.8 1.3 36535
60.8 63.6 1011.81 3689.7 1.3 3688.4 <L




Alt 2B_101_Quan_Vot.xls
16M11/2006

Modified Rational Method
Project Name : Detroit River International Crossing Movember 16, 2006 9:47 AM
Stormwater Management Study Alternative 2B
Project No. : 33015384
101
Arca= 2.13 ha
"C" = 0.9
AC=|| 1.917
Tec= 16.4 min
Time Increment = 2.6 min
Release Rate = 0.2 I/s [One Hundred Year
Max Storage =[| 1209  |lm3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop | 0.8 I/s
Rooftop 2 0.8 I/s
External Area 0.6 Is
/s
Tirne Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Yolume Volume
(min) (mmvhr) (I/s) (m3) (m3) {m3)
10.4 171.7 915.18 568.6 G.1 568.5
12.4 160.1 853.16 632.5 G.1 6324
4.4 150.0 769.48 688.6 G.1 688.5
16.4 141.2 752.54 738.5 0.2 738.3
18.4 133.4 71111 783.2 02 783.6
20.4 126.5 674.27 823.5 0.2 823.3
224 120.3 641.28 860.2 0.2 860.0
244 114.8 G611.56 893.7 0.2 893.5
264 109.7 584,63 924.5 0.3 9242
284 105.1 560.12 953.6 3.3 9527
30.4 100.9 537.70 979.3 43 979.0
324 97.0 517.12 1003.9 0.3 1003.6
344 935 498.15 1026.8 0.3 1026.5
364 90.2 480.60 1048.4 0.3 1048.0
384 87.1 464.33 1068.6 0.4 1068.2
40.4 84.3 449,19 1087.6 0.4 1087.2
424 81.6 435.06 1105.6 0.4 1105.2
444 79.2 421.86 11227 0.4 11223
46.4 76.8 409.48 1138.9 0.4 1138.4
48.4 747 397.85 1154.3 0.5 11538
50.4 726 386.90 1169.0 0.5 1168.5
524 70.7 376.58 1183.0 0.5 1182.5
54.4 68.8 366.83 1196.4 0.5 1195.8
56.4 67.1 357.60 1209.2 0.5 1208.6 L




Alt 2B_102_Quan_Vol.xls
16/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing Noveraber 16, 2006 9:47 AM
Stormwater Management Study Alternative 2B
Project No. : 33015384
102
Arca=| 6.54 ha
"= 0.9
AC=|| 5.886
Tc = 14.8 min
Time Increment = 2.0 min
Releasc Rate=|| 0.4 ||is [[One Hundred Year
Max.Storage =|| 3794 {Im3 a= 2824,505
b= 13.74
Constant Inflows c= 0.880
Rooflop 1 0.0 I/s
Rooftop 2 0.0 I/s
External Area 0.0 l/s
lfs
Time Rainfatl Storm Runoff Released Storage
Intensity Runoff Velume Volume Volume
(min) {mmvhr} (I/s) (m3) (m3) {m3)
14.8 1479 2419.42 2151.7 0.3 21513
16.8 139.3 2279.53 2300.8 0.4 23004
18.8 131.8 2155.85 24347 0.4 24343
20.8 125.0 2045.68 35355.7 0.5 25553
228 1§9.0 1946.88 2665.9 0.5 2665.4
24.8 113.5 1857.74 2766.8 0.6 2766.2
20.8 108.6 1776.89 2859.6 0.6 2859.0
28.8 104.1 1763.20 2945.4 0.6 2944 8
30.8 100.0 1635.75 3025.0 0.7 30244
32.8 96.2 1573.76 3099.3 0.7 3098.5
34.8 927 1516.58 3E68.6 0.8 31619
36.8 89.4 1463.66 32337 0.8 32329
38.8 86.4 1414.54 32949 0.9 32041
408 83.7 1368.81 33527 0.9 3351.8
428 81.0 1326.12 34073 1.0 3406.3
448 78.6 1286.19 34590 1.0 3458.0
46.8 76.3 1248.73 3508.1 1.0 353071
48.8 74.2 1213.54 35549 l.1 35538
50.8 721 1180.39 35994 .1 35983
52.8 70.2 1149.12 36520 1.2 3640.8
54.8 68.4 1119.57 3682.7 1.2 3681.4
56.8 66.7 1091.60 37216 1.3 37204
58.8 65.1 1665.08 3759.0 1.3 37377
60.8 63.6 1039.90 37949 1.4 3793.6 [ L




Alt 2B_103_Quan_Vol.xls
16/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing November 16, 2006 9:47 AM
Stormwater Management Study Alternative 2B
Project No. : 33015384
103
Arca= 7.21 ha
"C" = 0.9
AC=| 6.489
Te = 21.1 min
Time Increment = 2.0 min
Release Rate = 0.3 /s uOnc Hundred Year
Max.Storage =|| 4298 ] m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooflop | 0.9 /s
Rooftop 2 0.8 Us
External Area 0.8 /s
I/s
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min) (mm/hr} (1/s) (mn3) (m3} {m3)
21.1 124.0 2236.91 2837.9 0.4 2837.5
231 118.1 2129.82 2957.0 0.4 2957.2
251 112.7 2033.12 3067.3 0.5 3066.8
271 107.8 1945.33 31083 0.5 31678
29.1 103.4 1865.27 3361.7 0.6 3261.2
3Ll 99.3 1791.93 33485 1.6 33479
3.1 95.6 1724.49 3429.4 0.6 3428.8
35.1 92.1 1662.24 3505.1 0.7 35044
371 89.0 1604.61 3576.1 0.1 35754
39.1 86.0 1551.09 36430 0.8 3642.2
41.1 83.2 150824 3706.1 G.8 37053
43.] 80.6 1454.69 3765.7 0.8 37649
45.1 78.2 141812 38223 0.9 38214
47.1 76.0 1370.25 3876.0 6.9 3875.1
49.1 738 1331.82 3927.1 .9 3926.2
511 71.8 1295.63 39759 1.0 39749
53.1 69.9 1261.48 4022.4 1.0 40214
551 68.1 122919 4067.0 1.1 40635.9
57.1 66.4 1198.62 4109.7 11 4108.6
59.1 64.8 1169.62 4150.6 1.1 4149.5
61.1 63.3 1142.09 4189.9 1.2 4188.8
63.1 61.9 TE15.90 4227.8 1.2 4226.6
65.1 60.5 1090.97 4264.2 1.3 4263.0
67.1 59.2 1007.19 4299.4 1.3 4298.1 s




