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1. INTRODUCTION 

This report presents the site servicing and stormwater management analysis for the Fengate 

industrial development located at 772 Winston Churchill Boulevard, south of Beryl Road in 

the Town of Oakville, as shown on Figure 1.  The total site area is 15.59 ha, in which 11.92 

ha will be developed with two Industrial warehouse buildings and associated paved and 

landscaped areas. The subject property is located in the Clearview Creek subwatershed, in 

which a portion of the existing watercourse is located within a 40.0m easement block along 

the west and south property limits.  

 

A Subwatershed Study was completed by McCormick Rankin Corporation (MRC) for the 

Clearview Creek in May 2007 which established pre-development flow rates.  In the 2007 

Clearview Creek Subwatershed Study the site area was identified as being part of 

Subcatchment 5, which had a total area of 24.2 ha.  The drainage limits of Subcatchment 5, 

as delineated in the 2007 Clearview Creek Subwatershed Study, is referenced in Figure 2, 

with further details of Subcatchment 5 and the related pre-development flow rates provided 

in Appendix A. 

 

Stormwater management will be provided by a combination of surface stormwater storage 

and a below ground stormwater storage facility providing quantity control, located within the 

loading dock areas between Building A and Building B, as shown on Plan G-1.  A dry pond area 

will also provide stormwater storage, located at the southeast corner of the site. The site area 

will be controlled to the allowable flows prorata from the sub-watershed study for the total 

development area of 11.92 ha and will drain to the southeast and discharge to the realigned 

channel on the west side of Winston Churchill Boulevard.  Quality control will be provided by 

a series of JellyFish OGS units.  Due to various grading constraints, including the floodline 

elevation in the watercourse and architectural requirements for the building height, the 

stormwater outlet will be pumped.   

 

The sanitary and water services will connect to municipal mains which are simultaneously 

being submitted as external works.  The sanitary connection will be made through the rear of 

the site, ultimately discharging to the sanitary sewer on Acacia Court.  The watermain 

connection will be made to the proposed watermain on Winston Churchill Blvd.  
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4. PRE-DEVELOPMENT STORMWATER FLOWS 

 

The site is located in the Clearview Creek watershed, in which pre-development stormwater 

flow rates for the sub-catchment areas were determined in the 2007 Clearview Creek 

Subwatershed Study, refer to Appendix A for excerpts.   

 

The development area is located in Catchment 5, as indicated on Figure 2. The pre-

development rates for the site area of 11.92ha have been pro-rated based on the total 

subcatchment area (24.2 ha) discharging to the Clearview Creek realignment. The allowable 

discharge rates for the development are summarized in Table 1, based on the Chicago Storm 

(Bloor St. Data). 

 

 

Table 1 – Calculated Pre-Development Flow Rates Based On Total Area 

Storm Event 

Pre-Development Pro-Rated Target Rate [m3/s] 

Area (24.2 ha)(1) 
Site Development Area 

(11.92 ha)(2) 

25mm Storm 3 - 0.014 

2 Year 0.155 0.076 

5 Year 0.300 0.148 

10 Year 0.413 0.203 

25 Year 0.540 0.266 

50 Year 0.706 0.348 

100 Year 0.869 0.428 

 

1. Pre-development flow rates from Clearview Creek sub-watershed Catchment 5, SWMHYMO         

model updated by a.m. Candaras & associates, refer to Appendix A.   

2. Target flow rates for 772 Winston Churchill Site, prorated based on development area of 11.92 

ha.  

3. The target discharge rate for the 25mm storm event is based on the average discharge of the 

25mm rainfall volume, for the tributary area, over a 48 hour period.  
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5. STORMWATER MANAGEMENT 

 

Stormwater management for the development will be provided by a combination of below 

ground storage chambers and surface stormwater ponding, to address quantity control 

requirements.  Extended detention will be provided by detaining the 25mm stormwater 

volume and releasing this volume over a 48 hour period.  Quality control will be provided 

through the specification of JellyFish units.  The stormwater outlet is subject to the floodwater 

elevations in the adjacent Clearview Creek, and other constraints, which require a pumped 

stormwater outlet for all storm events.  Refer to Plans G-1 to G-4 for the design layout and 

details of the storage chambers and surface ponding, quality control structures and pumped 

outlet.  The stormwater design is further detailed in the following sections.  

 

5.1  QUANTITY CONTROLS 

 

In order to achieve the required target flow rates, stormwater storage will be provided below 

ground in StormTech Chambers MC-4500 (1,837m3), through surface ponding in the loading 

dock area (820m3) and through surface storage in a dry pond area (3,405m3). The proposed 

stage storage relationship for this facility is shown in Table 2.  An extended detention volume 

of 2,496.0m3 will be provided between the 90.00m and 91.80m elevations, satisfying the 

required volume of 2,479.7m3. The calculations for the required extended detention volume 

and release rate are provided below in Section 5.2.  Refer to Appendix B for StormTech 

chamber volume details and Plan G-1 and G-2 for the surface ponding details.  

 

Outlet controls will be provided in MH#4 OCS and will consist of a 63mm orifice at an elevation 

of 89.15, in order to provide extended/erosion control discharge to satisfy the 25mm storm 

event.  There will also be a 260mm orifice at the elevation 91.80, controlling the remaining 

storm events to their respective storm target flow rate, up to a maximum discharge of 221l/s.  

Refer to Table 3 for the Stormwater Management System performance.  As demonstrated in 

Table 3, all storm events satisfy the target flow rates, controlling all storms up to the 100year 

to the established target flow rate for each respective storm, to a maximum discharge rate of 

208 l/s. The surface ponding levels do not exceed 93.58, occurring during the 100year 24h 

SCS storm event, resulting in a maximum ponding depth of 0.08m in the loading dock area.   

