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1.0 Introduction 

Crozier Consulting Engineers (Crozier) was retained by Firearms Outlets Canada Inc. to prepare a 

Functional Servicing & Stormwater Management Report in support of a Site Plan Application (SPA) 

for a proposed mixed-use commercial re-development of the site located at 725 Westney Road 

South in the Town of Ajax, Durham Region.  

This report demonstrates how the proposed development’s functional servicing and stormwater 

management will integrate with the existing water, sanitary, and stormwater infrastructure. 

1.1 Reference Materials 

The following documents, design standards, report and record drawings were reference and utilized 

in preparation of the Functional Servicing and Stormwater Management Report: 

 

• Site Plan prepared by Wang Architects Inc (March 2025) 

• Topographic Survey prepared by J.D. Barnes Limited (October 2023) 

• Subsurface Utility Investigation Report and Figure prepared by J.D. Barnes Limited (April 2025) 

• Town of Ajax Design Criteria – Stormwater Management and Storm Drainage (November 

2016) 

• Regional Municipality of Durham’s Design Specifications for Sanitary Sewers (April 2020) 

• Regional Municipality of Durham’s Design Specifications for Watermains (April 2020) 

• Drawing 5-74-IC for existing water servicing in Finley Avenue (Dated January 1974) 

• Drawing AI-80623-P3 for existing water servicing in Westney Road South (Dated January 1981) 

• Drawing P-253-2B-1 for existing sanitary and storm servicing in Finley Avenue (Dated March 

1978) 

• Drawing B-71300-P2 for existing sanitary servicing in Westney Road South (Dated August 1972)  

• Drawing AI-79634-P10 for existing storm servicing in Westney Road South (Dated March 1980) 

 

2.0 Site Description 

The subject property covers an area of approximately 0.66 ha and currently consists of an existing 

firearms warehouse building. The property is located in an employment area and is bounded by 

Finely Avenue to the east, Westney Road South to the south, and commercial properties to the north 

and west.  

As per the Architectural Plans prepared by Wang Architects Inc and dated March 19, 2025, the 

proposed development involves the demolition of a portion of the existing building and the 

construction of a 2-storey addition. The proposed floor area is comprised of the area of the existing 

building that is to remain (854 m2) and the area of the newly constructed 2-storey addition 

(2,521m2), which will result in a total building floor area of 3,375 m2. 
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3.0 Water Servicing 

The Regional Municipality of Durham is responsible for the operation and maintenance of the public 

water supply and treatment system in the Town of Ajax. Any local water supply system will connect 

to the Region’s water network. 

3.1 Existing Water Servicing 

A Subsurface Utility Investigation (SUE), prepared by J.D. Barnes Limited dated April 14, 2025, and as-

constructed drawings (5-74-IC dated January 1974 & AI-80623-P3 dated January 1981) obtained 

from the Region of Durham show the following water infrastructure within proximity of the site: 

• An existing 300 mm diameter watermain on the east side of Finley Avenue.  

• An existing 300 mm diameter watermain on the north side of Westney Road South.  

• An existing 150 mm diameter fire service and 50 mm diameter domestic service off the 

existing 300 mm diameter watermain on Westney Road South currently servicing the existing 

building on Site. 

 

Refer to Drawing C102 for the specific locations of the existing water infrastructure.  

3.2 Design Water Demand 

As the demands provided by the Durham Design Specification for Watermains (2023) are not 

applicable for the proposed development’s land use, the water demand is assumed to be 

equivalent to the design sanitary flow unit rates. As per Durham Design Specification for Sanitary 

Sewers (April 2023) the design sanitary flow rate for commercial developments is 180 m3/ha/day, 

which include the peaking factor. Table 1 summarizes the estimated design water demand. 

Appendix A contains detailed calculations.  

Table 1: Proposed Domestic Water Demand 

 Commercial GFA 

(ha) 

Average Daily Demand 

(L/s) 

Existing Flow 0.15 0.30 

Proposed Flow 0.33 0.691 

1 The proposed average daily demand includes the flow for the portion of the existing building to remain and 

the flow for the proposed 2-storey addition. 

As shown in Table 1 above, the average daily demand for the site under proposed conditions was 

estimated to be 0.69 L/s.  

3.3 Fire Flow Demand 

The Fire Underwriters Survey (FUS) method was used to estimate the fire flow demand for the 

proposed development. The Architect confirmed the proposed building will use non-combustible 

construction and that all vertical openings are to be properly protected. Refer to email 

correspondence in Appendix A. Therefore, a construction coefficient of 0.8 and the area of the 

largest floor plus 25% of each of the two immediately adjoining floors was applied to the fire flow 

calculations (Water Supply for Public Fire Protection by Fire Underwriters Survey, 2020).  
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It was also confirmed the proposed building will be equipped with an adequately designed system 

conforming to NFPA 13 and other NFPA sprinkler standards which reduces the initial fire flow 

demand of the building by up to 30%. The automated sprinkler system is to be designed by the 

Mechanical Engineer; therefore, the detailed design of the system is not included in this report. 

 Table 2 summarizes the required fire flow demand and duration of flow required for the building.  

Table 2: Estimated Fire Flow Demand 

Standard 
Demand Flow  

(L/s) 
Duration  

(h) 

Water Supply for Public Fire 

Protection by Fire Underwriters 

Survey (2020) 

133.3 2 

Note: Floor area was determined by the largest floor plus 25% of each immediately adjoining floors. 

As shown in Table 2, the proposed fire line is required to accommodate a fire flow demand of 133.3 

L/s for a duration of 2.0 hours. Refer to Appendix A for detailed calculations of the proposed fire 

flows. 

3.4 Proposed Water Servicing 

The proposed development will be serviced by the existing 150 mm fire service which connects to 

the existing 300 mm watermain on Westney Road South currently servicing the existing 

development. The existing fire service will be rerouted around the loading ramp inside the property 

limit to avoid conflict with the proposed building addition. A 100 mm domestic service has been 

proposed to connect the existing 300 mm watermain on Westney Road South to accommodate the 

proposed building addition. The existing 50 mm domestic service will be abandoned and capped 

at the 300mm watermain. The portion of existing building and proposed 2-storey addition will be 

serviced by the same connections. 

Refer to Drawing C102 for the specific locations of the proposed water infrastructure.  

4.0 Sanitary Servicing  

The Regional Municipality of Durham is responsible for the operation and maintenance of the public 

sanitary supply and treatment system in the Town of Ajax. Any local sanitary supply system will 

connect to the Region’s sewer network.  

4.1 Existing Sanitary Servicing 

A Subsurface Utility Investigation (SUE), prepared by J.D. Barnes Limited dated April 14, 2025, and as-

constructed drawings (drawing P-253-2B-1 dated March 1978, and drawing B-71300-P2 dated 

August 1972) obtained from the Region of Durham show the following water infrastructure within 

proximity of the site: 

• An existing 250 mm diameter sanitary sewer flowing south along Finley Avenue.  

• An existing 675 mm diameter sanitary sewer flowing west along Westney Road South.  

• An existing 150 mm diameter sanitary service off the existing 675 mm diameter sanitary sewer 

on Westney Road South currently servicing the existing building on Site. 

 

Refer to Drawing C102 for the specific locations of the existing sanitary infrastructure.  
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4.2 Sanitary Design Flow 

The sanitary design flow for the subject property was calculated using the Regional Municipality of 

Durham’s Design Specifications for Sanitary Sewers (April 2020). A design flow of 180 m3/ha/day 

which includes infiltration and peaking effect was applied to the unit sewage flows to obtain the 

total estimated design sewage flow.  

A summary of the results is presented in Table 3, and detailed calculations are provided in 

Appendix B. 

Table 3: Proposed Sanitary Design Flow 

 
Commercial GFA 

(ha) 

Average Daily Demand 

(L/s) 

Existing Flow 0.15 0.30 

Proposed Flow 0.33 0.691 

1 The proposed average daily demand includes the flow for the portion of the existing building to remain and 

the flow for the proposed 2-storey addition. 

As shown in Table 3 above, the sanitary design flow for the site under proposed conditions was 

estimated to be 0.69 L/s.  

4.3 Proposed Sanitary Servicing 

The proposed development will be serviced by the existing 150 mm sanitary service off the existing 

675 mm sanitary sewer on Westney Road South currently servicing the existing development. No 

new connections to the municipal sanitary system are required as a result of the development. The 

portion of existing building to remain and proposed 2-storey addition will be serviced by the same 

connection via the internal mechanical system.  

Refer to Drawing C102 for the specific locations of the proposed sanitary servicing concept.  

5.0 Stormwater Drainage Conditions 

5.1 Existing Drainage Conditions 

Based on a review of the existing topographic survey completed by J.D. Barnes Limited dated 

October 2023, the Site currently comprises of an asphalt parking lot, landscaped areas along the 

east and south property limits and an existing building. The Site slopes from the northeast to the 

southwest.  

A Subsurface Utility Investigation (SUE), prepared by J.D. Barnes Limited dated November 6, 2023, 

and as-constructed drawings (AI-79634-P10 dated March 1980 & P-253-2B-1 dated March 1978) 

obtained from the Region of Durham show the following water infrastructure within proximity of the 

site: 

• An existing 750 mm diameter storm sewer flowing south along Finley Avenue. 

• An existing 750 mm diameter storm sewer flowing west along Westney Avenue South. 

• An existing internal storm sewer system comprised of four (4) catchbasins and 300 mm 

diameter storm sewers to service the existing development. An existing 300 mm diameter 

storm connection from the existing building conveying runoff from the roof connects to the 

storm sewer system. The outlet is a 375 mm diameter sewer off the existing 750 mm storm 

sewer in Westney Avenue South. 
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Table 4 provides a breakdown of pre-development site area and associated runoff coefficients with 

the existing drainage conditions on the Pre-Development Drainage Plan (Figure 1). 

Table 4: Pre-Development Land Areas and Runoff Coefficients 

Catchment 

No. 
Outlet Location 

Pervious 

Area 

(m2) 

Impervious 

Area (m2) 

Weighted 

Runoff 

Coefficient 

(RC) 

101 To Storm Sewer in Westney Ave S 646 5,292 0.83 

UC1 Uncontrolled to Westney Ave S 607 18 0.27 

Total Site 6,563 0.78 

 

5.2 Proposed Drainage Condition 

The existing drainage pattern of the Site will be maintained. The development area including the 

proposed 2-Storey addition will be graded to promote positive drainage away from the building 

and to continue conveying stormwater to the existing catchbasins on site which ultimately 

discharge to the existing 750 mm storm sewer in Westney Avenue South.  

