
 

 

 

 
 

STORMWATER 

MANAGEMENT AND 

SERVICING REPORT 
 

 

 
 
 
 

 

 

181 BURTON AVENUE  
CITY OF BARRIE  
COUNTY OF SIMCOE 
 
 
 
 
 
 

 

(Revised February 2024) 

February 2022 

19100 



   
 

 

www.pearsoneng.com 
Barrie      GTA      Ottawa     Owen Sound 
705-719-4785  

 I 
19100 

 

TABLE OF CONTENTS 
 

1. INTRODUCTION .................................................................................................................... 1 

1.1. TERMS OF REFERENCE ...................................................................................... 1 

2. DESIGN POPULATION .......................................................................................................... 1 

3. WATER SUPPLY AND DISTRIBUTION ................................................................................ 1 

3.1. WATER SERVICING DESIGN CRITERIA ................................................................. 1 
3.2. INTERNAL WATER DISTRIBUTION SYSTEM ........................................................... 1 
3.3. FIRE FLOW REQUIREMENTS ............................................................................... 2 

4. SANITARY SERVICING ......................................................................................................... 2 

4.1. SANITARY DESIGN CRITERIA .............................................................................. 2 
4.2. INTERNAL SANITARY SEWER SYSTEM ................................................................. 2 

5. STORMWATER MANAGEMENT .......................................................................................... 2 

5.1. ANALYSIS METHODOLOGY .................................................................................. 3 
5.2. EXISTING DRAINAGE CONDITIONS ....................................................................... 3 
5.3. PROPOSED DRAINAGE CONDITIONS .................................................................... 4 
5.4. STORMWATER QUANTITY CONTROL .................................................................... 4 
5.5. STORMWATER QUALITY CONTROL ...................................................................... 5 

5.5.1. PERMANENT QUALITY CONTROL ............................................................. 5 
5.5.2. QUALITY CONTROL DURING CONSTRUCTION ........................................... 5 

5.6. VOLUME CONTROL ............................................................................................ 6 

6. WATER BALANCE ................................................................................................................ 6 

7. PHOSPHORUS BUDGET ...................................................................................................... 6 

8. LAKE SIMCOE COMPENSATION FEES .............................................................................. 7 

9. MAINTENANCE ..................................................................................................................... 8 

9.1. PERMEABLE PAVERS ......................................................................................... 8 
9.2. UNDERGROUND STORAGE ................................................................................. 8 
9.3. OIL/GRIT SEPARATOR UNIT ................................................................................ 8 
9.4. VORTEX VALVE ORIFICE .................................................................................... 8 

10. CONCLUSIONS ................................................................................................................. 9 

 



   
 

 

www.pearsoneng.com 
Barrie      GTA      Ottawa     Owen Sound 
705-719-4785  

 II 
19100 

 

APPENDICES 

Appendix A –   Water Servicing and Fire Flow Calculations 

Appendix B –   Sanitary Servicing Calculations 

Appendix C –   Stormwater Management Calculations 

Appendix D –   Water Balance Calculations 

Appendix E – Phosphorus Budget Calculations 

Appendix F –  Oil/Grit Separator Details & Maintenance Manual 

Appendix G –  Hydrogeological Assessment, Azimuth Environmental Consulting Inc.,         
August 2023 

Appendix H – City of Barrie As-Built Drawing  

Appendix I – Pearson Engineering Drawings 

 

LIST OF FIGURES & DRAWINGS 

Figure 1 -  Site Location Plan 

Dwg SG-1 - Site Grading Plan 

Dwg SS-1 - Site Servicing Plan 

Dwg STM-1 - Pre-Development Catchment Plan 

Dwg STM-2 - Post-Development Catchment Plan 

Dwg EP-1 - Erosion Protection Plan



   
 
 
 

   
SWM & Servicing Report, Revised February 2024 1 
181 Burton Ave, Barrie   19100 

 
 

STORMWATER MANAGEMENT & SERVICING REPORT 
181 BURTON AVE, BARRIE 

1. Introduction 

PEARSON Engineering Ltd. has been retained by Monolite Holdings Inc. (Client) to prepare a 
Stormwater Management (SWM) and Servicing Report in support of the 4-storey residential 
building located at 181 Burton Avenue in the City of Barrie (City), in the County of Simcoe (County).  

The subject property is approximately 0.20 ha in size and is currently a partially treed vacant lot and 
generally slopes from south to north. The Project site fronts onto Burton Avenue to the South, a 
vacant treed lot to the north and existing commercial sites to the east and west. The location of the 
site can be seen on Figure 1.  

1.1. Terms of Reference 

The intent of this SWM Report is to: 

• Identify the existing site characteristics including any external drainage conditions; 

• Illustrate the design of the stormwater conveyance and detention system, capable of 
accommodating both minor and major storm flows from the site; 

• Incorporate the appropriate Best Management Practices for controlling on-site erosion and 
sedimentation during construction while ultimately ensuring that the post-development 
release of stormwater is of adequate quality; and 

• Summarize this design in a technically comprehensive and concise manner. 

2. Design Population 

The proposed development is to consist of a 4-storey apartment building with 24 residential units 
with associated parking and services. Utilizing a population density of 1.67 people per unit as per 
City of Barrie design standards for apartment buildings. Based on these figures, a design 
population of 40 persons is estimated for the project.  

3. Water Supply and Distribution 

3.1. Water Servicing Design Criteria 

The site is to have a design population of 40 persons. Utilizing the City of Barrie Engineering 
Design Criteria for residential water demand of 225 L/capita/day, an Average Day Demand (ADD) 
of 0.10 L/s was calculated. A Peak Rate factor of 4.13 was used in calculating a Peak Hour 
Demand of 0.43 L/s for the proposed development. Calculations for the domestic water 
requirements for the site can be found in Appendix A.  

3.2. Internal Water Distribution System 

The project site will be serviced by connecting into the existing 300 mm diameter watermain on the 
north side of Burton Avenue. The proposed 50 mm diameter domestic watermain and a 150 mm 
diameter fire service will extend to the proposed building to meet domestic and fire fighting 
requirements. A municipal fire hydrant fronting the site is proposed to provide adequate firefighting 
coverage for the proposed building as per City Standards. Refer to Drawing SS-1 for the water 
servicing layout.  
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3.3. Fire Flow Requirements 

The required Fire Underwriters Survey (FUS) assessment was used to calculate the required fire 
flow and was determined to be approximately 200 L/s (3,168 GPM). The building construction 
consists of a structure made of wood frame exterior materials consisting of structural elements such 
as wood, limited combustible contents factor, and a sprinklered water system. The footprint area of 
the proposed building is 448 m2. As per City of Barrie Standards, the minimum required fire flow is 
200 L/s (3,168 GPM) for apartment buildings. The calculations mentioned above indicate the same 
required fire flow, therefore, the development requires a fire flow of 200 L/s (3,168 GPM). Fire flow 
calculations are included in Appendix A. 

A hydrant flow test was completed by Vipond Inc. in May 2022 indicating that a static pressure of 
64 psi was available at the existing hydrant on the south side of Burton Avenue. This flow test also 
resulted in a flow that can be supplied of approximately 106 L/s (1,688 GPM) at a residual pressure 
of 60 psi from the existing hydrant. Through extrapolation of the hydrant results, it was determined 
that a flow of 200 L/s (3,168 GPM) would result in a residual pressure of approximately 57 psi. 

Given that the hydrant on Burton Avenue can supply 200 L/s at a residual pressure of 
approximately 57 psi, the available fire flow meets both FUS and City of Barrie firefighting 
requirements. Refer to the fire flow calculations and information that can be found in Appendix A. 

4. Sanitary Servicing  

4.1. Sanitary Design Criteria 

The site is to have a design population of 40 persons. Utilizing the City of Barrie Engineering 
Design Criteria’s sanitary flow rate per capita of 225 L/capita/day, an Average Daily Flow (ADF) of 
0.10 L/s was calculated. Using a Peaking Factor of 4.00 for this project and an infiltration allowance 
of 0.10 L/s/ha, a peak flow of 0.44 L/s was calculated for the proposed development. The existing 
300 mm diameter sanitary sewer on the south side of Burton Avenue has a capacity of 45.36 L/s at 
a slope of 0.22%. Therefore, the proposed peak flow is approximately 0.97% of the existing sanitary 
sewer’s capacity and the sanitary design flows are expected to have no adverse effects on the 
existing sanitary sewer system. Sanitary design flow calculations can be found in Appendix B.  

4.2. Internal Sanitary Sewer System  

It is proposed that the sanitary sewers be constructed in accordance with the City of Barrie and the 
Ministry of the Environment, Conservation, and Parks (MECP) guidelines to service the Project. 
The Project's sanitary sewer system will convey flow via a 250 mm gravity sanitary sewer from the 
site and connect to the existing 300 mm diameter sanitary sewer on the south side of Burton 
Avenue. The sanitary sewer system will extend to the proposed building as per the City of Barrie 
design standards. Refer to Drawing SS-1 for the sanitary servicing layout.  

5. Stormwater Management 

A key component of the development needs to address environmental and related SWM issues. 
These are examined in a framework aimed at meeting the City, and the Lake Simcoe Regional 
Conservation Authority (LSRCA), and Ministry of the Environment, Conservation and Parks (MECP) 
requirements. SWM parameters have evolved from an understanding of the location and sensitivity 
of the site's natural systems. This SWM Report focuses on the necessary measures to satisfy the 
MECP’s SWM requirements.  
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It is understood the objectives of the SWM plan are to: 

• Protect life and property from flooding and erosion. 

• Maintain water quality for ecological integrity, recreational opportunities etc.  

• Protect and maintain groundwater flow regime(s). 

• Protect aquatic and fishery communities and habitats. 

• Maintain and protect significant natural features. 

5.1. Analysis Methodology 

The design of the SWM Facilities for this site has been conducted in accordance with: 

• The Ministry of the Environment Stormwater Management Planning and Design Manual, 
March 2003 

• City of Barrie, Storm Drainage and Stormwater Management Policies and Design 
Guidelines – December 2017 

• Lake Simcoe Region Conservation Authority Technical Guidelines for Stormwater 
Management Submissions – April 2022 

In order to design the facilities to meet these requirements, it is essential to select the appropriate 
modeling methodology for the storm system design. Given the size of the site, the Modified Rational 
Method is appropriate for the design for the SWM system. 

5.2. Existing Drainage Conditions 

The existing Project site is currently a partially treed vacant lot located at 181 Burton Avenue. 
Review of the site’s current drainage conditions identifies that the site flows south to north with a 
3:1 slope at the north side of the site. Based on the RG Robinson Drawing STM-2 for the Burton 
Avenue Reconstruction the site is part of a catchment area that drains north to a drainage channel 
that crosses under the Canadian National Railway to Lakeshore Drive, before outletting to 
Kempenfelt Bay. Details of the existing storm drainage conditions are shown on Drawing STM-1 in 
Appendix H and the RG Robinson Drawing STM-2 in Appendix G. 

According to the Hydrogeological Assessment Report prepared by Azimuth Environmental Inc., 
dated August 2023, the project site is comprised of a layer of topsoil underlain by fill consisting of 
brown and moist, with some gravel, followed by a layer of silty sand. The fill layer was determined 
to be very loose to loose relative density. Based on in-situ testing results completed from Guelph 
Permeameter testing, the estimated infiltration rate 93 mm/hr to 99 mm/hr with a design infiltration 
rate of 39 mm/hr. Groundwater measurements were taken between February 2021 and July 2023 
with groundwater levels ranging at a depth of approximately 2.81 m to 4.08 m below the existing 
ground surface. 

Given the size of the site, the rational method was used to determine the pre-development peak 
flows. The City of Barrie IDF curve parameters were used for determining the storm intensity 
values. The pre-development peak flows have been calculated and can be seen in Table 1 below. 
Detailed calculations can be found in Appendix C. 

Table 1: Pre-Development Peak Flows 

 
2 Year 
Storm  

5 Year 
Storm  

10 Year 
Storm  

25 Year 
Storm  

50 Year 
Storm  

100 Year 
Storm  

Total Site Peak Flow (m3/s) 0.005 0.006 0.007 0.010 0.012 0.013 
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5.3. Proposed Drainage Conditions  

The proposed drainage from the building rooftop will flow via roof leader to underground storage 
chambers for infiltration in the parking lot area north of the proposed building. Stormwater from the 
parking area will be directed overland to proposed permeable pavers complete with a clear stone 
storage layer. Water that does not filter through the pavers will drain to catchbasins located within 
the pavers. The catchbasin and storm sewer system was sized for the 5-year storm event using the 
rational method. Underground storage chambers and surface ponding will be provided including an 
orifice tube to restrict flows and reduce post development peak flows to pre-development values. 
Stormwater will be conveyed through an Oil-Grit Separator (OGS) before outletting to the existing 
1,350 mm diameter storm sewer on Burton Avenue. 

An emergency overflow weir will be provided through the driveway to Burton Avenue to convey the 
major system off site in the event of a storm greater than the 100-year storm or if the orifice tube 
becomes blocked. A small 0.05 ha portion south of the proposed building will drain uncontrolled to 
Burton Avenue and a small portion north of the parking lot will drain uncontrolled north, however it 
will be reduced compared to the existing conditions. The layout for the stormwater servicing and 
storm drainage patterns can be found on Drawing SS-1 and Drawing STM-2 found in Appendix I. 
Calculations for the proposed stormwater management system can be found in Appendix C. 

As noted by Cambium, the wetland north of the site is presumed to be primarily groundwater fed as 
it is an isolated area with no obvious inlet or outlet. Site grading will still direct a small amount of 
surface drainage from the rear of the site to the wetland. Efforts were made to replicate the pre-
development and post-development infiltration on site.  

5.4. Stormwater Quantity Control 

The proposed development will increase the imperviousness of the site and as such the post-
development peak flows will increase. The calculated post-development runoff coefficient of 0.69 is 
greater than the pre-development runoff coefficient of 0.11. It is important to quantify the increase in 
stormwater runoff rates and attenuate these increases. 

Quantity control on site will be provided through underground storage chambers located within the 
west side of the parking lot. A 63 mm diameter Vortex Valve orifice will be implemented 
downstream of CBMH1 to reduce the post-development peak flows leaving the site, causing 
stormwater to back up into the StormTech underground storage chambers. Emergency system flow 
will be conveyed through the driveway weir to Burton Avenue. Calculations in Appendix C 
demonstrate that 114 m³ is required to control the 100-year storm event to pre-development value. 
Quantity control will be provided through 70 m3 of underground storage located within the 
StormTech storage tanks and a further 44 m3 of surface ponding resulting in a total of 114 m3 of 
storage. Table 2 below summarizes post-development peak flows. 

Table 2: Post-Development Peak Flows 

 
2 Year 
Storm  

5 Year 
Storm  

10 Year 
Storm  

25 Year 
Storm  

50 Year 
Storm  

100 Year 
Storm  

Uncontrolled Peak Flows 
(m3/s) 

0.004 0.005 0.006 0.008 0.010 0.011 

Controlled Peak Flow 
(m3/s) 

0.001 0.001 0.001 0.002 0.002 0.002 

Total Project Site (m3/s) 0.005 0.006 0.007 0.010 0.012 0.013 
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5.5. Stormwater Quality Control 

The MECP in March 2003 issued a “Stormwater Management Planning and Design Manual”. This 
manual has been adopted by a variety of agencies including the City of Barrie. The development’s 
Stormwater Quality Control objective is to provide Enhanced Protection quality control as stated in 
the MECP manual. To achieve enhanced protection, permanent and temporary control of erosion 
and sediment transport are proposed and are discussed in the following sections. 

