
[APRE] Pre-Development Area = 1.5037 ha
[C] Pre-Development Site runoff Co-efficient                       = 0.35 **Pre. Dev. 'C' = 0.35, however, 'C' can only be a maximum of 0.5**
[td]Time of concentration                                                                = 10 min
[i] Average Rainfall Intensity                                                         = 114.21 mm/hr **A = 1170, b = 5.8, and c = 0.843 for Town of Oakville**
[Qallowable] Peak Run-off Rate for 5 yr Storm Event                 = 166.99 L/sec ** Q = 2.778CIA **

[APOST] Post-Development Area = 1.5037 ha
[Ac, TOT.] Total Controlled Area = 1.4566 ha
[Aun] Un-controlled Site Area = 0.0471 ha
[Cun] Uncontrolled Post-Development Site Runoff Co-efficient                    = 0.35
[C] Controlled Post-Development Site Runoff Co-efficient                    = 0.63
[tc]Time of concentration                                                               = 10 min
[i] Average Rainfall Intensity                                                         = 200.80 mm/hr
[QUn-controlled] Peak Run-off Rate for 100 yr Storm Event       = 9.19 L/sec ** Q = 2.778CIA **

[Qcontrolled]  = [Qallowable] - [QUn-controlled]

[Qcontrolled]  = 157.80 L/sec
[Qin] = CIA/360

Time [Tc] Intensity [i] Inflow [Qin] Inflow Volumes [Vin] Outflow [Qcontrolled] Outflow Volume [Vout] Storage

(min) (mm/hr) (m3/sec) (m3) (m3/sec) (m3) (m3)
5.0 279.34 0.71 213.62 0.15780 47.34 166.28

10.0 200.80 0.51 307.11 0.15780 94.68 212.43
11.0 190.41 0.49 320.33 0.15780 104.15 216.19
12.0 181.11 0.46 332.39 0.15780 113.62 218.77
13.0 172.74 0.44 343.44 0.15780 123.08 220.36
14.0 165.16 0.42 353.64 0.15780 132.55 221.09
15.0 158.27 0.40 363.09 0.15780 142.02 221.07
16.0 151.97 0.39 371.87 0.15780 151.49 220.39
17.0 146.18 0.37 380.08 0.15780 160.95 219.13
18.0 140.86 0.36 387.78 0.15780 170.42 217.36
19.0 135.93 0.35 395.01 0.15780 179.89 215.12
20.0 131.37 0.33 401.83 0.15780 189.36 212.48
21.0 127.12 0.32 408.28 0.15780 198.83 209.46
22.0 123.16 0.31 414.40 0.15780 208.29 206.10
23.0 119.45 0.30 420.20 0.15780 217.76 202.44

REQUIRED STORAGE = 222 m3

Proposed Total Storage = 289 m3

ORIFICE PLATE SIZING

[Q] Allowable Discharge                                                                  = 157.80 L/s

[C] Orifice Entrance Co-efficient                                                  = 0.82 Constant (0.63 for plate, 0.82 for tube)

[g] Acceleration due to Gravity                                           = 9.81 m/s2

[h] (1:100 Year Storage Elevation - Center of Outlet)            = 1.24 m (1:100 year water level based on 222m3 of required storage / 290m3 provided storage = 108.66m)

[A] Area of Orifice                                                             = 0.03894 m²
[r] Radius of Orifice                                                           = 0.111 m

ORIFICE DIAMETER = 223 mm

**Since orifice tubes come in nominal sizes, use 200mm orifice tube and recalcuate required storage and outflow based on this revised size**

ORIFICE TUBE SIZING

[C] Orifice Entrance Co-efficient                                                  = 0.82 Constant (0.63 for plate, 0.82 for tube)

[g] Acceleration due to Gravity                                           = 9.81 m/s2

[h] (1:100 Year Storage Elevation - Center of Outlet)            = 1.22 m (1:100 year water level based on 222m3 of required storage / 290m3 provided storage = 108.66m)

[r] Radius of Orifice                                                           = 0.100 m

[A] Area of Orifice                                                             = 0.03142 m²

[Q] Revised Allowable Discharge                                                                  = 126.04 L/s

