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APPENDIX A: 
Background 
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INTENSITY-00 RATION-FREQ.) EOCY 

Compilation of A.E.S. Hydrorneteorology Division data for Toronto International 
Airport, Fergus Shand Darn and Heart Lake (weighted by total years of record) 

INTENSITY (rnrn/h) - (RAINFALL AMOUNT - (mm)) 

FREQUENCY 
Duration 

(min) 2 year 5 year 10 year 25 year 50 year 100 .year 

5 104.64 • -135.36 155.64 181.44 200.40 219.36 
(8.72) (11.28) (12.97) (15.12) (16.70) (18.28) 

10 73.08 94.68 109.02 • 127.08 140.46 153.78 
(12.18) (15.78) (18.17) (21.18) (23.41) (25.63) 

15 61.60 82.88 97.04 114.84 128.08 141.24 
•. (15.40) (20.72) (24.26) (28.71) (32.02) · (35.31) 

30 41.22 56.96 67.40 • 80.58 -90.32 100.06 
(20.61) (28.48) (33.70) (40.29) (45.16) (50.03) 

60 24.23 35.32 42.68 51.97 58.85 65.69 
! 
\ (24.23) (35.32) (42.68) (5t.97) (58.85) (65.69) 

120 14.73 21.23 25.54 .30.98 35.01 39.02 
(29.45) (42.45) (51.07) (61 .95) (70.01) (78.03) 

360 6.51 9.11 10.83 13.00 14.61 16.22 
(39.05) (54.63) (64.96) (78.00) (87.67) (97.29) 

720 3.76 5.21 6.17 7.37 8.27 9.16 
(45.16) (62.49) (73.98) (88.49) (99.25) (109.95) 

1440 2.44 3.01 3.56 4.26 4.78 5.29 
(58.49) (72.21) (85.50) (102.26) (114.69) (127.05) 

CHJCAGO RAINFALL DISTRIBUTION 
I = A (B + td)C 

A 586.10 946.46 1173.48 1.368.91 1622.45 1777.20 
B 6.0 7.0 8.0 8.0 9.0 9.0 
C -.760 -.788 -.794 -.789 -.797 -.795 
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Credit Valley 
Conservation 
inspired by nature 

March 17, 2020 

Jeffrey Reid, C.E.T., LET 
Project Manager, Halton Region 
1151 Bronte Road 
Oakville, ON L6M 3L1 

Dear Mr. Reid: 

Re: Norval West Bypass Transportation Corridor Improvements 
Guelph Street (Highway 7) to 10 Sideroad (Regional Road 10), including 10 
Sideroad from Tenth Line to Winston Churchill Boulevard/Adamson Street 
(Regional Road 19) 
Town of Halton Hills 
Halton Region File Number: PR-2921B 
Notice of Study Commencement 

Further to receipt of the Notice of Study Commencement dated January 23, 2020, eve staff 
offer the following preliminary comments: 

It is the understanding of eve staff that Halton Region is initiating a Municipal Class 
Environmental Assessment (Class EA) to consider options for road improvements along both 
the Norval West Bypass and 10 Side Road Corridors. 

Site Characteristics: 

The study area is traversed by Silver Creek (Guelph Street/Highway 7) and adjacent to Levi 
Creek (10 Sideroad & 10th Line) and their associated floodplains. The study area is also 
traversed by the valley slope associated with the Credit River. In addition, the study area 
contains provincially significant wetlands (Hungry Hollow Wetland Complex). 

The study area contains a portion of the Hungry Hollow Environmentally Significant Area 
(ESA). These areas contain significant natural features within the Credit River Watershed 
and include valley and watercourse corridors, wetlands and woodlands. The designation of 
these is based on criteria related to terrain, flora and fauna, hydrological significance, 
aesthetic qualities and educational values. Our objective is to protect these sensitive areas 
from impacts related to construction or development activities. 