 

Based on the SWMHYMO output results, the erosion control volume of 2,028m3 will be 

released over a period of 44.2 hours, at a peak release rate not exceeding 0.014m3/s. The 

time period exceeds 48 hours due to the orifice size required to satisfy the 25mm storm target 

flow rate.    
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Table 2 – Below Ground and Surface Stormwater Stage Storage Discharge Relationship 

 VOLUME (m3) DISCHARGE (m3/s) AND HEAD (m) SWMHYMO INPUT 

Elevation 
Dry Pond  
Area m2 

Dry Pond 
Volume 

MC-4500  
Chambers 

Surface  
Ponding  

Total  Orifice 1 (1) Orifice 2 (2) 
Emergency 
Overflow( 3) 

Total Flows 
Discharge 

(m3/s) 
Storage 
(ha*m) 

90.00 110.00 0.00 0.0 0.0 0.0 0.0000   0.0000 0.0000 0.0000 

90.10 149.00 12.95 56.8 0.0 69.8 0.0083   0.0083 0.0083 0.0070 

90.20 188.00 29.80 113.7 0.0 143.5 0.0088   0.0088 0.0088 0.0143 

90.30 227.00 50.55 219.3 0.0 269.9 0.0092   0.0092 0.0092 0.0270 

90.40 266.00 75.20 340.3 0.0 415.5 0.0096   0.0096 0.0096 0.0416 

90.50 305.00 103.75 460.2 0.0 564.0 0.0100   0.0100 0.0100 0.0564 

90.60 344.00 136.20 578.6 0.0 714.8 0.0104   0.0104 0.0104 0.0715 

90.70 383.00 172.55 695.3 0.0 867.9 0.0107   0.0107 0.0107 0.0868 

90.80 422.00 212.80 809.9 0.0 1,022.7 0.0111   0.0111 0.0111 0.1023 

90.90 461.00 256.95 922.1 0.0 1,179.1 0.0114   0.0114 0.0114 0.1179 

91.00 500.00 305.00 1,004.5 0.0 1,309.5 0.0117   0.0117 0.0117 0.1309 

91.10 530.00 356.50 1,111.5 0.0 1,468.0 0.0120 0.0000  0.0120 0.0120 0.1468 

91.20 560.00 411.00 1,214.8 0.0 1,625.8 0.0124 0.0000  0.0124 0.0124 0.1626 

91.30 590.00 468.50 1,313.8 0.0 1,782.3 0.0127 0.0000  0.0127 0.0127 0.1782 

91.40 620.00 529.00 1,407.7 0.0 1,936.7 0.0130 0.0000  0.0130 0.0130 0.1937 

91.50 650.00 592.50 1,495.2 0.0 2,087.7 0.0132 0.0000  0.0132 0.0132 0.2088 

91.60 680.00 659.00 1,573.6 0.0 2,232.6 0.0135 0.0000  0.0135 0.0135 0.2233 

91.70 710.00 728.50 1,637.4 0.0 2,365.9 0.0138 0.0000  0.0138 0.0138 0.2366 

91.80 4 740.00 801.00 1,695.3 0.0 2,496.3 0.0141 0.0000  0.0141 0.0141 0.2496 

91.90 770.00 876.50 1,752.1 0.0 2,628.6 0.0143 0.0000  0.0143 0.0143 0.2629 

92.00 800.00 955.00 1,808.9 0.0 2,763.9 0.0146 0.0392  0.0538 0.0538 0.2764 

92.06 824.00 1,003.72 1,837.3 0.0 2,841.1 0.0148 0.0534  0.0682 0.0682 0.2841 

92.20 880.00 1,123.00 1,837.3 0.0 2,960.3 0.0151 0.0770  0.0921 0.0921 0.2960 

92.40 960.00 1,307.00 1,837.3 0.0 3,144.3 0.0156 0.1016  0.1172 0.1172 0.3144 

92.50 1,000.00 1,405.00 1,837.3 0.0 3,242.3 0.0158 0.1119  0.1277 0.1277 0.3242 

92.80 1,120.00 1,723.00 1,837.3 0.0 3,560.3 0.0165 0.1382  0.1547 0.1547 0.3560 

93.00 1200.00 1,955.00 1,837.3 0.0 3,792.3 0.0170 0.1533  0.1703 0.1703 0.3792 

93.50 1,450.00 2,617.50 1,837.3 0.0 4,454.8 0.0181 0.1856  0.2037 0.2037 0.4455 

93.75 1,575.00 2,995.63 1,837.3 820.0 5,653.0 0.0186 0.1999 0.00 0.2185 0.2185 0.5653 

94.00 1700.00 3,405.00 1,837.3 5,074.3 10,316.7 0.0191 0.2132 3.20 0.2323 0.2323 1.0317 

1. Based on an 63mm orifice set at = 89.15, Q=CA�2�ℎ 

2. Based on a 260mm orifice set at = 91.80, Q=CA�2�ℎ 

3. Emergency overflow based on 21.0m wide weir spillway from dry pond to watercourse, at elevation 93.80, Q=CLH3/2.   
4. Extended detention volume 2,512m3 provided between elevations 90.00 and 91.80.  
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Table 3 –Below and Above Ground Stormwater Storage Performance 
 

Storm 

Pre-Development 

Flow Rates  

(m3/s) 

Inflow  

(m3/s) 

Outflow  

(m3/s) 

Storage 

Volume  

(m3) 

HWL 

25mm Storm 0.014 0.923 0.013 2,028 91.46 

Chicago Storm 4 hour 

2 Year 0.076 1.297 0.043 2,728 91.97 

5 Year 0.148 1.800 0.105 3,087 92.34 

10 Year 0.203 2.162 0.138 3,376 92.63 

25 Year 0.266 2.544 0.162 3,680 92.90 

50 Year 0.348 2.929 0.180 3,977 93.14 

100 Year  0.428 3.277 0.196 4,307 93.39 

SCS Distribution 24 hour 

2 Year 
0.135 0.971 0.088 2,973 92.21 

5 Year 
0.209 1.220 0.129 3,262 92.52 

10 Year 
0.269 1.384 0.152 3,557 92.80 

25 Year 
0.358 1.609 0.182 4,018 93.17 

50 Year 
0.415 1.748 0.197 4,327 93.40 

100 Year  
0.500 1.944 0.208 4,827 93.58 

Regional 1 - 1.744 1.602 7,817 93.87 

 
1. Regional storm does not incorporate rooftop storage and control flow. The routing of the Regional storm 

is based on the outlet pumps being inoperable and the overland spillway occurring at 93.80.   
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6.  EXTENDED DETENTION  

 

The proposed below ground stormwater storage system has been designed to provided 

extended detention for the 25mm storm event, in accordance with MOE stormwater 

management facility requirements.  The target discharge rate has been calculated based on 

the 25mm runoff volume for the tributary area over a 48-hour period.  The 25mm storage 

volume and target flow calculations are provided below.   