Alt 2B8_104_Quan_Vol.xls

16/11/2006

Modified Rational Method

Project Name : Detroit River International Crossing November 16, 2006 947 AM
Stormwater Management Study Alternative 2B
Project No. : 33015384
| 104
Arca= 2.34 ha
"Ch = 0.9
AC= 2106
Te = 9.7 min
Time Increment = 2.0 min
Release Rate = 0.2 I/s ﬂOnc Hundred Year
Max.Storage = [ 1323 I m3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop 1 0.0 Ifs
Rooftop 2 0.0 lfs
External Area 0.0 Ws
( s
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
(min} {mmv/hr} (1/s) (m3) (m3) (m3)
9.7 176.1 1030.97 598.6 G 598.5
1.7 163.8 959.23 672.1 .1 672.0
13.7 1533 897.38 736.5 0.1 7363
15.7 144.1 843.47 793.4 0.2 793.3
17.7 136.0 796.03 844.3 0.2 8441
19.7 128.8 753.95 890.2 0.2 890.0
21.7 122.4 716.36 931.7 {2 931.5
237 110.6 682.55 969.7 0.3 969.4
257 H4 631,98 1004.5 0.3 1004.2
277 106.6 624.20 1036.6 03 1036.3
297 102.3 598.82 1066.3 0.3 1066.0
317 98.3 575.55 1093.9 0.3 1093.6
33.7 94.6 554,14 i119.7 04 1119.4
35.7 913 53435 [143.9 0.4 11435
317 88.1 516.02 F166.5 0.4 1166.1
39.7 85.2 498.98 11879 0.4 1187.5
41.7 825 483.10 [208.1 0.5 i207.6
43.7 §50.0 468.26 1227.1 0.5 1226.7
45.7 77.6 45436 1245.2 0.5 1244.8
477 754 441,31 1262.4 0.5 1261.9
49.7 733 429.04 1278.8 0.5 1278.3
51.7 71.3 417.48 1294.5 0.6 1293.9
537 69.4 406.56 1309.4 0.6 1308.8
557 67.7 396.23 1323.7 0.6 1323.1 L




Alt 2B_105_Quan_Vol.xls
16/11/2006

Modified Rational Method
Project Name : Detroit River International Crossing November 16, 2006 0:47 AM
Stormwater Management Study Alternative 2B
Project No. : 33015384
165
Arca = 5.77 ha
"C" = 0.9
AC=|| 5.193
Tc = 20.3 min
Time Increment = 2.0 min
Release Rate = 0.3 s |One Hundred Year
Max.Storage = 3428 Hm3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooflop 1 0.0 I/s
Rooftop 2 0.0 I/s
External Arca 0.0 I/s
1/s
Time Rainfall Storm Ruaoff Released Storage
Iniensity Runoff Volume Volume Volume
(min) (mm/hr) (1153 m3) {m3) {m3)
0.3 126.7 1829.17 22239 0.3 2227.6
213 120.5 1739.54 23275 0.4 2337.1
243 114.9 1658.80 2418.5 04 2418.1
263 109.8 1585.66 25022 0.4 2501.7
28.3 105.2 1519.09 25794 0.5 2578.9
303 101.0 1458.21 2651.0 0.5 2650.5
323 97.1 1402.32 27877 0.5 272
343 93.6 1350.81 2780.0 0.6 n794
36.3 90.3 1303.19 2838.3 0.6 2837.7
383 87.2 1259.01 2893.2 0.6 28926
40.3 34.4 1287.91 269449 07 29443
423 81.7 1179.58 3993.8 0.7 2993.1
44.3 79.2 1143.73 3040.0 0.7 3039.3
46.3 76.9 1110.14 3084.0 038 3083.2
48.3 74.7 1078.58 31257 08 31250
503 N 1048.89 31055 08 3647
523 70.7 102088 3203.5 0.8 3202.7
343 689 994.43 3239.8 09 3239.0
56.3 67.1 969.40 12746 09 32737
583 65.5 945.67 3308.0 0.9 3307.0
60.3 63.9 923,16 3340.0 1.0 3339.0
623 62.5 901.75 3370.8 1.0 33697
64.3 61.1 881.39 3400.4 1.0 33993
66.3 397 861.98 34289 1.1 34279 <




Alt 2B_106_Quan_Vol.xls

Modified Rational Method

Project Name : Detroit River International Crossing
Stormwater Management Study Alternative 2B

