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INTENSITY-DURATION-FREQU ENCY

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

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

. FREQUENCY
Duration : . :
(min) 2 year 5 year 10 year 25 year 50 year 100 year
5 1o4.64  -135.36 155.64 181.44 200.40 219.36
(8.72) (11.28) (12.97) (15.12)  (l6.70)  (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
L : (26.23)  (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)
CHICAGO RAINFALL DISTRIBUTION
1=A (@ + td)F°
A 586.10 946.46 1173.48 1368.91 162245 1777.20
B 6.0 7.0 8.0 8.0 9.0 9.0
C -.760 -.783 -7 -.789 =797 795
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RAINFALL INTENSITY (mm/hr)
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2/17/23, 9:52 AM IDF Curve Look-up - Ministry of Transportation

P 0ntaric IDF CURVE LOOKUP

Active coordinate
43° 38'45" N, 79° 51' 44" W (43.645833,-79.862500)
Retrieved: Fri, 17 Feb 2023 14:51:37 GMT
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! .'wmml?’m

Location summary
These are the locations in the selection.
IDF Curve: 43° 38' 45" N, 79° 51' 44" W (43.645833,-79.862500)
Results
An IDF curve was found.
Coordinate: 43.645833, -79.862500

IDF curve year: 2022
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2/17/23, 9:52 AM

Coefficient summary

IDF Curve: 43° 38' 45" N, 79° 51' 44" W (43.645833,-79.862500)

Retrieved: Fri, 17 Feb 2023 14:51:37 GMT

Data year: 2010
IDF curve year: 2022

Statistics
Rainfall intensity (mm hr)
Duration
2-yr
5-yr
10-yr
25-yr
50-yr
100-yr
Rainfall depth (mm)
Duration
2-yr
5-yr
10-yr
25-yr
50-yr
100-yr

Terms of Use

You agree to the Terms of Use of this site by reviewing, using, or interpreting these data.

5-min
126.7
166.4
192.6
226.1
250.5
274.9

5-min
10.6
13.9
16.0
18.8
20.9
22.9

10-min
78.1
102.6
118.7
139.4
154.4
169.5

10-min
13.0
17.1
19.8
23.2
25.7
28.3

Ontario Ministry of Transportation | Terms and Conditions | About

Last Modified: September 2016

www.eng.uwaterloo.ca/~dprincz/mto_site/results_out.shtml?coords=43.64567,-79.865327&ext=fcst&year1=2022

IDF Curve Look-up - Ministry of Transportation

15-min
58.9
77.4
89.5
105.0
116.4
127.7

15-min
14.7
19.4
224
26.3
29.1
31.9

30-min
36.3
47.7
55.2
64.8
.7
78.7

30-min
18.1
239
27.6
324
35.9
39.4

1-hr
22.4
294
34.0
39.9
44.2
485

1-hr
22.4
29.4
34.0
39.9
44.2
485

2-hr
13.9
18.2
21.0
24.6
27.3
29.9

2-hr
27.8
36.4
42.0
49.2
54.6
59.8

6-hr
6.5
8.5
9.8
11.5
12.7
13.9

6-hr
39.0
51.0
58.8
69.0
76.2
834

12-hr
4.0
5.2
6.0
71
7.8
8.6

12-hr
48.0
62.4
72.0
85.2
93.6
103.2

24-hr
25
3.2
37
44
48
5.3

24-hr
60.0
76.8
88.8
105.6
1156.2
127.2
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APPENDIX B:
Hydrologic Model Files

165010598 .
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##43x DETAILED OUTPUT *#*#+







| Junction Command(0007) |




























| ADD HYD ( 0002)|
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ID=3( 0040): 7.74 1.031 1.42 4024
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| ADD HYD ( 0001)|










** SIMULATION : SCS_50yr








































APPENDIX C:
Stormwater Management Facility
Calculations

165010598 .



