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1.0 INTRODUCTION 

The subject site is 0.67925ha and is located within the Town of Oakville at 210 North Service 

Road West at the south west corner of the intersection of North Service Road West, Kerr Street 

and the Q.E.W. Off-ramp, refer to Figure 1. The site is currently undeveloped and will be 

developed with a 7-storey hotel building. Stormwater management (SWM) will consist of 

underground storage with no ponding on the surface. This report presents the SWM and 

functional servicing required to develop the site. 

 

Figure 1 - Location Plan 
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2.0 DESIGN CRITERIA 

a) Site peak allowable release rate to be controlled to rates stated in the approved 

Canadian Tire SWM report and Storm Drainage Plan.  

b) On-site detention must be provided for the 100-year Storm Event. 

c) On-site retention of the 5mm storm event volume over the impervious area is 

required. 

d) Quality controls are to achieve Level 1 protection (80% TSS removal) as per 

MOEE/MNR criteria. 

 

Refer to Appendix A for the approved Canadian Tire Storm Drainage Area Plan – Plan S1. 

 

3.0 SITE DESCRIPTION 

Site statistics are provided by SAI Saplys Architects Incorporated on Sheet No. ASP-100.  

 

Roof            =    764.6m2 

Paved + Hardscape  =  3,388.8m2
  

Landscape        =  2,639.1m2 

               =  6,792.5m2 

 

4.0 STORMWATER MANAGEMENT 

Stormwater management will be provided by means of underground storage and controlled 

by an orifice plate with no rooftop controls. There are some small areas of uncontrolled 

drainage leaving the site and external drainage entering the site which is accounted for in the 

SWM design and further detailed in Section 4.1.2.  

 

 Quantity Controls 

4.1.1 Allowable Site Runoff 

The allowable runoff for the site is based on the approved Canadian Tire SWM report and 

drainage area plan, as confirmed by the Town of Oakville by email on July 18, 2018, refer to 

Plan S1 for the Canadian Tire Drainage Area Plan. As confirmed by the Town, the site is 

controlled to the 5-year event using a time of concentration of 10 mins and the allowable 

runoff rate is calculated as follows: 
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        QS = C ∙ A ∙ 52YEAR ∙ N 

= (0.80) (0.67925ha) (114.2mm/hr) (2.778) 

=  172.6l/s 

Where: 

Qs  =  Site Allowable Discharge Rate (l/s) 

C  =  Runoff Coefficient 

I  =  Intensity (mm/hr) 

N  =  Unit Conversion Coefficient 

 

I5yr  =  
1170

(TC+5.8)0.843
  where, TC = 10mins (1) 

        = 
1170

(10+5.8)0.843 

=  114.2mm/hr 

 

Note:  (1)  Tc of 10 minutes recommended by Town of Oakville by email on July 18, 2018. 

 

4.1.2 External Drainage and Uncontrolled Discharge 

There is a small area of about 55m2 with a runoff coefficient of 0.54 located along the north 

property line of the site which will discharge uncontrolled toward North Service Road. There is 

also a swath of landscaped area of about 295m2 with a runoff of 0.31 located along the south 

west property line. Refer to Figure 2 for a delineation of the described areas.   
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Figure 2 - Uncontrolled and External Drainage 

 

 

Paved (C=0.95)      =     20.0m2 

    Landscaped (C=0.31)  =     35.0m2 

Total Uncontrolled Area =     55.0m2  @  C=0.54 

 

The 100-year storm uncontrolled runoff is determined as follows: 

 

    QU =  C ∙ A ∙ I ∙ N 

= (0.54) ∙ (0.0055ha) ∙ 200.8mm/hr ∙ 2.778 

=  1.7l/s 

 Where: 

I100yr = 
2150.7

Tc+5.70.861
 where, T = 10mins  
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       = 
2150.7

10 +5.70.861
  

       = 200.8mm/hr 

 

4.1.3 Release Rate and Required Detention Volume  

As mentioned in Section 4.1.2., there is drainage entering and leaving the site. As such, the 

net area to provide SWM for is determined as follows:  

 

 Net Area = Total – Uncontrolled + External 

 

Landscape (C=0.31): 

         = 2,639.1m2 – 35.0m2 + 295.0m2 

        = 2,899.1m2 

 

Paved (C=0.95): 

         = 3,388.9m2 – 20.0m2  

        = 3,368.9m2 

 

Roof (C=0.95): 

        = 764.6m2 

 

Net Total: 

        7,032.6m2 @ C=0.69; (imperviousness = 62%) 

 

The release rate at the outlet is determined as follows: 

 

       QO = QS - QU 

       QO =  172.6l/s – 1.7l/s 

         = 170.9l/s 

 Where:   

       QS = Total site allowable discharge  

       QU = Total uncontrolled discharge  

       QO = Discharge at outlet (orifice)  
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There will be no surface ponding and the required detention volume will be provided below 

the surface in StormTech SC-310 chambers. The site flows will be controlled by an orifice with 

limited variable head discharge relationship. the site will be controlled to the allowable rate 

of 170.9l/s. The SWMHYMO program was used to determine the subsurface storage volume 

requirements. The approximate required storage was about 87m3 refer to Appendix B for the 

program output. 