A portion of the study area is located within the Credit River Watershed Natural Heritage 
System (CRWNHS). The CRWNHS consists of High Functioning and Supporting terrestrial 
and aquatic natural heritage features, buffers, and complementary natural heritage areas 
(Centres for Biodiversity). Based on a watershed scale, the CRWNHS is intended to support 
Provincial, Regional and local municipal natural heritage systems as identified in their 
respective Strategies or Plans. As a watershed based management agency and landowner, 
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March 17, 2020 
Re: Norval West Bypass Transportation Corridor Improvements 

Town of Halton Hills 
Halton Region File Number: PR-2921B 
Notice of Study Commencement 

eve intends to implement the CRWNHS by using it as a strategic program guidance tool; to 
inform further development of eve projects and policies; to assist eve staff in providing 
technical advice to landowners and stakeholders at a watershed scale; and to promote a 
more consistent approach to natural heritage system planning across CVC's jurisdiction. For 
more detailed information or questions please contact the undersigned to discuss further. 

The study area is partially within an area designated as Natural Heritage System Key 
Feature by the Region of Halton. It is the policy of the Region of Halton to protect the form 
and function of these natural areas. eve provides technical support to this agency with 
respect to delineation of natural features and reviewing potential impacts from development 
within and adjacent to these lands. 

The subject property contains a portion of the Georgetown Credit Valley Area of Natural and 
Scientific Interest (ANSI). eve and the Province of Ontario do not support incompatible 
development within or adjacent to ANSis. Provincial policy states that development and site 
alteration may be permitted in an ANSI if it has been demonstrated that there will be no 
negative impacts on the natural features or the ecological functions for which the area is 
identified. 

The study area may contain or provide habitat for a known Species-at-Risk. Under the 
Provincial Policy Statement, the Province protects the significant habitat of endangered and 
threatened species from development. Additionally, the Endangered Species Act 2007 
provides legal protection and recovery for species-at-risk and their habitats. Consultation 
with the Ministry of Environment, Conservation and Parks is recommended to determine if 
any approvals are necessary. 

The study area may be subject to the Approved Source Protection Plan: CTC Source 
Protection Region. You may also refer to the CTC Source Water Protection website 
www.ctcswp.ca. 

Hydraulics and Erosion Hazard 

Any alterations to any watercourse crossings may require a hydraulic analysis to ensure that 
there are no negative up or downstream impacts. In addition, the road improvements or 
reconstruction at a minimum should maintain existing depth flooding on the road or improve 
the road such that it is flood free under Regional Storm conditions. 

Any new culverts should address the erosion hazard associated with the watercourse. 

Stormwater Management 

The project should include quality and quantity control measures to treat stormwater runoff 
in accordance with Ministry of Environment, Conservation and Parks and CVC guidelines. 
Typically we request that the proponent provide treatment for all new proposed impervious 
areas and where possible existing road surfaces. Opportunities to use LID techniques should 
be investigated. 
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March 17, 2020 
Re: Norval West Bypass Transportation Corridor Improvements 

Town of Halton Hills 
Halton Region File Number: PR-2921B 
Notice of Study Commencement 

Erosion and Sediment Controls 

As part of future detailed design, all proposed methods to control sedimentation during 
construction and potential erosion following the completion of the project should be 
detailed. Furthermore, as means of minimizing impacts to aquatic habitat all works should 
be completed in the dry. 

Methods to prevent encroachment into sensitive areas during construction should also be 
detailed. These methods can be combined with the erosion and sediment controls. 

Restoration 

Any disturbed areas will need to be stabilized and restored with native/non-invasive seed 
mixes and woody species. 

Conclusion 

Given CVC's interest, staff would like to be kept informed of future meetings and 
proceedings through the Environmental Assessment and detail design process. Please 
forward any information or plans to the undersigned when available. 

Should you have any further questions please contact the Tyler Slaght at (905) 670-1615 
extension 406 or Tyler.Slaght@cvc.ca . 

Regards, 

.-- ~ 
~~- ~ 

Tyler Slaght 
Regulations Officer 
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APPENDIX B: 
Hydrologic Model Files 

















































































































































































 

 

 
165010598 

 

APPENDIX C: 
Stormwater Management Facility 

Calculations 

 



Subject: Water Quality Control Calculations
Project: Norval West
Project No.: 165010598
Client: Halton Region

Facility Drainage Area (ha)2 Total % 
Imp.