 

25mm Storm Target Flow Rate Calculation 

Unit Area  = 1.0 ha 

Runoff Coeff  = 0.83 

Rainfall Depth = 25mm 

Drain Time  = 48 hours 

Volume  = 1.0ha x 0.025m x 0.83 x 10,000 m2/ha 

   = 210 m3/ha 

Average Discharge  = 210 m3/ha / 48 hrs x 60 min/hr x 60 sec/min 

Avg Unit Discharge = 0.0012 m3/sec/ha 

 

Site Area  = 11.92 ha 

Q25mm Allow  = 11.92 ha x 0.0012 m3/sec/ha 

   = 0.014 m3/s    

 

 

 

25mm Storm Extended Detention Volume Calculation 

 

Site Area  = 11.915ha 

Runoff Coeff   = 0.83 

Rainfall Depth = 0.025m 

Ext. Detention Vol = 11.915 ha x 0.84 x 0.025m x 10,000m2/ha 

   = 2,4797 m3 
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7.  QUALITY CONTROLS 

 

Stormwater quality controls are required to provide Type 1 Enhanced Level (80% TSS 

Removal), as indicated in The Clearview Creek subwatershed study prepared by MRC.  Quality 

control for the site area will be provided by three Jellyfish JF12-20-5 units, in parallel, in order 

to provide 80% TSS removal in accordance with the ETV certification.  The design brief for the 

proposed structures has been included in Appendix C, including the ETV certification.  The 

Jellyfish units will provide 80% TSS removal, sized based on the total development area of 

11.92ha at an imperviousness of 85%.  Refer to plan G-3 for the JellyFish configuration 

located immediately upstream of the storm outlet.   

  

 

8.  STORMWATER MANAGEMENT METHODOLOGY  

 

The Clearview Creek sub--watershed study, prepared by MRC, proposed a SWM facility be 

provided for Catchment 5.  In order to provide the most efficient use of the site area, a below 

ground stormwater storage chamber system and quality control unit have been proposed. The 

alternative SWM strategy was presented to the CVC prior to the SPA submission. The CVC has 

reviewed to alternative proposal and provide approval to replace a conventional open pond 

design with a below ground storage system and quality control structures in the form of 

parallel JellyFish units.  Refer to the email correspondence from the CVC planner dated April 

22, 2020, provided in Appendix A. 

 

The below ground storage systems, with the design calculations provided in Section 5.1, are 

intended to function in the same manner as an open pond. Extended detention will be 

provided by releasing the 25mm storm event over an extend period of time, with a target of 

48hours.  Quality control will be provided in three parallel Jellyfish units to achieved he 

required 80% TSS removal.  

 

The below ground storage chambers will not provide an additional risk to the private or public, 

as the storm water will be stored below ground and will only be accessible through manholes 

and access chambers, located on private property. An emergency overflow route is provided 

to the adjacent channel. Should the outlet become completely inoperable, the stormwater will 

backup within the site up to the overflow elevation of 94.00, which is far below the proposed 

building finished first floor elevations of 95.20.  The proposed buildings will have no 

basements and will have no openings below the FFE.  
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9.  GEOTECHNICAL ANALYSIS 

 

Geotechnical investigation for the subject property have been completed and re-visited based 

on the evolution of the development plans.  Ground water level reading have been 

summarized for groundwater measurements take in 2016 and 2020 by EXP Services Inc, 

dated October 23, 2020, refer to Appendix F.    In order to evaluate the existing ground water 

conditions in the vicinity of the proposed dry pond, BH/MH 110, which is located at the 

downstream portion of the channel, was reviewed.  The ground water levels were recorded at 

0.90m to 2.17m below the ground surface elevation of 93.65, resulting in groundwater levels 

of 91.48 and 92.75.  The proposed pond bottom of 90.00 would therefore be below the 

ground water levels.  An impermeable based consisting of compacted native clay material is 

suggested, however additional geotechnical recommendations are being pursued to 

determine the appropriate course of action in order to prevent the ground water from 

impacting the dry pond function.    
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10. ROOF TOP CONTROLS   

 

The proposed industrial buildings will be equipped with control flow roof drains.  The design 

details of the roof slope, roof drain locations, depth of ponding and roof drain model is 

currently being coordinated with the architectural, mechanical and structural consultants, 

which are currently in the process of preparing detailed Building Permit submission materials.  

Excerpts of the architectural drawings, prepared by Baldassarra Architects, and the 

preliminary mechanical drawings, prepared by GMC Engineering, are provided in Appendix B.  

The structural design, being completed by J.R Jones Engineering, has accounted for 150mm 

of stormwater ponding on the roof.  The detailed architectural, mechanical, and structural 

design will be submitted as part of the Building Permit application process.   

 
The roof drains will consist of Watts RD-103 Vandal Proof control flow drains, each with one 

weir, with a total flow capacity of 5 GPM per inch of water rise.  Based on the mechanical 

plans, a portion of the roof drains will be placed at the low points (6” depth) and some will be 

located within the slope (4” depth). Canopy drains will also be provided, with a depth of 1”.  

