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1.0 INTRODUCTION 

This report presents the stormwater management (SWM) and functional servicing design for 

a proposed commercial development located at 10606, 16054 & 16060 Airport Road within 

the Town of Caledon, refer to Figure 1 for site location.  

 

The site is is occupied by two residential dwellings – a 2-storey stone dwelling at 16060 Airport 

Road and a 1.5 storey vinyl sided frame dwelling at 16054 Airport Road. In addition, there is 

a small commercial building at the northeast part of the site. There are two gravel driveways, 

and the rest of the site is composed of landscaping, bushes and trees.  

 

A future road widening has been proposed that impacts the subject site. It is 13.0m offset 

from the existing centerline of Airport Road.  

Figure 1 - Location Plan 
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2.0 SITE DESCRIPTION 

 

The existing site drains overland in an eastern direction toward Airport Road. There is no 

external drainage that enters the site. The total site area is 3,017.4m2 however, there is a 

146.6m2 widening along the front of the site. Removing the widening are from the total site 

area results in 2,870.8m2. The widening area is omitted from the stormwater management 

(SWM) calculations and the weighted runoff coefficients are calculated omitting any land 

surface type within the widening. 

 

Site statistics:  

Roof:        =   282.7m2    @ 0.90 

Driveway     =   125.6m2    @ 0.90 

Landscaped:  =   2,462.5m2   @ 0.25 

Site Area*        2,870.8m2     @ 0.34 

*Excluding widening area of 146.6m2. 

 

 

The proposed site will outlet to the existing 675mm storm sewer on Airport Road which drains 

south.  

 

Site statistics: 

Roof:        =   506.2m2    @ 0.90 

Paved       =   1,701.4m2   @ 0.90 

Landscaped:  =   663.1m2    @ 0.25 

Site Area*        2,870.8m2     @ 0.75 

*Excluding widening area of 146.6m2. 
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3.0 STORMWATER MANAGEMENT 

Stormwater management (SWM) consists of surface storage and a stone infiltration trench. 

The SWM design will meet the following criteria: 

 

► The allowable stormwater discharge to be limited to the 2-year pre-development flows 

for all post-development storm events up to and including the 100-year storm;  

► Tim Hortons does not allow rooftop controls; 

► On-site detention must be provided for all storms up to and including the 100-year 

storm event; 

► Stormwater quality control to provide 80% removal of annual total suspended solids 

(TSS); 

► Infiltration of stormwater runoff into the ground where feasible, satisfying the 5mm 

infiltration volume as required in overall stormwater management master plan for 

water balance, as per the TRCA Stormwater Management Criteria; 

► An overland flow route shall be provided, within the developed site, to direct runoff in 

excess of the 100-year storm to Airport Road. 

 

 

The quantity control objective is to control the 100-year post-development flows to the 2-year 

pre-development flow rates. Controls are provided by means of a Hydro-Brake control device 

to control the flows discharging from the site, as per Town of Caledon standards. The storage 

volume to detain is provided on the parking surface.   

 

3.1.1 Allowable Discharge 

The allowable site discharge is based on the 2-year storm peak discharge has been calculated 

using the rational method as follows: 

 

QS  =  C ∙ A ∙ I ∙ N 

= (0.34) (0.28708ha) (85.7mm/hr) (2.778) 

= 23.2l/s 

Where: 

 Qs  = Total site allowable discharge rate (l/s) 

 A  = Site Area  

 C  = Runoff coefficient 

  I  = Intensity (mm/hr) 
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      N  = Unit conversion coefficient 

 

Rainfall Intensity for 2-year Storm: 

I2yr = 1070∙ (T + 7.85)−0.8759 where, T = 10mins  

       =1070∙ (10 + 7.85)−0.8759   

= 85.7mm/hr 

 

3.1.2 Rooftop Controls and Rooftop Storage 

As per Tim Hortons standards (TDL), there are no rooftop controls or storage. Rooftop drains 

will be Thaler RD-14 with no controls, refer to Appendix A for details.  

 

3.1.3 Groundwater Discharge 

A hydrogeological report was completed by Azimuth Environmental Consulting, Inc. for the 

subject site. The report has not stated that long term discharge of groundwater is required.  