 

4.1.4 Orifice Sizing 

An orifice plate is sized for the site and is calculated as follows: 

QO =  C ∙ A ∙ √(2 ∙ g ∙ h) 

 where:   

h  =  HWL (top of the StormTech system, refer to Plan G1) – Inv. of Orifice 

      h   =  118.92m – 117.91m 

      h  =  1.01m 

      A  =  
Q

C∙√(2∙g∙h)  
  

      A  =  
0.1709m3/s

(0.63)∙√(2∙9.81m/s2∙1.01m)  
 

      A  =  0.0610m2 

d  =  √
4∙0.0610m2

π
 

      d  =  0.279m 

 

A 279mm diameter orifice plate is located on the downstream face of CBMH 2 and is used to 

control the discharge leaving the site, refer to Plan G1. 

 

4.1.5 Detention Volume Provided 

The detention volume will be provided below the surface in 100 StormTech SC-310 chambers, 

refer to Plan G1 for details and the configuration of the chambers, and Appendix A for details 

of the StormTech chambers, respectively. Based on the orifice plate and the StormTech 

chamber configuration, a stage-storage-discharge relationship was established, refer to 

Appendix A for details.  

 

SWMHYMO program was used to assess the performance of the on-site detention system 

using the stage-storage-discharge relationship. The system controls the peak 100-year flow 
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down to 158l/s and requires 79m3 of detention storage while providing a total of 92m3 

detention storage, refer to Appendix B for the program output. 

 

 Water Balance 

The Sixteen Mile Creek Watershed Plan requires that the 5.0mm storm be retained on-site.  

The volume to be retained is calculated as follows: 

 

     (
5.0mm

1000
) x 6,792.5m2 = 34m3 

 

A   25.0m long x 2.4m wide x 1.5m deep stone trench will provide a total retention storage 

volume of 36.0m3, using a void ratio of 40%. Sizing calculations for the infiltration trenches 

are shown on Plan G1. A goss trap will be provided at the inlet of MH 8 on the perforated pipe 

to trap any floatables in the runoff. An infiltration manhole will be provided (MH 7) for the 

inspection and servicing of the trenches. A bypass pipe is provided above the top of the 

infiltration trench to convey the flow after the trench fills up.  

 

Based on a geotechnical report prepared by V. A. Wood Associates Limited dated March 2018, 

BH 2 was the closest borehole to the proposed infiltration trench. There was no groundwater 

encountered up to a maximum borehole depth of 4.8m (≈114.70), refer to excerpt in Appendix 

C. The established soil infiltration rate was determined at BH 2 to be 30mm/hr at a depth of 

3.0m below the existing ground with similar soils extending to the bottom of the infiltration 

trench. This is a higher infiltration rate than the MOE minimum of 15mm/hr. Refer to Appendix 

C for report excerpts of boreholes and infiltration rates. The infiltration trench has a top of 

117.50 and a bottom of 116.00, refer to Plan G1.  

 

 Quality Controls  

Quality controls are to be provided which meets 80% TSS removal. An oil grit separator was 

sized to provide the required 80% TSS removal. Based on the proposed site characteristics, a 

Stormceptor STC 1000 was provided to achieve the quality control. Refer to the Stormceptor 

sizing design summary in Appendix A for design details and unit specifications, respectively.  
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 Storm Service 

The approved Canadian Tire Storm Drainage Area Plan and plan and profile drawings were 

provided by the Town of Oakville which shows the subject site draining to the east to an 

existing 750mm storm where it outlets into Sixteen Mile Creek, refer to Storm Drainage Area 

Plan S1 for in Appendix C for reference.  