5.5.1. Permanent Quality Control 

The development’s active parking facilities pose a risk to stormwater quality through the 
collection of grit, salt, sand, and oils on the paved surfaces. A CDS Oil/Grit Separator 
PMSU2015-4-C or equivalent treatment unit is proposed in order to treat the stormwater 
released from the site to the MECP’s Enhanced or Level 1 Protection Standard. The MECP 
standard stipulates a Total Suspended Solids (TSS) removal of at least 80%.  

The catchbasins include sumps which will settle larger sediment particles. Heavy metals have an 
affinity to adsorb to sediment particles in runoff and the OGS unit is proposed to remove 
accumulated sediment from the stormwater. Stormwater will be conveyed by the storm sewer 
system and will flow through an OGS unit prior to draining to the existing stormwater sewer 
system. The proposed CDS-4-C OGS will treat the post-development flows with a TSS removal 
rate of approximately 70.0%. The OGS is sized to treat the controlled area of 0.14 ha with a 
runoff coefficient of 0.83. The remaining 10.0% will be treated by filtering stormwater through the 
proposed permeable pavers, for a total TSS removal rate of at least 80% as per MECP 
standards.  

Regular inspections and proper maintenance of the proposed OGS unit will ensure the TSS 
removal rate will be achieved as well as protect the downstream watercourse from oil, grease, 
and heavy metals. Detailed information regarding the OGS unit and ETV Verification can be 
seen in Appendix F.  

5.5.2. Quality Control During Construction 

During construction, earth grading, and excavation will create the potential for soil erosion and 
sedimentation. It is imperative that effective environmental and sedimentation controls are in 
place and maintained throughout the duration of construction activities to ensure the stormwater 
runoff’s quality.  

Therefore, the following recommendations shall be implemented and maintained during 
construction to achieve acceptable stormwater runoff quality: 

 Installation of filter strips, silt fences and rock check dams or other similar facilities 
throughout the site, and specifically during all construction activities, in order to reduce 
stormwater drainage velocities and trap sediment on-site; and, 

 Restoration of exposed surfaces with vegetative and non-vegetative material as soon as 
construction schedules permit; the duration in which surfaces are disturbed/exposed shall 
not exceed 30 days. 

 Provision of a mud-mat where applicable at the construction entrances in order to control 
the tracking of sediment and debris onto municipal streets. 

 Reduce stormwater drainage velocities where possible. 

 Minimize the amount of existing vegetation removed. 

The Environmental Protection and Removals Plan can be seen in Appendix I. 
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5.6. Volume Control 

Since the project site meets the definition of Major Development as per LSRCA Guidelines, 
considerations were taken to meet the volume control criteria detailed in Section 2.2.2. The LSRCA 
guidelines state that for a new development that creates 500 m2 or more of impervious surfaces, 
25 mm of runoff over the total new and fully reconstructed impervious area of the site is to be 
retained and treated on site, with flexible alternatives if this criterion cannot be met. Flexible 
treatment alternatives include retaining runoff from a 12.5 mm storm event from all impervious 
surfaces or achieving volume reduction to the maximum extent practicable with a minimum 5 mm 
from all impervious surfaces. The 25 mm storm event over the site’s impervious areas results in a 
total required volume of 33.9 m3. 

It is proposed to provide retention and filtration storage in the proposed permeable pavers. Three 
proposed permeable pavers designed as per MECP and City of Barrie guidelines have been 
provided in the parking lot and driveway areas for a total volume of 33.9 m3, meeting the LSRCA 
volume control requirements. Therefore, the proposed storage volume of the permeable pavers 
equates to 25.3 mm across the impervious area of the site, therefore, exceeding the 25 mm volume 
control criteria. Detailed calculations can be seen in Appendix C. 

6. Water Balance 

Since the post-development state will increase the imperviousness of the site, considerations were 
taken in regard to groundwater recharge. Under pre-development conditions, the project site 
consists of pasture and small trees, and as per the water balance calculations provided in 
Azimuth’s Hydrogeological Assessment, dated August 2023, the project site under pre-
development conditions will infiltrate approximately 545 m3 annually over the entire site. With the 
increased imperviousness of the site, this recharge will be reduced to 169 m3, resulting in a deficit 
volume of 376 m3. Refer to the Hydrogeological Assessment Report prepared by Azimuth 
Environmental Inc., dated August 2023 attached in Appendix G for more information.  

In order to infiltrate an additional 376 m3 annually, a yearly rainfall depth of 839 mm from the 
rooftop is required to be infiltrated. This percentage of annual rainfall occurs for rain events of 
21 mm or less resulting in a storage volume of 9.4 m3. However, the City of Barrie guidelines 
outline a requirement to provide retention for the first 5 mm of rainfall over the site area resulting in 
a required storage volume of 10.0 m3. StormTech Chambers (Model #SC-740) have been proposed 
which will infiltrate 12.6 m3 from the rooftop area exceeding the LSRCA and City of Barrie 
requirements. Detailed water balance calculations can be seen in Appendix D.  

7. Phosphorus Budget 

Local conservation authorities have determined the importance of reducing phosphorus levels in 
water courses in this area. Best efforts are to be employed to reduce phosphorus levels being 
contributed from the site. 

The existing site consists of pasture lands and generates approximately 0.13 kg of phosphorus 
annually. The development of the project will increase the amount of phosphorus contributed from 
the site to 0.26 kg if uncontrolled. To minimize the sites phosphorus discharge, a treatment train 
approach will be implemented. Stormwater from the majority of the site’s paved surfaces will be 
conveyed to permeable pavers that provide phosphorus reduction through filtration. The permeable 
pavers will be designed with a perforated underdrain, which will connect to the Project’s storm 
sewer. Flows that are not infiltrated by the pavers will be captured by catchbasins located within the 
pavers and conveyed to the underground quantity storage tanks. Stormwater will be conveyed 
through an OGS treatment unit before being conveyed to the existing storm sewer on Burton 
Avenue. Stormwater from the roof will be captured and sent to underground infiltration tanks.  
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According to the LSRCA Phosphorus Loading Development Tool, the typical phosphorus reduction 
for underground infiltration chambers is 60%, 25% for underground storage tanks, 45% for 
permeable pavers, and 20% for the OGS treatment unit. Therefore, the controlled post-
development phosphorus can be reduced to 0.14 kg. The following Table 3 details the anticipated 
phosphorous loadings for the pre-development and post-development conditions.  

Table 3: Phosphorus Loadings 

 Total P (kg) 

Pre-Development 0.01 

 Uncontrolled Post-
Development 

0.26 

Controlled Post-Development 0.14 

Detailed calculations can be found in Appendix E.  

8. Lake Simcoe Compensation Fees 

The LSRCA implemented a Phosphorous Offsetting Policy in September 2017 with the latest 
revision in May 2023 and has a goal that all new development must reduce 100% of the 
phosphorous leaving the property. A fee of $89,425 per annual kg is charged for post-development 
phosphorous levels exceeding the pre-development levels of phosphorous leaving the site. 
Therefore, the required fee for the proposed development is shown in Table 5: 

Table 4: Phosphorus Offsetting Fee Summary 

Project Area 

Offsetting Fee 

Weight in Excess of 
Pre-Development (kg) 

LSPOP Fee 

Project Site 0.13 $11,625 

Admin Fee (15%) - $1,744 

Total - $13,369 

The LSRCA has also implemented a Water Balance Recharge Policy (WBRP) for the Lake Simcoe 
Protection Plan in July 2021 which states that post-development recharge must equal pre-
development. As the infiltration under post-development conditions is meeting the pre-development 
infiltration volume, the Recharge Compensation Calculator spreadsheet was not utilized to calculate 
the required fee since the annual water balance deficit is 0 m3. For our site, the fee was calculated 
as $0.00. 

As per Section 5.1 of the WBRP, only the greater of the two compensation fees is required and 
therefore the phosphorous fee governs for the site. Compensation fee calculations can be seen in 
Appendix E. 
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9. Maintenance 

9.1. Permeable Pavers 

Permeable pavers are proposed to provide filtration for quality control and 33.9 m3 of volume 
control storage for the development. Pavers require regular inspection and maintenance to ensure 
that it functions properly. The limiting factor for permeable pavers is clogging within the aggregate 
layers, filler, or underdrain. The pavers themselves can be reused. Annual inspections of 
permeable pavement should be conducted in the spring to ensure continued infiltration 
performance. These inspections should check for spilling or deterioration and investigate whether 
water is draining between storms. The pavement reservoir should drain completely within 48 hours 
of the end of the storm event. 

9.2. Underground Storage 

The proposed underground storage chambers upstream of the orifice tube are proposed to provide 
64.8 m3 of storage volume for quantity control. All runoff from the parking and driveway area will be 
conveyed through into the storm sewer system and a proposed orifice tube will restrict flows leaving 
the site to less than or equal to pre-development levels. The storm catchbasins and catchbasin 
manholes should be inspected every six months during the first year to ensure that the storm sewer 
is free of any debris. In subsequent years, the storm structures should be inspected annually, or 
more if deemed necessary for this specific site.  

Inspection of the sewers and storm structures should occur regularly and if sediment is 
accumulating, a cleanout should be performed. Maintenance should be executed using the JetVac 
process and a vacuum pump truck to evacuate sediment and debris from the system and is to be 
performed in dry weather. Material removed from the structures will be disposed of in a similar 
manner to that of other stormwater management facilities. The owner should keep a Record of 
Maintenance Book to log inspection results and cleanout frequency. 

9.3. Oil/Grit Separator Unit 

The OGS unit should be inspected on a monthly basis during the rainy season to ensure that the 
unit is cleaned out at the appropriate time. Where site conditions may cause a rapid accumulation 
of pollutants, more frequent inspections should be carried out. The CDS system should be cleaned 
when the sump has reached 75% capacity, or the sediment depth has accumulated to a depth of 
650 mm. It is recommended that the OGS unit be cleaned out at the end of the rainy season. 
Maintenance is to be performed in dry weather. Material removed from the unit will be disposed of 
in a similar manner to other stormwater management facilities.  

When oils are encountered in the unit, all contents of the unit should be immediately removed upon 
discovery using a MECP approved waste hauler via a vacuum truck or other approved means. Any 
sludge or sediment in the bottom of the unit should be removed and disposed of appropriately. Oils 
encountered in the unit is a reportable spill and should be reported to the MECP Spills Action 
Centre. Servicing should be performed immediately after any oil/containment spills in the area. 
Regular maintenance of the OGS unit will ensure satisfactory and long-term treatment. 

9.4. Vortex Valve Orifice  

The Vortex Valve orifice controlling flows towards the front of the property is located just 
downstream of CBMH1 and should be inspected monthly during the first year of operation and in 
the spring and fall thereafter. Any standing water observed during inspection of the catchbasin 
manhole that does not drain away may indicate a blocked orifice. The orifice structure should be 
kept clear of debris and any offending debris should be removed. Access to the Vortex Valve orifice 
can be achieved through CBMH1. 
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10. Conclusions 

The proposed development will require the connection of sanitary and watermain services to the 
existing municipal services on Burton Avenue. Storm services for the development will be conveyed 
to Burton Avenue. 

Quantity control for the development is provided in the StormTech underground storage units and 
surface ponding allowing post-development peak flows to be released at the allowable values 
through a vortex valve.  

Quality control via permeable pavers, underground infiltration chambers, and an OGS unit is 
provided in order to maintain the quality of stormwater and to satisfy the MECP Enhanced level 
requirements.  

A treatment train approach has been implemented in-order to reduce the phosphorous loading for 
the site. 

All of which is respectfully submitted, 

Pearson Engineering Ltd. 

 
 
 
 
 

Mac Pinkney, P.Eng.    Mike Dejean, P.Eng. 
Project Engineer    Partner, Manager of Engineering Services 
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WATER SERVICING AND FIRE FLOW CALCULATIONS 

 

 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 



Design Criteria
Demand per capita (Q): 225 L/cap/day 
Peak Rate Factor (Max. Hour) 4.13 (Table 3-1: Peaking Factors, MOE Design Guidelines for Drinking-Water Systems)
Max. Day Factor 2.75 (Table 3-1: Peaking Factors, MOE Design Guidelines for Drinking-Water Systems)

Site Data
Description Peaking Factors
Townhouses 1.67 people/unit 24 units 225 L/cap/d MAX DAY FACTOR* 2.75

PEAK RATE FACTOR* 4.13

Calculate Population
Pop. Apartments = 1.67 x 24
Pop. Total = 40 people

Calculate Average Day Demand (ADD)
ADD = 225 x 40
ADD = 9,018 L/day
ADD = 0.10 L/s

Calculate Max Day Flow
MDF = 0.10 x 2.75

MDF = 0.29 L/s

Calculate Peak Hour Demand
PHD = 0.10 x 4.13
PHD = 0.43 L/s

*From MOE Manual based on 
Population of 500 - 1,000

Units Flow Rate

181 Burton Avenue, Barrie
Water Flow Calculations

Density



Type Charge
5 1.5
4 0.80 - 1.50
3 1.0
2 0.8
1 0.6

Type 5
Charge

Credit Total -25%
Yes 30% -15%
Yes 10% 0%
Yes 10% 15%

25%

-15%

20% - 25%
15% - 20%
10% - 15%
0% - 10%

0%

Total: 35%

No

No

C = 1.5

Where: RFF = required fire flow in liters per minute
C = Coefficient related to the type of construction

A = 2,240 m²

RFF = 15,618 L/min

RFF = 16,000 L/min

-2,400 L/min
E = 13,600 L/min
F = 6,800 L/min

6,800 L/min
G = 4,760 L/min

11,560 L/min

RFF = 11,560 L/min

RFF = 12,000 L/min

RFF= 3,168 GPM

RFF = 200 L/s

181 Burton Avenue, Barrie
Fire Flow Calculations

Required fire flow calculations as per the Fire Underwritors Survey's Water Supply for Public Fire Protection (DRAFT) - 2020:

Location: 181 Burton Avenue, Barrie
Date: 2023-12-19

Project: 181 Burton Ave

Non-Combustible

OBC Occupancy: Residential Occupancies - Class C
Project Number: 19100

Building Foot 
Print:

448 m2 Construction Class
Wood Frame 

# of Stories: 5 Apartment Building
Heavy Timber (A-D)

Ordinary

Fire Resistive
Construction Class: Wood Frame 

Contents
Automated Sprinkler Protection: Non-Combustible

Rapid Burning

Contents Factor: Limited Combustible Charge:

NFPA 13 sprinkler standard
50%

Limited Combustible
Standard Water Supply Combustible

Fully Supervised System Free Burning

East
> 100 11.1 15%

10.1 - 20.0 m
Ex. Residential/Commercial 20.1 - 30.0 m

Charge

North
> 100 > 30.1 0%

0.0 - 3.0 m
Ex. Residential 3.1 - 10.0 m

Exposure Side 
& Building

Length - Height 
Ratio

Distance to Exposure 
Building (m)

Charge
Separation 
Distance

South
> 100 > 30.1 0%

> 30.1 m
Ex. Commercial Note: As per FUS 2020 Table 6, 

Charges for Type 5 were used for 
Non-Combustible Class

West
> 100 9.2 20%

Ex. Residential/Commercial

Round to Nearest 1000 L/min * Must be > 2,000 L/min or < 45,000 L/min

Note: the max Exposure Adjustment Charge is 75%
Are Buildings Contigious?

Fire Resistant Building:

Calculations: Wood Frame 

Are vertical openings and exterior vertical communications protected with a minimum one (1) hr rating?