 

3.1.4 Uncontrolled Runoff 

The front of the site will discharge onto Airport Road uncontrolled, refer to Plan G1 for the 

uncontrolled drainage area. The uncontrolled area is summarized as follows: 
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Paved       =  250m2   @ C=0.95 

    Landscaped  =    65m2      @ C=0.31 

Total Area   =    315m2   @  C=0.82 

 

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

 

    QU =  C ∙ A ∙ I ∙ N 

=  (0.82) ∙ (0.0315ha) ∙ (196.5mm/hr) ∙ (2.778) 

      =  14.1l/s 

 Where: 

I100yr = 4688∙ (17 + 10)−0.9624  where, T = 10mins  

       = 4688 ∙ (17 + 10)−0.9624 

       = 196.5mm/hr 

 

3.1.5 Orifice Release Rate, Sizing and Detention Storage Required 

An orifice is used to control the discharge from the site to the following rate: 

       QO = QS - QU 

       QO = 23.2l/s – 14.1l/s 

         = 9.1l/s 

 Where:   

       QS = Total site allowable discharge  

       QU = Total uncontrolled discharge  

       QO = Total discharge allowed through orifice  

 

Based on using an orifice and controlling the site to 9.1l/s, 114.2m3 of detention storage will 

be required, refer to Table 2 in Appendix A for details.  

 

An orifice is located within “MH 3” on the downstream face at the east invert to control 

discharge from the site, refer to Plan G1 for details. The initial orifice tube size is determined 

based on the total discharge allowed through the orifice and is limited to:  

 

       QO =  C ∙ A ∙ √(2 ∙ g ∙ h) 

 

 Where:   

h = HWL – Inv. of Orifice 

        h = 291.45m – 289.70m 
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        h = 1.75m 

       A  =  
Q

C∙√(2∙g∙h)  
  

       A   =  
0.0091m3/s

(0.80)∙√(2∙9.81m/s2∙1.75m)  
 

       A  =  0.0019m2 

       d  =  √
4∙0.0019m2

π
 

       d  =  0.049m 

 

A 49mm orifice tube is required to control the discharge from the site. The Town of Caledon 

minimum allowable orifice size is 75mm. Therefore, a Hydro-brake control device (SHE-0128-

9100-1750-910) is used to control the discharge from the site. The Hydro-Brake control 

device with a head of 1.75m will release a peak discharge of 9.1l/s, refer to Appendix A for 

the Hydro-Brake design charts and details. 

 

Based on the 9.1l/s release rate, 114.2m3 of detention storage will be required, refer to Table 

2 in Appendix A for details.  

 

A total detention storage volume of 142.0m3 is provided in on the surface of the site, refer to 

Plan G1 for details and ponding limits. 

 

3.1.6 Region of Peel Drainage Analysis 

The entirety of the existing site drains to Airport Road and has no controls. The existing 

drainage for the 100-year storm is determined as follows: 

 

QEX  =  C ∙ A ∙ I ∙ N 

=  (0.34) (0.28708ha) (196.5mm/hr) (2.778) 

  = 53.3l/s 

 

The post-developed site during the 100-year storm is controlled to the pre-development 2-

year storm. As demonstrated above, the 100-year storm in the post-developed peak flow rate 

is 23.2l/s. Therefore, there is no additional flow conveyed from the subject site to the Region 

of Peel’s infrastructure.  
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Quality controls are provided by a Stormceptor EF4 oil grit separator which is sized to for 80% 

removal of TSS on an annual basis. The Stormceptor is sized based on the net landscaped 

and paved area reaching it. Refer to Appendix A for the Stormceptor sizing details.  

 

 

The TRCA requires that the 5mm storm be retained onsite to satisfy the water balance 

requirements. The retention volume after considering initial abstractions and 

evapotranspiration is determined as follows: 

 

     2,870.8m2 x 0.005m = 14.4m3 

  

A stone infiltration trench is sized to retain the minimum water balance volume of 14.4m3. 

Based on a stone having a void ratio of 40%, the required trench volume is:  

         14.4m3 

         0.40 

        =  36.0m3 

An infiltration trench which has a 0.30m depth, 9.0m width and is 13.5m long is provided 

west of the building. Discharge from the roof area is directed to the infiltration trench, as roof 

outflow is considered to be clean, as detailed on Plan G1. 