The total flow summary from all roof drains, based on the preliminary mechanical design, are 

summarized in Table 4 and Table 5 below.   

 
Table 4 - Building A Rooftop Controls 

Roof Drain  

Type 
No. of Notches Flow per Notch  (1) 

Total Flow  

(GPM) 

Total Flow  

(l/s) 

Low Pt - 6” 38 30 GPM 1,140 71.9  

Slope - 4” 36 20 GPM 720 45.4 

Canopy - 1” 2 5 GPM 10 0.6 

Total Building A Roof Drain Flow 1,870 GPM 118.0 l/s 
(1)  Based on 5 GPM per one inch of water. 

 
The available roof top storage volume for Building A is 2,575.5m3, based on a maximum 

ponding depth of 150mm, as indicated in the Rooftop Available Storage calculations located 

in Appendix B.    
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Table 5 - Building B Rooftop Controls 
Roof Drain  

Depth 
No. of Notches Flow per Notch  (1) 

Total Flows  

(GPM) 

Total Flows  

(l/s) 

Low Pt - 6” 36 30 GPM 1,080 68.1  

Slope - 4” 36 20 GPM 720 45.4 

Canopy - 1” 2 5 GPM 10 0.6 

Total Building B Roof Drain Flow 1,810 GPM 114.2 l/s 
(1) Based on 5 GPM per one inch of water. 

 

The available roof top storage volume for Building B is 2,433.5m3, based on a maximum 

ponding depth of 150mm, as indicated in the Rooftop Available Storage calculations located 

in Appendix B.       

  

The resulting roof top storage and discharge was calculated using the SWMHYMO model, 

based on the combined flow rates and available storage volume for both Building A and B.  

The combined storage-discharge relationship utilized in the SWMHYMO model is summarized 

in Appendix B.  The resulting modelled 100-year volume for roof top storage is 3,294m3 and 

3,176m3, for the 4 hour Chicago storm and 24 hour SCS storms respectively.  Therefore, 

based on both analyses, the required stormwater ponding volume can be accommodated on 

the roof, at a depth of approximately 115mm.   
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11. STORM OUTLET AND PUMPING 

 

The site area includes a portion of the Clearview Creek Watercourse, which was previously re-

aligned along the west and south perimeter of the property.  The realignment design was 

completed to contain the Regional and 100year flows within the 40m wide channel corridor, 

as shown on Drawing 10, based on the realignment design prepared by MRC and MMM Group.  

Refer to Appendix A for a reduced scale plan of Drawing 10.   

 

The Clearview Creek Watershed floodline elevations have been further analysed and updated 

by the Credit Valley Conservation Authority.  The updated Regional and 100-year floodline 

elevations of the realigned watercourse are provided based on the CVC Flood Hazard Map for 

the Clearview Creek Watershed, Sheets 2 and 3, refer to plans in Appendix A.  The updated 

Regional and 100year floodline elevations of the watercourse have been shown on the 

grading plans G-1 and G-2, with the 100year water levels indicated on cross sections along 

the perimeter of the adjacent development area.   

 

The stormwater outlet for the site will be at the southeast limit of the watercourse, near 

Winston Churchill Blvd.  Due to various constraints on the site, further detailed below, it is 

proposed that the stormwater outlet be pumped.   

 

The proposed outlet to the watercourse is located in the vicinity of Cross Section 11838, which 

has a Region highwater elevation of 93.68 and a 100yr water level of 92.86.  The finished 

floor elevation of the proposed buildings is subject to Planning requirements from the Town 

of Oakville, that the maximum building height of 11.0m be established based on the elevation 

at the mid-point of the property frontage.  The proposed elevation at the midpoint frontage is 

95.20, based on the centreline of Winston Churchill Blvd of 94.45 as indicated on Cross 

Section 1, plan G-1.  Therefore, this establishes the building FFE of 95.20, with resulting 

loading dock elevations of 94.00.  In order to accommodate gravity storm sewers within the 

site area, the resulting storm sewer outlet elevation would be below the regional and 100year 

water elevations.  Based on the grade differential between the proposed storm site sewer 

system and available outfall elevations, it is proposed that the stormwater outlet be pumped 

under normal operating conditions.  

 

The proposed storm outlet and pump configuration has been detailed on plan G-3, including 

the orifice controls (under gravity conditions), the quality controls provided by the off-line 

parallel JellyFish units, and the stormwater pump chamber discharging to the watercourse.  

The proposed pump configuration will provide variable discharge rates, in order to achieve a 

traditional SWM Facility storage-discharge condition.  The 25mm storm discharge of 14 l/s 

will function until the extended detention water level of 91.80 is reached.  The total combined 

pump flow rate is designed to provide a maximum discharge rate of 221 l/s, which will occur 
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for the greater storm events up to the 100year storm.   The maximum flow rate of 221 l/s is 

slightly greater than the target flow rate for the 10-year storm, based on the 4 hour Chicago 

storm distribution and the 5year storm based on the 24 hour SCS Distribution. 

 

There will be a total of five (5) pumps provided in the storm pump chamber.  Four pumps will 

operate under normal conditions, working alone or in tandem subject to floats being activated 

based on the water level in the upstream portion of Outlet Control Structure MH 4.  The fifth 

pump will act as a back pump, should any of the four normal operation pumps become 

inoperable. A gas generator will also be provided, in the event of a power failure the generator 

will engage and allow the storm pumps to continue operate. The pumps and generator designs 

are being completed by John Brooks with preliminary design details provided in Appendix E.   

 

11.1  Emergency Overland Spillway 

 

An emergency overland spillway will be provided at southeast corner of the site, within the 

proposed dry pond area and will be directed to the Clearview Creek channel. In the event that 

the storm outlet becomes inoperable, stormwater will pond up to the elevation 94.00 and will 

spill to the south through the 21m spillway into the adjacent channel.  The spillway has been 

designed to convey the uncontrolled 100 year storm and regional flows.  Calculations for the 

flows and the spillway capacity are provided below.  A secondary 5.0m wide emergency 

overflow has also been provided in the loading dock area, to provide an additional relief point.  