Required Fire Flow RFF = 220 x C x √A

Total Effective Area A = the total floor area in square meters (excluding basements 
in building considered

Round to Nearest 1000 L/min

Correction Factors:
Contents Charge

RFF Adjusted for Contents As per "Water Supply for Public Fire Protection" pg.20 note H: 
RFF  = E - F + GReduction For Sprinkler

RFF w/ Sprinkler Reduction
Exposure Charge RFF = 13600 L/min - 6800 L/min + 4760 L/min

RFF w/ Exposure Charge RFF = 11560 L/min

Required Fire Flow:

19100 - Wat & San - rev1

2023-12-19
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Design Criteria
Flow per capita (Q): 225 L/cap/day 
Peak Flow Qp = P * Q * M / 86,400 + I * A
Peaking Factor (Harmon Formula) M = 1 + ( 14 / ( 4 + ( P / 1,000 ) ^ 0.5 ) ) Where: 2 <= "M" <= 4
Infiltration Allowance: 0.10 L/s/ha

Site Data
Description
Apartment 1.67 people/unit 24 units 225 L/cap/d

Calculate Population
Pop. Apartments = 1.67 x 24
Pop. = 40 people

Calculate Average Daily Flows
ADF (L/s) = 225 x 40
ADF (L/s) = 9,018 L/day
ADF (L/s) = 0.10 L/s

Calculate Peaking Factor
M = 1 + 14 + 0.1 * 0.12

4 + 40 0.5

1,000
M = 4.35

Calculate Peak Flow
Qp = 0.10 x 4.00

= 0.42 L/s

Infiltration Allowance = 0.10 x 0.20 ha

= 0.02 L/s

Qp (Inc. Infiltration Allowance) = 0.44 L/s

Use Max Peaking Factor 4

Density Units Flow Rate

181 Burton Avenue, Barrie
Sanitary Flow Calculations



Qp = (P/1,000)*Q*M/86.4

M = 1+(14/(4+(P/1,000)^0.5))

Qi = (P*90)/86,400

DWELLING AREA DENSITY POP. POP. M Qp LENGTH LENGTH Qi TOTAL D S Q V PERCENT
(ACC.) Q FULL FULL FULL

FROM TO UNITS (ha) P.P.U (P) (ACC.) (l/s) (m) (m) (l/s) (l/s) (mm) (%) (l/s) (m/s) (%)

- SAN CAP SAN MH1 24 0.20 1.67 40.08 40.08 4.00 0.63 1.3 1.30 0.04 0.67 250 2.30 90.20 1.84 0.75

- SAN MH1 SAN MH2 0 0.00 1.67 0.00 40.08 4.00 0.00 18.1 18.10 0.00 0.67 250 2.30 90.20 1.84 0.75

DATE:

Areas

Population (P) = 45 PPL / ha or 3.5 PPL / Unit

(includes peaking factor)
Dmin = 200 mm

Grade: >0.5%

MANHOLE

19-Dec-23

181 Burton Avenue, Barrie
Sanitary Sewer Pipe Design Sheet

n = 0.013

19100

CONTRACT/PROJECT:

FILE:(1.5 <= M <= 4)

(Q = 340 l/day/person)

(90 L/Capita/Day) ISM, Burton Ave.

Qtot = Qp + Qi

QDesign = 35 m3/ha/day (commercial)

Design Period = 20 years

V: > 0.6 m/s & < 3.0 m/s 

Page 4 of 4
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Appendix C 
 

STORMWATER MANAGEMENT CALCULATIONS 
 

 



Runoff Coefficient = 0.15 0.95 0.95 0.08 0.95 Weighted

Surface Cover = Grass Asphalt Building Forest Conc. Runoff Coefficient

Total Area Area Area Area Area Area

(m2) (m2) (m2) (m2) (m2) (m2)
1 1998 750 0 0 1248 0 0.11

Pre Total 1998 750 0 0 1248 0 0.11

Total Area Area Area Area Area Area

(m2) (m2) (m2) (m2) (m2) (m2)
1 457 338 110 0 0 8 0.36

2 143 42 93 0 0 8 0.71

3 448 0 0 448 0 0 0.95

4 394 69 299 0 0 27 0.81

5 459 111 342 0 0 6 0.76

6 98 98 0 0 0 0 0.15

Post Total 1998 658 844 448 0 48 0.69

181 Burton Ave, Barrie
Calculation of Runoff Coefficients

Pre-Development

Post-Development

19100 - SWM - rev1
2024-02-06



Modified Rational Method

Storm Event (yrs) Coeff A Coeff B Coeff C Q = CiCIA / 360

2 678.085 4.699 0.781 Where:

5 853.608 4.699 0.766 Q - Flow Rate (m
3
/s)

10 975.865 4.699 0.760 C - Rational Method Runoff Coefficient

25 1146.275 4.922 0.757 I - Storm Intensity (mm/hr)

50 1236.152 4.699 0.751 A - Area (ha.)

100 1426.408 5.273 0.759 Ci - Peaking Coefficient

Area Number

Area 0.20 ha

Runoff Coefficient 0.11

Time of Concentration 10 min

Return Rate 2 year

Peaking Coefficient (Ci) 1.00

Rainfall Intensity 83.1 mm/hr

Pre-Development Peak Flow 0.005 m
3
/s

Return Rate 5 year

Peaking Coefficient (Ci) 1.00

Rainfall Intensity 108.9 mm/hr

Pre-Development Peak Flow 0.006 m
3
/s

Return Rate 10 year

Peaking Coefficient (Ci) 1.00

Rainfall Intensity 126.5 mm/hr

Pre-Development Peak Flow 0.007 m
3
/s

Return Rate 25 year

Peaking Coefficient (Ci) 1.10

Rainfall Intensity 148.2 mm/hr

Pre-Development Peak Flow 0.010 m
3
/s

Return Rate 50 year

Peaking Coefficient (Ci) 1.20

Rainfall Intensity 164.2 mm/hr

Pre-Development Peak Flow 0.012 m
3
/s

Return Rate 100 year

Peaking Coefficient (Ci) 1.25

Rainfall Intensity 180.2 mm/hr

Pre-Development Peak Flow 0.013 m
3
/s

181 Burton Ave, Barrie

Pre-Development Peak Flows

City of Barrie

1

19100 - SWM - rev1

2024-02-06



Modified Rational Method

Storm Event (yrs) Coeff A Coeff B Coeff C Q = CiCIA / 360

2 678.085 4.699 0.781 Where:

5 853.608 4.699 0.766 Q - Flow Rate (m
3
/s)

10 975.865 4.699 0.760 C - Rational Method Runoff Coefficient

25 1146.275 4.922 0.757 I - Storm Intensity (mm/hr)

50 1236.152 4.699 0.751 A - Area (ha.)

100 1426.408 5.273 0.759 Ci - Peaking Coefficient

Area Number

Area 0.05 ha 0.01 ha 0.14 ha

Runoff Coefficient 0.36 0.15 0.83

Time of Concentration 10 min 10 min 10 min

Return Rate 2 year 2 year 2 year

Peaking Coefficient (Ci) 1.00 1.00 1.00

Rainfall Intensity 83.1 mm/hr 83.1 mm/hr 83.1 mm/hr

Post-Development Peak Flow 0.004 m
3
/s 0.000 m

3
/s 0.028 m

3
/s

Return Rate 5 year 5 year 5 year

Peaking Coefficient (Ci) 1.00 1.00 1.00

Rainfall Intensity 108.9 mm/hr 108.9 mm/hr 108.9 mm/hr

Post-Development Peak Flow 0.005 m
3
/s 0.000 m

3
/s 0.036 m

3
/s

Return Rate 10 year 10 year 10 year

Peaking Coefficient (Ci) 1.00 1.00 1.00

Rainfall Intensity 126.5 mm/hr 126.5 mm/hr 126.5 mm/hr

Post-Development Peak Flow 0.006 m
3
/s 0.001 m

3
/s 0.042 m

3
/s

Return Rate 25 year 25 year 25 year

Peaking Coefficient (Ci) 1.10 1.10 1.10

Rainfall Intensity 148.2 mm/hr 148.2 mm/hr 148.2 mm/hr

Post-Development Peak Flow 0.007 m
3
/s 0.001 m

3
/s 0.054 m

3
/s

Return Rate 50 year 50 year 50 year

Peaking Coefficient (Ci) 1.20 1.20 1.20

Rainfall Intensity 164.2 mm/hr 164.2 mm/hr 164.2 mm/hr

Post-Development Peak Flow 0.009 m
3
/s 0.001 m

3
/s 0.065 m

3
/s

Return Rate 100 year 100 year 100 year

Peaking Coefficient (Ci) 1.25 1.25 1.25

Rainfall Intensity 180.2 mm/hr 180.2 mm/hr 180.2 mm/hr

Post-Development Peak Flow 0.010 m
3
/s 0.001 m

3
/s 0.075 m

3
/s

1 6 2 to 5

181 Burton Ave, Barrie

Post-Development Peak Flows

City of Barrie

Uncontrolled Area to 

Burton Ave
Uncontrolled Area to North

Controlled Area to Burton 

Ave

19100 - SWM - rev1

2024-02-06



Orifice Orifice Weir Weir

Elevation Area Volume Cum. Vol. Head Flow Head Flow Total Flow

(m) (m
2
) (m

3
) (m

3
) (m) (m

3
/s) (m) (m

3
/s) (m

3
/s)

230.80 0 0 0 0.06 0.000 0.00 0.000 0.0002

230.90 0 8 8 0.16 0.001 0.00 0.000 0.0012

230.95 0 8 16 0.21 0.001 0.00 0.000 0.0014

231.00 0 8 23 0.26 0.001 0.00 0.000 0.0013

231.10 0 8 31 0.36 0.001 0.00 0.000 0.0011
231.20 0 8 39 0.46 0.001 0.00 0.000 0.0013

231.30 0 8 47 0.56 0.001 0.00 0.000 0.0014

231.36 0 8 55 0.62 0.001 0.00 0.000 0.0015

231.40 0 8 63 0.66 0.002 0.00 0.000 0.0015

231.51 0 8 70 0.77 0.002 0.00 0.000 0.0017

231.60 0 0 70 0.86 0.002 0.00 0.000 0.0018

231.70 0 0 70 0.96 0.002 0.00 0.000 0.0019
231.80 0 0 70 1.06 0.002 0.00 0.000 0.0020

231.90 0 0 70 1.16 0.002 0.00 0.000 0.0021

232.00 0 0 70 1.26 0.002 0.00 0.000 0.0022
232.10 0 0 70 1.36 0.002 0.00 0.000 0.0023

232.13 0 0 70 1.39 0.002 0.00 0.000 0.0024

232.20 344 12 82 1.46 0.002 0.00 0.000 0.0025

232.30 579 46 129 1.56 0.003 0.00 0.000 0.0026

232.40 730 65 194 1.66 0.003 0.00 0.000 0.0027

232.43 755 22 216 1.69 0.003 0.00 0.000 0.0028

Invert of Weir

Weir Flow Formula

6.00 m

232.43 m

 1.7WH
1.5

Width

Major Storm Control Weir

Diameter

Invert Elevation

Orifice Constant

Orifice Centroid

Orifice Flow Formula

63 mm

230.71

0.63

230.74

0.80π(D/2000)
2
x(2x9.81xH)

0.5

Orifice

181 Burton Ave.
Stage-Storage-Discharge Table

19100 - SWM - rev1

2024-02-06



Pre Development 

Area (ha)

Post Development 

Area (ha)

Time of 

Concentration 

(min)

Time Increments 

(min)

Pre Development 

Runoff Coefficient

Post Development 

Runoff Coefficient

Chicago Storm 

Coefficient

Chicago Storm 

Coefficient

Chicago Storm 

Coefficient

Allowable 

Outflow 

0.20 0.14 10 5 0.11 0.83 A B C (m3/s)

Note: Refer to page Calculation of Runoff Coefficients for detailed calculations of Modified Rational Method parameters. 2 678.09 4.70 0.78 0.001 0.83

5 853.61 4.70 0.77 0.001 0.83

10 975.87 4.70 0.76 0.001 0.83

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 25 1146.28 4.92 0.76 0.002 0.91

C 0.11 0.11 0.11 0.12 0.13 0.13 50 1236.15 4.70 0.75 0.002 0.99

I 83.11 108.92 126.55 148.15 164.22 180.15 100 1426.41 5.27 0.76 0.002 1.00

A 0.20 0.20 0.20 0.20 0.20 0.20

Q 0.005 0.006 0.007 0.010 0.012 0.013

Note: Q= 0.00278CIA

Storm Storage Time

Event (yrs) (m
3
) (min)

2 36 330

5 52 410

10 64 485

25 80 420

50 100 470

100 114 510
Note: Storage volume calculated as per Hydrology Handbook, Second Edition, American Society of Civil Engineers, 1996

Intensity Inflow Outflow Storage Intensity Inflow Outflow Storage Intensity Inflow Outflow Storage Intensity Inflow Outflow Storage Intensity Inflow Outflow Storage Intensity Inflow Outflow Storage

mm/hr m3/s m3/s m3 mm/hr m3/s m3/s m3 mm/hr m3/s m3/s m3 mm/hr m3/s m3/s m3 mm/hr m3/s m3/s m3 mm/hr m3/s m3/s m3

255 8.82 0.003 0.001 36 0 12.07 0.004 0.001 50 0 14.27 0.005 0.001 61 0 17.03 0.006 0.002 78 0 19.00 0.008 0.002 96 0 20.94 0.008 0.002 109 0

260 8.69 0.003 0.001 36 0 11.90 0.004 0.001 51 0 14.06 0.005 0.001 61 0 16.79 0.006 0.002 78 0 18.73 0.007 0.002 96 0 20.64 0.008 0.002 109 0

265 8.57 0.003 0.001 36 0 11.73 0.004 0.001 51 0 13.87 0.005 0.001 61 0 16.55 0.006 0.002 78 0 18.47 0.007 0.002 97 0 20.35 0.008 0.002 109 0

270 8.44 0.003 0.001 36 0 11.56 0.004 0.001 51 0 13.67 0.005 0.001 61 0 16.32 0.006 0.002 78 0 18.22 0.007 0.002 97 0 20.07 0.008 0.002 109 0

275 8.33 0.003 0.001 36 0 11.40 0.004 0.001 51 0 13.49 0.004 0.001 61 0 16.10 0.006 0.002 78 0 17.97 0.007 0.002 97 0 19.79 0.008 0.002 110 0

280 8.21 0.003 0.001 36 0 11.25 0.004 0.001 51 0 13.31 0.004 0.001 62 0 15.89 0.006 0.002 79 0 17.73 0.007 0.002 97 0 19.53 0.008 0.002 110 0

285 8.10 0.003 0.001 36 0 11.10 0.004 0.001 51 0 13.13 0.004 0.001 62 0 15.68 0.006 0.002 79 0 17.50 0.007 0.002 97 0 19.27 0.008 0.002 110 0

290 7.99 0.003 0.001 36 0 10.96 0.004 0.001 51 0 12.96 0.004 0.001 62 0 15.48 0.006 0.002 79 0 17.28 0.007 0.002 97 0 19.03 0.008 0.002 110 0

295 7.89 0.003 0.001 36 0 10.82 0.004 0.001 51 0 12.80 0.004 0.001 62 0 15.28 0.006 0.002 79 0 17.06 0.007 0.002 98 0 18.78 0.008 0.002 111 0

300 7.79 0.003 0.001 36 0 10.68 0.004 0.001 51 0 12.64 0.004 0.001 62 0 15.09 0.006 0.002 79 0 16.85 0.007 0.002 98 0 18.55 0.007 0.002 111 0