 

 Trench Stone Volume:  =  0.30m deep x 9.0m width x 13.5m long 

                  =  36.5m3 

 Void Ratio Clear Stone  =  0.40 

 Infiltration Volume     =  36.5m3 x 0.40 

                  = 14.6m3 

 

The geotechnical report prepared by Azure Group indicates Borehole BH-4/MW-4 is located in 

the vicinity of the proposed infiltration stone trench, refer to Plan G1. The permeability is 

estimated to be 36mm/hr and the groundwater level was recorded to be 289.0m, refer to 

Appendix B for details.  

 

The trench is designed so that the clean roof water, which is suitable for infiltration, will enter 

directly into the trench through “MH 7” and is connected by a perforated pipe to “MH 8”. The 

trench top of 290.30 is set equal to the outlet pipe invert. After the trench has filled up, the 

water will bypass the trench into the proposed storm network. The bottom of the stone 
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infiltration trench is set at 290.00m, which is 1.0m above the nearest groundwater level 

reading of 289.00m. Refer to Plan G1 for the infiltration trench plan view and details. 

 

 

As mentioned in the previous Section 3.3, an infiltration trench LID has been designed for the 

proposed development. As demonstrated, this LID is used to reduce runoff volumes, maintain 

existing infiltration/water balance patterns and improve water quality.  

 

The CVC/TRCA Low Impact Development Stormwater Management Planning and Design 

Guide and the MECP (MOE) Stormwater Management Planning and Design Manual were 

referenced when designing the infiltration trench LID.  

  



SWM & Functional Servicing Report 
10606, 16054 & 16060 Airport Road 

Town of Caledon 
May 25, 2022 

 

 

-9- 

4.0 SANITARY  

 

The peak sanitary flows for the total site area were calculated based on the Region of Peel 

Design Guidelines as follows:   

 

Total Site Area Sanitary Calculations: 

 

Population equivalent based on Commercial:  =  50 people/ha 

Estimate Population                  = 0.28708ha x 50 people/ha  

Population          = 14.4people  

Sanitary Flow          = 302.8 l/cap/day 

 

Peaking Factor 

Peaking Factor M  = 1 + 
14

4+𝑃0.5                  where P= Populations in thousands  

              = 1 + 
14

4+(0.0144)0.5   = 4.40 

 

Peak Domestic Sewage Flow  

     Q = P x q x PF 

          86400 

Q  = 14.4 x 302.8 l/cap/day  x 4.40 

    86400  

       = 0.22l/s 

Infiltration and Inflow 

       = 0.28708ha x 0.0002 m3/sec/ha   

=  0.00005m3/sec 

= 0.05l/s 

 

Site Peak Sanitary Flow 

= 0.22l/s + 0.05l/s  

= 0.27l/s 
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An existing 250mm sanitary sewer is located on the on Airport Road. The sewer has a slope 

of 0.53% and results in a capacity of 43.3l/s. 

 

A proposed 150mm sanitary service connection is connected to the existing 250mm sanitary 

sewer. The service connection has a slope of 2.00% and has a capacity of 22.5l/s. Refer to 

Plan G1 for details.  
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5.0 WATER  

There is an existing 300mm watermain located on Airport Road. A 150mm service connection 

is proposed to connect to this existing watermain, refer to Plan G1 for details. 

 

 

The Region of Peel Design Standards were used to determine the domestic water demand, as 

follows: 

 

Average Demand:  

=  People  x  Average Consumption Rate(1)  x  Peaking Factor(2)   

 

Where: 

(1) Commercial average daily flow factor (300l/person/day) 

(2) ICI Peaking factor – Max Day (1.4) 

 

=  14.4people(3) x 300l/person/day x 1.4 

=  6,048l/day  =  4.2l/min 

(3) Section 4.1 

 

 

The Fire Underwriters Survey was referenced to determine the fire flow demand for the 

proposed development. The proposed development consists of two commercial building 

envelopes connected by a common roof. The entire roof area encompassing both buildings is 

used as the Area parameter below. The building will not be sprinklered and the building will 

be constructed using ordinary construction materials. 

