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1. INTRODUCTION 

Phoenix Engineering Services (Phoenix) was retained by IBW Surveyors Ltd. (IBW) to prepare a 

stormwater brief for an existing recreational concrete pad installation on a residential property located 

at 100 Stokes Trail, Milton (Campbellville), ON (Figure 1).  The stormwater brief was requested by the 

Town of Milton to support approval of the existing recreational pad in the rear yard of the property.  

The stormwater brief is limited to assessing the pre-development and post-development runoff from 

the area of the existing pad and ensuring sufficient underground storage capacity is developed on site to 

restrict post-development runoff to pre-development condition.  Due to the small area involved, the 

Rational Method was used to calculate runoff volume.  An estimation of infiltration drawdown was 

performed for the infiltration gallery and French drain installation. 

2. SITE DESCRIPTION 

ERTL-Hunt Surveyors, a division of IBW Surveyors Ltd., conducted an existing conditions survey for the 

property and provided the information on a plan dated February 14, 2023 (Appendix A).  The property is 

located on the west side of Stokes Trail and includes a 2-storey residence, 1-storey building, swimming 

pool, patios and the subject recreational concrete pad.  The recreational pad is approximately 26 m long 

and 13 m wide (338m2).  The centre of the pad is slightly elevated (0.03 m) above the perimeter with a 

gradual slope of 0.4% from the middle of the pad to the perimeter.  The undisturbed manicured ground 

to the north and west slopes gently downward from the property line towards the edge of the pad.  The 

south and east side is bordered by manicured lawn and patios.  The installation includes French drains 

along the east and west side of the recreational pad and an infiltration gallery close to the northeast and 

southwest corners of the pad.   

Review of publicly available well data indicates bedrock and groundwater are approximately 22 m and 

28 m below ground level, respectively and therefore has no bearing on the design of the infiltration 

gallery.  The soil is assumed to be a sandy loam. 
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FIGURE 1:  Location Plan – 100 Stokes Trail, Milton (Campbellville), ON 

  

3. STORMWATER CALCULATIONS 

The runoff volume for the area occupied by the recreational concrete pad was determined using the 

Rational Method of stormwater analysis utilizing Intensity-Duration-Frequency (IDF) data from the Town 

of Milton, Engineering and Parks Standards, 2019.   

The Rational Method equation is: 

Q = (C x i x A) / 360 

 

where 

 

Q = Quantity of Runoff 

C = Runoff Coefficient 

i = Rainfall Intensity  (mm/hr) 

A = Contributing Area (hectares) 
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The analysis was performed utilizing the IDF data presented in Table 1 below: 

TABLE 1:  Rainfall IDF Data – Town of Milton 

Duration 2 - year 

(mm/hr) 

5 - year 

(mm/hr) 

10 - year 

(mm/hr) 

25 - year 

(mm/hr) 

5 minutes 107.4 141.5 164.2 192.7 

10 minutes 79.0 103.5 119.8 140.3 

15 minutes 65.3 86.5 100.7 118.5 

30 minutes 43.0 57.0 66.3 78.0 

60 minutes 24.3 32.2 37.5 44.1 

120 minutes 14.2 19.2 22.5 26.7 

360 minutes 6.2 8.5 10.1 12.1 

720 minutes 3.5 4.9 5.9 7.1 

1440 minutes 2.0 2.8 3.3 4.0 

 

PRE-DEVELOPMENT CONDITION 

As previously noted, the recreational concrete pad was constructed over an area which was previously a  

manicured lawn and a 0.25 Runoff Coefficient was utilized for the pre-development runoff calculations.  

Runoff volume for the pre-development condition for various storm durations are shown below. 

Storm Event/Duration PRE-DEVELOPMENT C=0.25 

  (m3) 

2-yr  1,440 minutes 3.9 

5-yr  1,440 minutes 5.4 

10-yr  1,440 minutes 6.4 

25-yr  1,440 minutes 7.8 
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POST-DEVELOPMENT CONDITION 

The recreational pad is a concrete slab and a 0.90 Runoff Coefficient was utilized for the post-

development runoff calculations.  The existing conditions survey indicates the central area of the 

recreational concrete pad has a slight elevation which promotes runoff to the perimeter of the pad.  This 

does not impact overall runoff volume but does result in storage being required to the northeast and 

southwest of the pad, as shown on the attached drawing.  Runoff volume for the post-development 

condition for various storm durations are shown below. 

Storm Event/Duration POST-DEVELOPMENT C=0.90 

  (m3) 

2-yr  1,440 minutes 14.0 

5-yr  1,440 minutes 19.6 

10-yr  1,440 minutes 23.1 

25-yr  1,440 minutes 28.0 

 

UNDERGROUND STORAGE REQUIREMENTS 

In order to control post-development flows to pre-development conditions, the excess flow must be 

managed.  For the current project, two underground infiltration galleries or soakaway pits are included 

in the design, along with French drains to capture sheet flow from the recreational concrete pad.  The 

required volume to be controlled is post-development runoff of 28.0 m3 minus pre-development runoff 

of 7.8 m3 for a net volume of 20.2 m3 of water.   

The infiltration galleries are backfilled with 50 mm clear stone with a void ratio of 40% and the French 

drains backfilled with 19mm clear stone with a similar void ratio.  Accordingly, in order to achieve the 

required water volume in the infiltration galleries and French drains, the stormwater control measures 

will need to be constructed with a combined minimum excavation volume of 50.5 m3 (runoff volume 

20.2 m3 / 0.40 voids).    

Utilizing the two infiltration galleries and French drains as illustrated on the attached drawing provides 

sufficient capacity to control a 24-hr / 25-year storm event to pre-development conditions.    

Assuming a nominal infiltration rate of 15 mm/hr results in a 50% drawdown in 18 hrs and complete 

drawdown in approximately 36 hours post storm event.  This drawdown is deemed acceptable for this 

location. 
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As an alternative to excavations filled with clean stone, the required storage volume and infiltration can 

be achieved through the use of a variety of technical solutions such as modular cubes or open bottom 

chambers.   Assessment of the alternatives is beyond the scope of the current assignment. 

4. CONCLUSION 

The combined size of the underground galleries and French drains backfilled with clean stone as shown 

on the attached drawing is 58.8 m3 and is sufficient to control post-development runoff to the pre-

development conditions for a 24-hr / 25-year storm event.  This volume will manage 20.2 m3 of runoff 

from the recreational concrete pad.  The water can be managed utilizing underground infiltration 

galleries and French drains adjacent to the recreational concrete pad.   

 

Should you have any questions or concerns, please contact the undersigned. 

 

 

Respectfully submitted, 

Phoenix Engineering Services 

 

 

 

 

 

Steve Clark, M.Sc., P.Eng. 

Senior Project Engineer 
 

Email: steveatphoenix@gmail.com 
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APPENDIX  

 

A   SITE PLAN  
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