305 7.69 0.003 0.001 36 0 10.55 0.003 0.001 51 0 12.48 0.004 0.001 62 0 14.91 0.005 0.002 79 0 16.65 0.007 0.002 98 0 18.32 0.007 0.002 111 0

310 7.59 0.003 0.001 36 0 10.42 0.003 0.001 51 0 12.33 0.004 0.001 62 0 14.73 0.005 0.002 79 0 16.45 0.007 0.002 98 0 18.10 0.007 0.002 111 0

315 7.50 0.002 0.001 36 0 10.30 0.003 0.001 51 0 12.18 0.004 0.001 62 0 14.55 0.005 0.002 79 0 16.26 0.006 0.002 98 0 17.89 0.007 0.002 111 0

320 7.41 0.002 0.001 36 0 10.17 0.003 0.001 51 0 12.04 0.004 0.001 62 0 14.38 0.005 0.002 79 0 16.07 0.006 0.002 98 0 17.68 0.007 0.002 111 0

325 7.32 0.002 0.001 36 0 10.05 0.003 0.001 51 0 11.90 0.004 0.001 62 0 14.22 0.005 0.002 79 0 15.88 0.006 0.002 98 0 17.48 0.007 0.002 112 0

330 7.24 0.002 0.001 36 0 9.94 0.003 0.001 51 0 11.77 0.004 0.001 63 0 14.06 0.005 0.002 80 0 15.71 0.006 0.002 99 0 17.28 0.007 0.002 112 0

335 7.15 0.002 0.001 36 0 9.83 0.003 0.001 51 0 11.63 0.004 0.001 63 0 13.90 0.005 0.002 80 0 15.53 0.006 0.002 99 0 17.08 0.007 0.002 112 0

340 7.07 0.002 0.001 36 0 9.72 0.003 0.001 51 0 11.51 0.004 0.001 63 0 13.75 0.005 0.002 80 0 15.36 0.006 0.002 99 0 16.90 0.007 0.002 112 0

345 6.99 0.002 0.001 36 0 9.61 0.003 0.001 51 0 11.38 0.004 0.001 63 0 13.60 0.005 0.002 80 0 15.20 0.006 0.002 99 0 16.71 0.007 0.002 112 0

350 6.92 0.002 0.001 36 0 9.51 0.003 0.001 52 0 11.26 0.004 0.001 63 0 13.45 0.005 0.002 80 0 15.04 0.006 0.002 99 0 16.53 0.007 0.002 112 0

355 6.84 0.002 0.001 36 0 9.41 0.003 0.001 52 0 11.14 0.004 0.001 63 0 13.31 0.005 0.002 80 0 14.88 0.006 0.002 99 0 16.36 0.007 0.002 112 0

360 6.77 0.002 0.001 36 0 9.31 0.003 0.001 52 0 11.02 0.004 0.001 63 0 13.17 0.005 0.002 80 0 14.73 0.006 0.002 99 0 16.19 0.006 0.002 113 0

365 6.70 0.002 0.001 36 0 9.21 0.003 0.001 52 0 10.91 0.004 0.001 63 0 13.04 0.005 0.002 80 0 14.58 0.006 0.002 99 0 16.02 0.006 0.002 113 0

370 6.63 0.002 0.001 36 0 9.12 0.003 0.001 52 0 10.80 0.004 0.001 63 0 12.91 0.005 0.002 80 0 14.43 0.006 0.002 99 0 15.86 0.006 0.002 113 0

375 6.56 0.002 0.001 36 0 9.02 0.003 0.001 52 0 10.69 0.004 0.001 63 0 12.78 0.005 0.002 80 0 14.29 0.006 0.002 99 0 15.70 0.006 0.002 113 0

380 6.49 0.002 0.001 36 0 8.93 0.003 0.001 52 0 10.59 0.004 0.001 63 0 12.65 0.005 0.002 80 0 14.15 0.006 0.002 99 0 15.55 0.006 0.002 113 0

385 6.43 0.002 0.001 36 0 8.85 0.003 0.001 52 0 10.48 0.003 0.001 63 0 12.53 0.005 0.002 80 0 14.01 0.006 0.002 100 0 15.40 0.006 0.002 113 0

390 6.36 0.002 0.001 36 0 8.76 0.003 0.001 52 0 10.38 0.003 0.001 63 0 12.41 0.005 0.002 80 0 13.88 0.006 0.002 100 0 15.25 0.006 0.002 113 0

395 6.30 0.002 0.001 36 0 8.68 0.003 0.001 52 0 10.28 0.003 0.001 63 0 12.29 0.004 0.002 80 0 13.75 0.005 0.002 100 0 15.10 0.006 0.002 113 0

400 6.24 0.002 0.001 36 0 8.59 0.003 0.001 52 0 10.19 0.003 0.001 63 0 12.18 0.004 0.002 80 0 13.62 0.005 0.002 100 0 14.96 0.006 0.002 113 0

405 6.18 0.002 0.001 36 0 8.51 0.003 0.001 52 0 10.09 0.003 0.001 63 0 12.06 0.004 0.002 80 0 13.49 0.005 0.002 100 0 14.82 0.006 0.002 113 0

410 6.12 0.002 0.001 36 0 8.43 0.003 0.001 52 0 10.00 0.003 0.001 63 0 11.95 0.004 0.002 80 0 13.37 0.005 0.002 100 0 14.69 0.006 0.002 114 0

415 6.06 0.002 0.001 36 0 8.36 0.003 0.001 52 0 9.91 0.003 0.001 63 0 11.85 0.004 0.002 80 0 13.25 0.005 0.002 100 0 14.55 0.006 0.002 114 0

420 6.01 0.002 0.001 36 0 8.28 0.003 0.001 52 0 9.82 0.003 0.001 63 0 11.74 0.004 0.002 80 0 13.13 0.005 0.002 100 0 14.42 0.006 0.002 114 0

425 5.95 0.002 0.001 36 0 8.21 0.003 0.001 52 0 9.73 0.003 0.001 63 0 11.64 0.004 0.002 80 0 13.02 0.005 0.002 100 0 14.30 0.006 0.002 114 0

430 5.90 0.002 0.001 36 0 8.14 0.003 0.001 52 0 9.65 0.003 0.001 63 0 11.53 0.004 0.002 80 0 12.91 0.005 0.002 100 0 14.17 0.006 0.002 114 0

435 5.85 0.002 0.001 36 0 8.06 0.003 0.001 52 0 9.56 0.003 0.001 63 0 11.44 0.004 0.002 80 0 12.80 0.005 0.002 100 0 14.05 0.006 0.002 114 0

440 5.80 0.002 0.001 36 0 8.00 0.003 0.001 52 0 9.48 0.003 0.001 63 0 11.34 0.004 0.002 80 0 12.69 0.005 0.002 100 0 13.93 0.006 0.002 114 0

445 5.75 0.002 0.001 36 0 7.93 0.003 0.001 52 0 9.40 0.003 0.001 63 0 11.24 0.004 0.002 80 0 12.58 0.005 0.002 100 0 13.81 0.006 0.002 114 0

: Maximum Storage Volume

Post 

Development 

Runoff 

Coefficient

Storm Event 

(yrs)

Rainfall Station City of Barrie

Results

Pre-Development Runoff Rate

DifferenceDifferenceDifferenceDifferenceDifferenceDifference
Time

(min)

100 Year 50 Year25 Year10 Year5 Year2 Year

CONTRACT/PROJECT: 181 Burton

COMPLETED BY: MJWP

181 Burton Ave, Barrie

Quantity Control Volume Calculations

DATE: 06-Feb-24

FILE: 19100

SWM Pond Design InputModified Rational Method Parameters
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Design Area Total = 0.10 ha

Total Imperviousness = 77%

Storage Volume = 37.2 m
3
/ha

Area 1 Storage Volume Required = 0.10 x 37.2

= 3.7 m
3

Storage Volume = 1,340 x 0.025

Area Storage Volume Required = 33.5 m
3

Catchment 2 Area

Area of Pavers (A) = 25.1 m
2

Depth of Trench (d) = 0.50 m

Storage Volume (V) = 0.4(A x d)

= 5.0 m
3

Catchment 4 Area

Area of Pavers (A) = 70.4 m
2

Depth of Trench (d) = 0.50 m

Storage Volume (V) = 0.4(A x d)

= 14.1 m
3

Catchment 5 Area

Area of Pavers (A) = 74.1 m
2

Depth of Trench (d) = 0.50 m

Storage Volume (V) = 0.4(A x d)

= 14.8 m
3

Required Provided

Area Storage Volume = 33.5 m
3 33.9 m

3

Volume Control:

Note: Therefore, the storage required with 25 mm over the total impervious area on the site governs.

Find Storage Volume provided in Permeable Pavers:

Required storage volume calculated over 25 mm of the total impervious area on the site as per the LSRCA 

181 Burton Ave, Barrie

Permeable Pavers Sizing Calculations

Infiltration volumes from MOE Stormwater Management Planning and Design Manual to size Permeable Pavers

Table 3.2 Water Quality Storage Requirements are as follows:

(Enhanced 80% long-term S.S. removal)

19100 - SWM - rev1
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 Area Design Volume (V) = 33.9 m
3

Depth of Controlling Filter Medium (d) = 0.65 m
Coefficient of Permeability of the = 45.0 mm/hr

Controlling Filter Media (k)

Operating Head of Water On the Filter (h) = 0.15 m
Design Drawdown Time (t) = 24 hr

Surface Area Of Filter (A) = 1000Vd
k(h+d)t

= 25.5 m
2

Required Provided

Area 1 Surface Area = 25.5 m
2 169.6 m

2

Use Equation 4.12 to find Area of Permeable Pavers:

19100 - SWM - rev1
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Storage Volume = 1,340 x 0.025

Area Storage Volume Required = 33.5 m3

Total Volume Provided = 33.9 m3

Total Equivalent Rainfall Depth =

= 33.9 m3

1,340 m2

= 25.3 mm

(As per Permeable Pavers Sizing Sheet)

Find total equivalent rainfall depth provided in Rooftop Soakaway Pits:

Permeable Pavers Volume

Impervious Area Over Site

Therefore,the required storage volume will be made for the first 25.3 mm of any rainfall event with the use of the proposed permeable 
pavers.

Find storage volume provided in Rooftop Soakaway Pits:

181 Burton Ave, Barrie
Volume Control Sizing Calculations

As the site meets the definition of Major Development, find the required volume control storage as per LSRCA Guidelines Section 

2.2.2. The control requirement volume is calculated over 25 mm of the total impervious area on the site:

19100 - SWM - rev1
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Q V

Full Full

(m) CA TO IN (mm/h) (m3/s) (%) (mm) (m3/s) (m/s)

Area 3 Roof CBMH4 4.1 0.95 0.04 0.04 0.04 10.00 0.07 108.92 0.01 0.50 300 0.07 0.97

- CBMH4 CBMH3 14.4 0.00 0.00 0.00 0.04 10.07 0.28 108.52 0.01 0.40 300 0.06 0.87

Area 5 CBMH3 CBMH2 25.6 0.76 0.05 0.03 0.08 10.35 0.49 106.99 0.02 0.40 300 0.06 0.87

Area 4 CBMH2 MH1 13.8 0.81 0.04 0.03 0.11 10.84 0.27 104.38 0.03 0.40 300 0.06 0.87

- MH1 CBMH1 4.0 0.00 0.00 0.00 0.11 10.84 0.08 104.38 0.03 0.40 300 0.06 0.87

Area 2 CBMH1 STM CDS OGS 21.1 0.71 0.01 0.01 0.12 10.92 0.41 103.98 0.03 0.40 300 0.06 0.87

- STM CDS OGS BURTON AVE 14.0 0.00 0.00 0.00 0.12 11.32 0.24 101.96 0.03 0.50 300 0.07 0.97

A = Area  (ha)

I = Rainfall Intensity = A/(Time+B)C

DATE:

FILE:

CONTRACT/PROJECT:

C = Runoff Coefficient

Q = 0.0028*C*I*A  (m3/s)

DSI

181 Burton Ave, Barrie

Storm Sewer Pipe Design Sheet

5-Year Storm Event

Areas
From To C A

Length
Manhole Increment

06-Feb-24

19100

181 Burton Ave

CA

Total
(min)

Total Q
Flow Time
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Mosbaek A/S

Vaerkstedsvej 20
DK-4600 Koege, Denmark

Tel +45 56 63 85 80  Fax +45 56 63 86 80

Projekt: 

0.69

Ref. No.

          l/s at h =            m

25.01Date

Q =
Type 

1.6
CEV

24102.1.1.2022

-
181 Burton Ave., Barrie, ON

160 P

55 Albert Street, Suite #200
Markham, ON, Canada
Tel 905-948-0000

When ordering please state the 

Ref. No.

3)

1)
2) d

:
: mm

24102.1.1

Installation

covering the outlet opening by means of drilled or embedded bolts/threaded rods of acid-resistant steel. 
Please note that level 1 and level 2 must be equal. 

The flow regulator is provided with a mounting plate. The mounting plate must be fastened to the wall of the chamber 

Tightening between plate and wall of chamber is made with waterresistant silicone, rubber sealing or the like. 

min. ø 65

This drawing with specifications remains our 

over to any third party without our consent. 
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CEV 225 ø63

Ref: 24102.1.1

Date: 25-01-2022

Design: Q=1,6l/s

H=0,69m

Mosbaek A/S • Vaerkstedsvej 20 • 4600 Koege • Denmark

Tel +455663 8580 • Fax +455663 8680 • info@mosbaek.dk

Copyright © 2021 Mosbaek A/S
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APPENDIX D 
 

WATER BALANCE CALCULATIONS 
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Total

Area 658 892 448 1998

Pervious Area 658 0 0 658

Impervious Area 0 892 448 1340

Topography Infiltration Factor 0.2 0.0 0.0 (From MOE Table 3.1 for Rolling Land)

Soil Infiltration Factor 0.3 0.0 0.0

Land Cover Infiltration Factor 0.1 0.0 0.0

MOE Infiltration Factor 0.6 0.0 0.0

Actual Infiltration Factor 0.6 0.0 0.0

Run-Off Coeffiecient 0.4 1.0 1.0

Runoff from Impervious Surfaces* 0.0 0.95 0.95

Precipitation 907 907 907 907

Run-On 0 0 0 0

Other Inputs 0 0 0 0

Total Inputs 907 907 907 907

Precipitation Surplus 428.0 861.7 861.7 718.8

Net Surplus 428.0 861.7 861.7 718.8

Evapotranspiration 479.0 45.4 45.4 188.2

Infiltration 256.8 0.0 0.0 84.6

Rooftop Infiltration 0.0 0.0 0.0 0.0

Total Infiltration 256.8 0.0 0.0 84.6

Runoff Pervious Areas 171.2 0.0 0.0 56.4

Runoff Impervious Areas 0.0 861.7 861.7 577.8

Total Runoff 171.2 861.7 861.7 634.2

Total Outputs 907.0 907.0 907.0 907.0

Difference (Inputs - Outputs) 0.0 0.0 0.0

Precipitation 597 809 406 1813

Run-On 0 0 0 0

Other Inputs 0 0 0 0

Total Inputs 597 809 406 1813

Precipitation Surplus 282 769 386 1436

Net Surplus 282 769 386 1436

Evapotranspiration 315 40 20 376

Infiltration 169 0 0 169

Rooftop Infiltration 0 0 0 0

Total Infiltration 169 0 0 169

Runoff Pervious Areas 113 0 0 113

Runoff Impervious Areas 0 769 386 1155

Total Runoff 113 769 386 1267

Total Outputs 597 809 406 1813

Difference (Inputs - Outputs) 0 0 0 0

Note: Highlighted cells are input cells.