One (1) existing catchbasin (CB3) will be removed and disposed off site along with the connecting 

storm sewer to prevent conflict with the construction of the proposed loading ramp to the 2-Storey 

addition. Runoff originally directed to CB3 will be collected by CB2 and ultimately discharged to the 

existing storm sewer via the internal sewer system. 

The runoff from the existing and proposed roofs will be collected and discharged to the existing 300 

mm diameter connection from the building to the internal storm sewer system on site and ultimately 

to the existing 750 mm diameter storm sewer in Westney Road South. 

Table 5 provides a breakdown of the post-development site areas and associated runoff coefficient 

shown on the Post-Development Drainage Plan (Figure 2). 

Table 5: Post-Development Land Areas and Runoff Coefficients 

Catchment 

No. 
Outlet Location 

Pervious 

(m2) 

Impervious 

Area 

(m2) 

Weighted 

Runoff 

Coefficient 

(RC) 

201 
Roof to Storm Sewer in 

Westney Road S 
0 2,121 0.90 

202 
To Storm Sewer in 

Westney Road S 
1,252 2,565 0.69 

UC1 
Uncontrolled to Westney 

Road S 
599 26 0.28 

Total Site 6,563 0.72 
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6.0 Stormwater Management 

As the site is in the Town of Ajax, the proposed stormwater management design must comply with 

the following documents: 

• Section C: Stormwater Management and Storm Drainage (Town of Ajax Design Criteria, 

Revised November 2016) 

Table 6 provides a summary of the stormwater management criteria based on the stormwater 

management design guidelines. 

Table 6: Summary of Stormwater Management Controls 

Control Parameter Catchment 201 

Quantity Control 

In areas where no Watershed or Sub-watershed Planning or Sub-

watershed Impact Study has been completed, it is the policy of The Town 

to require that runoff peak flows are controlled to pre-development levels 

for the 2-year through 100-year events. 

 

Quality Control 
Achieve Ontario Ministry of the Environment, Conservation and Parks 

Enhanced Level of protection (80% total suspended solids (TSS) removal) 

Water Balance 
Retain at least the first 5 mm from each rainfall through rainwater reuse, 

on-site infiltration & evapotranspiration.  

Erosion and 

Sediment Controls 
Provided during construction and until the site is stabilized 

 

The following sections describe how the stormwater management criteria are adhered to on the 

subject property.  

6.1 Stormwater Quantity Control 

The Modified Rational Method was used to determine the pre-development and post-development 

flow rates for the site using the Town of Ajax intensity-duration-frequency (IDF) rainfall data for the 

site area. The post development peak flow rates were compared to the pre-development peak 

flow rates for each of the storm events to determine if on-site storage will be required.  

The development area for the construction of the 2-storey addition is currently comprised of asphalt 

pavement and a portion of the existing building to be demolished. The development area in 

proposed conditions will be comprised of the proposed building, a concrete walkway along the 

west edge of the 2-storey addition and a landscape strip wrapping around the north and west ends 

of the proposed 2-storey addition. In the proposed condition, the increase in landscape area results 

in a decrease in post-development peak flow rates from the pre-development conditions and no 

flow attenuation or storage is required to meet pre-development rates to satisfy the quantity control 

criteria.  
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Table 7 summarizes the calculated peak flow rates for each of the storm events in pre- and post-

development conditions. 

Table 7: Summary of Peak Flow and Storage Volume 

Storm 

Event 

(year) 

Ca1 

Pre- Development Post- Development Post to 

Pre Peak 

Flow Rate 

Decrease 

(L/s)  

Required 

Storage 

(m3) 

Peak Flow 

Rate 

(L/s) 

Uncontrolled 

Flow Rate 

(L/s) 

Peak Flow 

Rate  

(L/s) 

Uncontrolled 

Flow Rate 

(L/s) 

2 1.00 107.0 3.7 104.4 3.8 2.5 0 

5 1.00 147.3 5.0 143.7 5.2 3.4 0 

10 1.00 173.9 5.9 169.6 6.1 4.1 0 

25 1.10 228.8 7.8 223.3 8.0 5.3 0 

50 1.20 280.0 9.6 273.1 9.8 6.5 0 

100 1.25 322.6 11.0 314.7 11.3 7.5 0 
1 Ca is Antecedent Precipitation Factor (Town of Ajax Design Criteria – Stormwater Management and Storm 

Drainage) 

Refer to Appendix C for detailed stormwater management calculations. 

6.2 Stormwater Quality Control 

The development results in an increase of the total roof. As well as an increase in landscape area 

due to the landscape strip proposed north and west of the 2-storey addition. The quality of 

stormwater runoff leaving the Site is therefore overall improved in proposed conditions due to the 

increase in roof area and landscaped area which inherently meets 80% TSS removal requirements. 

Therefore, no pre-treatment of the stormwater runoff is proposed prior to discharging to the existing 

storm sewer on Westney Road South. 

6.3 Water Balance 

 

The required retention volume for the 5 mm rainfall event for the 2-storey addition’s roof area of 

1,169 m² in the proposed conditions is 5.85 m3. Refer to Appendix C for detailed calculations. 

Water balance will be achieved using a proposed infiltration tank. Runoff from the roof will be 

conveyed to the proposed infiltration tank prior to discharging to the Westney Road storm sewer, as 

shown on Drawing C102. A hydrogeological investigation (Technical Memorandum, SLR Consulting 

Ltd., March 2025) determined that the underlying soil consists of silty clay with permeability of 

approximately 1.2 × 10-7 m/s and infiltration rate of 5 mm/hr. A safety factor of 2.5 is applied to the 

measured infiltration rate to obtain the design infiltration rate of 2.0 mm/hr. The infiltration tank will 

provide a storage depth of 0.32 m to drain the total storage volume of 5.90 m3 within 63 hours. The 

bottom of the infiltration tank is approximately 6.5 m above the observed high groundwater level. 

Refer to Appendix C for the tank sizing calculations and the technical memorandum prepared by 

SLR Consulting Ltd.  

7.0 Erosion and Sediment Controls During Construction 

Erosion and sediment controls (ESC) will be installed prior to the start of any construction activities 

and will be maintained until the site is stabilized or as directed by the Site Engineer or the Town of 

Ajax. The Contractor will inspect the ESC after each significant rainfall event to ensure they are 

maintained in proper working condition. The ESC strategy and location of the recommended 

control features will be designed at detailed design and will include but not be limited to the below 

items: 
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Sediment Control Fencing  

Sediment control fencing will be installed on the perimeter of the site to intercept sheet flow.  Based 

on field decisions, the Site Engineer and the Owner may add additional sediment control fencing 

prior to, during, and following construction. 

Rock Mud Mat 

A rock mud mat will be installed at the entrance to the construction zone in order to prevent mud 

tracking from the site onto the surrounding lands and perimeter roadway network. All construction 

traffic will be restricted to this access only.  

Filter Cloth in Catch Basins 

Filter cloth will be installed in the existing nearby storm sewer catch basins on Westney Road South, 

Finley Avenue and on site. The filter cloth will provide sediment control to prevent silt and sediment 

from entering the stormwater system. Filter fabric for silt control should be Terra Fix 270R or approved 

equivalent. 

8.0 Conclusions and Recommendations 

The proposed development can be serviced for water, sanitary, and stormwater in accordance 

with the Town of Ajax and Region of Durham’s requirements and standards. Our conclusions and 

recommendations include: 

1. Water servicing for the proposed 2-storey addition will be provided using the existing 150 mm 

diameter fire line off the existing 300 mm diameter watermain on Westney Road South. The 

connection will be re-routed around the loading ramp inside the property limit to avoid 

conflict with the proposed building addition. A 100 mm domestic service has been proposed 

to connect the existing 300 mm watermain on Westney Road South to accommodate the 

demand of the proposed building addition.  

2. Sanitary servicing for the proposed 2-storey addition will be provided by the existing 150 mm 

diameter sanitary connection, located at the south end of the existing building, which is 

ultimately connected to the existing 675 mm diameter sanitary sewer in Westney Road 

South. Sanitary flow from the proposed addition will be directed to the existing 150 mm 

diameter sanitary connection via the building’s mechanical system. No new connections to 

municipal sanitary system are required as a result of the development. 

3. Runoff peak flows from the 2-year to the 100-year storm events will be reduced in the post 

development conditions. No storage, flow control or attenuation is required as the existing 

development area is comprised of impervious roof and asphalt and the proposed 

development is comprised of proposed building, a concrete walkway and landscape area. 

The increase in landscaped area in proposed conditions results in a decrease of the in post-

development peak flow rates from the pre-development conditions. 

4. Storm servicing for the proposed 2-storey addition will be provided by the existing 150 mm 

diameter storm connection, located at the south end of the existing building, to the on-site 

storm sewer system. The runoff from the proposed roof will be connected to this service 

connection via the building’s mechanical system.   

5. The water quality of stormwater runoff leaving the Site is considered to be improved due to 

the increase in total rooftop and landscaped area on-site, therefore, no treatment is 

required as a result of the proposed development. 
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6. The required retention volume for the 5 mm rainfall event for the 2-storey addition’s roof area 

of 1,169 m² in the proposed conditions is 5.85 m3. The water balance criteria will be achieved 

by the proposed infiltration tank. 

 

Based on the conclusions, we recommend the approval of the development application for the site 

from the perspective of functional servicing and stormwater management.  

Respectfully submitted, 

 

C.F. CROZIER & ASSOCIATES INC.  C.F. CROZIER & ASSOCIATES INC. 

      

  

 

    

    

 

 

 

 

 

 

Gamsa Sivanantham P.Eng. Mena Iskander P.Eng. 

Project Engineer Project Manager  
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APPENDIX  A 
 

 

 

Water Demand Calculations 
  



Project: 725 Westney Road South Created By: GS Date: 2023.11.30
Project No.: 2542-6840 Checked By: MI Updated: 2024.06.19

0.66 ha

Commercial:

Commercial GFA: 1448.52 m2

0.145 ha

Water Demand:

Average Daily Demand = 26,073 L/day
Average Daily Demand = 0.30 L/s

Existing Domestic Water Demand

Notes & References
Site Area: 

Design Parameters
Commercial Average Demand (Including 

Peaking Factor)
(m3/ha/day)

Note: Demands provided by the Durham Design 
Specification for Watermains (2023) are not 

applicable for the proposed development. As 
such, the design sanitary flow rate, as per Durham 

Design Specifications for Sanitary Sewers (2023), 
was used.