November 16, 2006

Project No. : 33015384
[ 106 |
Area= 9.32 ha
"C" = 4.9
AC=| 8.388
Te = 16.4 min
Time Increment = 2.0 min
Release Rate = 0.5 s {[One Hundred Year
Max.Storage = 5444  [im3 a= 2824.505
b= 13.74
Constant Inflows c= 0.880
Rooftop 1 0.0 s
Rooftop 2 0.0 I/s
External Area 0.0 I/s
Ifs
Time Rainfall Storm Runoff Released Storage
[ntensity Runoff Volume Volume Volume
(mtn) (mmvhr) (fs) (m3} {m3) (m3)
16.4 141.2 3291.72 32325 0.5 32320
18.4 133.4 3110.58 34279 0.5 34273
204 126.5 294949 3604.3 0.6 3603.7
224 1203 2805.23 3764.6 0.7 3764.0
24.4 114.7 2675.25 3911.2 0.7 32105
26.4 109.7 2557.50 4046.0 0.8 4045.2
28.4 1051 2450.29 4170.4 08 4169.6
304 1009 2352.24 4285.8 09 4284.9
N4 g7.0 226221 4393.2 1.0 4392.3
344 93.5 2179.24 4493.6 1.0 4492.6
364 90.2 2102.51 45877 1 4580.6
8.4 87.1 2031.33 4676.1 1.1 4675.0
40.4 84.3 1965.10 4759.5 1.2 4758.3
42.4 3l.6 1903.32 4838.3 1.2 4837.0
44.4 79.1 1845.55 49129 1.3 4911.6
46.4 76.8 1791.40 4983.7 1.4 4982.3
48.4 74.6 1740.54 5051.0 1.4 5049.6
504 726 1692.66 50152 1.5 51137
52.4 70.7 1647.52 5E76.5 1.5 51750
54.4 68.8 1604.87 5235.1 1.6 52335
56.4 67.1 1564.51 5291.2 1.7 52895
58.4 65.5 1526.26 53449 1.7 5343.2
60.4 63.9 1486.95 5396.6 1.8 53948
62.4 624 1455.44 5446.2 1.8 5444 .4

9:48 AM
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DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix C.5

Alternative 2B — Revised

Detroit River Intemational Crossing Study



Alt 2B Ravised_A_Quan_Vol.xls

17/11/2006

Modified Rational Method

Project Name : Detroit River International Crossing

November 17, 2006

349 PM

Stormwater Management Study Alternative 2B Revised Profile

Project No. : 33015384

I 2BR - Pl
Area=| 1943 |ha
"Cr = 0.9
AC={ 17.487
Tec = 30.9 min
Time Increment = 2.0 min
Release Rate = 0.6 Ifs “Onc Hundred Year
Max.Storage =[] 12001 |im3 a=l] 2824505
b= 13.74
Constant Inflows c= 0.880
Rooflop | 0.0 Ifs
Rooftop 2 0.0 /s
External Area 0.0 I/s
s
Time Rainfall Storm Runoffl Released Storage
Intensity Runoff Volume Volume Volume
{min} (munv'hr) (i/5) (m3} {m3) (m3)
30.9 99.8 4853.23 8995.0 1.1 8993.9
329 96.1 4669.57 9214.9 1.1 9213.8
34.9 92.6 4500.15 9420.6 1.2 94194
36.9 89.3 4343.34 9613.5 1.3 96123
38.9 86.3 4197.76 9795.0 L3 9793.7
40.9 83.6 4062.22 9966.2 1.4 9964.8
429 81.0 3935.70 10128.1 1.5 10126.7
44.9 8.5 3817.31 16281.5 1.5 10280.06
46.9 76.2 3706.27 (0427.2 16 10425.6
48.9 744 3601.92 10565.9 1.7 10564.2
509 72.1 3503.65 10698.0 1.7 10696.3
529 70.2 341093 108243 1.8 108224
54.9 68.4 3323.30 10945.0 1.9 10943.1
56.9 66.7 3240.35 11060.6 1.9 11058.7
589 65.0 3161.70 11E71.5 2.0 11169.5
60.9 63.5 3087.01 11278.1 2.4 11276.0
629 62.0 016.00 11380.6 22 11378.4
64.9 60.6 264839 11476.3 22 11477.0
66.9 59.3 2883.93 11574.4 23 11572.1
68.9 58.1 282242 11666.2 24 11663.8
709 56.8 2763.64 11754.9 2.4 117524
729 55.7 2707.41 11840.0 2.5 11838.1
74.9 54.6 2653.58 11923.6 326 11921.0
76.9 53.5 2601.97 12004.0 206 120013

<e<g




Alt 2B Revised_B_ Quan_Voixis

1711112006

Modified Rational Method

Project Name : Detroit River International Crossing
Stormwater Management Study Alternative 2B Revised Profile