Infiltration Factors

Catchment Designation

Site

Outputs (Volumes)

181 Burton Ave, Barrie

Post-Development Water Balance (With No Infiltration)

Inputs (Volumes)

(Evapotranspiration values from LSRCA 

Appendix A: Climate Data Tables Barrie Creeks 

Subwatershed)

(From MOE Table 3.1 for an average value 

between Medium combinations of clay and loam 

and Open sandy loam)

Inputs (per Unit Area)

Outputs (per Unit Area)

(Precipitation values from Environment Canada)
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Total

Area 658 892 448 1998

Pervious Area 658 0 0 658

Impervious Area 0 892 448 1340

Topography Infiltration Factor 0.2 0 0 (From MOE Table 3.1 for Rolling Land)

Soil Infiltration Factor 0.3 0 0

Land Cover Infiltration Factor 0.1 0 0

MOE Infiltration Factor 0.6 0 0

Actual Infiltration Factor 0.6 0 0

Run-Off Coeffiecient 0.4 1.0 1.0

Runoff from Impervious Surfaces* 0 0.95 0.95

Precipitation 907 907 907 932.9

Run-On 0 0 0 0

Other Inputs 0 0 0 0

Total Inputs 907 907 907 932.9

Precipitation Surplus 428.0 861.7 861.7 718.8

Net Surplus 428.0 861.7 22.7 530.7

Evapotranspiration 479.0 45.4 884.4 376.3

Infiltration 256.8 0.0 0.0 84.6

Rooftop Infiltration 0.0 0.0 839.0 188.1

Total Infiltration 256.8 0.0 839.0 272.7

Runoff Pervious Areas 171.2 0.0 0.0 56.4

Runoff Impervious Areas 0.0 861.7 -816.4 201.7

Total Runoff 171.2 861.7 -816.4 258.0

Total Outputs 907.0 907.0 907.0 907.0

Difference (Inputs - Outputs) 0.0 0.0 0.0 25.9

Precipitation 597 809 406 1864

Run-On 0 0 0 0

Other Inputs 0 0 0 0

Total Inputs 597 809 406 1864

Precipitation Surplus 282 769 386 1436

Net Surplus 282 769 10 1061

Evapotranspiration 315 40 396 752

Infiltration 169 0 0 169

Rooftop Infiltration 0 0 376 376

Total Infiltration 169 0 376 545

Runoff Pervious Areas 113 0 0 113

Runoff Impervious Areas 0 769 -366 403

Total Runoff 113 769 -366 516

Total Outputs 597 809 406 1813

Difference (Inputs - Outputs) 0 0 0 52

Note: Highlighted cells are input cells.

Site

Catchment Designation

Outputs (Volumes)

(Evapotranspiration values from LSRCA Appendix 

A: Climate Data Tables Barrie Creeks 

Subwatershed)

Inputs (per Unit Area)

Outputs (per Unit Area)

Infiltration Factors

181 Burton Ave, Barrie

(Precipitation values from Environment Canada)

Post-Development Water Balance (With Infiltration)

Depth of rainfall over the rooftop required to be 

infiltrated to achieve water balance.

(From MOE Table 3.1 for an average value 

between Medium combinations of clay and loam 

and Open sandy loam)

Inputs (Volumes)



= 839.0 mm

= 932.9 mm

= 839.0 mm
932.9 mm

= 90%

= 448 m
2

= 21 mm
= A x D
= 448 x 21

= 9.4 m
3

= Site Area x 5 mm
= 1,998 x 0.005

= 10.0 m
3

 Area Design Volume (V) = 9.4 m
3

Depth of Controlling Filter Medium (d) = 0.61 m

Coefficient of Permeability of the = 39.0 mm/hr

Controlling Filter Media (k)

Design Drawdown Time (t) = 36 hr

Surface Area Of Filter (A) = 1,000Vd

kdt

= 6.7 m
2

Required Provided

Area 1 Surface Area = 6.7 m
2 36.4 m

2

Therefore, the bottom area of the infiltration chambers provides adequate to provide a drawdown time between 24 and 48 hours.

Use Equation 4.12 to find Area of infiltration chambers in order to demonstrate a drawdown time between 24 - 48 hours:

(Factored Percolation Time as per Azimuth's 
Hydrogeological Assessment, dated August 2023)

It is proposed to infiltrate the 21 mm storm event over the rooftop area, resulting in a required storage volume of 10.0 m³ exceeding the City of 
Barrie and LSRCA Criteria. Therefore, water balance for the site is achieved.

Minimum Infiltration Volume as per City of Barrie Storm Drainage and Stormwater Management Policies and Design Guidelines Section 4.1.3 is 
as follows:

Storage Volume Required

Storage Volume Required

Find storage volume required for rainfall events of 25 mm to Rooftop Infiltration Gallery:

Roof Top Area

Rainfall Depth

From MOE Figure C-2, 90% of annual rainfall occurs for storm events of 21 mm or less.

Annual Rainfall for Study Area

% Annual Rainfall

Find Percent of Annual Rainfall that Required Rainfall Depth represents:

181 Burton Ave, Barrie
Water Balance Calculations

Depth of Rainfall Required (From Post-Development Water Balance (w. Infiltration))

Annual Rainfall Depth Required:

19100 - SWM - rev1
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APPENDIX E 
 

PHOSPHORUS BUDGET CALCULATIONS 

 

 



Barrie Creeks Forest Hay-Pasture
High Intensity 

Residential
Wetland

Phosphorus Export (kg/ha/year) 0.05 0.07 1.32 0.05

Forest Hay-Pasture
High Intensity 

Residential
Wetland

Area (ha) 0.12 0.08 0.00 0.00

 

Total P (kg) 0.01 0.01 0.00 0.00

Total Pre-Development P (kg) 0.01

Forest Hay-Pasture
High Intensity 

Residential
Wetland

Area (ha): 0.00 0.00 0.20 0.00

 

Total P (kg) : 0.00 0.00 0.26 0.00

Total Uncontrolled Post-Development (kg): 0.26

Untreated Area Forest Hay-Pasture
High Intensity 

Residential
Wetland

Area (ha): 0.00 0.00 0.06 0.00

 

Total P (kg) : 0.00 0.00 0.07 0.00

Without Treatment

Total Post Development (kg): 0.07

Area Draining to Rooftop Infiltration Forest Hay-Pasture
High Intensity 

Residential
Wetland

Area (ha): 0.00 0.00 0.04 0.00

 

Total P (kg) : 0.00 0.00 0.06 0.00

Soakaway Infiltration

Total P (kg): 0.06

Soakaway Infiltration Proficiency (%): 60

P Removed (kg): 0.04

P Remaining (kg): 0.02

Area Draining to Permeable Pavers, Quantity 

Control, and OGS Treatment Unit:
Forest Hay-Pasture

High Intensity 

Residential
Wetland

Area (ha): 0.00 0.00 0.10 0.00

 

Total P (kg) : 0.00 0.00 0.13 0.00

Post-Development Condition (Controlled):

181 Burton Ave, Barrie
Phosphorus Budget

Pre-Development Condition:

Post-Development Condition (Uncontrolled):

19100 - SWM - rev1
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Sand or Media Filters

Total P (kg): 0.13

Sand or Media Filters Proficiency (%): 45

P Removed (kg): 0.06

P Remaining (kg): 0.07

Underground Storage

Total P Remaining from Permeable Pavers(kg): 0.07

Underground Storage Proficiency (%): 25

P Removed (kg): 0.02

P Remaining (kg): 0.05

Oil Grit Separator

Total P Remaining from Underground Storage (kg): 0.05

Oil Grit Separator Proficiency (%): 20

P Removed (kg): 0.01

P Remaining (kg): 0.04

Total Site P (kg): 0.14

Total Post-Development P (kg): = 0.14 - 0.01

= 0.13

LSPOP Fee =

LSPOP Fee = =     35,770 x 2.5 x 0.13

Sub-Total LSPOP Fee: = $11,625

LSPOP Administrative Fee (15%): = $11,625 x 0.15

= $1,744

Total LSPOP Fee: = $11,625 + $1,744

Total LSPOP Fee: = $13,369

Phosphorus Offsetting Calculation:

As per the LSRCA's Phosphorous Offsetting Policy, dated May 2023, the required fee for the development is:

$35,770 x 2.5 x Weight (kg)        (Plus Administrative Fee)

Total Post-Development Phosphorous Remaining over Pre-Development Conditions:

19100 - SWM - rev1
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APPENDIX F 
 

OIL/GRIT SEPARATOR DETAILS &  
MAINTENANCE MANUAL 

 



Project: 181 Burton Avenue Engineer: Pearson Engineering

Location: Barrie, ON Contact: Mac Pinkney, P. Eng

OGS ID: OGS Report Date: 21-Aug-23

Area: 0.14 ha 27.2 l/s

C: 0.83 Particle Size Distribution: ETV

CDS Model: 4

Rainfall 

Intensity
1 

(mm/hr)

Percent 

Rainfall 

Volume
1

Cumulative 

Rainfall 

Volume

Total 

Flowrate 

(l/s)

Treated 

Flowrate (l/s)

Operating 

Rate (%)

Removal 

Efficiency 

(%)

Incremental 

Removal (%)

0.5 8.7% 8.7% 0.2 0.2 0.6 76.8 6.7

1.0 10.8% 19.6% 0.3 0.3 1.2 76.0 8.2

1.5 9.5% 29.0% 0.5 0.5 1.8 75.3 7.1

2.0 8.4% 37.4% 0.6 0.6 2.4 74.5 6.3

2.5 6.8% 44.2% 0.8 0.8 3.0 73.8 5.0

3.0 5.6% 49.8% 1.0 1.0 3.6 73.1 4.1

3.5 5.1% 54.9% 1.1 1.1 4.2 72.4 3.7

4.0 4.9% 59.8% 1.3 1.3 4.8 71.7 3.5

4.5 4.1% 63.9% 1.5 1.5 5.3 71.0 2.9

5.0 3.5% 67.4% 1.6 1.6 5.9 70.4 2.5

6.0 4.9% 72.3% 1.9 1.9 7.1 69.1 3.4

7.0 4.0% 76.3% 2.3 2.3 8.3 67.8 2.7

8.0 3.2% 79.5% 2.6 2.6 9.5 66.6 2.2

9.0 2.2% 81.7% 2.9 2.9 10.7 65.4 1.5

10.0 2.0% 83.7% 3.2 3.2 11.9 64.3 1.3

15.0 8.2% 91.9% 4.8 4.8 17.8 59.2 4.8

20.0 3.4% 95.2% 6.5 6.5 23.8 55.1 1.9

25.0 2.5% 97.7% 8.1 8.1 29.7 51.7 1.3

30.0 1.4% 99.1% 9.7 9.7 35.6 49.0 0.7

35.0 0.3% 99.4% 11.3 11.3 41.6 46.9 0.1

40.0 0.6% 100.0% 12.9 12.9 47.5 45.2 0.3

45.0 0.0% 100.0% 14.5 14.5 53.5 43.9 0.0

50.0 0.0% 100.0% 16.2 16.2 59.4 42.8 0.0

70.0

70.0%

100.0%

1 - Based on 27 years of hourly rainfall data from Canadian Station 6110557, Barrie ON

2 - TSS Removal Rate Based on ETV Testing

Predicted % Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD

Predicted Net Annual Load Removal Efficiency = 

BASED ON ETV PARTICLE SIZE DISTRIBUTION

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Treatment Capacity:
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CDS® Inspection and Maintenance Guide 

ENGINEERED SOLUTIONS



Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit. For example,  
unstable soils or heavy winter sanding will cause the grit chamber 

slow accumulation.  

Inspection  

performed.  Pollutant transport and deposition may vary from 
year to year and regular inspections will help ensure that the 
system is cleaned out at the appropriate time.  At a minimum, 
inspections should be performed twice per year (e.g. spring 

in climates where winter sanding operations may lead to rapid 

amounts of trash are expected.    

The visual inspection should ascertain that the system 

hydrocarbons, trash, and sediment in the system.  Measuring 

tape measure or other measuring instrument. If absorbent 
material is used for enhanced removal of hydrocarbons, the level 

form for doing so is provided.  

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (cylinder and screen) and isolated 
sump.  The other allows for inspection and cleanout of sediment 
captured and retained outside the screen.  For deep units, a 
single manhole access point would allows both sump cleanout 
and access outside the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump or when an 
appreciable level of hydrocarbons and trash has accumulated.  
If absorbent material is used, it should be replaced when 

impacted until 100% of the sump capacity is exceeded however 
it is recommended that the system be cleaned prior to that 
for easier removal of sediment.  The level of sediment is easily 

top of the sediment pile.  To avoid underestimating the level of 
sediment in the chamber, the measuring device must be lowered 
to the top of the sediment pile carefully.  Particles at the top of 
the pile typically offer less resistance to the end of the rod than 
consolidated particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine weather the height of the 

the total height of isolated sump. 

Cleaning 
Cleaning of a CDS systems should be done during dry weather 

method of removing pollutants from the system. Simply remove 
the manhole covers and insert the vacuum hose into the sump.  
The system should be completely drained down and the sump 
fully evacuated of sediment. The area outside the screen should 
also be cleaned out if pollutant build-up exists in this area.      

However, the system should be cleaned out immediately in 
the event of an oil or gasoline spill should be cleaned out 
immediately. Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use absorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer. Trash and debris can be 
netted out to separate it from the other pollutants.  The screen 
should be power washed to ensure it is free of trash and debris.   

Manhole covers should be securely seated following cleaning 

and also to ensure that proper safety precautions have been 

from the CDS system should be done in accordance with local 
regulations. In many jurisdictions, disposal of the sediments may 
be handled in the same manner as the disposal of sediments 
removed from catch basins or deep sump manholes.



Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

800.925.5240
www.ContechES.com

Support

• 
• 

ENGINEERED SOLUTIONS

CDS Model

Diameter
Distance from Water Surface 

to Top of Sediment Pile
Sediment Storage Capacity

ft m ft m y3 m3

CDS1515 3 0.9 3.0 0.9 0.5 0.4

CDS2015 4 1.2 3.0 0.9 0.9 0.7

CDS2015 5 1.3 3.0 0.9 1.3 1.0

CDS2020 5 1.3 3.5 1.1 1.3 1.0

CDS2025 5 1.3 4.0 1.2 1.3 1.0

CDS3020 6 1.8 4.0 1.2 2.1 1.6

CDS3025 6 1.8 4.0 1.2 2.1 1.6

CDS3030 6 1.8 4.6 1.4 2.1 1.6

CDS3035 6 1.8 5.0 1.5 2.1 1.6

CDS4030 8 2.4 4.6 1.4 5.6 4.3

CDS4040 8 2.4 5.7 1.7 5.6 4.3

CDS4045 8 2.4 6.2 1.9 5.6 4.3

CDS5640 10 3.0 6.3 1.9 8.7 6.7

CDS5653 10 3.0 7.7 2.3 8.7 6.7

CDS5668 10 3.0 9.3 2.8 8.7 6.7

CDS5678 10 3.0 10.3 3.1 8.7 6.7



CDS Inspection & Maintenance Log

 

 Comments

  sediment1 2 

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

——————————————————————————————————————————————————————————

top of the sediment pile and the other from the manhole opening to the water surface.  If the difference between these measurements is less 
than the values listed in table 1 the system should be cleaned out.  

the event of an oil spill, the system should be cleaned immediately.
CDS Maintenance Guide - 7/18 (PDF)
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Monolite Holdings Inc. 
343 Sugar Maple Lane,  
Richmond Hill, ON  
L4C 4C3 
 
Attn:  Maria Rozentsvayg  
 
Re: REVISED Hydrogeological Assessment 

 181 Burton Avenue, Barrie ON 
 
Dear Maria: 
 
Azimuth Environmental Consulting, Inc. (Azimuth) is pleased to provide our Revised 
Hydrogeological Assessment for the property located at 181 Burton Avenue within the 
City of Barrie, ON (the “Site”).  This evaluation focused on the existing soil and ground 
water regime underlying the Site and the potential for the proposed development to 
impact the existing conditions.  The report revisions include updating the dewatering 
assessment and inclusion of a water balance assessment. 
 