Time [Tc] Intensity [i] Inflow [Qin] Inflow Volumes [Vin] Outflow [Qcontrolled] Outflow Volume [Vout] Storage

(min) (mm/hr) (m3/sec) (m3) (m3/sec) (m3) (m3)
5.0 279.34 0.71 213.62 0.12604 37.81 175.81

10.0 200.80 0.51 307.11 0.12604 75.62 231.49
11.0 190.41 0.49 320.33 0.12604 83.18 237.15
12.0 181.11 0.46 332.39 0.12604 90.75 241.64
13.0 172.74 0.44 343.44 0.12604 98.31 245.14
14.0 165.16 0.42 353.64 0.12604 105.87 247.77
15.0 158.27 0.40 363.09 0.12604 113.43 249.65
16.0 151.97 0.39 371.87 0.12604 120.99 250.88
17.0 146.18 0.37 380.08 0.12604 128.56 251.53
18.0 140.86 0.36 387.78 0.12604 136.12 251.66
19.0 135.93 0.35 395.01 0.12604 143.68 251.33
20.0 131.37 0.33 401.83 0.12604 151.24 250.59
21.0 127.12 0.32 408.28 0.12604 158.80 249.48
22.0 123.16 0.31 414.40 0.12604 166.37 248.03
23.0 119.45 0.30 420.20 0.12604 173.93 246.27

REVISED REQUIRED STORAGE = 252 m3

Proposed Total Storage = 289 m3

5 Year Pre-Development Condition

100 Year Post-Development Condition

Sixth Line Road, Oakville, Ontario - Residential Development

**A = 2150, b = 5.7, and c = 0.861 for Town of Oakville**

Modified Rational Method Analysis



Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 1.2947 0.25 0.861 0.220
Hard Landscape 0.1128 0.90 0.075 0.070

Roof 0.0962 0.90 0.064 0.060
Permeable Pavers 0.0000 0.80 0.000 0.000

1.5037 0.35

Pre-Development Site Area 'C' (Areas From Figure 2)



Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0326 0.25 1.0000 0.25
Hard Landscape 0.0000 0.90 0.0000 0.00

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0326 0.25

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0080 0.25 0.4378 0.11
Hard Landscape 0.0102 0.90 0.5622 0.51

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0182 0.62

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0029 0.25 0.3702 0.09
Hard Landscape 0.0050 0.90 0.6298 0.57

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0079 0.66

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.1003 0.25 0.9914 0.25
Hard Landscape 0.0009 0.90 0.0086 0.01

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.1012 0.26

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0132 0.25 0.9612 0.24
Hard Landscape 0.0005 0.90 0.0388 0.03

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0137 0.27

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0129 0.25 0.1213 0.03
Hard Landscape 0.0499 0.90 0.4692 0.42

Roof 0.0436 0.90 0.4095 0.37
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.1064 0.82

Area A6 (From STM-1)

Area A1 (From STM-1) - Uncontrolled

Area A2 (From STM-1)

Area A3 (From STM-1)

Area A4 (From STM-1)

Area A5 (From STM-1)



Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0194 0.25 0.1575 0.04
Hard Landscape 0.0540 0.90 0.4378 0.39

Roof 0.0500 0.90 0.4047 0.36
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.1235 0.79

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0000 0.25 0.0000 0.00
Hard Landscape 0.0013 0.90 0.1328 0.12

Roof 0.0087 0.90 0.8672 0.78
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0100 0.90

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0000 0.25 0.0000 0.00
Hard Landscape 0.0013 0.90 0.1509 0.14

Roof 0.0075 0.90 0.8491 0.76
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0088 0.90

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0000 0.25 0.0000 0.00
Hard Landscape 0.0038 0.90 0.1577 0.14

Roof 0.0205 0.90 0.8423 0.76
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0243 0.90

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0000 0.25 0.0000 0.00
Hard Landscape 0.0038 0.90 0.1575 0.14

Roof 0.0205 0.90 0.8425 0.76
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0243 0.90

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0271 0.25 0.6760 0.17
Hard Landscape 0.0130 0.90 0.3240 0.29

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0401 0.46

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0000 0.25 0.0000 0.00
Hard Landscape 0.0039 0.90 0.1583 0.14