180

J:\2500\2542 - Firearms Outlets Canada Inc\6840 - 725 Westney Road South\Design\Civil_Water\6840_WTR



Project: 725 Westney Road South Created By: GS Date: 2023.11.30
Project No.: 2542-6840 Checked By: MI Updated: 2024.06.19

0.66 ha

Commercial:
Commercial GFA: 3334.2 m2

0.33 ha

Water Demand:

Average Daily Demand = 60,016 L/day
Average Daily Demand = 0.69 L/s

Proposed Domestic Water Demand

Notes & References
Site Area: 

Design Parameters
Commercial Average Demand (Including 

Peaking Factor)
(m3/ha/day)

180

As per Architectural Plan A1.1 dated July 2023. 
Existing Building to Remain GFA = 949.2 m2                

Proposed Building GFA = 2,385 m2

Note: Demands provided by the Durham Design 
Specification for Watermains (2023) are not 

applicable for the proposed development. As 
such, the design sanitary flow rate, as per Durham 

Design Specifications for Sanitary Sewers (2023), 
was used.

J:\2500\2542 - Firearms Outlets Canada Inc\6840 - 725 Westney Road South\Design\Civil_Water\6840_WTR



Date: 2024.06.19

Fire Protection Volume Calculation Design: GS

CFCA File: 2542-6840 Check: MI

   Water Supply for Public Fire Protection - 2020
    Fire Underwriters Survey

   Part II  -  Guide for Determination of Required Fire Flow

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

RFF = 220 * C * sqrt A
where

RFF = the required fire flow in litres per minute

C = coefficient related to the type of construction:
= 1.5 for Type V Wood Frame Construction  
= 0.8 for Type IV-A Mass Timber Construction 
= 0.9 for Type IV-B Mass Timber Construction
= 1.0 for Type IV-C Mass Timber Construction 
= 1.5 for Type IV-D Mass Timber Construction 
= 1.0 for Type III Ordinary Construction 
= 0.8 for Type II Non-combustible Construction 
= 0.6 for Type I Fire-resistive Construction

Proposed Buildings

Floor 1 2,163.0 sq.m 100%
Floor 2 530.0 sq.m 25%

 
Area = 2,296               sq.m Area of the single largest floor plus 25% of each of the two immediately adjoining floors.

C = 0.8 Assumes Type II Non-combustible Construction 

Therefore RFF = 8,433 L/min

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may 
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Burning 25%

Combustible 0% (No Change)

Rapid Burning 25% surcharge

2,108 L/min surcharge
10,542 L/min

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers   -  The value obtained in No. 2 above maybe reduced by up to 50% for complete automatic sprinkler protection.  
The initial credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other
NFPA sprinkler standards.

30%

3,163 L/min reduction

725 Westney Road South

As part of this analysis,  it is assumed that the building will be have an automatic sprinkler protection designed and 
installed in accordance with NFPA 13.
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Fire Protection Volume Calculation Designed By: GS
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   Water Supply for Public Fire Protection - 2020
    Fire Underwriters Survey

   Part II  -  Guide for Determination of Required Fire Flow

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration.  The percentage shall depend upon the height, area, and construction of the 
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) exposed, the occupancy of the 
exposed building(s) and the effect of hillside locations on the possible spread of fire.

Exposed buildings

Name Distance (m)
Length-Height 

Factor
Charge 

(%)
Surcharge 
(L/min)

E > 30 - 0% -            
W 13.5 41-60 0% -            
N 9.8 81-100 3% 316            
S > 30 - 0% -            

316 L/min Surcharge

Determine Required Fire Flow

No.1 8,433
No. 2 2,108 surcharge
No. 3 -3,163 reduction
No. 4 316 surcharge

Required Flow: 7,695 L/min
Rounded to nearest 1000 L/min: 8,000 L/min or 133.3 L/s

2,113 USGPM

Type II - Without Unprotected Openings



1

Gamsa Sivanantham

From: Jue Wang <jue@wangarchitects.ca>
Sent: November 16, 2023 3:19 PM
To: Gamsa Sivanantham
Cc: Mena Iskander; Henry Wang
Subject: Re: FW: Draft Survey / 725 Westney Road South

Hi Gamsa, 
 
Please see below in red, 
 

1. Is the existing building sprinklered? Yes 
2. Will the proposed addition be sprinklered? Yes 
3. Its my understanding a Mechanical consultant is not retained at this time, however, do you know if the addition 

will be serviced internally from the existing building? Or will it be serviced separately with new external sanitary 
and watermain connections? Addition to be served by the existing system as much as possible. 

 
1. What is the construction type of the existing/proposed building as defined in the attached guideline? Non-

combustible steel framing construction 
2. Do vertical openings (i.e. walls of masonry or other limited or non-combustible construction) have a fire 

resistance rating of at least 1 hour? Yes 
3. Do all vertical firewalls have a fire resistance rating of at least 2 hours and meet the requirements of the 

National Building Code? Yes 
4. What is the occupancy fire hazard for the buildings? Group F, division 1, high hazardous industrial occupancy 
5. Are there any sprinkler systems provided for the building? Yes 

a. If so, is it an automatic sprinkler protection design and installed in accordance with NFPA 13? Yes 
b. Is the water supply standard for both the system and Fire Department hose lines? Yes 
c. Is it a fully supervised system? Mechanical engineer to advise 

 
Best regards, 
 
Jue Wang M. Arch 
T: 905-604-6960 
E: jue@wangarchitects.ca 
 
 

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the  
Internet.

 
WANG ARCHITECTS INC. 
3950 14th Avenue Suite 609 
Markham ON L3R 0A9  
wangarchitects.ca 
 
 
On Thu, Nov 16, 2023 at 2:24 PM Gamsa Sivanantham <gsivanantham@cfcrozier.ca> wrote: 

Hi Jue, 
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Project: 725 Westney Road South Created By: GS Date: 2023.11.30
Project No.: 2542-6840 MI Updated: 2024.06.19

0.66 ha

Commercial:
Commercial GFA: 1448.52 m2

0.145 ha

Sanitary Design Flow:

Average Daily Demand = 26073.36 L/d

Average Daily Demand = 0.30 L/s

 

Commercial Average Flow (Including Peak Factor)
(m3/ha/day)

Average Daily Demand = Average Flow 
(m2/ha/day) * GFA (ha) * 1000 / 86400

180

The Regional Municipality of Durham Design 
Specifications for Sanitary Sewers (April 2020)

Checked By:

Existing Domestic Sanitary Design Flow 

Notes & References
Site Area: 

Design Parameters
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Project: 725 Westney Road South Created By: GS Date: 2023.11.30
Project No.: 2542-6840 MI Updated: 2024.06.19

0.66 ha

Commercial:
Commercial/Industrial GFA: 3334.20 m2

0.33 ha

Sanitary Design Flow:

Average Daily Demand = 60015.6 L/d

Average Daily Demand = 0.69 L/s

 

Proposed Domestic Sanitary Design Flow 

Notes & References
Site Area: 

Design Parameters

The Regional Municipality of Durham Design 
Specifications for Sanitary Sewers (April 2020)

Average Daily Demand = Average Flow 
(m2/ha/day) * GFA (ha) * 1000 / 86400

Commercial Average Flow (Including Peaking 
Factor)

(m3/ha/day)
180

As per Architectural Plan A1.1 dated July 2023. 
Existing Building to Remain GFA = 949.2 m2                

Proposed Building GFA = 2385 m2
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Stormwater Management Design Calculations 
  



Project: 725 Westney Road S
Project No.: 2542-6840

Created By: GS
Checked By: MI

Date: 2023.12.19
Updated: 2024.06.18

Time of Concentration: Tc = 10.00 mins

2 yr 696.484 4.875 0.810 78.20

5 yr 1022.724 5.256 0.826 107.71

10 yr 1331.164 6.006 0.847 127.12

25 yr 1606.048 6.006 0.850 152.10

50 yr 1831.947 6.012 0.856 170.57

100 yr 2031.456 6.006 0.857 188.68

Area 
(ha)

Area
(m2)

C
Weighted 

Average C

0.07 646.00 0.25 0.03
0.53 5292.15 0.90 0.79
0.60 5938.15 - 0.82

0.06 607.00 0.25 0.24
0.00 18.00 0.90 0.03
0.06 625.00 - 0.27
0.66 6563.15 - 0.77

Area 
(ha)

Area
(m2)

C
Weighted 

Average C

0.21 2121.23 0.90 0.90
0.21 2121.23 - 0.90

0.13 1252.19 0.25 0.08

0.26 2564.73 0.90 0.60

0.38 3816.92 - 0.69
0.60 5938.15 - 0.76

0.06 599.17 0.25 0.24

0.00 25.83 0.90 0.04

0.06 625.00 - 0.28
0.66 6563.15 - 0.72

Equations:

Total Sub catchment

Catchment UC1 Uncontrolled to Westney Road

Catchment 202 to Storm Sewer in Westney Road via Ex. Storm Connection
Pervious

Impervious

Total Sub catchment
Total 

Total Sub catchment

Pervious

Impervious

Modified Rational Calculations - Input Parameters
Storm Data: Town of Ajax References

Design Criteria for Town of Ajax (November 
2016) 

Return Period A B C
I

(mm/hr)

Total Site

Pre-Development Conditions

Land Use

Catchment 101 to Storm Sewer in Westney Road
Pervious

Impervious
Total Sub catchment

Post-Development Conditions

Catchment UC1 Uncontrolled to Westney Road
Pervious

Impervious
Total Sub catchment

Total Site

Land Use

Catchment 201 Roof to Storm Sewer in Westney Road via Ex. Storm Connection
Roof

Intensity
i(Td) = A / (T + B)^C
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Project: 725 Westney Road S
Project No.: 2542-6840

Created By: GS
Checked By: MI

Date: 2023.12.19
Updated: 2024.06.18

Peak Flows 

Pre-Development
Catchment 101 to Storm Sewer in Westney Road

Storm Event C i (mm/hr) A (ha) Q (m3/s) Q (L/s)
Antecedent 
Precipitation 
Factor (Ca)

Q (L/s)

2 yr 0.82 78.20 0.107 106.962 1.00 106.96

5 yr 0.82 107.71 0.147 147.315 1.00 147.31

10 yr 0.82 127.12 0.174 173.866 1.00 173.87

25 yr 0.82 152.10 0.208 208.031 1.10 228.83

50 yr 0.82 170.57 0.233 233.301 1.20 279.96

100 yr 0.82 188.68 0.258 258.076 1.25 322.59

Catchment UC1 - Flow to Storm Sewers in Right-of-Ways

Storm Event C i (mm/hr) A (ha) Q (m3/s) Q (L/s)
Antecedent 
Precipitation 
Factor (Ca)

Q (L/s)