November 17, 2006

Project No. : 33015384
(28R r2]
Area = 6.22 ha
" = 0.9
ACHl 5.598
Tc= 15.2 min
Time Increment = 2.0 min
Release Rate = 0.3 s ll(_)ne Hundred Year
Max Storage =| 3614 |im3 a= 2824.505
b= 13.74
Constant Inflows o= 0,350
Rooftop 1 0.0 Vs
Rooftop 2 0.0 s
External Area 0.0 /s
Us
Time Rainfall Siorm Runofl Released Storage
Intensity Runcfl’ Volume Volume Volume
(min) (mm/hr) {1/s) (m3} {m3) (m3)
152 146.3 2276.66 20722 0.3 20719
17.2 1379 2146.51 2211.3 .3 22110
19.2 130.5 2031.29 2336.4 0.4 2336.0
212 1239 1928.52 2449.6 0.;1 2449.2
232 118.0 1836.26 25328 0.4 25523
252 112.6 1752.94 2647.3 0.5 2646.8
272 107.8 1677.30 27343 0.5 27338
252 1033 1608.31 2814.9 0.6 28343
312 99.3 1545.11 2889.7 0.6 2889.1
332 95.5 1486.98 29594 6.6 2958.8
352 92.1 1433.34 3024.6 0.7 3024.0
37.2 88.9 1383.67 3085.% 0.7 3085.2
392 85.9 1337.54 31435 0.8 31427
41.2 8§32 12094,57 31979 0.8 3197.3
43.2 80.6 1254.45 32493 0.8 32485
45.2 782 1216.90 3298.0 0.9 3297.2
472 75.9 1181.66 33443 0.9 33434
49.2 73.8 1148.54 3388.4 0.9 3387.5
51.2 718 1117.34 3430.5 1.0 3429.5
53.2 69.9 1087.90 3470.6 1.0 3469.6
55.2 68.1 1660.66 3509.0 1. 3508.0
572 66.4 1033.71 3545.8 i.l 35447
392 64.8 1008.71 3581.1 1.1 3580.0
61.2 63.3 984.97 3615.4 1.2 3613.9

346 PM

(L4




Alt 2B Revised_C_Quan_Vol.xis

17/11/2006

Project Name : Detroit River International Crossing

Modified Rational Method

November 17, 2006

3147 PM

Stormwater Management Study Alternative 2B Revised Profile

Project No. : 33015384
2BR - P3
Area = 8.67 ha
" = 0.9
ACs| 7.803
Tc= 16.2 min
Time Increment = 2.0 min
Release Rate = 0.4 I/s ane Hundred Year
Max.Storage 5| 5060 |Im3 a= 2824.505
b= 13.74
Consunt Inflows = 0.580
Rooftop 1 0.0 Vs
Rooftop 2 0.0 /s
External Areg 0.0 I/s
I/s
Time Rainfahl Storm Runoff Released Storage
Intensity Runoffl Volume Volume Volume
(min} {mm/hr) (I/5) (m3) (m3) (m3}
16.2 142.0 3080.76 2987.1 0.4 2086.7
18.2 134.2 2610.13 3170.9 0.5 3170.4
20.2 1272 2758.50 3336.7 0.5 33362
222 120.9 2622.80 3487.3 0.6 3486.7
342 115.3 2500.61 36249 0.6 36243
26.2 110.2 2389.97 3751.3 0.7 3750.6
28.2 i05.5 228929 3868.0 0.7 3867.3
0.2 I01.3 219725 2976.1 0.8 3975.4
32.2 97.4 211278 4076.8 0.8 4076.0
34.2 93.8 2034.95 4170.8 0.9 4170.0
36.2 90.5 1963.00 4258.9 0.9 4258.0
38.2 87.4 1896.28 4341.7 1.0 4340.8
- 40.2 84.6 1834.22 44197 1.0 4418.7
42.2 81.9 1776.34 4493 .4 1.1 44924
44.2 79.4 1722.23 4563.2 1.1 4562.1
46.2 771 1671.53 4629.5 1.2 4628.3
48.2 74.9 1623.91 4692.4 1.2 469i.2
50.2 72.8 1575.0% 47524 1.3 4751.2
522 70.8 1536.84 4806.7 1.3 4808.4
54.2 69.0 1456.94 4864.4 1.4 4363.1
56.2 67.3 1459.18 4916.9 1.4 49154
582 65.6 1423.40 4967.1 1.5 4965.6
60.2 64.1 1389.45 50153 1.5 5013.8
622 62.6 1357.18 5061.7 i6 5060.2

e




Alt 2B Revised_D__Quan_Vol.xls

17/11/2006

Modified Rational Method

Project Name : Detroit River International Crossing

November 17, 2006

4:09 PM

Stormwater Management Study Alternative 2B Revised Profile

Project No. : 33015384

[2BR - P4 ||
Area 5 6.36 ha
Ol = 0.9
ACH  5.724
Tc = 12,9  jmin
Time Increment = 2.0 min
Release Rate = 0.4 ||Us l?)ﬁe Hundred Year
Max Storage =||__ 3656 _{m3 a 2824.503
b= 13.74
Constant Inflows c= ogso |
Rooflop 1 0.0 s
Roofiop 2 0.0 s
Exiernal Are 0.0 /s
| Vs
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{min} {mmvhr) (i/s) (m3} (m3) {m3)
129 157.1 249994 1938.0 0.3 1937.7
14.9 i47.4 2345.76 2099.9 0.3 2099.6
16.9 138.9 2210.56 22442 0.4 22438
18.9 131.4 2090.99 2373.7 0.4 23733
20.9 124.7 1984 .44 2490.9 0.5 24904
22.9 118.7 1888.85 25%7.5 0.5 25970
249 113.3 1802.59 2695.2 0.6 2694.7
26.9 108.4 1724.33 2785.1 0.6 2784.5
28.9 103.9 1652.98 2868.3 0.6 2867.6
30.9 9.8 1587.66 2945.4 0.7 29447
32.9 96.0 1527.62 30174 0.7 3016.6
34.9 92.5 1472.23 3084.6 0.8 3083.8
369 89.3 1420.96 3147.7 0.8 31469
38.9 86.3 1373.36 32070 0.5 3206.2
40.9 83.5 1325.04 3263.1 0.9 3262.1
42.9 2809 1287.67 33160 1.0 3315.0
449 78.5 1248.95 3366.2 1.0 3365.2
46.9 76.2 1212.04 34138 1.0 3412.8
48.9 74.1 1178.52 3459.2 13 3458.1
50.9 72.0 1146.38 3502.4 1.1 3501.3
529 701 1116.05 3543.7 1.2 35425
54.9 68.3 j087.40 35832 1.2 35820
56.9 66.6 1060.26 3621.0 1.3 3619.7
58.9 65.0 1034.54 3657.3 1.3 3656.0
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DRAFT July 2007 Practical Allernatives Evaluation Assessment Report
Revised December 2007 Stormwater Management Plan

Appendix C.6

Alternative 3 — Tunnel

Detroit River International Crossing Study



Modified Rational Method

Project Name : Detroit River International Crossing  xovember 14. 2000 11:19 AN
Stormwater Management Study
Alternative 3
160
Arca = 6.36 ha
e 0.9
AcH| 5724
Tc= 14.4 nin
Time Increment = 10.0 tmin Controllied Condition

Release Rate = 367.0 /s || - 100 Year - Post Dev't.