Roof 0.0205 0.90 0.8417 0.76
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0244 0.90

Area A7 (From STM-1)

Area A8 (From STM-1)

Area A9 (From STM-1)

Area A10 (From STM-1)

Area A11 (From STM-1)

Area A12 (From STM-1)

Area A13 (From STM-1)



Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0000 0.25 0.0000 0.00
Hard Landscape 0.0040 0.90 0.1625 0.15

Roof 0.0205 0.90 0.8375 0.75
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0245 0.90

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0000 0.25 0.0000 0.00
Hard Landscape 0.0037 0.90 0.1516 0.14

Roof 0.0205 0.90 0.8484 0.76
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0241 0.90

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0000 0.25 0.0000 0.00
Hard Landscape 0.0049 0.90 0.1951 0.18

Roof 0.0203 0.90 0.8049 0.72
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0252 0.90

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0000 0.25 0.0000 0.00
Hard Landscape 0.0037 0.90 0.2102 0.19

Roof 0.0139 0.90 0.7898 0.71
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0176 0.90

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0000 0.25 0.0000 0.00
Hard Landscape 0.0017 0.90 0.1931 0.17

Roof 0.0071 0.90 0.8069 0.73
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0088 0.90

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0140 0.25 0.6612 0.17
Hard Landscape 0.0072 0.90 0.3388 0.30

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0211 0.47

Area A14 (From STM-1)

Area A15 (From STM-1)

Area A16 (From STM-1)

Area A17 (From STM-1)

Area A18 (From STM-1)

Area A19 (From STM-1)



Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0003 0.25 0.0353 0.01
Hard Landscape 0.0085 0.90 0.9647 0.87

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0089 0.88

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0043 0.25 0.1630 0.04
Hard Landscape 0.0221 0.90 0.8370 0.75

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0264 0.79

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0084 0.25 0.1651 0.04
Hard Landscape 0.0274 0.90 0.5392 0.49

Roof 0.0150 0.90 0.2957 0.27
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0509 0.80

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0481 0.25 0.8734 0.22
Hard Landscape 0.0070 0.90 0.1266 0.11

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0551 0.33

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0512 0.25 1.0000 0.25
Hard Landscape 0.0000 0.90 0.0000 0.00

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0512 0.25

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0142 0.25 0.1673 0.04
Hard Landscape 0.0282 0.90 0.3329 0.30

Roof 0.0424 0.90 0.4998 0.45
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0848 0.79

Area A20 (From STM-1)

Area A21 (From STM-1)

Area A22 (From STM-1)

Area A23 (From STM-1)

Area A24 (From STM-1)

Area A25 (From STM-1)



Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0559 0.25 1.0000 0.25
Hard Landscape 0.0000 0.90 0.0000 0.00

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0559 0.25

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0093 0.25 0.1359 0.03
Hard Landscape 0.0306 0.90 0.4482 0.40

Roof 0.0284 0.90 0.4159 0.37
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0684 0.80

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0583 0.25 1.0000 0.25
Hard Landscape 0.0000 0.90 0.0000 0.00

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0583 0.25

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0250 0.25 0.2462 0.06
Hard Landscape 0.0473 0.90 0.4661 0.42

Roof 0.0292 0.90 0.2877 0.26
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.1016 0.74

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0406 0.25 0.9647 0.24
Hard Landscape 0.0015 0.90 0.0353 0.03

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0421 0.27

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0034 0.25 0.0818 0.02
Hard Landscape 0.0172 0.90 0.4136 0.37

Roof 0.0210 0.90 0.5046 0.45
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0416 0.84

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0243 0.25 0.3775 0.09
Hard Landscape 0.0226 0.90 0.3516 0.32

Roof 0.0174 0.90 0.2709 0.24
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0644 0.65

Area A26 (From STM-1)

Area A27 (From STM-1)

Area A28 (From STM-1)

Area A29 (From STM-1)

Area A30 (From STM-1)

Area A31 (From STM-1)

Area A32 (From STM-1)



Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0432 0.25 0.9481 0.24
Hard Landscape 0.0024 0.90 0.0519 0.05

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0456 0.29

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0074 0.25 0.5115 0.13
Hard Landscape 0.0071 0.90 0.4885 0.44