2 yr 0.27 78.20 0.004 3.651 1.00 3.65

5 yr 0.27 107.71 0.005 5.029 1.00 5.03

10 yr 0.27 127.12 0.006 5.935 1.00 5.94

25 yr 0.27 152.10 0.007 7.101 1.10 7.81

50 yr 0.27 170.57 0.008 7.964 1.20 9.56

100 yr 0.27 188.68 0.009 8.810 1.25 11.01

Allowable Release Rate 
Storm Event Qtarget

2 yr 110.61

5 yr 152.34

10 yr 179.80

25 yr 236.65

50 yr 289.52

100 yr 333.61

Post-Development
Catchment 201 & 202 - Flow to Storm Sewer in Westney Road

Storm Event C i (mm/hr) A (ha) Q (m3/s) Q (L/s)
Antecedent 
Precipitation 
Factor (Ca)

Q (L/s)

2 yr 0.80 78.20 0.104 104.354 1.00 104.35

5 yr 0.80 107.71 0.144 143.722 1.00 143.72

10 yr 0.80 127.12 0.170 169.625 1.00 169.63

25 yr 0.80 152.10 0.203 202.957 1.10 223.25

50 yr 0.80 170.57 0.228 227.611 1.20 273.13

100 yr 0.80 188.68 0.252 251.781 1.25 314.73

Catchment UC1 - Flow to Storm Sewers in Right-of-Ways

Storm Event C i (mm/hr) A (ha) Q (m3/s) Q (L/s)
Antecedent 
Precipitation 
Factor (Ca)

Q (L/s)

2 yr 0.28 78.20 0.004 3.762 1.00 3.76

5 yr 0.28 107.71 0.005 5.181 1.00 5.18

10 yr 0.28 127.12 0.006 6.115 1.00 6.11

25 yr 0.28 152.10 0.007 7.317 1.10 8.05

50 yr 0.28 170.57 0.008 8.205 1.20 9.85

100 yr 0.28 188.68 0.009 9.077 1.25 11.35

2 yr 107.0 3.7 110.6 104.4 3.8 108.1 0.00

5 yr 147.3 5.0 152.3 143.7 5.2 148.9 0.00

10 yr 173.9 5.9 179.8 169.6 6.1 175.7 0.00

25 yr 228.8 7.8 236.6 223.3 8.0 231.3 0.00

50 yr 280.0 9.6 289.5 273.1 9.8 283.0 0.00

100 yr 322.6 11.0 333.6 314.7 11.3 326.1 0.00

Equations:

 Rational Calculations -  Peak Flow Summary

0.60

0.06

Qpre-101

0.06

QUC1 Qtotal

Pre-Development Post-Development
Peak Flows (L/s)

Required 
Storage (m3)

0.60

Storm Event (years)
Qpost-201+202QtotalQUC1

Intensity
i(Td) = A / (T + B)^C

Peak Flow
Qpost = 0.0028 • Cpost • i(Td) • A • f
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Project: 725 Westney Road S Date: 2023.12.19

Project No.: 2542-6840 Revised: 2024.06.18

Designed By: GS

Checked By: MI

Drainage Area ID = 201 & 202 Drainage Area ID = UC1
Drainage Area = 0.21 ha Drainage Area = 0.06 ha

Rainfall Intensity Equation: Runoff Coefficient = 0.80 Runoff Coefficient = 0.28

Release Rate = 104.35 L/s Uncontrolled Release Rate = 3.76 L/s

Max. Storage Volume Required = 0.00 m3 Release Rate = 104.4 L/s
a= 696.484 Storage Volume Provided = 0.00 m3 Uncontrolled Release Rate = 3.8 L/s
b= 4.88 Total Site Release Rate = 108.12 L/s
c= 0.81

Time Rainfall Intensity Q Runoff Q Release
Storage Volume 

Required
(minutes) (mm/hr) (L/s) (L/s) (m3)

10 78.2 36.9 36.9 0.0
15 61.8 29.2 29.2 0.0
20 51.6 24.3 24.3 0.0
25 44.5 21.0 21.0 0.0
30 39.2 18.5 18.5 0.0
35 35.2 16.6 16.6 0.0
40 32.0 15.1 15.1 0.0
45 29.4 13.8 13.8 0.0
50 27.2 12.8 12.8 0.0
55 25.3 11.9 11.9 0.0
60 23.7 11.2 11.2 0.0
65 22.3 10.5 10.5 0.0
70 21.1 10.0 10.0 0.0
75 20.0 9.5 9.5 0.0
80 19.1 9.0 9.0 0.0
85 18.2 8.6 8.6 0.0
90 17.4 8.2 8.2 0.0
95 16.7 7.9 7.9 0.0

100 16.1 7.6 7.6 0.0
105 15.5 7.3 7.3 0.0
110 14.9 7.0 7.0 0.0
115 14.4 6.8 6.8 0.0
120 14.0 6.6 6.6 0.0
125 13.5 6.4 6.4 0.0
130 13.1 6.2 6.2 0.0
135 12.7 6.0 6.0 0.0
140 12.4 5.8 5.8 0.0
145 12.0 5.7 5.7 0.0
150 11.7 5.5 5.5 0.0
155 11.4 5.4 5.4 0.0
160 11.1 5.3 5.3 0.0

0.5
0.5

0.7
0.6
0.6
0.6
0.6
0.6

0.7

1.1
1.0
1.0
0.9
0.9
0.8
0.8
0.8
0.7
0.7
0.7

1.1

(L/s)
3.8
3.0
2.5
2.1
1.9
1.7
1.5
1.4
1.3
1.2

Q Runoff

MODIFIED RATIONAL METHOD CALCULATIONS - 2 YEAR STORM EVENT

CONTROLLED AREA UNCONTROLLED AREA

Intensity
i(Td) = A / (T + B)^C

Town of Ajax
(2-Year)
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Project: 725 Westney Road S Date: 2023.12.19

Project No.: 2542-6840 Revised: 2024.06.18

Designed By: GS

Checked By: MI

Drainage Area ID = 201 & 202 Drainage Area ID = UC1
Drainage Area = 0.21 ha Drainage Area = 0.06 ha

Rainfall Intensity Equation: Runoff Coefficient = 0.90 Runoff Coefficient = 0.28

Release Rate  = 143.72 L/s Uncontrolled Release Rate = 5.18 L/s

Max. Storage Volume Required = 0.00 m3 Release Rate  = 143.7 L/s
a= 1022.724 Storage Volume Provided = 0.00 m3 Uncontrolled Release Rate = 5.2 L/s
b= 5.26 Total Site Release Rate = 148.90 L/s
c= 0.83

Time Rainfall Intensity Q Runoff Q Release
Storage Volume 

Required
(minutes) (mm/hr) (L/s) (L/s) (m3)

10 107.7 57.2 57.2 0.0
15 85.2 45.2 45.2 0.0
20 71.0 37.7 37.7 0.0
25 61.2 32.5 32.5 0.0
30 53.9 28.6 28.6 0.0
35 48.3 25.6 25.6 0.0
40 43.9 23.3 23.3 0.0
45 40.2 21.4 21.4 0.0
50 37.2 19.7 19.7 0.0
55 34.6 18.4 18.4 0.0
60 32.4 17.2 17.2 0.0
65 30.5 16.2 16.2 0.0
70 28.8 15.3 15.3 0.0
75 27.3 14.5 14.5 0.0
80 26.0 13.8 13.8 0.0
85 24.8 13.2 13.2 0.0
90 23.7 12.6 12.6 0.0
95 22.7 12.1 12.1 0.0

100 21.8 11.6 11.6 0.0
105 21.0 11.2 11.2 0.0
110 20.3 10.8 10.8 0.0
115 19.6 10.4 10.4 0.0
120 18.9 10.0 10.0 0.0
125 18.3 9.7 9.7 0.0
130 17.8 9.4 9.4 0.0
135 17.2 9.1 9.1 0.0
140 16.7 8.9 8.9 0.0
145 16.3 8.6 8.6 0.0
150 15.8 8.4 8.4 0.0
155 15.4 8.2 8.2 0.0
160 15.1 8.0 8.0 0.0

0.7
0.7

0.9
0.9
0.8
0.8
0.8
0.8

0.9

1.5
1.4
1.3
1.3
1.2
1.1
1.1
1.1
1.0
1.0
0.9

1.6

(L/s)
5.2
4.1
3.4
2.9
2.6
2.3
2.1
1.9
1.8
1.7

Q Runoff

MODIFIED RATIONAL METHOD CALCULATIONS - 5 YEAR STORM EVENT

CONTROLLED AREA UNCONTROLLED AREA

Intensity
i(Td) = A / (T + B)^C

Town of Ajax
(5-Year)
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Project: 725 Westney Road S Date: 2023.12.19

Project No.: 2542-6840 Revised: 2024.06.18

Designed By: GS

Checked By: MI

Drainage Area ID = 201 & 202 Drainage Area ID = UC1
Drainage Area = 0.21 ha Drainage Area = 0.06 ha

Rainfall Intensity Equation: Runoff Coefficient = 0.90 Runoff Coefficient = 0.28

Release Rate = 169.63 L/s Uncontrolled Release Rate = 6.11 L/s

Max. Storage Volume Required = 0.00 m3 Release Rate = 169.6 L/s
a= 1331.164 Storage Volume Provided = 0.00 m3 Uncontrolled Release Rate = 6.1 L/s
b= 6.01 Total Site Release Rate = 175.74 L/s
c= 0.85

Time Rainfall Intensity Q Runoff Q Release
Storage Volume 

Required
(minutes) (mm/hr) (L/s) (L/s) (m3)

10 127.1 67.5 67.5 0.0
15 101.0 53.6 53.6 0.0
20 84.3 44.7 44.7 0.0
25 72.6 38.5 38.5 0.0
30 64.0 34.0 34.0 0.0
35 57.3 30.4 30.4 0.0
40 52.0 27.6 27.6 0.0
45 47.6 25.3 25.3 0.0
50 44.0 23.4 23.4 0.0
55 40.9 21.7 21.7 0.0
60 38.3 20.3 20.3 0.0
65 36.0 19.1 19.1 0.0
70 34.0 18.0 18.0 0.0
75 32.2 17.1 17.1 0.0
80 30.6 16.2 16.2 0.0
85 29.2 15.5 15.5 0.0
90 27.9 14.8 14.8 0.0
95 26.7 14.2 14.2 0.0

100 25.6 13.6 13.6 0.0
105 24.7 13.1 13.1 0.0
110 23.7 12.6 12.6 0.0
115 22.9 12.2 12.2 0.0
120 22.1 11.8 11.8 0.0
125 21.4 11.4 11.4 0.0
130 20.8 11.0 11.0 0.0
135 20.1 10.7 10.7 0.0
140 19.5 10.4 10.4 0.0
145 19.0 10.1 10.1 0.0
150 18.5 9.8 9.8 0.0
155 18.0 9.5 9.5 0.0
160 17.5 9.3 9.3 0.0