Max.Storage = 2376 m' a=] 2825

b= 13.74

Constant Inflows c= 0.880

I7s
100

Time Ratnfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume

(min) (mrm/ha) (175} {m3) (m“’) (m"’)
14.4 149.6 2380.56 2063.1 318.1 1745.0
24.4 174.5 182233 26727 538.3 2134.4
34.4 93.3 1485.01 3069.0 758.6 2310.5
44 .4 79.1 1257.93 33545 978.8 2375.7
54.4 68.8 1094.07 3574.0 1199.0 23749
64.4 61.0 969.93 37504 1419.2 2331.2
744 54.8 872.45 3897.0 1639.5 2257.5
84.4 499 793.76 4021.7 1859.7 2162.0
94.4 45.8 728.82 4130.0 2079.9 2050.1
104.4 42.4 674.27 42254 2300.1 19253
1144 39.5 0627.76 4310.6 23204 1790.2
1244 36.9 587.60 4387.4 2740.6 1646.8
134.4 34.7 552.56 4457.3 2960.8 1496.5
144.4 328 521.70 4521.4 3181.0 1340.4
154.4 311 494.31 4580.6 3401.3 1179.3
164.4 29.5 469.81 4635.4 3621.5 1014.0
174.4 28.1 447.77 4686.6 3841.7 844.9
184.4 26.9 427.82 4734.6 4061.9 072.6

i94.4 257 409.69 4779.7 42822 497.5
204.4 24.7 393.12 4822.2 45024 319.8
2144 237 377.92 4862.5 47226 139.9

2244 22.9 363.92 4900.8 49428 -42.1
234.4 22.1 35(.98 4937.2 531031 -225.9
244 .4 213 338.99 4971.9 5383.3 -411.4

L4 <
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Modified Rational Method

Project Name : Petroit River International Crossing  November 14, 200 119 AM
Stormwater Management Study
Alternative 3
101
Area = 2.80 ha
"C" 0.9
AC= 2.52
Te= 13.9 min
Time increment = 10.0 min Controlled Condition
Release Rate = 167.3 I/s ( 100 Year - Past Dev't.
Max.Storage = 1030 m’ a= 2825
b= 13.74
Constant Inflows c= 0.880 |
/s
1{}]
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{min) (mm/hr) (1/5) {m3) (m;) ')
13.9 152.4 1067.32 888.0 139.2 748.8
23.9 1161 813.12 1644 2396 924.8
339 94,3 660.75 i342.7 340.0 1002.7
439 79.7 558.69 1470.5 440.3 1030.1 <<
53.9 69.3 485.29 1568.4 540.7 1027.7
63.9 614 429,81 1647.0 0641.1 1005.9
73.9 55.1 386.33 1712.2 741.5 970.7
8§3.9 50.1 351.27 1767.6 841.9 925.8
939 46.0 32238 1815.6 0422 §73.4
103.9 416 298.13 1858.0 1042.6 815.3
1139 396 27747 1895.7 1143.0 752.7
1239 37.1 259.65 1929.7 1243.4 686.3
133.9 34.8 244.10 1960.6 1343.8 616.9
143.9 329 230.42 1989.0 1444.1 5449
i53.9 31.2 218.28 20151 1544.5 470.6
163.9 206 207.43 2039.4 1644.9 3945
173.9 182 197.66 2062.0 17453 316.8
183.9 7.0 188.83 2083.2 1845.7 2376
193.9 25.8 i80.81 2103.1 1940.0 157.1
203.9 248 173.47 21219 20406.4 75.5
213.9 238 166.73 2139.7 2146.8 -7.1
2239 22,9 160.56 2156.6 2472 -90.6
2339 221 154,84 21727 2347.6 -174.9
2439 21.3 149.54 2188.0 24479 -259.9
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Modified Rational Methed
Project Name : Deetroit River International Crossing
Stormwater Management Study
Alternative 3