Subject: Water Quality Control Calculations
Project: Norval West
Project No.: 165010598
Client: Halton Region
Water Quality Unit Volume Requirements ! Water Quality Volume Requirements
o - Total Unit Extended
Facility Drainage Area (ha)? TT::J_A’ F?;l)lgy Volaume ;z?;??hn;) Extended Detention (m*/ha) P:;ga(::;r;t Detegtion T(\);:||u'\:12E
(m°/ha) (m°)
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

"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

1
V =3H(A2 + VAZX AT + AD)

Where:
V = Volume (m?)
H = Height (active storage) (m)
A1=W1 x L1 = Area at bottom (m?)
A2 =W2 x L2 = Area at top (m?)
W = Width (m)
L = Length (m)
L1 = Length bottom (estimated) (m)
W1 = Width bottom (estimated) (m)
L2 =L1x S = Length top (m)
W2 -W1 x S = Width top (m)
S = Slope m:m
Slope (s) = 51
Depth of pond (H) = 3m
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 m®
Provided Volume = 12710 m°®
Bottom Area (A1) = 2391.87 m?
Area at top of Active (A2) = 6404.28 m?
Freeboard = 0.30 m
Width at Freeboard = 67.58 m
Length at Freeboard = 102.16 m
Area at Freeboard = 6904.52 m?
Add 30% for grading = 8975.88 m?
= 0.90 ha

Therefore, pond footprint allowing for grading is: 0.90 ha



Subject: SWM Footprint - Reservoir 2

Project: Norval West
Project No.: 165010598
Client: Halton Region

Volume Truncated Rectangular Pyramid

1
V = 3H(A2 + VAZX AT + AD)

Where:
V = Volume (m?)
H = Height (active storage) (m)
A1=W1 x L1 = Area at bottom (m?)
A2 =W2 x L2 = Area at top (m?)
W = Width (m)
L = Length (m)
L1 = Length bottom (estimated) (m)
W1 = Width bottom (estimated) (m)
L2 =L1x S = Length top (m)
W2 -W1 x S = Width top (m)
S = Slope m:m
Slope (s) = 51
Depth of pond (H) = 3m
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 m®
Provided Volume = 2035 m®
Bottom Area (A1) = 86.58 m?
Area at top of Active (A2) = 1578.72 m?
Freeboard = 0.30 m
Width at Freeboard = 39.58 m
Length at Freeboard = 46.16 m
Area at Freeboard = 1826.94 m?
Add 30% for grading = 2375.02 m?
= 0.24 ha

Therefore, pond footprint allowing for grading is: 0.24 ha



Subject: SWM Footprint - Reservoir 3

Project: Norval West
Project No.: 165010598
Client: Halton Region

Volume Truncated Rectangular Pyramid
1
V= §H(A2 + VA2 X A1 + A1)

Where:
V = Volume (m?)
H = Height (active storage) (m)
A1=W1 x L1 = Area at bottom (m?)
A2 =W2 x L2 = Area at top (m?)
W = Width (m)
L = Length (m)
L1 = Length bottom (estimated) (m)
W1 = Width bottom (estimated) (m)
L2 =L1x S = Length top (m)
W2 -W1 x S = Width top (m)
S = Slope m:m
Slope (s) = 51
Depth of pond (H) = 3m
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 m®
Provided Volume = 4333 m®
Bottom Area (A1) = 465.48 m?
Area at top of Active (A2) = 2738.50 m?
Freeboard = 0.30 m
Width at Freeboard = 48.26 m
Length at Freeboard = 63.51 m
Area at Freeboard = 3064.80 m?
Add 30% for grading = 3984.24 m?
= 0.40 ha

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



APPENDIX D:
Hydraulic Model Files
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Worksheet for Silver Creek (North)

Project Description

Friction Method I\;Ig:n:::g
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:Vv
Discharge 524.00 L/s
Results
Normal Depth 437.3 mm
Flow Area 0.4 m2
Wetted Perimeter 2.0m
Hydraulic Radius 195.6 mm
Top Width 1.75m
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 0.0m
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

Friction Method I\;Ig:n:::g
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:Vv
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 0.0m
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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