0.9
0.8

1.0
1.0
1.0
0.9
0.9
0.9

1.1

1.7
1.6
1.5
1.5
1.4
1.3
1.3
1.2
1.2
1.1
1.1

1.8

(L/s)
6.1
4.9
4.1
3.5
3.1
2.8
2.5
2.3
2.1
2.0

Q Runoff

MODIFIED RATIONAL METHOD CALCULATIONS - 10 YEAR STORM EVENT

CONTROLLED AREA UNCONTROLLED AREA

Intensity
i(Td) = A / (T + B)^C

Town of Ajax
(10-Year)
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Project: 725 Westney Road S Date: 2023.12.19

Project No.: 2542-6840 Revised: 2024.06.18

Designed By: GS

Checked By: MI

Drainage Area ID = 201 & 202 Drainage Area ID = UC1
Drainage Area = 0.21 ha Drainage Area = 0.06 ha

Rainfall Intensity Equation: Runoff Coefficient = 0.90 Runoff Coefficient = 0.28

 Release Rate = 223.25 L/s Uncontrolled Release Rate = 8.05 L/s

Max. Storage Volume Required = 0.00 m3  Release Rate = 223.3 L/s
a= 1606.048 Storage Volume Provided = 0.00 m3 Uncontrolled Release Rate = 7.3 L/s
b= 6.01 Total Site Release Rate = 230.57 L/s
c= 0.85

Time Rainfall Intensity Q Runoff Q Release
Storage Volume 

Required
(minutes) (mm/hr) (L/s) (L/s) (m3)

10 152.1 80.7 80.7 0.0
15 120.7 64.1 64.1 0.0
20 100.7 53.4 53.4 0.0
25 86.7 46.0 46.0 0.0
30 76.4 40.5 40.5 0.0
35 68.4 36.3 36.3 0.0
40 62.0 32.9 32.9 0.0
45 56.8 30.1 30.1 0.0
50 52.5 27.8 27.8 0.0
55 48.8 25.9 25.9 0.0
60 45.6 24.2 24.2 0.0
65 42.9 22.8 22.8 0.0
70 40.5 21.5 21.5 0.0
75 38.3 20.3 20.3 0.0
80 36.4 19.3 19.3 0.0
85 34.7 18.4 18.4 0.0
90 33.2 17.6 17.6 0.0
95 31.8 16.9 16.9 0.0

100 30.5 16.2 16.2 0.0
105 29.3 15.6 15.6 0.0
110 28.2 15.0 15.0 0.0
115 27.3 14.5 14.5 0.0
120 26.3 14.0 14.0 0.0
125 25.5 13.5 13.5 0.0
130 24.7 13.1 13.1 0.0
135 23.9 12.7 12.7 0.0
140 23.2 12.3 12.3 0.0
145 22.6 12.0 12.0 0.0
150 22.0 11.7 11.7 0.0
155 21.4 11.3 11.3 0.0
160 20.8 11.1 11.1 0.0

1.0
1.0

1.2
1.2
1.2
1.1
1.1
1.1

1.3

2.1
1.9
1.8
1.8
1.7
1.6
1.5
1.5
1.4
1.4
1.3

2.2

(L/s)
7.3
5.8
4.8
4.2
3.7
3.3
3.0
2.7
2.5
2.3

Q Runoff

MODIFIED RATIONAL METHOD CALCULATIONS - 25 YEAR STORM EVENT

CONTROLLED AREA UNCONTROLLED AREA

Intensity
i(Td) = A / (T + B)^C

Town of Ajax
(25-Year)
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Project: 725 Westney Road S Date: 2023.12.19

Project No.: 2542-6840 Revised: 2024.06.18

Designed By: GS

Checked By: MI

Drainage Area ID = 201 & 202 Drainage Area ID = UC1
Drainage Area = 0.21 ha Drainage Area = 0.06 ha

Rainfall Intensity Equation: Runoff Coefficient = 0.90 Runoff Coefficient = 0.28

Release Rate= 273.13 L/s Uncontrolled Release Rate = 9.85 L/s

Max. Storage Volume Required = 0.00 m3 Release Rate= 273.1 L/s
a= 1831.947 Storage Volume Provided = 0.00 m3 Uncontrolled Release Rate = 8.2 L/s
b= 6.01 Total Site Release Rate = 281.34 L/s
c= 0.86

Time Rainfall Intensity Q Runoff Q Release
Storage Volume 

Required
(minutes) (mm/hr) (L/s) (L/s) (m3)

10 170.6 90.5 90.5 0.0
15 135.2 71.7 71.7 0.0
20 112.6 59.8 59.8 0.0
25 96.9 51.4 51.4 0.0
30 85.2 45.2 45.2 0.0
35 76.3 40.5 40.5 0.0
40 69.1 36.7 36.7 0.0
45 63.3 33.6 33.6 0.0
50 58.4 31.0 31.0 0.0
55 54.3 28.8 28.8 0.0
60 50.7 26.9 26.9 0.0
65 47.7 25.3 25.3 0.0
70 45.0 23.9 23.9 0.0
75 42.6 22.6 22.6 0.0
80 40.5 21.5 21.5 0.0
85 38.5 20.5 20.5 0.0
90 36.8 19.5 19.5 0.0
95 35.3 18.7 18.7 0.0

100 33.8 18.0 18.0 0.0
105 32.5 17.3 17.3 0.0
110 31.3 16.6 16.6 0.0
115 30.2 16.0 16.0 0.0
120 29.2 15.5 15.5 0.0
125 28.2 15.0 15.0 0.0
130 27.3 14.5 14.5 0.0
135 26.5 14.1 14.1 0.0
140 25.7 13.6 13.6 0.0
145 25.0 13.3 13.3 0.0
150 24.3 12.9 12.9 0.0
155 23.7 12.6 12.6 0.0
160 23.0 12.2 12.2 0.0

1.1
1.1

1.4
1.3
1.3
1.2
1.2
1.2

1.4

2.3
2.2
2.0
1.9
1.9
1.8
1.7
1.6
1.6
1.5
1.5

2.4

(L/s)
8.2
6.5
5.4
4.7
4.1
3.7
3.3
3.0
2.8
2.6

Q Runoff

MODIFIED RATIONAL METHOD CALCULATIONS - 50 YEAR STORM EVENT

CONTROLLED AREA UNCONTROLLED AREA

Intensity
i(Td) = A / (T + B)^C

Town of Ajax
(50-Year)
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Project: 725 Westney Road S Date: 2023.12.19

Project No.: 2542-6840 Revised: 2024.06.18

Designed By: GS

Checked By: MI

Drainage Area ID = 201 & 202 Drainage Area ID = UC1
Drainage Area = 0.21 ha Drainage Area = 0.06 ha

Rainfall Intensity Equation: Runoff Coefficient = 0.90 Runoff Coefficient = 0.28

Release Rate = 314.73 L/s Uncontrolled Release Rate = 11.35 L/s

Max. Storage Volume Required = 0.00 m3 Release Rate = 314.7 L/s
a= 2031.456 Storage Volume Provided = 0.00 m3 Uncontrolled Release Rate = 9.1 L/s
b= 6.01 Total Site Release Rate = 323.80 L/s
c= 0.86

Time Rainfall Intensity Q Runoff Q Release
Storage Volume 

Required
(minutes) (mm/hr) (L/s) (L/s) (m3)

10 188.7 100.1 100.1 0.0
15 149.5 79.3 79.3 0.0
20 124.5 66.1 66.1 0.0
25 107.1 56.8 56.8 0.0
30 94.2 50.0 50.0 0.0
35 84.3 44.7 44.7 0.0
40 76.3 40.5 40.5 0.0
45 69.9 37.1 37.1 0.0
50 64.5 34.2 34.2 0.0
55 59.9 31.8 31.8 0.0
60 56.0 29.7 29.7 0.0
65 52.6 27.9 27.9 0.0
70 49.7 26.4 26.4 0.0
75 47.0 25.0 25.0 0.0
80 44.7 23.7 23.7 0.0
85 42.5 22.6 22.6 0.0
90 40.6 21.6 21.6 0.0
95 38.9 20.7 20.7 0.0

100 37.3 19.8 19.8 0.0
105 35.9 19.0 19.0 0.0
110 34.6 18.3 18.3 0.0
115 33.3 17.7 17.7 0.0
120 32.2 17.1 17.1 0.0
125 31.1 16.5 16.5 0.0
130 30.2 16.0 16.0 0.0
135 29.2 15.5 15.5 0.0
140 28.4 15.1 15.1 0.0
145 27.6 14.6 14.6 0.0
150 26.8 14.2 14.2 0.0
155 26.1 13.8 13.8 0.0
160 25.4 13.5 13.5 0.0

Q Runoff

Intensity
i(Td) = A / (T + B)^C

MODIFIED RATIONAL METHOD CALCULATIONS - 100 YEAR STORM EVENT

CONTROLLED AREA UNCONTROLLED AREA

Town of Ajax
(100-Year)

4.1
3.7
3.4
3.1

(L/s)
9.1
7.2
6.0
5.2
4.5

2.0
2.0
1.9
1.8

2.9
2.7
2.5
2.4
2.3
2.1

1.2

1.5
1.5
1.5
1.4
1.4
1.3

1.7
1.7

1.3
1.3

1.6
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PROJECT: 725 Westney Road S Created By: GS Date: 2023.12.19

PROJECT No.: 2542-6840 Checked By: MI Updated: 2024.06.18

Catchment Land Use Area (m²)
Treatment 

Process
Water Quality 

Target (%)

% of Total 
Development 

Area

TSS 
Removal 
Credit (%)

Total TSS 
Removal  (%)

Roof 1,414 66.7% 80.0% 53.3%

Impervious 707 33.3% 0.0% 0.0%
2,121 100.0% - 53.3%

Post-Dev Roof 2,121 80.0% 100.0% 80.0% 80.0%
2,121 100.0% - 80.0%

WATER QUALITY CALCULATIONS

TOTAL 

TOTAL 

Pre-Dev No Treatment 80.0%

No Treatment



Project: 725 Westney Road S Created By: GS Date: 2023.12.19
Project No.: 2542-6840 Checked By: MI Updated: 2024.06.18

Proposed 2-Storey Roof Area = 1,169.00 m2

Rainfall Depth = 5 mm

Required Retention Voume = 5.85 m3

WATER BALANCE CALCULATIONS
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THIS DRAWING WAS PREPARED TO SUPPORT THE PROJECT ENGINEER OF RECORD FOR THE PROPOSED SYSTEM. IT IS THE
ULTIMATE RESPONSIBILITY OF THE PROJECT ENGINEER OF RECORD TO ENSURE THAT THE SYSTEM IS DESIGN IN FULL
COMPLIANCE WITH ALL APPLICABLE LAWS AND REGULATIONS. IT IS THE CONTRACTOR OF RECORD'S RESPONSIBILITY TO
ENSURE THAT THE STORMCON PRODUCTS ARE INSTALLED IN ACCORDANCE WITH STORMCON'S MINIMUM REQUIREMENTS.
STORMCON DOES NOT APPROVE PLANS, SIZING, OR SYSTEM DESIGNS.