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0145 0.57

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0025 0.25 0.0523 0.01
Hard Landscape 0.0172 0.90 0.3603 0.32

Roof 0.0281 0.90 0.5874 0.53
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0478 0.86

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0015 0.25 0.1172 0.03
Hard Landscape 0.0113 0.90 0.8828 0.79

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0128 0.82

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.0110 0.25 0.6482 0.16
Hard Landscape 0.0060 0.90 0.3518 0.32

Roof 0.0000 0.90 0.0000 0.00
Permeable Pavers 0.0000 0.80 0.0000 0.00

0.0170 0.48

Area A35 (From STM-1)

Area A36 (From STM-1)

Area A37 (From STM-1)

Area A33 (From STM-1)

Area A34 (From STM-1) - Uncontrolled



Type Area (ha) C Weighted Area (ha) Weighted C
A1 0.0326 0.25 0.6928 0.17

A34 0.0145 0.57 0.3072 0.18
0.0471 0.35

Type Area (ha) C Weighted Area (ha) Weighted C
Soft Landscape 0.5993 0.25 0.4114 0.10
Hard Landscape 0.4223 0.90 0.2899 0.26

Roof 0.4350 0.90 0.2987 0.27
Permeable Pavers 0.0000 0.80 0.0000 0.00

1.4566 0.63

Total Uncontrolled Site Runoff Coefficient (See STM-1)

Total Controlled Site Runoff Coefficient (See STM-1)



1020, 1024, 1028, 1032, 1042 Sixth Line Road
Residential Development
Designed:  S.S. Job No:   16-29
Checked: M.M. Date:   4/11/2023 Sheet: 1 of 2

Units

Input Ai = 8649 m2

Input KV = 7 mm/hr

Input KH = 0.5

Output KV = 14 mm/hr

Input yMAX = 0.66 m

Input n = 0.96

Output di = 633.6 mm

Input DWT = 1 m

Output DWT = 1000 mm

Input w = 3.48 m

Input L = 16 m

Output Ar = 55.68

Output Vr = 35.28 m3

Output R = 155.33

Time

(hours)
0 634 35 634 634
2 611 35 627 605
4 588 35 621 576
6 566 34 615 548
8 544 34 609 520

10 522 34 603 492
12 501 33 597 465
14 480 33 591 438
16 459 33 586 411
18 439 32 580 385
20 419 32 574 359
22 399 32 569 334
24 379 31 563 309
26 360 31 557 284
28 341 31 552 259
30 322 30 547 235
32 304 30 541 211
34 285 30 536 188
36 267 30 531 165
38 250 29 526 142
40 232 29 520 119
42 215 29 515 97
44 198 28 510 75
46 181 28 505 53
48 165 28 500 31
50 148 28 495 10
52 132 27 491 -11
54 116 27 486 -31
56 101 27 481 -52
58 85 27 476 -72
60 70 26 472 -92
62 55 26 467 -111
64 40 26 462 -131
66 26 25 458 -150
68 11 25 453 -169
70 -3 25 449 -187
72 -17 25 445 -206
74 -30 25 440 -224
76 -44 24 436 -242
78 -57 24 432 -259
80 -71 24 427 -277

(mm)

Falling Head (Base)

Darcy Method Infiltration Drawdown Calculations

Falling Head (Combined)

(mm)(mm)

Falling Head (Sides)Falling Head (Sides)

(m3)

Area of Reservoir

Water Storage Volume of Reservoir

I/P Ratio (Impervious Area [Ai] / Area of Reservoir [Ar])

Horizontal Hydraulic Conductivity of Native Soil

Ratio of Vertical to Horizontal Hydraulic Conductivity of Native Soil

Vertical Hydraulic Conductivity of Native Soil

Catchment Impervious Area (Impervious Landscaping + Roof Area from entire site)

Infiltration water storage depth

Porosity of storage reservoir fill material

Storage reservoir depth

Length of Reservoir

Width of Reservoir

Depth to Water Table (>= 1000mm minimum depth permissible)

Depth to Water Table (>= 1m minimum depth permissible)



1020, 1024, 1028, 1032, 1042 Sixth Line Road
Residential Development
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