Should you have any questions or wish to discuss the report in greater detail, please do 
not hesitate to contact the undersigned. 
 
Yours truly, 
 
AZIMUTH ENVIRONMENTAL CONSULTING, INC. 
 
 
 
 
 
Colin Ross, B.Sc., P.Geo.  
Senior Hydrogeologist  
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1.0 INTRODUCTION 
Azimuth Environmental Consulting Inc. (Azimuth) has been retained by Monolite 
Holdings Inc. to conduct a Hydrogeological Assessment for the property located at 181 
Burton Avenue within the City of Barrie, Ontario (the “Site”)(Figure 1).  The Site is 
approximately 1,995 square meters (m2) in size and is bound by Burton Avenue to the 
north, commercial properties to the east and west and vacant land to the north (Figure 2).   
 
The proposed development is comprised of a four storey residential building 
(Appendix B).  Access to the Site is from Burton Avenue, while all parking for the Site 
will be at grade north of the building.  
 
The purpose of this assessment is to characterize the hydrogeological conditions at the 
Site and the potential for the proposed development to cause impact. 

2.0 ENVIRONMENTAL SETTING 
2.1 Soil 

The soils at the Site are classified as Sargent Series gravelly sandy loam (Hoffman et al, 
1962).  This material has good drainage and is classified within hydrologic soil group 
“AB”.  Group A soils have low runoff potential and high infiltration rates even when 
thoroughly wet, and consist of deep, well to excessively drained sand or gravel.  Group B 
soils have moderate infiltration rates when thoroughly wet and consist of moderately fine 
to moderately coarse textures.  
 
2.2 Physiography 

According to Chapman and Putnam (1984) the Site falls within the Simcoe Lowlands 
physiographic region.  It lies on one of the numerous glacial shorelines that define the 
Lake Simcoe basin.  These lowlands are considered to be the former Lake Algonquin 
shoreline features.  The lowland soils are described as being composed of sands, silt and 
clay. 
 
2.3 Topography and Drainage 

The topographic relief at the Site is quite limited with elevations ranging between 
approximately 229 masl at the south and 232 masl at the north along Burton Avenue.  
The current Site drainage is expected to follow the local topographic dip to the north, 
although any surface runoff exiting the Site is expected to be captured within the local 
municipal stormwater system along Cumberland Street to the north.  Run on to the Site is 
not expected from the south due to the presence of curb and gutters along Burton Avenue.  
The only surface water feature that is present in proximity to the Site is a small wetland 
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area immediately north of the Site (Figure 2) as identified in the Cambium, 2022 
Environmental Impact Study (EIS).  This feature is described as a small wetland pocket 
that is not connected to any mapped watercourses. 
 
2.4 Bedrock Geology 

The underlying bedrock geology has been described by the Ontario Geologic Survey 
(OGS) as being composed of interbedded bioclastic to very-fine grained limestone and 
grey-green calcareous shale of the Verulam Formation of the Simcoe Group (OGS, 
2022).  The Simcoe Group is Middle Ordovician in age.  The entire overburden profile 
beneath the Site is estimated to be over 100 m in depth before encountering the bedrock 
contact based on local MECP well records for the area. 
 
2.5 Quaternary Geology 

According to Barnett et al. (1991), the surficial material at the Site consists of 
glaciofluvial ice-contact stratified deposits consisting of gravel and sand.  The 
stratigraphy is dominated by sands and gravels inter-bedded with silts and clays.  As a 
result, the overburden is characterized by a complex of layered, coarse-grained sediments 
with interbedded with fine-grained sediments that are not regionally extensive. 
 
The Site soils as defined in the Site Geotechnical Assessment (WSP, 2021) and Phase II 
ESA (Envision, 2022) were that approximately 2 to 3 m of silty sand fill are present at the 
Site overlying native sand to silty sand.  The native soils are consistent with what is 
reported in the OGS mapping.  For reference, the borehole logs from the Geotechnical 
Assessment and Phase II ESA have been provided in Appendix D. 
 
2.6 Well Records 

The Ontario Ministry of Environment, Conservation, and Parks (MECP) Water Well 
Records were referenced for any recorded well information within the vicinity of the Site 
(300 m) (MECP, 2022).  The area has been historically municipally serviced; however 
well records can be used to gain subsurface information which can provide insight into 
shallow geological formation within the area.  The well records found in the vicinity of 
the Site that are pertinent to this assessment are summarized in Table 1 and are shown on 
Figure 3. 
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Table 1:  MECP Water Well Database Summary (300 m radius from Site) 

 
 
The surrounding wells in the MECP well record database were drilled for monitoring and 
municipal water supply.  The wells were drilled to depths between 1.9 and 91.7 m.  Not 
all actual well records were available online, but those that were available for download 
have been included in Appendix C.  The soils identified in these records were primarily 
sand, which matches the geological literature outlined above, as well as the Site specific 
soils identified at the Site through the Site geotechnical drilling program. 

3.0 SOURCE WATER PROTECTION 
A review of the Source Water Protection Areas as identified on the MECP Source 
Protection Information Atlas website indicates the Site is partially located within a 
Wellhead Protection Area (WHPA-C).  The Site is also located within a Significant 
Ground Water Recharge Area (SGRA), a Highly Vulnerable Aquifer Area (HVA), a 
Wellhead Protection Area (WHPA Q1/2) for quantity threat and an Issues Contributing 
Area (ICA) for sodium and chloride and is also considered an Intake Protection Zone 
(IPZ) 3. 

4.0 MONITORING 
4.1 Ground Water Level Monitoring 

Two ground water monitoring wells were installed as part of the 2021 WSP geotechnical 
assessment with depths of 4.6 to 5.0 mbgs, while two additional monitoring wells were 
installed by Envision in April 2022 to depths of 6.1 mbgs as part of their Phase II ESA.  
For reference, borehole logs have been included in Appendix D.  Water levels were 
measured as part of the geotechnical assessment in February 2021 and monthly by 

MECP Well 
Record No. Drill Date Status Well Type

Borehole 
Depth 
(mbgs)

Ground 
Elevation 

(masl)
5700255 11-Oct-60 Unknown Municipal Water Supply 86.6 227.4
5700265 22-Nov-62 Unknown Municipal Water Supply 91.7 219.9
5709345 21-Nov-72 Unknown Municipal Water Supply 87.2 227.0
5711799 28-Oct-74 Decommissioned Municipal Water Supply 71.6 227.2

7264481 / 
A162243 25-Apr-16 Active Observation Well 10.7 238.0
7278306 / 
A208627 22-Dec-16 Active Observation Well 1.9 237.0
7278307 / 
A208628 22-Dec-16 Active Observation Well 1.9 237.0
7045815 / 
A058556 26-Jun-07 Abandoned Unknown 4.1 232.4
7045817 / 
A058557 26-Jun-07 Abandoned Unknown 19.7 232.1
7337101 15-Jun-18 Unknown Unknown - 232.3
7310630 15-Mar-18 Unknown Unknown - 233.0
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Azimuth between March and June 2022 to establish seasonally high water table 
conditions, along with additional measurements in July 2023.  The ground water levels at 
the Site have shown variation over time with the most elevated conditions observed in 
April, 2022 and the lowest in February, 2021.  The high ground water condition is shown 
on Figure 4.  Ground water flow direction is interpreted to be to the northeast, following a 
local topographic decline towards Lake Simcoe.  The ground water level and elevation 
details have been included in Appendix D. 
 
4.2 Hydraulic Conductivity Testing 

In order to understand the hydraulic characteristics of the underlying overburden, a 
transient slug test can be performed within monitoring wells to determine the average 
hydraulic conductivity of the screened interval.  A slug test involves the instantaneous 
injection or withdrawal of a volume or slug of water or solid cylinder of known volume.  
This is accomplished by adding or displacing a known volume to/from a well and 
measuring water level response time to return to equilibrium. 
 
Hydraulic conductivity testing was completed at the Site by Azimuth staff within BH21-1 
and BH21-4 on March 16th and April 14th, 2022.  Water level measurements were 
recorded both manually and with a datalogger, which were programmed to record the 
pressure of water above the data logger every five seconds.  Data was analyzed using the 
Hvorslev Method (1951) for unconfined aquifers, which assumes a homogeneous, 
isotropic medium in which soil and water are incompressible.  Hydraulic testing results 
are summarized in Table 2, and within Appendix E.  
 
Table 2:  Hydraulic Testing Results 

Monitoring Well 
Screen Depth 

(mbgs) 
Hydraulic 

Conductivity (m/s) 
Soil Description 

BH21-1 3.1 - 4.6 2.3 x 10-6 Sand 
BH21-4 3.5 – 5.0 1.5 x 10-6 Silty Sand 

 
Slug test data indicates that the hydraulic conductivity of the deposits is between 1.5 x10-

6 and 2.3 x10-6 m/s.  The measured hydraulic conductivity is within the published range 
for a sandy material (Freeze & Cherry, 1979). 
 
4.3 Infiltration Testing 

The current Infiltration Assessment focused on the proposed subsurface infiltration 
chamber, which is sized to capture up to the 28 mm precipitation event runoff from the 
entire rooftop area.  The purpose of this assessment was to assess the existing soil 
beneath the proposed LID location, and determine a suitable infiltration rate for use in 
detailed design. 
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4.3.1 Methodology 

A field program was conducted by Azimuth staff on July 20th, 2023 between the hours of 
8:00 am and 12:00 pm during which the weather was 22C and overcast.  One test pit 
was advanced by an excavating contractor at the western side of the Site in the area of the 
proposed LID (Figure 2).  The test pit base elevation was therefore determined based on 
the ground elevation and test pit depth. 
 
The Infiltration Assessment was completed in accordance with Appendix C of the Low 
Impact Development Stormwater Management Planning and Design Guide (TRCA 7 
CVC, 2010).  The test pits were advanced to an elevation approximately 0.2 m above the 
base of the LID (230.26 masl).  A hand auger was then used within the test pit to remove 
approximately 0.2 m of additional soil.  The infiltration assessment was therefore 
completed at the base of the proposed LID.  Information on the proposed LID design in 
included in Appendix B and contained within the Stormwater Management & Servicing 
Report (Pearson, 2023).  The test pit was approximately about 1.5 m wide and 4 m long.  
An additional 0.5 m was excavated after the testing was complete to confirm the 
underlying material for each test pit. 
 
The Guelph Permeameter Model 2800K1 (Soil Moisture Equipment Corp.) was used to 
measure the in-situ hydraulic conductivity as per the Guelph Permeameter Operating 
Instructions (Soil Moisture, 2012).  Due to the dominance of granular material 
encountered, the single head method using the combined reservoir was utilized.  Two 
tests were completed within each end at the base of the TP-1 to assess potential 
variability in the soils.  Each test was within an independent augered hole.  The value 
from each of the two tests for each location were averaged to determine a representative 
value for the soil type. 
 

Table 3:  Summary of Test Pit Location Details 

Test Pit ID 
(masl) 1 

Base of Test 
Pit Elevation 

(masl)1 

Depth 
(mbgs)2 

TP-1 
(231.5) 

230.2 1.3 

NOTES:  
1 Ground surface elevation taken from site survey information and includes the depth of the augered holes 
2 Depth below surface level is the target depth of proposed LID system. 

 
A soil sample was collected from the test pit in the area of GP-1 at the approximate LID 
base elevation of infiltration testing for laboratory grain size and T-Time analysis.  The 
soil sample analysis was used to confirm the in-situ results.  After the infiltration tests 



 
 
 

AZIMUTH ENVIRONMENTAL CONSULTING, INC.  6 
 

were completed, the test pits were advanced an additional 0.5 m to confirm the 
underlying material, and then backfilled with the original soil material. 
 
4.3.2 Test Results 

The material encountered within the test pits was composed of 1.1 m of fill in TP-1 
underlain by native sand to a depth of >1.6 mbgs.  Ground water was not encountered in 
TP-1.  The complete test pit logs, grain size analysis and infiltration testing summary 
tables have been included in Appendix I.  
 
The Guelph Permeameter generates a result as a hydraulic conductivity (Kfs) value.  As 
per Table C1 from CVC & TRCA (2010), the Kfs values from the Guelph Permeameter 
and percolation rate (T-Time) values from the grain size analysis have been converted to 
an infiltration rate (1/T). 
 
Based on the information provided in Table 4, the measured in-situ infiltration rate at the 
Site ranged between 99 and 93 mm/hr.  These rates are consistent with values expected 
from a silty sand to sand material.  The in-situ testing results and the estimate based on 
the grain size analysis appear to be lower than the measured rates, which could be a 
function of variability in silt content of the unit or limitations in relating grain size 
distribution to actual infiltration rates.  Given the consistency between the two Guelph 
Permeameter values, it is felt that these values are most representative for use in 
establishing infiltration capacity of the Site.  

Table 4:  Results of Infiltration Assessment 

Test Pit 
ID 

Soil Type at Depth1 

Guelph Permeameter Results Estimated 
Infiltration 

Rate from Soil 
Sample 1,3 
(mm/hr) 

Test # 1 
Infiltration 

Rate2 (mm/hr) 

Test # 2 
Infiltration 

Rate2 (mm/hr) 

Geometric Mean 
Infiltration Rate 

(mm/hr) 

TP-1 Silty Sand 99 93 96 20 

NOTES:      
1 As per GEI Letter Report dated July 31st, 2023  titled T-Time Analyses, Ref. No. 21-492 
2 Guelph Permeameter results are converted from Kfs to 1/T according to Table C1 from TRCA & CVC (2010) 
3 Soil sample collection results are converted from T-Time to 1/T according to Table C1 from TRCA & CVC (2010) 

 
4.3.3 Recommendations  

As per TRCA & CVC (2010), the infiltration rate used to design infiltration LIDs must 
incorporate a safety correction factor that compensates for potential reductions in soil 
permeability due to compaction or smearing during construction, gradual accumulation of 
fine sediments over the lifespan of the LID, and an uncertainty in measured values when 
less permeable soil horizons exist.  A safety correction factor of 2.5 was used along with 
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the geometric mean for infiltration rate as per TRCA & CVC (2010).  Table 5 
summarizes the recommended design infiltration rate for the location investigated: 
 
 Table 5:  Summary of Design Infiltration Rate 

Geometric Mean 
Infiltration Rate* 

(mm/hr) 
Safety Correction Factor 

Design Infiltration Rate 
(mm/hr) 

96 2.5 39 
* - geometric mean of tested soil beneath the LID facility 
 
After applying a correction factor of 2.5, the design infiltration rate for the LID area is 
39 mm/hr.  The results for the Site indicate that the infiltration rate for the material at the 
base of the LID is variable but feasible given the mean infiltration values. 