Level
Facility 
Type

Water 1Quality Unit Volume Requirements Water Quality Volume Requirements
Total Unit 
Volume 

(m3/ha)

Permanent 
Extended Detention (m3/ha)

Pool (m3/ha)

Extended 
Permanent 

Detention 
Pool (m3)

(m3)3

Total MOE 
Volume

Reservoir 1 19.3 11% Enhanced Wet Pond 80 40 40 772 772 1,544
Reservoir 2 5.6 42% Enhanced Wet Pond 158 118 40 658 224 882

Reservoir 3 7.7 30% Enhanced Wet Pond 128 88 40 674 308 982

1 Water quality unit volume requirements based on Table 3.2, Stormwater Management Planning & Design Manual (MOE 2003), 
  Protection Level "Enhanced" (formerly Level 1)
2 Drainage Area for Quality control represents total drainage area to SWM Facility and includes the area of the SWM block itself
³ Extended detention volume to draw down over 24 hours



Subject: SWM Footprint - Reservoir 1
Project: Norval West
Project No.: 165010598
Client: Halton Region

Volume Truncated Rectangular Pyramid

Slope (s) = 5 :1
Depth of pond (H) = 3 m

Bottom Width (W1) = 34.58 m
Top Width (W2) = 64.58 m

L1:W1 = 2.00 :1
Bottom Length (L1) = 69.16 m

Top Length (L2) = 99.16 m
Required Volume = 12710 m3

Provided Volume = 12710 m3

Bottom Area (A1) = 2391.87 m2

Area at top of Active (A2) = 6404.28 m2

Freeboard = 0.30 m
Width at Freeboard = 67.58 m

Length at Freeboard = 102.16 m
Area at Freeboard = 6904.52 m2

Add 30% for grading = 8975.88 m2

= 0.90 ha

Therefore, pond footprint allowing for grading is: 0.90 ha

1
𝑉 = 𝐻(𝐴2 + 𝐴2 × 𝐴1 + 𝐴1)

3
Where:

V = Volume (m3)

H = Height (active storage) (m)
A1 = W1 x L1 = Area at bottom (m2)

A2 = W2 x L2 = Area at top (m2)

W = Width (m)
L = Length (m)

L1 = Length bottom (estimated) (m)
W1 = Width bottom (estimated) (m)

L2 = L1 x S = Length top (m)
W2 - W1 x S = Width top (m)

S = Slope m:m



Subject: SWM Footprint - Reservoir 2
Project: Norval West
Project No.: 165010598
Client: Halton Region

Volume Truncated Rectangular Pyramid

Slope (s) = 5 :1
Depth of pond (H) = 3 m

Bottom Width (W1) = 6.58 m
Top Width (W2) = 36.58 m

L1:W1 = 2.00 :1
Bottom Length (L1) = 13.16 m

Top Length (L2) = 43.16 m
Required Volume = 2035 m3

Provided Volume = 2035 m3

Bottom Area (A1) = 86.58 m2

Area at top of Active (A2) = 1578.72 m2

Freeboard = 0.30 m
Width at Freeboard = 39.58 m

Length at Freeboard = 46.16 m
Area at Freeboard = 1826.94 m2

Add 30% for grading = 2375.02 m2

= 0.24 ha

Therefore, pond footprint allowing for grading is: 0.24 ha

1
𝑉 = 𝐻(𝐴2 + 𝐴2 × 𝐴1 + 𝐴1)

3
Where:

V = Volume (m3)

H = Height (active storage) (m)
A1 = W1 x L1 = Area at bottom (m2)

A2 = W2 x L2 = Area at top (m2)

W = Width (m)
L = Length (m)

L1 = Length bottom (estimated) (m)
W1 = Width bottom (estimated) (m)

L2 = L1 x S = Length top (m)
W2 - W1 x S = Width top (m)

S = Slope m:m



Subject: SWM Footprint - Reservoir 3
Project: Norval West
Project No.: 165010598
Client: Halton Region