Wovember 14, 2006

FEO AM

108
Area = 2.16 ha
"C" 0.9
AC= 1.944
Te= 13.6 min
Time Increment 5 10.0 min Controlled Condition
Release Rate = 130.6 IS5 H 100 Year - Post Dev't. |
Max.Storage = 790 m' as_ 2825 |
b=l __13.74
Constant Inflows c= 0.880
I/s
108
Time Rainfall Storm Runoff Released Storage
Intensity Runoff Volume Volume Volume
{(min) {mm/hr) {1/5) (m3) (') fm')
13.6 153.7 830.43 677.6 106.6 571.0
236 116.8 631.20 893.8 185.0 T08.8
33.6 094.8 512.23 10327 2634 769.3
43.6 801 432.75 1132.1 3417 790.3
53.0 69.5 375.67 1208.1 420.1 788.0
63.6 6l1.5 332.57 1269.1 498.5 770.6
73.6 553 208.82 1319.6 576.9 7427
83.6 50.3 271.64 1362.5 6533 707.3
93.6 46.1 249.24 1399.7 733.6 666.1
103.6 42.6 230.45 14325 812.0 620.4
113.0 39.7 214.44 1461.7 890.4 571.3
123.6 37.1 200.64 1488.0 968.8 519.2
133.6 349 188.601 1511.9 1047.1 464.7
143.6 329 178.02 1533. 1125.5 408.3
153.6 31.2 168.62 1554.0 1203.9 35041
163.6 29.6 160.23 1572.8 1282.3 290.5
173.6 283 152.68 1590.3 1360.7 2296
183.6 27.0 145.85 1606.6 1439.0 167.6
193.6 258 139.64 1622.0 1517.4 104.6
203.6 24,8 133.97 1636.6 1595.8 40.7
213.6 23.8 128.77 1650.3 1674.2 -23.9
223.6 229 123.98 1663.3 1752.6 -89.2
233.6 22.1 119.56 1675.7 1830.9 -155.2
243.6 214 115.46 1687.6 1909.3 -221.7

<ww<g
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Modified Rational Method

Project Name : Detroit River International Crossing
Stormwater Management Study

Novemnber 14, 2006

1119 AM

Alternative 3
109
Area = 6.56 ha
"C" = 0.9
AC= 5.904
Te= 24.3 min
Time Increment = 10.0 min lContrO!!ed Condition

Release Rate = 268.7 I/s ﬁ 100 Year - Post Dev't.

Max.Storage =| 2829 m’ a= 2825

b= 13.74

Constant Inflows c=] 0.880 |
I/s
109

Time Rainfali Storm Runoff Released Storage
Inensity Runoft Volume Volume Volume

{min) {man/hr} (1/s) (m3) (m’) ()
243 114.9 1885.91 2749.7 391.8 23379
343 93.6 1535.76 3160.6 553.0 2607.6
443 79.2 1300.33 3456.3 7143 2742.0
543 68.9 1130.58 3683.4 §75.5 2807.9
64,3 61.4 1002.06 3866.0 1036.7 28292
74.3 54.9 901.19 4017.5 1197.9 2819.6
84.3 49.9 819,78 4146.5 1359.2 2787.3
94.3 45.9 752.63 42584 1520.4 2738.0
104.3 424 696.22 4357.0 1681.6 26753
114.3 39.5 0648.14 4444 .9 1842.9 2602.1
124.3 37.0 606.64 4524.3 2004.1 2520.2
134.3 34.8 570.43 4596.5 21653 2431.2
144.3 32.8 538.54 4602.7 2326.6 2330.1
154.3 31.1 510.24 4723.8 2487.8 2336.0
164.3 295 48493 4780.4 2649.0 2131.4
174.3 28.2 462.16 4833.3 2810.2 2023.0
184.3 269 441.56 4882.8 2671.5 1911.3
194.3 258 422,83 49293 31327 1796.6
204.3 247 405.72 4973.3 32939 1679.3
2143 23.8 390.02 5014.8 3455.2 1559.7
2243 219 375.56 3054.3 3610.4 1437.9
234.3 221 362.20 5091.9 3777.6 1314.3
2443 21.3 349.82 51277 39389 1188.9
254.3 20. 338.31 5162.0 4100.1 1061.9

<L
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DRAFT July 2007 Practical Alternatives Evaluation Assessment Report
Revised March 2008 Stormwater Management Plan

Appendix C.7

The Parkway Alternative

Detroit River International Crossing Study
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Meodified Rational Formula_PavedAreaQnly.xls

Project Name :

Modified Rational Method

DRIC

Area 102 - Pond 2C P2 (Paved Area Only)

Project No. :{33015384
Areca = 8.7 ha
"C = 0.9
AC= 7.83
Te = 15.7 min
Time Increment = 2.0 min
Release Rate = 470.0  ||l/s {[One Hundred Year
Max.Storage =ff 3355 |[m3 a=|f 282451
b= 13.74
Constant Inflows c= 0.880
Rooftop | 0.0 I/s
Rooftop 2 0.0 I/s
External Area 0.0 I/s
I/s
Time Rainfall Storm Runoff Released Storage
[ntensity Runott Volume Volume Volume
{min) {mm/hr) (I8} (m3) (1m3) (m3)
15.7 144.0 3133.89 29521 4427 2509.4
17.7 1359 2957.717 3141.2 499.1 2642.0
19.7 128.7 2501.53 33114 5353 27559
217 1223 2661.92 34658 6119 2853.9
237 116.5 2536.37 3606.7 668.3 39384
257 1413 2422.84 3736.0 7247 3011.3
27.7 106.6 2319.63 38552 7811 30741
297 102.2 322534 3965.6 837.5 31281
317 08.3 2138.96 4068.3 8939 31744
337 94.6 2059.40 41641 930.3 3213.8
357 91.2 1985.91 42538 1006.7 32471
37.7 88.1 1917.80 4338.1 10631 32749
397 85.2 1854.50 44174 1119.5 32079
417 82.5 1795.50 44923 11759 3316.4
43.7 80.0 1740.36 4563.2 12323 33309
45.7 77.6 1688.73 4630.5 1288.7 3341.8
47.7 75.4 1640.26 36944 1345.1 33493
49.7 73.3 1594.60 47353 1401.3 3353.7
51.7 71.3 1551.70 48134 1457.9 33554
537 69.4 151113 4868.9 1514.3 33545
557 67.7 1472.76 49220 1570.7 3351.2
57.7 66.0 14306.42 49729 1627.1 33457
59.7 64.4 1401.94 50217 1683.5 33382
617 62.9 1369.18 5068.7 1739.9 33288