Refer to Plan G-1 for the overflow spillway details.   

 

 Q100yr Uncont. = 3.20 m3/s 

 QRegional = 1.75 m3/s 

 

Dry Pond - Emergency Overflow Weir Calculation: 

Width  = 21.0m 

Max. Depth = 93.95 – 93.75 = 0.20m 

QCAP  = CLH3/2 

  = 1.705 x (21.0m) x (0.20m)3/2 

  = 3.20 m3/s 

 

Loading Area - Emergency Overflow Weir Calculation: 

Width  = 5.0m 

Max. Depth = 94.15 – 94.00 = 0.15m 

QCAP  = CLH3/2 

  = 1.705 x (5.0m) x (0.15m)3/2 

  = 0.50 m3/s 
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12. SANITARY DESIGN 

12.1 SANITARY DESIGN FLOWS 

 
The combined sanitary flow from Building A and B will discharge to the southwest corner of 

the site and will drain to the sanitary lift station at MH 10A. The sanitary pumps have been 

designed by John Brooks, with design details provided in Appendix G.  A forcemain will be 

installed through the existing 400mm dia. sleeve previously constructed below the existing 

watercourse, from MH10A to convey the sanitary flows to MH 1A.  The forcemain will discharge 

into to a proposed 250mm sanitary sewer which will be located in an easement to the west 

of the site and extended through the open space block, ultimately connecting to the existing 

750mm trunk sewer at Acacia Court and Deer Run Avenue. For the external sanitary works 

downstream of this site a separate FSR for the Industrial Developments located at 772, 560, 

568 and 824 Winston Churchill Boulevard dated August 31, 2020, has been completed and 

submitted to the Town of Oakville and Halton Region for approval. 

 
The population for Building A and Building B is based on the Region of Halton population 

density for commercial/industrial developments, refer to excerpt from the Linear Design 

Manual in Appendix G. The total sanitary sewage flows from the site area 17.3 l/s, refer 

calculations below:   

 
Site Development Area = 11.92 ha 

Population Density  = 125 persons/ha  

Total Population  = 1,490 people  

Sanitary Flow Rate  = 34.375 m3/ha/day       (based on Light Industrial)  

Peaking Factor M  = 0.8 ∙ 	1 � 14
4�
0.5�        where P = Populations in thousands  

    = 0.8 ∙ �1 � 14
4��1.490�0.5�   = 2.95 

Peak Sewage Flow  Q = A x q x m + IA 

       86400 

Q  = 11.92 x 34.375 m3/ha/day x 2.95 

    86400  

    = 14.0 l/s + IA 

 
  Infiltration = 11.92 ha x 0.00028 m3/sec/ha   

= 0.0033 m3/sec 

 

 Total Peak Flow = 14.0 l/s + 3.3 l/s   

= 17.3 l/s 
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13. WATERMAIN DESIGN 

 

The proposed development will connect to a proposed 300mm watermain along Winston 

Churchill Boulevard.  On site there will be a 100mm domestic and 200mm fireline that will 

service both buildings, as shown on Plan G-3 and G-4. The watermain connection for Building 

A and Building B will be on the south side of each building.  

 

14. DOMESTIC AND FIREFLOW DEMAND 

 

The domestic demands were based on the Water and Wastewater Linear Design Manual 

(October 2019) by Halton Region. The water demand for this site is outlined below: 

 

 Site Area  = 11.92 ha  

 Population Density = 125 persons/ha (Light Industrial Area) 

 Total Population = 1,490 people  

 Consumption  = 275 l/person/day 

 Max Day Factor = 2.25 

 Peak Hour Factor = 2.25 

 
Water Demands  

Average Daily Demand  

= 275 l/capita/day x 1,490 people 

= 409,750 l/day    

= 4.74 l/s 

 

Maximum Daily Demand  

= 275 l/capita/day x 1,490 people x 2.25 (Max day factor) 

= 921,937.5 l/day   

= 10.7 l/s 

 

Peak Hour Demand  

= 275 l/capita/day x 1,490 people x 2.25 (Peak Hour factor) 

= 921,937.5 l/day   

= 10.7 l/s 
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Fire Flow Calculation 

 

Building A 

1.  An estimate of the fire flow required for a given area is determined by the formula:  

 � � 220�√�   

Where,  F = the required fire flow in litres per minute l/m  

C = Construction type coefficient= 0.8 (Non-combustible construction)  

A = Total area (based on construction type and protected openings)  

 

Building Area   = 32,490 m2  

 

� � 220�0.80��32,490 �  

� � 23,793 "/� (397 l/s) 

 

Therefore use: � � 24,000 "/�  (400 l/s) 

2.   Occupancy Reduction  

Office Area =  0% Increase based on Commercial buildings    

 ∴ Total Reduction  = 0% 

 
F2 = 24,000 l/m - (24,000 l/m × 0%) 

F2 = 24,000 l/m (400 l/s) 

 
3.   Sprinkler Reduction 

30% Reduction for NFPA 13 System 

 
4.  Separation Charge 

East Side (30.1 - 45m) = 0% 

West Side (20.1 - 30m) = 0% 

North Side (> 45m)  = 0% 

South Side (> 45m)  = 0% 

Total Separation Charge  = 0% 

 
Ffinal = F2 – (F2 × 30%) + (F2 × 0%) + (F2 x 0%) 

Ffinal = 24,000 l/m – (7,200 l/min) + (0 l/min) + (0 l/min) 

Ffinal = 16,800 l/min (280 l/s) 

 
 Therefore use:  Ffinal  = 17,000 l/min  (283 l/s) 

     Ffinal = 4,491 US gpm 
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The water supply system will be designed to convey the greater of the fire flow plus maximum 

day demand or the peak hour demand.  The greater flow results from the fire flow plus max 

day, as calculated below.   