5.0 WATER BALANCE 
In order to determine the potential changes to the natural ground water recharge 
conditions, a pre- and post-development water balance assessment has been completed 
using the Thornthwaite and Mather method (1957).  This method evaluates 
evapotranspiration based on precipitation and temperature.  Residual soil saturation is a 
function of topography and soil type.  Monthly data are tabulated from daily average 
temperature and precipitation, and the water budget is a continuous calculation over the 
period of record.  To clarify, the method and the approach used by many individuals in 
examining infiltration resets annual conditions (moisture deficit, snow storage, etc) over 
the winter months because of the general lack of infiltration during the frost period.  
However, we maintain those records and carry them forward from month to month during 
the entire period of record. 
 
Values were determined on a monthly basis, compiled from daily Environment Canada 
meteorological data station located in Barrie, Ontario between 1970 and 2021 (Barrie 
Climate Station – Station ID 6110557 / 6110556).  The calculations are based on the 
average conditions during this period.  The average precipitation was 907 millimeters 
(mm), rainfall was 654 mm, evapotranspiration was 479 mm, and the surplus was 
428 mm per year. 
 
5.1 Land Use 

5.1.1 Pre-Development 

The pre-development Site area was classified according to land use/vegetation type.  
Land within the pre-development area is provided in Table 6. 
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Table 6:  Pre Development Area Classification 
Land Use Land Area (m2) 
Forest 1,248 
Bare Ground 750 

TOTAL 1,998 
  

Land within the pre-development scenario is considered 0% impervious.  The pre-
development areas are shown on Figure 2. 
 
5.1.2 Post-Development 

The land classification in the post-development scenario was classified based on the Site 
Plan (Appendix B / Figure 2).  Land within the post-development Site is summarized in 
the below Table 7: 
 
Table 7:  Post Development Area Classification 

Land Use Land Area (m2) 
Landscaped Grass 658 
Rooftop 448 
Paved Surface  892 

TOTAL 1,998 
(LID) – areas represent catchments 201 & 209 (including all subcatchments), which is being directed 
into LID infiltration gallery 

 
Land within the post-development scenario is considered 67% impervious.   
 
5.2 Infiltration 

Infiltration is generated one of two ways:  (1) directly from rainfall impact or snowmelt 
on pervious surfaces; and (2) indirectly when runoff from impervious surfaces is diverted 
into adjacent naturalized areas.  
 
Infiltration factors for the Site were estimated based on the underlying soil, local 
topography, and ground cover as per Table 2 of the Ministry of Environment and Energy 
(MOEE) Hydrogeological Technical Information Requirements for Land Development 
Applications (1995).  
 
The soil variable factor was determined by taking into account information obtained from 
the regional geologic mapping and the geotechnical program completed for the Site.  This 
information suggests that the surficial material at the Site is primarily composed of silty 
sand to sand, however some areas with surficial silt to silt and clay was noted.  The 
infiltration factors utilized in the water balance assessment are summarized in Table 8 
below.   
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Table 8:  Summary of Pervious Land Infiltration Factor 
Scenario Land Use Infiltration 

Factor 
Assumption 

Pre-Development Forest 
0.70 

Rolling land (0.2), silty sand to sand soil 
(0.3), treed (0.2) 

Landscaped / 
Grassed 

0.60 
Rolling land (0.2), silty sand to sand soil 
(0.3), grassed (0.1) 

Post-Development Landscaped / 
Grassed 

0.60 
Rolling land (0.2),silt sand to sand soil 
(0.3), lawn (0.1) 

 
5.2.1 Pre-Development Infiltration 

Pre-development direct infiltration was determined by multiplying the annual average 
surplus amount, the area of each land use, and the infiltration factor for each land use.  
The pre-development annual infiltration is therefore 545 m3/year (Appendix H).  
 
5.2.2 Post-Development Infiltration 

Post-development infiltration (without mitigation) was determined by multiplying the 
annual average surplus amount, the area of each land use, and the infiltration factor for 
each land use.  The post-development annual direct infiltration is therefore 169 m3/year.  
There is therefore a decrease in infiltration of 376 m3/year from pre- to post-development 
without mitigation measures employed. 
 
The post-development drainage plan includes low impact development (LID) to promote 
infiltration.  An infiltration gallery will be included in the storm water design to collect 
runoff from the rooftop area.  The details and calculations associated with this feature are 
outlined in the Pearson (2023) Storm Water Management & Servicing Report, which 
indicate a storage volume of 12.6 m3.  This translates to an annual capture volume of 
376 m3/year, creating a mitigated water balance for the Site. 
 
5.3 Water Balance Summary 

Using the climate model data and calculations mentioned above, the water balance was 
completed for pre-development, post-development, and post-development with 
mitigation (Appendix H). 
 
The pre-development infiltration volume is 545 m3/year.  This assumes the Site is 
composed of treed and grassed areas.  The post-development without mitigation 
infiltration volume is 169 m3/year, which is a deficit of 376 m3/year.  This assumes the 
Site is composed of the above noted residential development.  An additional 376 m3/year 
of infiltration can be obtained through LID capture (infiltration gallery), which creates an 
overall water balance between pre and post development with use of mitigation measures. 
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As all post development surface runoff will be directed into the existing stormwater 
infrastructure along Burton Avenue, there will be a reduction in surface water 
contributions of 399 m3/year to the wetland to the north of the Site, the maintenance of 
ground water infiltration through the ground water infiltration chambers and additional 
infiltration in the shallow soil profile through the permeable pavers will offset the surface 
runoff reductions such that there is not expected to be a meaningful reduction of water 
contributions to the adjacent feature. 

6.0 DEWATERING ASSESSMENT 
A review of the Site servicing details indicated that the storm sewer infrastructure and 
potable water connection is all above the high water table at the Site, while the sanitary 
servicing connections at Burton Avenue will potentially intrude into the water table at the 
Burton Avenue connection by 0.7 m such that limited dewatering may be required if 
service connections are installed during high water table period (March – May).  As such, 
calculations were completed to assess potential dewatering volumes under these 
conditions.  However, if construction is completed during the summer / fall seasonal low 
water table conditions, water table is expected to be below the servicing connection 
elevations, as per the February, 2021 measurements (Appendix D). 
 
A review of these items indicated that the maximum depths for the sanitary connections 
at Burton Avenue was at 228.44 masl, which are all below the maximum water table 
elevation of 229.39 masl for the Site in this location (BH21-1). 
 
The following details and assumptions are included in this assessment: 
 

 Construction ground water lowering will target a depth of 0.5 m below the base of 
the inverts to ensure dry working conditions;  

 Water table depths are at or below the most elevated level observed at the Site, 
which is in close proximity to Burden Ave; and 

 The entire length of sanitary servicing will be done at once which is 10 m in 
length and the width is 3 m. 

 
The actual drawdown will depend on construction timing.  It is therefore recommended 
that excavation / construction is completed in the dry summer months to avoid the need 
for dewatering. 
 
6.1 Approximate Dewatering Volumes 

For trench dewatering, the steady state method from Powers et al.  (2007) used for 
rectangular excavations, where the length / width ratio is >1.5: 
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Q = {[(π* K)*(H2-h2)] / [ln(Ro/re)] + 2*[a*K*(H2-h2)/(2Ro)]} 

 
(Ref:  Powers et al. (2007) 
 

 
The full dewatering assessment can be found in Appendix F.  The dewatering details for 
the sanitary servicing connections are provided in Table 9 below. 
 
Based on the information provided in Table 3, only very minimal ground water lowering 
will be required for the sanitary servicing.  The dewatering volume is 2,500 L/day, while 
a 3x safety factor can then be applied which would make the volume 7,500 L/day.  These 
values are based on worst case spring season ground water values.  The dewatering 
volume is anticipated to not be required during dry summer months. 
 
Any construction dewatering between 50,000 L/day and 400,000 L/day can be completed 
after registration under the Environmental Activity and Sector Registry (EASR).  Any 
active construction dewatering above 400,000 L/day requires a Permit to Take Water 
(PTTW).  As noted above, the magnitude of dewatering required will vary on the timing 
of construction and less or no dewatering could be needed in the summer drought 
conditions.  Based on the limited dewatering volumes, no permitting is required and any 
ground water encountered can likely be handled relatively informally, such as discharge 
and containment on site if required. 
 
Table 9:  Summary of Dewatering Conditions (Appendix F) 
Variable Sanitary Sewer Connection 
Estimate of Equivalent Radius [re] (m) 4 
Hydraulic Conductivity [K] (m/s) 2.3 x 10-6 
Maximum Required Drawdown [H-h] (m) 1.2 
Saturated Thickness Before Pumping [H] (m) 1.7 
Depth of Water During Pumping [h] (m) 0.5 
length of excavation [a] (m) 10 
width of excavation [b] (m) 3 
Radius of Influence [R] (m) 1 10 
Discharge [Q] (L/day) 2,500 
Discharge [Q] (L/day) 3 X Safety Factor Applied 7,500 

 
6.2 Impact Assessment 

Based on the information provided in Table 9, the largest zone of influence is 10 m, while 
the overall decline in water levels is quite limited due to the shallow intrusion in the 
water table.  As such, no off-site impacts are expected as a result of any Site dewatering. 
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Given the potential for dewatering has shown to be limited, the small volumes potentially 
handled would not necessitate a formal dewatering discharge plan.  It is assumed that all 
potential discharge can either be handled on-site.  Mitigation measures would likely just 
be a tank or enviro-bag prior to discharge off-site storm sewer (if required). 
 
6.3 Water Quality 

A water sample was collected from BH21-1 on May 27th
, 2020 to determine the on-site 

ground water quality in preparation for potential dewatering activities, while water 
quality results are also available from the Phase II ESA completed by Envision.  The 
Azimuth results are included in Appendix D and have been compared to the Provincial 
Water Quality Objectives (PWQO), while the lab report from the Envision results has 
been included un-edited.  All parameters met the PWQO with the exception of total 
phosphorus and aluminum. 
 
The aluminum exceedance (0.08 mg/L), which is only marginally above PWQO 
(0.075 mg/L) is not seen as a concern as is commonly elevated in ground water due to the 
fact it is a naturally abundant earth element.  The total phosphorus concentrations is more 
significantly elevated, but is interpreted to be sourced to the elevated sediment load in the 
sample as evidenced by the elevated turbidity (1,180 NTU).  The nutrient analysis was 
completed on water that was unfiltered, and therefore contained a high concentration of 
sediment particles.  The increased phosphorus is therefore likely attributed to the excess 
nutrients that are bound to the sediment grains in suspension and dissolved within the 
acidified nutrients bottle.  Sodium (150 – 1,000 mg/L) and chloride (800 – 1,320 mg/L) 
concentrations were noted to be elevated, which is likely associated with road salt 
application on Burton Avenue.  The nitrate concentrations are also elevated (4.9 mg/L), 
which could be the result of leaky sewer infrastructure along Burton Avenue. 
 
Finally, a suite of volatile organic compounds (VOCs) and Petroleum Hydrocarbons 
(PHCs) were analyzed for at the Site monitoring wells.  The results indicated only a 
single trace detection of toluene at BH21-4 (0.48 ug/L), which given the lack of any other 
measurable organic parameter concentration would indicate that the results may be 
anomolous.  This was confirmed with an additional sample collected on July 20th, 2023, 
which indicated no detection for toluene. 
 
Overall, the water quality would not be detrimental if maintained on-site or discharged to 
the storm sewers as all parameters are noted to meet City of Barrie Storm Sewer Bylaw 
criteria if required. 
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7.0 SUMMARY AND CONCLUSIONS 
Azimuth was retained by Monolite Holdings Inc. to conduct a Hydrogeological 
Assessment for the property located at 181 Burton Avenue, within the City of Barrie, 
Ontario.  The Site is rectangular in shape and is approximately 1,995 m2 in size and is 
accessed via Burton Avenue.  The Site is bound by Burton Avenue to the north, 
commercial properties to the east and west and vacant land to the north.  The Site is at an 
elevation of 232 masl along Burton Avenue sloping down to 229 masl at the north end of 
the Site which directs existing surface runoff towards a small isolated wetland area 
immediately north of the Site.  The Site will be developed as a single multi unit 
residential building with at grade parking at the north end of the Site. 
 
Boreholes logs from the Site show the subsurface is composed of approximately 3 m silty 
sand fill overlying a native sand or silty sand material.  The inferred ground water flow 
direction is generally to the north following local topography towards Lake Simcoe.  
Ground water elevations at the Site were measured between 227.57 and 229.39 masl.  
Hydraulic conductivity testing was completed within the monitoring well BH21-1 & 21-4 
at the Site by Azimuth staff.  Slug test data indicates that the hydraulic conductivity of 
the deposits is ~2x10-6 m/s. 
 
The pre-development infiltration volume is 545 m3/year.  This assumes the Site is 
composed of treed and grassed areas.  The post-development without mitigation 
infiltration volume is 169 m3/year, which is a deficit of 376 m3/year.  This assumes the 
Site is composed of the above noted residential development.  An additional 376 m3/year 
of infiltration can be obtained through LID capture (infiltration gallery).  As a result of 
this mitigation measure, the post-development with mitigation volume matches pre-
development conditions such no deficit results from the proposed development. 
 
As all post development surface runoff will be directed into the existing stormwater 
infrastructure along Burton Avenue, there will be a reduction in surface water 
contributions of 399 m3/year to the wetland to the north of the Site, the maintenance of 
ground water infiltration through the ground water infiltration chambers and additional 
infiltration in the shallow soil profile through the permeable pavers will offset the surface 
runoff reductions such that there is not expected to be a meaningful reduction of water 
contributions to the adjacent feature. 
 
Based on the ground water elevations and details related outlined on the development 
plan, all foundations and infrastructure will be located above the water table with the 
exception of the sanitary sewer connections at Burton Avenue.  However, the intrusion is 
considered limited (~0.7 m) and of limited length (~10 m).  It is also noted that this 
intrusion is only present during spring high water table conditions such that if the 
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connections are completed during the summer and fall low water table conditions, 
dewatering will not be required.  Despite this, a dewatering assessment was completed to 
assess requirements if these connections were completed during the spring high water 
table conditions.  The daily water taking volume estimate is quite limited at 2,500 L/day 
or 7,500 L/day with a 3x safety factor.  As such, no permitting would be required for any 
dewatering and it is likely that any ground water could be dealt with relatively informally 
with a sump and discharge on-site.  The largest zone of influence is 10 m from the 
dewatering zone such that all drawdown will be maintained within the Site boundaries or 
road alignment.  

 
Azimuth completed in-situ percolation testing at the site in July 2023 targeting the 
proposed LID location.  The assessment was focused on the existing soil beneath the 
previously proposed LID locations to determine suitable infiltration rate for use in 
detailed design.  The design infiltration rates for the Site are 93 to 99 mm/hr.  After 
applying a correction factor of 2.5, the design infiltration rates for the Site is 39 mm/hr.  
The results for the Site indicate that the infiltration rate for the material at the base of the 
LID is considered moderate to high. 
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TOPSOIL: 100mm
FILL: silty sand, trace gravel, trace
clay, trace organics, dark brown,
moist.

 silty sand to sandy silt at 0.8m

SILTY SAND: trace clay, brown to
grey, wet.

 grey below 3.8m

END OF BOREHOLE:
Notes:
1) 50mm diameter monitoring well
was installed upon completion,
screened at 3.05-6.10m.
2) Water Level Readings:
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PROJECT: Phase Two Environmental Site Assessment

CLIENT: Monolite Holdings Inc.

PROJECT LOCATION: 181 Burton Avenue, Barrie, Ontario
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TOPSOIL: 100mm
FILL: silty sand, trace gravel, trace
clay, trace organics, dark brown,
moist.

SILTY SAND: trace clay, grey, wet.