<A

2/15/2008



Medified Rational Formula_PavedAreaOnly.xls

Project Name :

Modified Rational Method

DRIC

Arca 103 - Pond 2C P3 (Paved Area Only)

Project No. ;33015384
Arca= 16.4 ha
'OV = 0.9
AC= 14.76
Te = 20.7 min
Time Increment = 2.0 min
Release Rate =[|  740.0  {ll/s |lOne Hundred Year
Max.Storage =] 6816 |im3 a=l] 282451
b= 13.74
Constant Inflows c= 0.880
Rooflop | 0.0  |li/s
Rooftop 2~ 0.0 [B/s
External Area 0.0 s
[ /s
Time Raintall Storm Runolt Released Storage
Intensity Runeff Volume Valume Volume
{min) {mm'hr) (ifs) {m3) {(m3) {m3)
20.7 125.4 514586 6391.2 919.1 S472.4
227 119.3 4896.49 6669.0 1007.9 5661.4
247 113.8 4671.58 69233 1096.7 5826.0
26.7 108.9 4467.66 71572 1185.5 5971.7
28.7 104.4 428185 73733 1274.3 60Y9. 1
30.7 100.2 411180 75739 1363.1 62109
32.7 96.4 3955.56 7760.8 1451.9 6308.9
34.7 029 3811.48 79355 15407 6394.8
36.7 §9.6 367817 80993 1629.5 6169.8
38.7 56.6 355443 82534 1718.3 63351
40.7 83.8 3439.26 §398.7 1507.1 6591.6
42,7 812 333178 85360 184959 664).2
44.7 78.7 3231.23 8666.2 19847 6681.5
46.7 76.4 313695 87897 2073.5 671063
48.7 74.3 3048.30 8907.3 21623 6745.0
50.7 723 2004.94 90194 2351.1 6768.3
527 70.3 2886.20 91264 2339.9 6786.5
347 68.5 2811.91 92287 24287 6800.0
56.7 60.8 2741.53 93267 2517.5 6809.2
58.7 65.2 20674 .81 94207 2600.3 68144
60.7 63.6 2611.46 95109 260951 68159
62.7 62.2 2551.24 93597.8 27839 6813.9
047 60.8 2493.91 9681.4 28727 0808.7
0667 59.4 2439.26 9761.9 2961.5 6800.4

g
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Modified Rational Formula_PavedAreaOnly.xls

Project Name :

Modified Rational Method

BRIC

Area 104 - Pond 2C P4 (Paved Area Only)

Project No. :|33015384
Area = 12.2 ha
"C" = 0.90
AC= 10.98
Tc= 19.2 min
Time Increment = 2.0 min
Relcase Rate=||  580.0  ||I/s llOne Hundred Year
Max.Storage = 4965 m3 a=|| 2824.51
b= 13,74
Constant Inflows c= (1880
Rooftop | 0.0 Is
Rooftop 2 0.0 I/s
External Arca 0.0 Is
Is
Time Rainfalt Storm Runoft Released Storage
[ntensity Runoff Volume Volume Volume
(min) (mm‘hr) (I/s) {(m3) {m3) (m3)
19.2 13004 3981.00 43586.1 668.2 3918.0
212 123.8 3779.77 4807.9 7378 40701
232 117.9 3399.09 S009.9 8074 4202.6
252 112.6 3435.90 319501 §77.0 4318.1
27.2 107.7 3387.75 5365.6 940.6 44191
29.2 103.3 3152.61 55234 1016.2 4507.2
312 99.2 3028.81 36099 1085.8 4584.2
332 95.5 291495 58066 11554 4651.2
352 92.1 2809.86 59344 1225.0 4709.5
37.2 88.9 2712.55 60544 12846 47598
39.2 85.9 2622.16 6167.3 1364.2 48503.2
41.2 §83.1 253798 62739 1433.8 4840.1
43.2 80.6 2459.36 63747 1503.4 48713
43.2 782 2385.77 6470.2 1573.0 4897.2
47.2 FERY 2316.73 6561.0 1642.6 4918.4
49.2 738 2351.82 66474 17122 4935.2
51.2 71.8 2190.68 67298 1781.8 4948.0
53.2 69.9 213298 06808.5 1851.4 49371
53.2 68.1 2078.43 68837 1921.0 4962.8
57.2 66.4 202677 069339 1990.6 4965.3
59.2 648 1977.79 7025.1 2060.2 4964 9
61.2 633 1931.26 7091.6 21298 4961.8
63.2 61.8 1887.02 7135.6 2199.4 4956.2
65.2 60.4 1844.88 7217.2 2269.0 4948.2
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Modified Rational Method

Project Name :

DRIC

Arca 105 - Pond 2C P35 (Paved Area Only)