Volume Truncated Rectangular Pyramid

Slope (s) = 5 :1
Depth of pond (H) = 3 m

Bottom Width (W1) = 15.26 m
Top Width (W2) = 45.26 m

L1:W1 = 2.00 :1
Bottom Length (L1) = 30.51 m

Top Length (L2) = 60.51 m
Required Volume = 4333 m3

Provided Volume = 4333 m3

Bottom Area (A1) = 465.48 m2

Area at top of Active (A2) = 2738.50 m2

Freeboard = 0.30 m
Width at Freeboard = 48.26 m

Length at Freeboard = 63.51 m
Area at Freeboard = 3064.80 m2

Add 30% for grading = 3984.24 m2

= 0.40 ha

Therefore, pond footprint allowing for freeboard and grading is: 0.40 ha

1
𝑉 = 𝐻(𝐴2 + 𝐴2 × 𝐴1 + 𝐴1)

3
Where:

V = Volume (m3)

H = Height (active storage) (m)
A1 = W1 x L1 = Area at bottom (m2)

A2 = W2 x L2 = Area at top (m2)

W = Width (m)
L = Length (m)

L1 = Length bottom (estimated) (m)
W1 = Width bottom (estimated) (m)

L2 = L1 x S = Length top (m)
W2 - W1 x S = Width top (m)

S = Slope m:m
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APPENDIX D: 
Hydraulic Model Files 



Worksheet for Silver Creek (North)
Project Description

Manning 
Friction Method Formula
Solve For Normal Depth

Input Data

Roughness Coefficient 0.055
Channel Slope 0.050 m/m
Left Side Slope 2.000 H:V
Right Side Slope 2.000 H:V
Discharge 524.00 L/s

Results

Normal Depth 437.3 mm
Flow Area 0.4 m²
Wetted Perimeter 2.0 m
Hydraulic Radius 195.6 mm
Top Width 1.75 m
Critical Depth 425.8 mm
Critical Slope 0.058 m/m
Velocity 1.37 m/s
Velocity Head 0.10 m
Specific Energy 0.53 m
Froude Number 0.935
Flow Type Subcritical

GVF Input Data

Downstream Depth 0.0 mm
Length 0.0 m
Number Of Steps 0

GVF Output Data

Upstream Depth 0.0 mm
Profile Description N/A
Profile Headloss 0.00 m
Downstream Velocity Infinity m/s
Upstream Velocity Infinity m/s
Normal Depth 437.3 mm
Critical Depth 425.8 mm
Channel Slope 0.050 m/m
Critical Slope 0.058 m/m

Bentley Systems, Inc.  Haestad Methods Solution  FlowMaster
Norval.fm8 Center [10.03.00.03]
3/11/2024 27 Siemon Company Drive Suite 200 W  Page 1 of 1

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



Worksheet for Levi's Creek (South)
Project Description

Manning 
Friction Method Formula
Solve For Normal Depth

Input Data

Roughness Coefficient 0.035
Channel Slope 0.010 m/m
Left Side Slope 2.000 H:V
Right Side Slope 2.000 H:V
Discharge 229.00 L/s

Results

Normal Depth 366.0 mm
Flow Area 0.3 m²
Wetted Perimeter 1.6 m
Hydraulic Radius 163.7 mm
Top Width 1.46 m
Critical Depth 305.8 mm
Critical Slope 0.026 m/m
Velocity 0.85 m/s
Velocity Head 0.04 m
Specific Energy 0.40 m
Froude Number 0.638
Flow Type Subcritical

GVF Input Data

Downstream Depth 0.0 mm
Length 0.0 m
Number Of Steps 0

GVF Output Data

Upstream Depth 0.0 mm
Profile Description N/A
Profile Headloss 0.00 m
Downstream Velocity Infinity m/s
Upstream Velocity Infinity m/s
Normal Depth 366.0 mm
Critical Depth 305.8 mm
Channel Slope 0.010 m/m
Critical Slope 0.026 m/m

Bentley Systems, Inc.  Haestad Methods Solution  FlowMaster
Norval.fm8 Center [10.03.00.03]
3/11/2024 27 Siemon Company Drive Suite 200 W  Page 1 of 1

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