   Fire Flow + Max Day = 283 l/s + 10.7 l/s 
    = 393.7 l/s  

    = 23,622 l/min   (6,240 US gpm) 

 

Building B: 

Fire Flow Calculation (Based on Fire Underwriters Survey 1999)  

1.  An estimate of the fire flow required for a given area is determined by the formula:  

 � � 220�√�   

Where,  F = the required fire flow in litres per minute l/m  

C = Construction type coefficient= 0.8 (Fire resistive construction)  

A = Total area (based on construction type and protected openings)  

 

Building Area   = 28,972 m2 

 

� � 220�0.80��28,972 �  

� � 22,468 "/� (374.5 l/s) 

 

Therefore use: � � 22,000 "/�  (367 l/s) 

 

2.   Occupancy Reduction  

Office Area   =  0% Increase based on Commercial buildings    

 

∴ Total Reduction  = 0% 

 
F2 = 22,000 l/m - (22,000 l/m × 0%) 

F2 = 22,000 l/m (367 l/s) 

 

3.   Sprinkler Reduction 

30% Reduction for NFPA 13 System 

 

4.  Separation Charge 

East Side (20.1 - 30m) = 0% 

West Side (> 45m)  = 0% 

North Side (> 45m)  = 0% 

South Side (> 45m)  = 0% 

Total Separation Charge  = 0% 
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Ffinal = F2 – (F2 × 30%) + (F2 × 0%) 

Ffinal = 22,000 l/m – (6,600 l/min) + (0 l/min) 

Ffinal = 15,400 l/min (257 l/s) 

 

 Therefore use:  Ffinal  = 15,000 l/min  (250 l/s) 

     Ffinal = 3,963 US gpm 

 

The water supply system will be designed to convey the greater of the fire flow plus maximum 

day demand or the peak hour demand.  The greater flow results from the fire flow plus max 

day, as calculated below.   

 

   Fire Flow + Max Day   = 250 l/s + 10.7 l/s 
      = 260.7 l/s  

      = 15,642 l/min   (4,132 US gpm) 

 

 A fire flow hydrant test will be undertaken once the proposed 300mm watermain is 

constructed on Winston Churchill Boulevard. 
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15. EROSION AND SEDIMENT CONTROLS 

During construction, temporary erosion and sediment controls are to be provided in 

accordance with the “Erosion and Sediment Control Guidelines for Urban Construction” 

(2006), prepared by the Greater Golden Horseshoe Conservation Authorities. Erosion control 

measures will be provided through the use of silt fences, diversion swales, inlet protection 

devices, sediment traps and temporary sediment pond.  The sediment basin and interceptor 

swales previously completed during the watercourse realignment works are still in place and 

will be maintained during the initial earthworks and construction as part of the Stage 1 erosion 

and sediment controls.  Refer to Plans ESC-1 and ESC-2 for the stage 1 and stage 2 erosion 

and sediment control plans.  

 

 

15.1  EROSION CONTROL AND SEDIMENT CONTROL REQUIREMENTS 

 

The erosion and sediment control requirements for the proposed development are as follows: 

1. The Contractor will provide temporary excavated sediment traps for sediment 

control. The sediment traps should be located at points of discharge from the area.  

2. The Contractor will monitor the quality of stormwater discharging from the temporary 

ESC basin and sediment traps during the construction period.  

3. The Contractor will construct temporary drainage systems, such as ditching, 

temporary culverts to facilitate drainage from exposed soils to the temporary ESC basin 

and sediment traps. 

4. Silt fences will be installed around the exposed area of the temporary ESC basin. 

5. The exposed soils will be vegetated as soon as possible. Erosion control blankets 

should be placed where applicable. 

6. Straw bales and/or rock protection will be placed in temporary drainage conveyance 

channels on steep grades. 

7. Rock protection will be placed at points of concentrated discharge, which includes 

the outlet of the sediment basin. 

8. Stockpiled excavated material, and topsoil will be protected from wind and rain 

erosion. 

9. The sediment basin will be cleaned of sediment upon completion of construction 

and decommissioned. 

 

15.2  TEMPORARY ESC BASIN DESIGN 

 

The temporary sediment basin sizing calculations have been provided below. Refer to the 

Erosion and Sediment Control Plan - Stage 1 Plan ESC-1 for additional details of the proposed 

ESC measures and staging notes.  
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Temporary Sediment Basin Calculations: 

 

Tributary Site Area:   11.92 ha 

Required Wet Volume:  125 m3/ha x 11.92 ha = 1,490 m3 

Required Dry Volume:  125 m3/ha x 11.92 ha = 1,490 m3 

Bottom Pond Elevation:  92.30 m 

Bottom Pond Area:   1,915 m2 

Wet/Perm Water Elevation:  93.00 m 

Wet/Perm Pond Area:  2,510 m2 

Permanent Volume Provided: [(1,915 +2,510)/2] x (93.00 – 92.30) = 1,548.75m3 

Dry Water Elevation:   93.60 m 

Dry Pond Area:   3,070 m2 

Dry Volume Provided:  [(3,070m2 +2,510m2)/2] x (93.60 – 93.00) = 1,674m3 

Emergency Overflow Elevation: 93.70 m 

Top of Pond:    94.00 m 

 

Orifice Sizing Calculations 

 

The dry storage volume is to drain over a 24 to 48 hour period.  The orifice was sized to provide 

the required drain time, based on the MOE Drawdown time (Equation 4.10) 

 

& �  2�'
���(��2� ��ℎ) * �ℎ  � 

 

t  = 

Ap  = 

C  = 

Ao  = 

g  = 

h1  = 

h2 = 

draw down time in seconds 

surface area of the pond (m2) 

discharge coefficient (0.63) 

cross-sectional area of the orifice 

gravitational acceleration constant 

(9.81m/s2)  

starting water elevation above the orifice 

ending water elevation above the orifice 

 

& �  2 + 2,790.0
�0.63 + 0.0095�√2 + 9.81 �√0.60 � 

& �  171,133 ,-. 