NOTE: THESE SHOP DRAWINGS MAY CONTAIN COMPONENTS INCLUDING BUT NOT
LIMITED TO  MANHOLES, CATCH BASINS, STORM PIPES AND FITTINGS, MANIFOLDS,
CASTINGS AND OTHER NECESSARY APPURTENANCES THAT MAY NOT BE SUPPLIED BY
STORMCON. IT IS THE RESPONSIBILITY OF THE CONTRACTOR AND/OR SUPPLIER TO
CONFIRM THE MATERIALS PROVIDED.

PROJECT INFORMATION

ENGINEER /
TECHNICAL SPECIALIST

SITE CONTACT PHIL ALLEN  416-286-5990 PHILALLEN@STORMCON.CA

 ERIC CUMISKEY 289-380-3742 ECUMISKEY@STORMCON.CA

SALES REP:

PROJECT NO: 2025-049

GREG DZIEWIECKI

COMMENTS:

437-231-6080 GREGD@STORMCON.CA

725 WESTNEY ROAD SOUTH
AJAX, ON

TITLE

COVER SHEET

SYSTEM LAYOUT SHEET&SYSTEM CALCULATION SHEET

SYSTEM OVERLAY SHEET

DETAIL SHEET

SHEET NO

1 OF 5

2-3 OF 5

4 OF 5

5 OF 5

DRAWING INDEX

REVISION DATE COMMENT BY

GENERAL NOTES

1. COORDINATE WITH MANUFACTURER'S REPRESENTATIVE/DISTRIBUTOR FOR PRE-CONSTRUCTION MEETING AND SITE
INSPECTION DURING INSTALLATION.

2. ENGINEERING DRAWINGS SUPERSEDE ALL PROVIDED DOCUMENTATION. REFER TO SITE ENGINEERS FOR ADDITIONAL
INSTRUCTIONS.

3. COORDINATE GREENSTORM INSTALLATION ACTIVITIES WITH OTHER SITE ACTIVITIES.
4. ALL DIMENSIONS ARE IN METERS UNLESS NOTED OTHERWISE.
5. THE SUB-GRADE AND SIDE BACKFILL TO BE COMPACTED TO 95% SPD OR AS DIRECTED BY THE QUALIFIED ENGINEER.
6. PRESENCE OF GROUND WATER ABOVE THE BASE OF THE SYSTEM MUST BE IDENTIFIED TO STORMCON. ALL PUBLISHED

MAXIMUM AND MINIMUM INSTALLATION DEPTHS ASSUME THE GROUND WATER IS AT OR BELOW THE BASE OF THE
SYSTEM UNLESS OTHERWISE NOTED.

7. CONFIRM GEOTECHNICAL SOIL EVALUATION BY A QUALIFIED ENGINEER TO DETERMINE SUITABILITY OF STRUCTURAL
INSTALLATION.

8. CONFIRM FOR BURIED UNDERGROUND UTILITIES INCLUDING GAS, ELECTRICAL, PIPELINES OR CONDUITS.
9. ROOTS FROM SURROUNDING TREES MAY DAMAGE THE SYSTEM. PROJECT ENGINEER OF RECORD TO ENSURE

ADEQUATE SEPARATION FROM ALL TREES.
10. WHEN INSTALLED IN CONFORMANCE TO THE INSTALLATION GUIDELINES, GREENSTORM-ST CAN HANDLE STANDARD

CL-625 TRUCK LOADING AFTER 0.80m COVER. FOR NON-STANDARD LOADS AND INSTALLATION WITHIN GROUNDWATER,
CONTACT MANUFACTURER'S REPRESENTATIVE/DISTRIBUTOR.

11. PROTECT THE INSTALLATION AGAINST DAMAGE WITH CONSTRUCTION TAPE, FENCING OR OTHER MEANS TILL THE
CONSTRUCTION IS COMPLETE.

12. ENSURE THAT CONSTRUCTION FOLLOWS APPLICABLE FEDERAL, PROVINCIAL, LOCAL, MUNICIPAL AND LOCAL LAWS,
ORDINANCES, REGULATIONS AND SAFETY REQUIREMENTS.

13. VEHICULAR LOADING IS PROHIBITED UNTIL BACKFILLED AS PER MANUFACTURER'S INSTALLATION GUIDELINES. THE USE
OF EQUIPMENT OVER GREENSTORM CHAMBERS IS LIMITED:
· NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.
· NO RUBBER TIRED LOADER, DUMP TRUCK, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL DEPTHS ARE

REACHED IN ACCORDANCE WITH THE CONSTRUCTION GUIDE.
· WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE CONSTRUCTION GUIDE.

CHECK - REQUIRED MATERIALS AND EQUIPMENT

13. ALL GREENSTORM CHAMBERS AND ACCESSORIES AS SPECIFIED IN THE ENGINEER'S PLANS INCLUDING NON-WOVEN
GEOTEXTILE, CONNECTORS, QUADS, SIDEWALLS ADAPTER, RISER AND LINER WHERE APPLICABLE.

14. RECIPROCATING SAW OR ROUTER.
15. TRANSIT OR LASER LEVEL MEASURING DEVICE.
16. COMPACTION EQUIPMENT WITH MAXIMUM GROSS VEHICLE WEIGHT OF 12,000 LBS (5,440 KGS).
17. ACCEPTABLE FILL MATERIAL AS SHOWN IN INSTALLATION INSTRUCTIONS.
18. QUANTITIES FOR GEOSYNTHETIC ARE APPROXIMATE AND MAY VARY BASED ON OVERLAP, WASTAGE.
19. CHECK GREENSTORM CHAMBERS FOR DAMAGE PRIOR TO INSTALLATION. DO NOT USE DAMAGED CHAMBERS, CONTACT

YOUR SUPPLIER IMMEDIATELY TO REPORT DAMAGE OR PACKING-LIST DISCREPANCIES.

NOTES FOR BIDDING AND INSTALLATIONS

1. CONTRACTORS ARE EXPECTED TO COMPREHEND AND USE THE MOST CURRENT INSTALLATION INSTRUCTIONS PRIOR
TO BEGINNING A SYSTEM INSTALLATION. FOR THE MOST CURRENT INSTRUCTIONS, CONTACT STORMCON AT (289)
380-3742 OR VISIT WWW.STORMCON.CA.

2. CONTACT STORMCON AT LEAST TWO WEEKS PRIOR TO SYSTEM INSTALLATION TO ARRANGE FOR A PRE-CONSTRUCTION
MEETING.

3. USE GREENSTORM INSTALLATION INSTRUCTIONS AS A GUIDELINE ONLY FOR MINIMUM/MAXIMUM REQUIREMENTS.
ACTUAL DESIGN MAY VARY. REFER TO APPROVED CONSTRUCTION DRAWINGS FOR JOB-SPECIFIC DETAILS.
ENGINEERING DRAWINGS SUPERSEDE ALL PROVIDED DOCUMENTATION.

4. THE FOUNDATION STONE SHALL BE LEVEL AND COMPACTED PRIOR TO CHAMBER INSTALLATION.
5. ANY DISCREPANCIES WITH THE SYSTEM SUB-GRADE SOIL'S BEARING CAPACITY MUST BE REPORTED TO THE

GEOTECHNICAL ENGINEER.
6. CONTRACTOR TO REFER TO GREENSTORM INSTALLATION INSTRUCTIONS CONCERNING VEHICULAR TRAFFIC.

RESPONSIBILITY FOR PREVENTING VEHICLES THAT EXCEED REQUIREMENTS SPECIFIED FROM TRAVELING ACROSS OR
PARKING OVER THE CHAMBER SYSTEM LIES SOLELY WITH THE CONTRACTOR THROUGHOUT THE ENTIRE SITE
CONSTRUCTION PROCESS. THE PLACEMENT OF WARNING TAPE, TEMPORARY FENCING, AND/OR APPROPRIATELY
LOCATED SIGNS IS HIGHLY RECOMMENDED.

7. TRAFFIC OF INSTALLATION EQUIPMENT OR OTHER VEHICULAR TRAFFIC OVER TOP OF THE GREENSTORM STORMWATER
SYSTEM IS STRICTLY RESTRICTED AND PROHIBITED UNTIL SATISFACTORY COVER AND COMPACTION IS ACHIEVED
ACCORDING TO MANUFACTURER'S INSTALLATION INSTRUCTIONS.

8. EROSION AND SEDIMENT-CONTROL MEASURES MUST MEET LOCAL CODES AND THE DESIGN ENGINEER'S
SPECIFICATIONS THROUGHOUT THE ENTIRE SITE CONSTRUCTION PROCESS.

9. GREENSTORM SYSTEMS MUST BE DESIGNED AND INSTALLED IN ACCORDANCE WITH STORMCON'S MINIMUM
REQUIREMENTS. FAILURE TO DO SO WILL VOID THE LIMITED WARRANTY.

69 CONNIE CRESCENT
CONCORD, ON
L4K 3W1

INFO@STORMCON.CA
www.STORMCON.CA
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THIS DRAWING WAS PREPARED TO SUPPORT THE PROJECT ENGINEER OF RECORD FOR THE
PROPOSED SYSTEM. IT IS THE ULTIMATE RESPONSIBILITY OF THE PROJECT ENGINEER OF
RECORD TO ENSURE THAT THE SYSTEM IS DESIGN IN FULL COMPLIANCE WITH ALL APPLICABLE
LAWS AND REGULATIONS. IT IS THE CONTRACTOR OF RECORD'S RESPONSIBILITY TO ENSURE
THAT THE STORMCON PRODUCTS ARE INSTALLED IN ACCORDANCE WITH STORMCONS MINIMUM
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GREENSTORM STORMWATER CHAMBER
725 WESTNEY ROAD SOUTH
AJAX, ON

SYSTEM LAYOUT SHEET STORAGE TANK

2025-049
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03/28/2025

EC

2 OF 5

PROPOSED SYSTEM ELEVATIONS
(TO BE APPROVED BY ENGINEER)
*ENGINEER TO CONFIRM MINIMUM AND MAXIMUM BURIAL REQUIREMENTS ARE MET

93.89 MAXIMUM ALLOWABLE GRADE (TOP OF PAVEMENT/UNPAVED)
90.69 MINIMUM ALLOWABLE GRADE
89.89 GREENSTORM STORAGE TOP ELEVATION LEVEL 1
89.23 GREENSTORM BASE ELEVATION
89.08 BOTTOM OF EXCAVATION

<82.73 SEASONAL HIGH GROUNDWATER ELEVATION

NOTE:*ALL EXTERNAL SYSTEM STRUCTURES, INLET/OUTLET PIPES, AND
PROPOSED ELEVATIONS MUST BE DESIGNED AND APPROVED BY PROJECT
ENGINEER OF RECORD. PROJECT ENGINEER OF RECORD MUST ENSURE
CHAMBER BURIAL REQUIREMENTS ARE MET.