 

To service the site, the existing 300mm storm connection will be utilized as indicated on Plan 

G1: 

► The existing “CB 103” will be replaced with a Catchbasin Manhole “CBMH 103”; 

► The site service connection will be connected to Catchbasin Manhole “CBMH 103”. 
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5.0 SANITARY 

 Post-Development Flow Rate 

The design flow for the site, based on the site area of 0.67925ha and using the Halton Region 

Water & Wastewater Linear Design Manual (May 2014), is calculated as follows: 

 

Design Flow  =  Average Dry    x    Average Peak Wastewater  +  Infiltration 

             Weather Flow     Flow Factor               Allowance 

 

 Average Dry Weather Flow  (based on Apartments over 6 stories high) 

=  285persons/ha x 0.67925ha  

=  193.6 persons 

 

or 

 

As per Site Statistics, the hotel is to have 114 rooms. Assuming 2 people per room, the total 

population is determined as follows: 

 

=   114 rooms x 2persons/room  

=  228 persons  <<governs>> 

 

228 persons x 0.003183x10-3m3/person/s  

        =   0.0007257m3/s 

 

 Average Peak Wastewater 

        =  M =  (1 + (
14

4+√𝑃𝑒
)) 

    Where =  P =   228 persons 

=  M =  (1 + (
14

4+√0.228
))  

= 4.13 

  

Infiltration Allowance   

=  0.286x10-3m3/ha/s x 0.67925ha 

        = 0.000194m3/s 
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Design Flow  

=  (0. 0007257m3/s x 4.13) + 0.000194m3/s 

        =  0.000319m3/s 

        =  3.19l/s 

 Sanitary Downstream Analysis 

A downstream sanitary analysis was undertaken at the request of the Region of Halton to 

determine if there was adequate capacity in the system. The analysis extended about 1200m 

downstream of the site encompassing a tributary area of about 43.7ha where it terminates at 

the existing 450mm sanitary trunk sewer. Refer to the Sanitary Drainage Analysis Figure 

attached to the document. 

 

Using the Region of Halton standards and provided documents, existing and proposed 

sanitary flows were quantified. There were two points where the sanitary flows were quantified 

in order to assess the remaining capacity at two critical sewer lengths. These two identified 

critical sewer lengths have the flattest slope and thus, have the lowest capacity in the existing 

sanitary network. Therefore, if there is capacity in these lengths, there will also be capacity in 

the rest of the sanitary system.  

 

The post-development flows at Critical Sewer Length 1 (18.5ha-300mm @ 0.20%) is 24.0l/s, 

which has a capacity of 43.3l/s and thus, has a remaining capacity of 19.3l/s.   

 

The post-development flows at Critical Sewer Length 2 (43.7ha-375mm @ 1.65%) is 49.8l/s, 

which has a capacity of 179.7l/s and thus, has a remaining capacity of 129.9l/s.   

 

The results of the sanitary downstream analysis demonstrate that the sanitary sewer has 

enough capacity to support the proposed development. 
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 Sanitary Service 

In order to service the site a sanitary sewer will need to be extended form existing “MH 14A”, 

as indicated on Plan G1. The existing sanitary connections will be connected to eh new 

sanitary sewer.  

 

To service the site, sanitary sewer works are as follows: 

► Remove existing 37.7m-300mm sanitary sewer from existing sanitary manhole 

“MH14A” to existing sanitary manhole “MH15A”. Replace with 37.7m-300mm sanitary 

sewer at 0.50% from “MH14A” to “MH15A”. 

► Remove and replace existing 1200mm sanitary manhole “MH15A” and replace with 

1200mm “MH17A”. Reconnect existing sanitary laterals and maintain lateral inverts.  

► Remove existing 41.6m-300mm sanitary sewerfrom sanitary manhole “MH15A” to 

existing sanitary manhole “MH16A”. Replace with 41.6.7m-300mm sanitary sewer at 

0.50% from “MH15A” to existing sanitary manhole “MH16A”. 

► Remove and replace existing 1200mm sanitary manhole “MH16A” and replace with 

1200mm “MH19A”. Reconnect existing sanitary laterals and maintain lateral inverts.  

► Install a 91.7m-300mm PVC sanitary pipe at 0.50% between manhole “MH 19A”, and 

proposed manhole “MH 1A”. 

► Install a 200mm PVC sanitary pipe at 2.0% between manhole “MH 2A”, located at the 

property line, and manhole “MH 1A”. 

 

 

 

 

 

 

 

 

 



SWM & Functional Servicing Report 
Hotel Project, North Service Rd 

Town of Oakville 
July 31, 2018 

 

 

-12- 

6.0 WATER  

 Water Demand 

The design water demand for the site, based on the site area of 0.67925ha and using the 

Halton Region Water & Wastewater Linear Design Manual (May 2014), is as follows: 

 

Maximum Daily Demand (based on Apartments over 6 stories high) 

 

=  78.375m3/ha/day  x  0.67925ha   

= 53.2m3/day 

=  9.8USgpm 

 

=  9.8USgpm  x  4.00 (Residential Peaking Factor) 

=  39.2USgpm (148.4l/min) 

 

 Fire Flow Demand 

The proposed development consists of one building, will consist of ordinary construction and 

will be sprinklered. The fire flow demand is calculated based on the Fire Underwriters Survey 

as follows: 