& �  47.5 ℎ/ 

t  = 

 Ap   = 

C  = 

Ao  = 

g  = 

h1  = 

h2  = 

draw down time in seconds 

2,790.0 m2 (average at elevations 93.60 m and 93.00 m) 

discharge coefficient (0.63)      

((π x (0.110 m2) ÷ 4) x 3 = 0.0095 m2 

gravitational acceleration constant (9.81m/s2) 

93.60 m 

93.00 m 
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Temporary ESC Basin Emergency Overflow Calculations 

 

Q  = CAIN 

ASITE  = 11.92 ha    

CSITE  = 0.25 

I100yr  = 160 mm/hr   (based on Oakville IDF, Tc = 10.0min) 

Q100yr  = [(0.25 x 11.92ha)] x 160 mm/hr x 2.778 

  = 1.325 m3/s 

 

Emergency overflow capacity has been calculated based on flow through a weir: 

 

QWEIR  = CLH3/2 

C  = 1.705 

L  = 5.0 m 

H  = 94.00 – 93.70 = 0.30m 

QWEIR  = 1.705 x 5.0m x (0.30)3/2 

  = 1.40 m3/s  

 

Southwest Forebay Inlet: 

 

Equation 4.5: Forebay Settling Length 

 01,& �  2345
67   where: Dist   = sediment forebay length (m) 

      Qp    = peak flow rate from the pond during  

 01,& �  2 �8.8 8�
8.8889     design quality storm (0.020m3/s @ 93.60) 

      Vs     = settling velocity (0.0003m/s) 

  �  11.40 �   r      = length-to-width ratio of forebay (2:1 min) 

        

Equation 4.6: Dispersion Length 

 01,& �  :4
;6<   where: Dist   = sediment forebay length (m) 

 01,& �  :+8.9= 
8.=8+8.>   Q     = inlet flow rate (0.372 m3/s, based on 

       the 5year storm event, 5.35ha area) 

  �  8.5 �   Vf    = desired velocity in the forebay (0.5m/s) 

      d     = depth of permanent pool (0.70m) 
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Equation 4.7: Minimum Forebay Deep Zone Bottom Width 

 

 ?1@&ℎ �  ABCD
:      �  )).E 

:   

    = 1.40m 

 

North Forebay Inlet: 

 

Equation 4.5: Forebay Settling Length 

 01,& �  2345
67   where: Dist   = sediment forebay length (m) 

      Qp    = peak flow rate from the pond during  

 01,& �  2 �8.8 8�
8.8889     design quality storm (0.020m3/s @ 93.60) 

      Vs     = settling velocity (0.0003m/s) 
  �  11.42 �   r      = length-to-width ratio of forebay (2:1 min) 
        

Equation 4.6: Dispersion Length 

 01,& �  :4
;6<   where: Dist   = sediment forebay length (m) 

 01,& �  :+8.E>F
8.=8+8.>   Q     = inlet flow rate (0.456 m3/s, based on 

        the 5year storm event, 6.57 ha area) 

  �  10.4 �   Vf    = desired velocity in the forebay (0.5m/s) 
      d     = depth of permanent pool (0.70m) 
  

Equation 4.7: Minimum Forebay Deep Zone Bottom Width 

 

 ?1@&ℎ �  ABCD
:      �  )).E 

:   

    = 1.4m 

 

The south sediment forebay inlet will have a total flow length of 11.5 m and width of 11.5m. 

The north sediment forebay inlet will have a minimum flow length of 11.5m and a width of 

13.8m.  Therefore, the sediment forebay will promote localized settling of particulate matter 

during earthwork activities.  
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15.3  MONITORING PLAN 

 

The monitoring plan for the development site will be implemented for three stages of 

development: pre-development, construction, and post-construction. The monitoring plan will 

be as recommended by the Clearview Creek subwatershed study. Excerpts of the 

recommended monitoring plan is provided in Appendix A. 

 

As described in the subwatershed study: 

 The development / activity driven monitoring should follow three stages: the pre-

development phase, the construction phase, and the post-construction phase. During the pre-

development phase, monitoring should be undertaken to generate any additional baseline 

data that may be required to compile a more detailed understanding of existing conditions. In 

the construction phase, the purpose of monitoring will be to ensure that the environmental 

measures implemented during construction are performing as expected (i.e. sediment control 

by provision of silt fences and temporary sediment traps/basins). Monitoring during the post-

construction phase will be conducted to confirm that the performance targets are being 

achieved and to ensure that no negative environmental changes are occurring because of 

development. 

 

During Construction Monitoring Program: 

During construction, the monitoring program of the SWM facilities, including the temporary 

sediment control facilities such as excavated sediment traps, should include the following: 

- Weekly inspections of the facilities  

- Inspections of the control facilities and the receiving water course (Clearview Creek), 

after rainfall events with at least 10mm of precipitation 

- Measurement of suspended solids downstream of the control works 

 

Weekly inspection reports should be submitted by the developer’s engineer to the satisfaction 

of the Town of Oakville. The reports should summarize the state of the control works, their 

performance during rainfall events, any presence of downstream erosion or sediment 

accumulation, and any actions necessary to modify the works.  
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Post-Construction Monitoring Program: 

A monitoring response and maintenance program (MRM Program) will be initiated upon 

completion of the ‘During Construction Monitoring Program’ and will extend for a 2-year period 

following substantial completion. Refer to Section 5.2 of the subwatershed study (also 

provided in Appendix A of this report) for details and requirements of the post-construction 

monitoring program. 

 

Prepared by, 

a.m. candaras associates inc. 

 

 

 

 

A.M. Candaras, P. Eng.                