GREENSTORM
LEGEND

GREENSTORM ST BLOCK

             2) USE OF CONSTRUCTION VEHICLES:

              DRIVING OVER THE COVER WITH HEAVY CONSTRUCTION
VEHICLES WITH A WHEEL LOAD OF UP TO 50KN (E.G. HGV 30) IS POSSIBLE
IF THE THICKNESS OF THE COMPACTED COVER IS NOT LESS THAN 60CM.
POSSIBLE FORMATION OF RUTS MUST BE TAKEN INTO ACCOUNT!
WHEN DUMPING THE EARTHQUAKE MATERIAL, THE WHEEL LOAD OF
140KN MUST NOT BE EXCEEDED;IF NECESSARY,LOAD DISTRIBUTION
PLATES MUST BE USED.

NOTE:*
 1)USE OF VEHICLES WHEN  APPLYING THE FIRST COVER LAYER :

              THE FIRST COVER LAYER CAN BE APPLIED FOR EXAMPLE USING A
WHEEL LOADER OR A FRONT-TYPE MOBILE EXCAVATOR. FOR A WHEEL
LOADER OR MOBILE EXCAVATOR WITH A MAXIMUM TOTAL WEIGHT Of
15TONS(CHAIN,WHEELS,TWIN-TYRES),  A COMPACTED COVER OF AT LEAST
30CM MUST BE PLACED OVER THE STORAGE/INFILTRATION SYSTEM.
POSSIBLE FORMATION OF RUTS MUST BE TAKEN INTO ACCOUNT!
AVOID STEERING MANOEUVRES AT THIS CONSTRUCTION STAGE

MATERIALS LIST SUPPLIED BY STORMCON
(SYSTEM MATERIALS LIST - SEE COVER SHEET FOR COMBINED PROJECT MATERIALS LIST)

GREENSTORM-ST 59 PIECES

SINGLE LAYER CONNECTOR 100 PIECES

MULTI LAYER CONNECTOR 0 PIECES

SIDEWALL GRID 22 PIECES

HALF BLOCK SIDEWALL GRID 0 PIECES

HALF BLOCK COVER PLATE 0 PIECES

HALF BLOCK COVER PLATE QUADRO CONTROL 0 PIECES

QUADRO CONTROL 1 PIECES

QUADRO ADAPTERS 1 PIECES

EXTENSION PIPE 2 METER

CAST IRON COVER 1 PIECES

NO. OF 525mmØ PIPE ADAPTER 0 PIECES

NO. OF 450mmØ PIPE ADAPTER 0 PIECES

MIDDLE GRID 0 PIECES

MIDDLE GRID QUADRO CONTROL 0 PIECES

8 OZ NON-WOVEN GEOTEXTILE 80 SQ. METER

30MIL PVC IMPERMEABLE LINER 0 SQ. METER

LINER TAPE 0 METER

GREENSTORM FULL TREATMENT ROW 0 PIECES

GREENSTORM HALF TREATMENT ROW 0 PIECES

100MM SUBDRAIN 0 METER

GREENSTORM STORMWATER MANAGEMENT SYSTEM
TOTAL STORAGE PROVIDED: 12.17 m3

DETENTION VOLUME ABOVE 89.55: 6.27 m3

RETENTION VOLUME BELOW 89.55: 5.90 m3

STORAGE VOID RATIO: 0.96
SYSTEM AREA: 19.20 m2

DEPTH OF EMBEDMENT STONE: 0.00 m
DEPTH OF BEDDING STONE: 0.00 m
STONE PERIMETER: 0.00 m

GREENSTORM ACCESS QUADRO

GREENSTORM SIDEWALL GRID WITH
8 OZ NON-WOVEN GEOTEXTILE
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1.0-LAYER GREENSTORM CALCULATION SHEET (SYSTEM STAGE-STORAGE TABLE)
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LEGEND

8 OZ NON-WOVEN GEOTEXTILE SIDE PANEL WITH DIRECT PIPE CUT

MI
N 

CO
VE

R 
= 

0.8
0 m

MA
X 

CO
VE

R 
= 

4.0
0 m

500 mm

FULL BLOCK

FULL CONNECTION OPTIONS
Dia 100mm, 150 mm, 200 mm, 250 mm, 300 mm AND  375 mm Min. 40mm

VARIES

DIAMETER

OPENING FOR PIPE
INSTALLATION

HALF BLOCK MIDDLE GRID

COMPACTIBLE MATERIAL LIST
· GRANULAR A
· GRANULAR B
· 19mm CLEAR ANGULAR STONE
· HIGH PERFORMANCE BEDDING (HPB)
· HL6

DETAIL "A"

CHAMBER

NON-WOVEN GEOTEXTILE

97% COMPACTIBLE
MATERIAL66

0 M
M

OUTLET PIPEDETAIL "A"

GREENSTORM®

MODULES
GREENSTORM®

MODULES

INLET PIPE

MI
N.

30
0 M

M

MIN. 300MM

MI
N

15
0 M

M

97% COMPACTIBLE
MATERIAL

**Recommended bedding materials : HPB

MANHOLE FRAME AND GRATE
C/W MODULOC (SUPPLIED BY OTHERS)

FINISHED GRADE

ACCESS QUADRO
(450MM HDPE)

GEOTECHNICAL ENGINEER RESPONSIBLE
FOR ENSURING ADEQUATE BEARING

CAPACITY OF SUB-GRADE

SHAFT COVER (TO BE
SUPPLIED ON SITE)SUPPORT RING

( SUPPLIED BY OTHER)

COUPLE CONE

PROFILE
SEALING RING

GREENSTORM ST* HALF BLOCK
GREENSTORM ST*

CONNECTOR

NON-WOVEN
GEOTEXTILE

PIPE ADAPTER

SIDEWALL GRID

QUADRO CONTROL ST

QUADRO CONTROL ST - SYSTEM SHAFT

PIPE ADAPTER

SEALING RING

HDPE PIPE

FULL TREATMENT ROW PLATE HALF TREATMENT ROW PLATE
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Project: 725 Westney Rd S Date: 2025.03.24

Project No.: 2542-6840 Revised:

Description: Infiltration Gallery Sizing Designed By: GS

Checked By: MI

Parameter Value Units Note #

Volume = 5.85 m3 1

Infiltration (Percolation) Rate = 2.0 mm/hr 2

Safety Correction Factor = 2.50 3

Infiltration Rate (Design) = 5.0 mm/hr

Void Space Ratio = 0.99
Time to Drain = 72 hr

Maximum Trench Depth = 0.36 m 4

Trench Depth (Design) = 0.32 m
Time to Drain = 63 hr

Trench Footprint (Design) = 19 m2

Storage Volume = 6.08 m3

NOTES:

4. As per equation on page 4-57 (CVC LID Guide, 2010).

14.00

Infiltration Gallery Sizing

2. From SLR Consulting (March 2025)

3. From SLR Consulting (March 2025)

1. Per Water Balance calculations prepared by Crozier.
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March 14, 2025 

c/o Gamsa Sivanantham 
Fred Pellegrino 
Firearms Outlet Canada Inc. 
725 Westney Road South, Unit 2 
Ajax, ON 
L1S 7J7 
 

SLR Project No.: 243.024611.00001 

 

RE: Technical Memorandum – Dry Borehole Infiltration Tests to Inform 
Infiltration Gallery Design 
725 Westney Road South, Ajax, Ontario 

1.0 Introduction 

SLR Consulting (Canada) Ltd. (SLR) is pleased to provide Firearms Outlet Canada Inc. (the 
Client) with a Technical Memorandum detailing the results of the dry borehole infiltration testing 
(also referred to as deep borehole infiltration testing) completed at 725 Westney Road South, 
Ajax, Ontario. The purpose of this infiltration testing is to inform the design of the infiltration 
gallery by determining the infiltration rate of the soils on site at the invert depth of the proposed 
infiltration gallery. This memo is subject to the Statement of Limitations attached. 

2.0 Hydrogeological Program 

2.1 Infiltration Borehole Drilling 

On February 25, 2025, SLR advanced two (2) boreholes at the site to a depth of approximately 
3 meters below ground surface (mbgs) for borehole testing (BT1, BT2). This depth is below the 
expected frost line of approximately 1.5 mbgs. The location of the boreholes is presented on 
Figure 1. Each borehole was instrumented with approximately 3.0 m of PVC riser and a 0.3 m 
screen at the bottom of the borehole. No sand pack or bentonite was added to the borehole 
annulus. The details of the boreholes are presented in Table 1. The soil encountered was 
primarily compacted Fill made up of silt and clay, with trace sand and gravel. The soils were dry, 
unfrozen, and no seepage of groundwater was noted during or following drilling. This is 
consistent with the historical groundwater levels collected from the site during the Phase Two 
ESA (SLR, 2024). The groundwater levels are presented in Attachment A. Groundwater levels 
were found to range from 5.94 to 8.50 mbgs. 

Table 1. Borehole Details 

Borehole 
ID 

Depth 
(mbgs) 

Screened 
Depth 

Interval 
(mbgs) 

Groundwater 
Screened 
Geology 

BT1 3.2 2.9 – 3.2 Dry Silty Clay 

BT2 3.0 2.7 – 3.0 Dry Silty Clay 



Technical Memorandum – Dry Borehole Infiltration Tests to Inform Infiltration 
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2.2 Deep Borehole Infiltration Testing 

Due to the design depth of the proposed infiltration gallery LID and the existing pavement/ 
building structure, deep or dry borehole infiltration testing was selected as the most appropriate 
method for determining in-situ percolation rates and to inform the design of the infiltration 
gallery. Based on the design of the proposed infiltration gallery, the bottom of the gallery is 
estimated to be approximately 3.2 mbgs.  