Project No. :[33015384
Arca= 11.3 ha
" 0.90
AC= 10.17
Te= 13.5 min
Time Increment = 2.0 fmin
Release Rate =f  680.0 |[i/s ||Onc Hundred Year
Max.Storage =|| 4151 |Im3 a=|l 282451
b= 13.74
Constant Inflows c= 0.880
Rooftop | 0.0 Ifs
Rooftop 2 0.0 I/s
External Area 0.0 1/s
1/s
Time Rainfall Storm Runoff’ Released Storage
[ntensity Runoff Volume Volume Volume
(min) (mm/hn (¥s) (m3) {m3}) (m3)
13.5 154.2 4358.34% 35303 550.8 2979.5
15.5 144.8 4094,94 38083 6324 317549
17.5 136.6 3803.34 4056.5 714.0 33425
16.5 129.4 365802 4279.9 795.6 34843
2135 122.9 3474.09 44824 §77.2 3605.2
235 117.} 3309.94 4667.0 9358.8 3708.2
255 111.8 3161.02 4836.4 10404 3796.0
275 107.0 302571 49924 1122.0 38704
305 102.7 2902.21 51369 1203.6 39333
315 98.6 2789.00 32712 1285.2 3980.0
335 95.0 2084.82 5396.5 1366,8 4029.7
355 91.6 2588.62 35138 1448.4 4065.4
375 8§8.4 2499.49 56139 1530.0 4093.9
39.5 83.5 2416.03 37273 1611.6 41155
41.5 827 2339.51 58254 16493.2 4132.2
435 8.2 226742 3918.0 1774.8 4143.2
43.5 77.8 2199.92 60058 18564 41494
17.5 75.6 2136.57 60189.2 1938.0 41582
49,5 73.5 2076.99 01687 2019.6 4149.1
51.5 71.5 2020.50 6244.3 2101.2 31433
53.5 H4.6 1967.87 63169 21828 4134.1
535 067.8 1917.76 6356.1 23644 4121.7
57.5 66,2 1870.30 6432.3 23460 4106.5
539.5 H4.6 1825.28 03163 2427.6 J088.7
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Modified Rational Method

Project Name :

DRIC

Area 106 - Pond 2C_P6 {Paved Area Only)

Project No. :|33015384
Area = 9.5 ha
"C" = 0.9
AC= 8.55
Te = 19.7 min
Time Increment = 2.0 mil
Release Rate =l 450.0 l I/s “Onc Hundred Year
Max.Storage =|| 3872 |Im3 a=f| 28245
b= 13.74
Constant Inflows c= 0.380
Roofiop | 0.0 /s
Rooftop 2 0.0 /s
External Arca 0.0 lis
175
Time Rainfall Storm Runoft Released Storage
Intensity Runoft Volume Volume Volume
(min) (mnvhr) (175) (m3) (m3) (m3)
19.7 128.7 3059.14 36159 5319 3084.0
237 122.3 2606.69 3784.5 3859 3198.6
237 116.5 2769.60 39354 639.9 32085
257 111.3 2645.63 4079.6 6939 33857
277 106.6 253293 4200.7 747.9 3461.8
297 102.2 2430.02 43303 8¢1.9 3528.4
31.7 98.3 2335.65 44424 855.9 3580.5
337 94,6 224877 4547.0 909.9 3637.1
357 G1.2 2168.52 4645.0 9639 36811
377 381 2094.15 4737.0 i017.9 3719.1
397 452 202503 4823.6 0719 3751.7
41.7 82,5 960,60 49054 11259 3779.5
43.7 80,0 1900.40 49828 11799 38029
45.7 77.6 1844.01 5056.3 12339 38224
47.7 75.4 i791.08 31261 12879 3838.2
49.7 73.3 1741.30 5192.6 13419 3850.7
317 7.3 1694.38 5236.0 13939 3860.1
337 69.4 1650.08 53166 14499 3866.7
557 67.7 1608.19 33746 1503.9 3870.7
577 66.0 1568.50 5430.2 13579 38723
397 64.4 1530.85 54835 16119 3871.6
61.7 62.9 1493.08 333438 16659 3868.9
037 613 1461.05 55841 171499 38042
65.7 60.1 1428.63 5631.6 17739 3857.7
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Project Name :

Modified Rational Method

DRIC

Area 107 - Pond 2C P7 (Paved Area Only)

Project No. :[33015384
Area = 6.0 ha
"C' = 0.9
AC= 54
Tc= 15.9 min
Time Increment = 2.0 min
Release Rate =[|  320.0  ||lI/s {[One Hundred Year
Max.Storage = 2327 m3 a=l| 2824.5]
b= 13.74
Constant Inflows c= 0.580
Reoftop | 0.0 1/s
Rooftop 2 0.0 I/s
External Area 0.0 s
s
Time Rainfall Storm Runoff Released Storage
[ntensity Runoff Volume Volume Velome
{min) {mm/hr) (I3} (m3) (113} {m3)
15.9 143.1 2148.46 2049.6 305.3 1744.4
17.9 135.1 2028.49 2178.6 3437 1834.9
19.9 128.0 1921.97 22048 382.1 1912.8
219 1217 1826.74 2400.3 4203 1976.9
234 116.0 1741.04 24906.7 458.9 20378
259 110.8 1663.50 25851 4973 2087.8
279 106.1 159298 2660.7 535.7 2131.0
299 101.8 1528.56 27422 574.1 2168.2
319 97.9 1469.46 28125 6125 22001
3.9 943 1415.03 2878.2 630.9 22273
359 90.9 1364.74 2039.6 689.3 22504
379 87.8 1318.11 2997.4 727.7 2269.7
39,9 84.9 1274.77 3051.8 766.1 22857
41.9 82.2 1234.36 3103.2 804.5 22987
439 79.7 1196.39 3151.8 842.9 23089
45.9 774 1161.20 3198.0 8813 2316.7
47.9 75.1 112798 32418 9149.7 232211
499 73.1 1696.73 3283.6 958.1 232355
519 71.1 1067.27 33235 966.5 2327.0
339 69.2 133945 3361.6 i034.9 23267
359 67.5 1613.13 3398.0 1073.3 23248
579 65.8 988.20 3433.0 11117 23213
59.9 64.3 G64.54 3466.0 1150.1 2316.5
61.9 62.8 942.06 34988 1188.5 23103
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