 

Estimate of required fire flow: 

F1 = 220 ∙ C ∙ √A 

F1 = 220 ∙ (1.0) ∙ √506.2m2 

F1 = 4,950
l

min
 

F2 = 5,000
l

min
 

     Where: 

 F = Required fire flow (l/min) 

 C = Type of construction coefficient (1.0 = ordinary construction) 
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A = Total floor area – both building envelopes under the same roof (m2) 

Building Occupancy Fire Hazard Assessment: 

The building occupancy type is a restaurant and can be classified as Class A. Therefore, the 

development presents a low hazard risk and the required fire flow can be reduced by 25%. 

 

Sprinkler Reduction: 

No sprinkler system.  

 

Exposure Charges: 

North Side (7m)          = 20% 

South Side (16m)       = 15% 

East Side (42m)        = 5% 

West Side (44m)         = 5% 

Total exposure charge     = 45% 

 

Final Fire Flow 

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

= 5,000l/min –(5,000l/min ∙ 25%) + (5,000l/min ∙ 45%) 

=  6,000l/min = 6,000l/min 

 

Total Water Demand 

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

=  6,000l/min + 4.2l/min 

     =  6,004.2l/min  = 1,586USgpm 

 

 

A hydrant flow test was performed for the development, refer to Appendix A for details.    

 

The flow capacity available at 20psi was determined as follows. 

 

QR = QF ∙ (
HR

HF
)

0.54

 

 

Where:  

     QR = Rated capacity at 20psi (in gpm) 

     QF = Total test flow 

     HR = Static pressure minus 20psi at QF 
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     HF = Static pressure minus residual pressure 

 

Flow Capacity Parameters 

PARAMETER VALUE 

Static Pressure 86psi 

Residual Pressure 80psi 

Total Test Flow Rate 2,414USgpm 

 

QR = 2,414 ∙ (
(86 − 20)

(86 − 80)
)

0.54

 

QR = 8,812USgpm 

 

The available flow of 8,812USgpm at 20psi is greater than the demand of 1,586USgpm 

therefore, the development can be adequately serviced under the fire demand scenario.  

 

 

Prepared by, 

a.m. candaras associates inc. 

 

 

 

Tas Candaras, P.Eng. Zachary Schwisberg, P.Eng. 

Consulting Engineer May 25, 2022 
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APPENDIX A – SUPPORTING DOCUMENTS 

  



 

 

ROOF DRAIN DETAIL– THALER RD-14A – NO CONTROLS 

 

 

 

 



 

 

Table 2 – Detention Volume Required 

 

The rational method is used to determine the required detention volume, based on a controlled release of 

5.4l/s, as follows: 

 

TIME PERIOD 

(min) 

INTENSITY 

(mm/hr) 

RUNOFF 

(l/s) 

STORAGE 

(m3) 

30-35 14 5.7 0.0 

35-40 19 8.0 0.0 

40-45 29 10.8 0.5 

45-50 51 16.5 2.2 

50-55 114 29.0 6.0 

55-60 239 64.8 16.7 

60-65 141 135.8 38.0 

65-70 86 80.1 21.3 

70-75 59 48.9 11.9 

75-80 43 33.5 7.3 

80-85 33 24.4 4.6 

85-90 26 18.7 2.9 

90-95 21 14.8 1.7 

95-100 17 11.9 0.8 

100-105 15 9.7 0.2 

 
  114.2 

 

PARAMETER VALUE UNIT 

C 0.80 - 

A 0.25558 ha 

N 2.778 - 

Product 0.568 - 

Release Rate 9.1 l/s 

 

Net Paved        =  1,451.4m2     @ C = 0.95 

Net Roof       =   506.2m2       @ C = 0.95 

Net Landscaped  =   506.2m2       @ C = 0.31 

 

Storage (m3)  = 
(Runoff−Release Rate) ∙ 5 min ∙ 60 sec)

1,000
  

Where,  

 Release Rate     = 9.1l/s 

 

 



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

 



 

 



 

 

  



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B – REPORT EXCERPTS 

  



 

  



 

 

 



 

  



 

 
 