Consulting Engineer                             December 14, 2023 
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APPENDIX B 

STORMWATER DESIGN  

CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

ROOFTOP STORAGE AVAILABLE CALCULATIONS 

 

Table 1A – Building A Roof Storage Required for 100-Year Storm Event 

TIME PERIOD 
(min) 

INTENSITY 
(mm/hr) 

RUNOFF 
(l/s) 

STORAGE 
(m3) 

 
20-30 4.96 38.3 0.0  

30-40 5.88 45.4 0.0  

40-50 7.27 56.2 0.0  

50-60 9.69 74.9 0.0  

60-70 15.00 115.9 0.0  

70-80 38.04 293.9 105.6  

80-90 203.31 1571.0 871.8  

90-100 51.04 394.4 165.8  

100-110 25.59 197.7 47.8  

110-120 17.24 133.2 9.1  

120-130 13.11 101.3 0.0  

130-140 10.64 82.2 0.0  

140-150 8.99 69.5 0.0  

150-160 7.81 60.3 0.0  

160-170 6.92 53.5 0.0  

 
  1,200.2  

 

Building A Roof: = 30,906 m2  @ C = 0.90 

 

CAN   = [(30,906 x 0.90) x 2.778 

           10,000 

   = 7.727 

 

Runoff   = CAIN 

 

Storage (m3):  =  (Runoff - Roof Outflow) x 5 min x 60 sec  

      1,000 

 

Max. Outflow = 118.0 l/s      @ 150mm Depth 

 

 

 

 



 

 

Table 1B – Building B Roof Storage Required for 100-Year Storm Event 

TIME PERIOD 
(min) 

INTENSITY 
(mm/hr) 

RUNOFF 
(l/s) 

STORAGE 
(m3) 

30-40 5.88 42.9 0.0 

40-50 7.27 53.1 0.0 

50-60 9.69 70.7 98.1 

60-70 15.00 109.5 822.1 

70-80 38.04 277.7 155.1 

80-90 203.31 1484.4 43.6 

90-100 51.04 372.7 7.0 

100-110 25.59 186.8 0.0 

110-120 17.24 125.9 0.0 

120-130 13.11 95.7 0.0 

130-140 10.64 77.7 0.0 

140-150 8.99 65.6 0.0 

150-160 7.81 57.0 0.0 

160-170 6.92 50.5 0.0 

 
  1,125.9 

 

 

Building B Roof: = 29,203 m2  @ C = 0.90 

 

CAN   = [(29,203 x 0.90) x 2.778 

           10,000 

   = 7.301 

 

Runoff   = CAIN 

 

Storage (m3):  =  (Runoff - Roof Outflow) x 5 min x 60 sec  

      1,000 

 

Max. Outflow = 114.2 l/s      @ 150mm Depth 

 

 

 

 

 

 

 



 

 

ROOF PONDING DETAILS: BUILDINGS A & B 

Criteria:  

Building A: Roof Area = 30,906 m2         Total No. of Low Points = 38 

Building B: Roof Area = 29,203 m2         Total No. of Low Points = 36 

 100 mm Ponding Depth 

  

 

Building A Rooftop Ponding: 

Refer to detailed calculations table and preliminary mechanical roof plan sketch. 

Available Ponding Volume per Low Point � G∙H∙I
9    

At 100mm Depth of Water  

Rooftop Volume Provided � 1,053.6m9 
 
At 150mm Depth of Water  

Additional Volume = 0.050m x 30,900m2  = 1,544.3 m3 

Total Rooftop Volume at 150mm Depth � 1,053.6m9 � 1,544.3m9 � 2,597.9m9 
 

 

Building A - Stage-Storage-Discharge Relationship  

 

Depth of Flow 
Total Flows  

(l/s) 

Total Volume 

(m3) 

0 0  0 

100mm 71.3 1,053.6 

125mm 94.6 1,825.8 

150mm 118.0 2,597.9 

 

 



 

 

 

Building B Rooftop Ponding: 

Refer to detailed calculations table and preliminary mechanical roof plan sketch. 

Available Ponding Volume per Low Point � G∙H∙I
9  

At 100mm Depth of Water  

Rooftop Volume Provided � 1,004.3m9 

 

At 150mm Depth of Water  

Additional Volume = 0.050m x 29,200m2  = 1,460.0 m3 

Total Rooftop Volume at 150mm Depth � 1,004.3m9 � 1,460.0m9 � 2,464.3m9 

 

Building B - Stage-Storage-Discharge Relationship 

Depth of Flow 
Total Flows  

(l/s) 

Total Volume 

(m3) 

0 0  0 

100mm 68.8 1,004.3 

125mm 91.5 1,734.3 

150mm 114.2 2,464.3 

 

 

Combined Building A & B - Stage-Storage-Discharge Relationship 1 

Depth of Flow 
Total Flows  

(l/s) 

Total Volume 

(m3) 

0 0  0 

100mm 140.1 2,057.9 

125mm 186.1 3,560.1 

150mm 232.2 5,062.2 

 

1. Storage discharge relationship used as input in SWMHYMO route reservoir for roof top controls.  



 

 

ROOF SCUPPER DESIGN CALCULATIONS: BUILDINGS A & B 

 

The scupper design will be based on a total length of required scupper to convey the 100-yr 

storm using the weir equation. 

 

Building A Rooftop Scupper Design: 

Q = 100yr runoff over the weir  

C = Weir discharge coefficient 

L = Total length of weir 

H = Head of water above weir crest  

 

L = (Q / (CH(3/2))) 

L = (1.571m/s / (1.705 x 0.05m(3/2))) 

L = (1.571m/s / (1.705 x 0.05m(3/2))) 

L = 82.4m 

 

Building B Rooftop Scupper Design: 

Q = 100yr Flow rate over the weir 

C = Weir discharge coefficient 

L = Total length of weir 

H = Head of water above weir crest  

 

L = (Q / (CH(3/2))) 

L = (1.4844m/s / (1.705 x 0.05m(3/2))) 

L = (1.4844m/s / (1.705 x 0.05m3/2))) 

L = 77.9m 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