 

Estimate of required fire flow: 

F1 = 220 ∙ C ∙ √A 

F1 = 220 ∙ (1.0) ∙ √765m2 

F1 = 6,083
l

min
; F2 = 6,000

l

min
 

 

     Where: 

F = Required fire flow (l/min) 

C = Type of construction coefficient (1.0 = ordinary construction) 

A = Total building area (m2)  

 

Occupancy Reduction:  

As per the Fire Underwriters Survey, a Hotel is considered a “Low Hazard Occupancy” and 

therefore, can be reduced by 25%.  
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Sprinkler Reduction: 

The required fire flow can also be reduced by 30% as the building will include a sprinkler 

system (NFPA 13). 

 

Exposure Charges: 

North Side (>45m)        = 0% 

South Side  (>45m)       = 0% 

East Side  (>45m)        = 0% 

West Side (30.1m – 45m)   = 5% 

Total exposure charge       = 5% 

 

Final Fire Flow 

Ffinal   =  F2 – (F2 ∙ (25%+30%)) + (F2 ∙ 45%) 

=  6,000l/min – (6,000l/min ∙ (25%+30%)) + (6,000l/min ∙ 5%) 

=  3,000l/min = 3,000l/min 

 

Fire Flow + Max Day required water flow at a minimum of 20psi  

        =  3,000l/min + 148.4l/min 

        =  3,148.4l/min = 832USgpm 

 

 Water Supply 

Fire flow tests were performed determine if there is sufficient pressure in the existing system 

to satisfy the minimum Halton Region requirements for the site. The results of the hydrant 

flow test are provided in Appendix C, and the available flow at 20psi is determined using the 

larger of the flow tests as follows: 

 

QR = QF ∙ (
HR

HF
)

0.54

 

Where:  

   QR  = Rated capacity at 20psi (in USgpm) 

   QF  = Total test flow 

   HR  = Static pressure minus 20psi at QF 

   HF  = Static pressure minus residual pressure 
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Table 1 - Flow Test – Two 2.5” Ports 

Parameter Value 

Static Pressure 66psi 

Residual Pressure 64psi 

Test Flow Rate 2,276USgpm (8,616l/min) 

 

QR = 2,276 ∙ (
(66 − 20)

(66 − 64)
)

0.54

 

QR = 12,373.9USgpm  (46,840l/min)  

 

Therefore, the anticipated flow available from the existing 600mm watermain at 20psi is 

12,373.9USgpm or 46,840l/min, which exceeds the total water demand of 832USgpm or 

3,148.4l/min. 

 

 Water Service 

The Region of Halton has advised that they will not allow a direct connection to the existing 

600mm trunk watermain. It is noted that many other sites in the surrounding area are 

connected to and serviced by the same existing 600mm as shown on the Region of Halton 

including Il Fornello, Starbucks, TD Canada Trust, Canadian Tire and likely more.  

 

The closest local watermain is a 300mm PVC watermain located about 330m west at the 

intersection of North Service Road W and Dorval. Rather than extend the existing 300mm 

watermain to the site, it is proposed to construct a 200mm parallel watermain connecting 

between two hydrant connections located along North Service Road W from which the site will 

be serviced. This will effectively leave the 600mm existing watermain undisturbed, refer to 

Plan G1 for details. 

  

A proposed 100mm domestic and 200mm fire service connection will be provided from the 

proposed 200mm watermain on North Service Road. The water service connections are to be 

installed as per Region of Halton Standard 409.01. There is an existing fire hydrant located 

at the corner of North Service Road and the QEW off ramp which is 40m away from the 

proposed siamese connection, as shown on Plan G1. 
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APPENDIX A – SUPPORTING DOCUMENTS 

► StormTech SC-310 Details and Specifications 

► StormTech System Stage-Storage-Discharge Relationship 

► Stormceptor Design Summary 

► Stormceptor STC 1000 Specifications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX B –SWMHYMO OUTPUT  

► SWMHYMO – Storage Required & Detention System Performance 

 

  



 

 

   



 

 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C – REPORT EXCERPTS  

► Geotechnical Report Excerpt – Borehole Location Plan  

► Geotechnical Report Excerpt – Groundwater Level 

► Geotechnical Report Excerpt – Soil Infiltration Rate 

► Geotechnical Report Excerpt – Enclosure 9 

► Geotechnical Report Excerpt – Enclosure 10 

► Geotechnical Report Excerpt – Enclosure 11 

► Hydrant Flow Test Results 

► Storm Drainage Area Plan – S1  

 

  



 

 



 

 

 
  



 

  



 

 

 



 

  



 

 

 



 

 

 



 

 

 



 

 



 

 

 