To complete the borehole infiltration test, potable water was added into each PVC pipe to field 
saturate the soils surrounding the screen. A data logger was installed in both boreholes to 
record the water levels at a 1-second frequency. The data is presented in Figure 2 and Figure 
3. Water was added over an approximately 4-hour period until a constant drawdown rate was 
obtained. Once field saturated, and due to the slow drawdown rate, the data loggers were left in 
the boreholes overnight to record the drop in water levels over time. Data loggers were collected 
after 16 hours of recording. 

The field saturated hydraulic conductivity (Kfs) value was calculated using displacement-time 
data analyzed using the Bouwer-Rice (1976) method for unconfined aquifers, modelled using 
AqtesolvTM software (Attachment B). A Kfs value could not be calculated for BT2 as measurable 
drawdown was not achieved over the 16-hour monitoring period. It is likely that due to the low 
permeability soils encountered and/or the effects of air-filled porosity in clay soils, field 
saturation could take several days to occur reflective of the low permeability of the soils. Based 
on this, it is assumed that the infiltration rate at BT2 is <5 mm/hr.   

For BT1, using the above-described method, the Kfs value was calculated to be 1.2 x 10-7 m/s. 
The measured infiltration rate was estimated from the Kfs value using the relationship provided 
by the “Low Impact Development Stormwater Management Planning and Design Guide, 
Appendix C (Figure C1)” (TRCA/CVC, 2010).  

The design infiltration rate (mm/hr) was determined by applying a safety correction factor of 2.5. 
The infiltration rate was calculated to be 26 mm/hr. With a 2.5x factor of safety, the infiltration 
rate is 11 mm/hr. Assuming the infiltration rate at BT2 was approximately 5 mm/hr, the 
infiltration rates range from 5 to 11 mm/hr. This is due to the fine-textured soils and the 
variability in the composition of the soil. It is recommended that the infiltration gallery be focused 
around the BT1 area to maximize infiltration in an area where infiltration was measured to occur. 
Should more coarse-textured soils be encountered at depth during construction, infiltration may 
also be focused around these areas. 

Table 2. Percolation Rate 

Borehole 
ID 

Depth 
(mbgs) 

Kfs (m/s) Infiltration Rate (mm/hr) 
Infiltration Rate with 2.5x 

FOS (mm/hr) 

BT1 3.2 1.2 x 10-7 26 11 

BT2 3.0 - - <5 

2.3 Borehole Decommissioning 

Both of the boreholes were decommissioned following the completion of the tests. The 
boreholes were decommissioned by backfilling the holes to 30 cm below surface with bentonite 
chips, followed by concrete and asphalt to surface. 
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3.0 Closure 

We trust that this technical memorandum meets your needs at this time. This memo was 
prepared and reviewed by the undersigned. The Statement of Limitations is provided at the end 
of this report. 

Regards, 

SLR Consulting (Canada) Ltd. 

 
 
DRAFT 
 

 
DRAFT 

Nolan Boyes, M.Sc., P.Geo. 
Hydrogeologist 

Jason Cole, M.Sc., P.Geo. 
Technical Discipline Manager, Hydrogeology and 
Hydrology 

 

Statement of Limitations 

This report has been prepared by SLR Consulting (Canada) Ltd. (SLR) for Firearms Outlet 
Canada Inc. (Client) in accordance with the scope of work and all other terms and conditions of 
the agreement between such parties. SLR acknowledges and agrees that the Client may 
provide this report to government agencies, interest holders, and/or Indigenous communities as 
part of project planning or regulatory approval processes. Copying or distribution of this report, 
in whole or in part, for any other purpose other than as aforementioned is not permitted without 
the prior written consent of SLR.  

Any findings, conclusions, recommendations, or designs provided in this report are based on 
conditions and criteria that existed at the time work was completed and the assumptions and 
qualifications set forth herein.  

This report may contain data or information provided by third party sources on which SLR is 
entitled to rely without verification and SLR does not warranty the accuracy of any such data or 
information.  

Nothing in this report constitutes a legal opinion nor does SLR make any representation as to 
compliance with any laws, rules, regulations, or policies established by federal, provincial 
territorial, or local government bodies, other than as specifically set forth in this report. Revisions 
to legislative or regulatory standards referred to in this report may be expected over time and, 
as a result, modifications to the findings, conclusions, or recommendations may be necessary 
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Attachment A – Groundwater 
Levels  



Attachment A. 725 Westney Road Groundwater Levels 

Monitoring Well ID Depth (mbgs) Date Water Level (mbgs) 

BH23-1 8.48 12/14/23 5.94 

BH23-2 9.99 12/14/23 8.27 

BH23-3 9.98 12/14/23 7.73 

BH23-4 8.48 12/14/23 6.12 

BH23-5 8.48 12/14/23 6.10 

BH23-6 8.70 
12/14/23 8.39 

02/25/25 8.26 

BH23-7 8.70 
12/14/23 Dry 

02/25/25 8.50 
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Attachment B – AqtesolvTM 
Analysis 
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October 30, 2023 
 
Brett Coons 
Articling Student-Durham Region 
J.D. Barnes Ltd. 
T: (905)723-1212(ext.115) 
F: (905)723-4234 
www.jdbarnes.com 
bcoons@jdbarnes.com 
 
Re: Subsurface Utility Mapping (SUM) – 725 Westney Rd., Ajax 
 Project Ref#: 23-46-34703 
 

Project Summary 

OnSite Locates Inc. (OSL) was engaged to complete Subsurface Utility Mapping of the above noted property by 
Firearms Outlet Canada (the client) on September 5th, 2023. 

The SUM Investigation was completed in accordance with CI/ASCE Standard 38-02: Standard Guideline for the 
Collection and Depiction of Existing Subsurface Utility Data. 

The work was conducted between September 28th,2023 and October 3rd,2023 was successful in designating the 
alignment of the underground utilities within the Project Area. 

The following utilities were identified: 

• Enbridge Gas 

• Elexicon Energy 

• Bell and Rogers Telecommunications 

• Durham Region Ottawa Water 

• Durham Region Sanitary and Storm 

 

This Report was created to supplement the digital file(s) 23-46-34703-October30.dgn that make up the final 
deliverable of the project. 

OSL recommends the following additional investigations for consideration by the client. 

• Test Holes to verify material, size, and depth of utilities. 

• CCTV 
 
 
 
 
 
 

http://www.jdbarnes.com/
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Project Area 

Subsurface Utility Mapping Investigation Standards 

OnSite Locates Inc. performed the SUM Investigation in accordance with the CI/ASCE Standard 38-02: Standard 
Guideline for the Collection and Depiction of Existing Subsurface Utility Data.  
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CI/ASCE Standard 38-02 Summary 

Quality Level D (QL-D) - information derived from utility records or oral recollections.  

Quality Level C (QL-C) - Information obtained by surveying and plotting visible above-ground utility 
features and by using professional judgment in correlating this information to quality level D information. 

Quality Level B (QL-B) - Information obtained through the application of appropriate surface geophysical 
methods to determine the existence and approximate horizontal position of subsurface utilities. Quality 
level B data should be reproducible by surface geophysics at any point of their depiction. This information 
is surveyed to applicable tolerances defined by the project and reduced onto plan documents. 

Quality Level A (QL-A) - Precise horizontal and vertical location of utilities obtained by the actual exposure 
(or verification of previously exposed and surveyed utilities) and subsequent measurement of subsurface 
utilities, usually at a specific point. Minimally intrusive excavation equipment is typically used to minimize 
the potential for utility damage. A precise horizontal and vertical location, as well as other utility 
attributes, is shown on plan documents. Accuracy is typically set to 15-mm vertical and to applicable 
horizontal survey and mapping accuracy as defined or expected by the project owner. 

Equipment and Techniques 
 

JDB/OSL survey crews are trained to use the tools provided to them in accordance with the JDB/OSL 
Standard Operating Procedures, project scope, conditions, and the manufacturer’s instructions to ensure 
the work is completed safely, accurately, and on time. Below is a description of the equipment and 
techniques used by JDB/OSL during the SUM Investigation. 

 
Electromagnetic Designating Equipment 
JDB/OSL uses industry standard electromagnetic cable and pipe locate kits. This equipment consists of a 
transmitter and receiver operating in a range of frequencies. In essence, the transmitter is used to induce 
a signal on a utility either through direct connection to the utility or electromagnetic induction and the 
signal is detected by the transmitter allowing the operator to mark on the ground the approximate 
horizontal location of the utility. The receiver also provides a depth estimation of the buried utility. 

 
It is important to note that this type of equipment has its limitations, since it is the electromagnetic field 
that is detected, and not the utility itself. It will not locate non-metallic lines such as plastic pipes. 
Additionally, there are several factors that may distort the signal, causing the designation to be inaccurate, 
or making the utility impossible to detect. These factors are broken tracer wires, utility congestion, and 
change in utility material etc. 

 
Invert Elevation Measurement 
Sewer invert depths were manually measured using measuring tapes from the lid/grate of the given 
feature. Invert elevations were calculated from elevations provided in the topographic survey. 

 
Survey Equipment 
JDB/OSL employs the use of typical surveying instruments such as Total Stations and high accuracy Global 
Navigation Satellite Systems (GNSS). GNSS units are primarily used, with Total Stations being an 
alternative when there is no good satellite signal: under trees, near buildings etc. 
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Computer-Aided Design (CAD) Drafting 
JDB/OSL employs the use of industry standard programs e.g. MicroStation and AutoCAD to manipulate 
and present data.  

  

Subsurface Utility Mapping Investigation Summary 
 

Utility Circulation Request 
The record search process commenced on September 28th,2023, the final records were obtained on 
October 6th,2023. The results and status of the records search is provided below: 

• Enbridge Gas –Received-September 29th,2023 

• Bell Telecommunications– Received-October 6th,2023 

• City of Ajax Streetlighting-Clear- October 6th,2023 

• Beanfield Telecommunications-Clear-October 3rd,2023 

• Durham Region-Received-September 28th,2023 

• Durham Region Traffic Lights-Received-October 6th,2023 

• Elexicon Energy-Received-September 29th,2023 

• Rogers Telecommunications-Received- October 6th,2023 

• GT Telecommunications-Clear-October 3rd,2023 

• Telus Telecommunications-Clear-September 28th,2023 

• Zayo Telecommunications-Received- September 28th,2023 
 

Field Investigation 
The field investigation was conducted using geophysical locate techniques. All above ground features 
related to underground utilities, such as pedestals, ground level boxes etc. were investigated. 
All manholes and catch basins in the investigation area were inspected to obtain invert depth and 
diameters measurements for storm and sanitary sewers. 
 
Data Analysis 
Field and record data were analyzed using professional judgement to provide a comprehensive 
presentation of the utility plant and infrastructure within the workspace.   
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CAD Presentation 
Line styles are designated as per the CI/ASCE Standard 38-02 and are depicted in the CAD deliverable as 
seen below. 
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