END OF BOREHOLE:
Notes:
1) 50mm diameter monitoring well
was installed upon completion,
screened at 3.05-6.10m.
2) Water Level Readings:
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FILL: silty sand, trace gravel, trace
clay, trace organics, dark brown,
moist.

 contains wood pieces at 1.5m

FILL: sand, trace gravel, trace silt,
trace clay, brown, wet.

SILTY SAND: trace clay, grey, wet.
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PROJECT: Phase Two Environmental Site Assessment
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Method: Geo Probe
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TOPSOIL: 100mm
FILL: silty sand, trace gravel, trace
clay, trace organics, dark brown,
moist.

SILTY SAND: trace gravel, trace
clay, grey, wet.
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PROJECT: Phase Two Environmental Site Assessment

CLIENT: Monolite Holdings Inc.

PROJECT LOCATION: 181 Burton Avenue, Barrie, Ontario
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Monitoring Well Details & Ground Water Levels 

10-Feb-21 16-Mar-22 28-Apr-22 12-May-22 06-Jun-22 20-Jul-23 10-Feb-21 16-Mar-22 28-Apr-22 12-May-22 06-Jun-22 20-Jul-23
BH21-1 232.20 0.80 233.00 4.60 4.08 3.14 3.06 3.12 3.25 3.13 228.12 229.06 229.14 229.08 228.95 229.07
BH21-4 231.60 0.81 232.41 5.00 4.03 3.09 3.06 3.10 3.22 3.15 227.57 228.51 228.54 228.50 228.38 228.45
BH22-1 232.2 0.95 233.15 6.13 2.81 2.87 3.01 2.84 229.39 229.33 229.19 229.36
BH22-2 231.9 1.07 232.97 5.86 2.85 2.88 2.97 2.83 229.05 229.02 228.93 229.07

Ground Water Level (mbgs) Ground Water Elevation (masl)Monitoring 
Well

Ground 
Elevation 

(masl)
Stickup 

(m)

Reference 
Elevation 

(masl)

Total 
Depth 
(mbgs)
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Hydraulic Conductivity Testing Results 

 

 
  



0. 400. 800. 1.2E+3 1.6E+3 2.0E+3
0.01

0.1

1.

10.

Time (sec)

D
is

pl
ac

em
en

t (
m

)

WELL TEST ANALYSIS

Data Set:  M:\...\BH21-1 Slug Test.aqt
Date:  05/18/22 Time:  15:37:09

PROJECT INFORMATION

Company:  Azimuth Environmental
Project:  21-492
Location:  181 Burton Street
Test Well:  BH21-1
Test Date:  May 12th 2022

AQUIFER DATA

Saturated Thickness:  1.58 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH 21-1)

Initial Displacement:  1.16 m Static Water Column Height:  1.58 m
Total Well Penetration Depth:  1.58 m Screen Length:  1.52 m
Casing Radius:  0.0254 m Wellbore Radius:  0.1 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 2.036E-6 m/sec y0 = 1.17 m
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181 BURTON

Data Set:  M:\...\BH21-4 Slug Test.aqt
Date:  04/13/22 Time:  16:30:57

PROJECT INFORMATION

Company:  Azimuth Environmental 
Project:  21-492
Test Well:  BH21-4
Test Date:  Mar 16, 2022

AQUIFER DATA

Saturated Thickness:  1.91 m Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH21-4)

Initial Displacement:  1.6 m Static Water Column Height:  1.91 m
Total Well Penetration Depth:  1.91 m Screen Length:  1.5 m
Casing Radius:  0.0254 m Wellbore Radius:  0.075 m

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 1.543E-6 m/sec y0 = 1.484 m
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Dewatering Analysis 

 

 
  



Length (m)
Width 
(m)

Effecitve 
Radius1 

(m)

Hydraulic 
Conductivity 

(m/s)

Hydraulic 
Conductivity 
(m/day)

Initial Depth 
of Water 

(static head) 
prior to 

dewatering 
(m)

H2

Depth of 
Water in 
the well 
while 

pumping 
(m)

h2 H‐h 
(m) H2‐h2

Radius of 
Influence2 

(m)

Discharge 
Into Ends 3 

(m3/day)

Plane 
Discharge 4 

(m3/day)

Total 
Discharge 
(m3/day)

Total 
Discharge 
(L/day)

Total 
Discharge x 
1.5 Safety 
Factor 
(L/day)

a b re k k H h Ro Q Q Q Q Q

Servicing  Servicing Connection 10 3 4 2.30E‐06 1.99E‐01 1.70 3 0.5 0.3 3.0 3 10 2 0.5 2.5 2,500            7,500            

Total Dewatering 2,500            7,500            

Notes
1  r e  = (a+b) / π   ‐  assuming a/b >1.5, or re = √ ab / π (Powers et. al., 2007)
2  Ro = r e  + 3000 * (H‐h)* √k  ‐  Sichardts Formula, (Cashman and Preene, 2001)
3  Q = [(π* K)*(H 2 ‐h 2 )] / [ln(R o /r)] (Powers et al., 2007)
4  Q = 2*[a*K*(H 2 ‐h 2 )/(2R o )] (Powers et al., 2007)
* H & h are relative to base of active ground water levels

Type ID
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Summary of Water Quality Data

Sampled on:
2022-03-16

Sampled by:
SY

Analyzed by:
Parameter Symbol Units Objective Caduceon
Saturation pH - - 6.51
pH (lab) - 6.0-9.5 6.5-8.5 7.8
Langelier Saturation Index - - 1.29
Alkalinity (4.2) (as Calcium Carbonate) mg/L - - 519
Bicarbonate HCO3

- mg/L - - 519
Carbonate CO3

-2 mg/L - - < 5
Hydroxide - - < 5
Conductivity µS/cm - - 4980
Fluoride F- mg/L - - < 0.1
Chloride Cl- mg/L 790 - 1320
Nitrate (as Nitrogen) NO3-N mg/L - - 4.9
Nitrite (as Nitrogen) NO2-N mg/L - - < 0.1
Bromide Br- mg/L - - < 0.4
Sulphate SO4

-2 mg/L - - 48
Calcium Ca mg/L - - 197
Magnesium Mg mg/L - - 15.7
Sodium Na mg/L 490 - 825
Potassium K mg/L - - 3.1
Total Ammonia (as Nitrogen) NH3-N mg/L - - 0.07
Phosphate (ortho) PO4

-3 mg/L - - 0.019
Phosphorus P mg/L - 0.02 0.95
Reactive Silica Si mg/L - - 8.58
Dissolved Organic Carbon DOC mg/L - - 2.1
Colour - - 3
Turbidity - - 1180
Aluminum Al mg/L - 0.075 0.08
Arsenic As mg/L 0.025 0.1 < 0.0005
Barium Ba mg/L 1 - 0.268
Boron B mg/L 5 0.2 0.06
Cadmium Cd mg/L 0.0027 0.001 0.0005 < 0.000059
Chromium Cr mg/L 0.05 0.08 0.0089 0.002
Copper Cu mg/L 0.087 0.01 0.005 < 0.002
Iron Fe mg/L - 0.3 < 0.005
Lead Pb mg/L 0.01 0.05 0.005 0.00027
Manganese Mn mg/L - - 0.001
Molybdenum Mo mg/L 0.07 0.04 < 0.01
Nickel Ni mg/L 0.1 0.05 0.025 < 0.01
Selenium Se mg/L 0.01 0.1 0.004
Silver Ag mg/L 0.0015 0.0001 < 0.0002
Strontium Sr mg/L - - 2.06
Thallium Tl mg/L 0.002 0.0003 0.00005
Tin Sn mg/L - - < 0.05
Titanium Ti mg/L - - < 0.005
Uranium U mg/L 0.02 0.005 0.00065
Vanadium V mg/L 0.0062 0.006 < 0.0007
Zinc Zn mg/L 1.1 0.02 < 0.005
Total Dissolved Solids TDS mg/L - - 2745
Hardness (as Calcium Carbonate) mg/L - - 557
% Difference / Ion Balanace - - 2.02

Bold and Italics indicates O.Reg. 153/04 Table 2 exceedance

Bold and Underlined indicates City of Barrie Storm Sewer Bylaw Exceedance

City of 
Barrie 
Storm 

Sewer By-
law

Bold and Highlighted indicates PWQO Exceedance

BH21-1

O, Reg. 
153/04 
Table 2 
Criteria

Provincial 
Water Quality 

Objectives 
(1994)



Bureau Veritas Job #: C296748
Report Date: 2022/11/29

EnVision Consultants Ltd.
Client Project #: 22-0127.120

Site Location: 181 BURTON AVE

Sampler Initials: KH

O.REG 153 METALS & INORGANICS PKG (WTR)

Bureau Veritas ID SIO598 SIO598 SIO599

Sampling Date
2022/04/12

 11:20
2022/04/12

 11:20
2022/04/12

 11:40

COC Number 873637-01-01 873637-01-01 873637-01-01

UNITS Criteria BH20-1 RDL QC Batch
BH20-1
Lab-Dup

RDL QC Batch BH20-4 RDL QC Batch

Inorganics

WAD Cyanide (Free) ug/L 66 <1 1 7938174 <1 1 7938174 <1 1 7938174

Dissolved Chloride (Cl-) mg/L 790 1400 15 7939326 180 2.0 7939326

Metals

Chromium (VI) ug/L 25 1.0 0.50 7935665 <0.50 0.50 7935665

Mercury (Hg) ug/L 0.29 <0.10 0.10 7937804 <0.10 0.10 7937804

Dissolved Antimony (Sb) ug/L 6.0 <0.50 0.50 7940296 <0.50 0.50 7940296

Dissolved Arsenic (As) ug/L 25 <1.0 1.0 7940296 <1.0 1.0 7940296

Dissolved Barium (Ba) ug/L 1000 340 2.0 7940296 110 2.0 7940296

Dissolved Beryllium (Be) ug/L 4.0 <0.40 0.40 7940296 <0.40 0.40 7940296

Dissolved Boron (B) ug/L 5000 61 10 7940296 36 10 7940296

Dissolved Cadmium (Cd) ug/L 2.7 <0.090 0.090 7940296 <0.090 0.090 7940296

Dissolved Chromium (Cr) ug/L 50 <5.0 5.0 7940296 <5.0 5.0 7940296

Dissolved Cobalt (Co) ug/L 3.8 <0.50 0.50 7940296 0.64 0.50 7940296

Dissolved Copper (Cu) ug/L 87 2.0 0.90 7940296 1.7 0.90 7940296

Dissolved Lead (Pb) ug/L 10 <0.50 0.50 7940296 <0.50 0.50 7940296

Dissolved Molybdenum (Mo) ug/L 70 <0.50 0.50 7940296 <0.50 0.50 7940296

Dissolved Nickel (Ni) ug/L 100 <1.0 1.0 7940296 1.4 1.0 7940296

Dissolved Selenium (Se) ug/L 10 <2.0 2.0 7940296 <2.0 2.0 7940296

Dissolved Silver (Ag) ug/L 1.5 <0.090 0.090 7940296 <0.090 0.090 7940296

Dissolved Sodium (Na) ug/L 490000 1000000 500 7940296 150000 100 7940296

Dissolved Thallium (Tl) ug/L 2.0 <0.050 0.050 7940296 <0.050 0.050 7940296

Dissolved Uranium (U) ug/L 20 0.67 0.10 7940296 0.65 0.10 7940296

Dissolved Vanadium (V) ug/L 6.2 <0.50 0.50 7940296 1.4 0.50 7940296

Dissolved Zinc (Zn) ug/L 1100 <5.0 5.0 7940296 <5.0 5.0 7940296

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Criteria: Ontario Reg. 153/04 (Amended April 15, 2011)
Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition
Potable Ground Water- All Types of Property Uses - Coarse Textured Soil

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C296748
Report Date: 2022/11/29

EnVision Consultants Ltd.
Client Project #: 22-0127.120

Site Location: 181 BURTON AVE

Sampler Initials: KH

O.REG 153 METALS & INORGANICS PKG (WTR)

Bureau Veritas ID SIO600 SIO601

Sampling Date
2022/04/12

 11:00
2022/04/12

 10:30

COC Number 873637-01-01 873637-01-01

UNITS Criteria BH22-1 RDL BH22-2 RDL QC Batch

Inorganics

WAD Cyanide (Free) ug/L 66 1 1 <1 1 7938174

Dissolved Chloride (Cl-) mg/L 790 800 7.0 1200 10 7939326

Metals

Chromium (VI) ug/L 25 <0.50 0.50 <0.50 0.50 7935665

Mercury (Hg) ug/L 0.29 <0.10 0.10 <0.10 0.10 7937804

Dissolved Antimony (Sb) ug/L 6.0 <0.50 0.50 <0.50 0.50 7940296

Dissolved Arsenic (As) ug/L 25 <1.0 1.0 <1.0 1.0 7940296

Dissolved Barium (Ba) ug/L 1000 200 2.0 270 2.0 7940296

Dissolved Beryllium (Be) ug/L 4.0 <0.40 0.40 <0.40 0.40 7940296

Dissolved Boron (B) ug/L 5000 52 10 58 10 7940296

Dissolved Cadmium (Cd) ug/L 2.7 <0.090 0.090 <0.090 0.090 7940296

Dissolved Chromium (Cr) ug/L 50 <5.0 5.0 <5.0 5.0 7940296

Dissolved Cobalt (Co) ug/L 3.8 <0.50 0.50 <0.50 0.50 7940296

Dissolved Copper (Cu) ug/L 87 1.7 0.90 1.3 0.90 7940296

Dissolved Lead (Pb) ug/L 10 <0.50 0.50 <0.50 0.50 7940296

Dissolved Molybdenum (Mo) ug/L 70 0.94 0.50 1.0 0.50 7940296

Dissolved Nickel (Ni) ug/L 100 <1.0 1.0 <1.0 1.0 7940296

Dissolved Selenium (Se) ug/L 10 <2.0 2.0 <2.0 2.0 7940296

Dissolved Silver (Ag) ug/L 1.5 <0.090 0.090 <0.090 0.090 7940296

Dissolved Sodium (Na) ug/L 490000 570000 100 740000 500 7940296

Dissolved Thallium (Tl) ug/L 2.0 <0.050 0.050 <0.050 0.050 7940296

Dissolved Uranium (U) ug/L 20 1.2 0.10 0.53 0.10 7940296

Dissolved Vanadium (V) ug/L 6.2 1.0 0.50 0.50 0.50 7940296

Dissolved Zinc (Zn) ug/L 1100 15 5.0 <5.0 5.0 7940296

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Ontario Reg. 153/04 (Amended April 15, 2011)
Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition
Potable Ground Water- All Types of Property Uses - Coarse Textured Soil

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C296748
Report Date: 2022/11/29

EnVision Consultants Ltd.
Client Project #: 22-0127.120

Site Location: 181 BURTON AVE

Sampler Initials: KH

O.REG 153 VOCS BY HS & F1-F4 (WATER)

Bureau Veritas ID SIO598 SIO599 SIO600 SIO601 SIO602

Sampling Date
2022/04/12

 11:20
2022/04/12

 11:40
2022/04/12

 11:00
2022/04/12

 10:30
2022/04/12

 10:30

COC Number 873637-01-01 873637-01-01 873637-01-01 873637-01-01 873637-01-01

UNITS Criteria BH20-1 BH20-4 BH22-1 BH22-2 GW22-1 RDL QC Batch

Calculated Parameters

1,3-Dichloropropene (cis+trans) ug/L 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7936373

Volatile Organics

Acetone (2-Propanone) ug/L 2700 <10 <10 <10 <10 <10 10 7938140

Benzene ug/L 5.0 <0.17 <0.17 <0.17 <0.17 <0.17 0.17 7938140

Bromodichloromethane ug/L 16.0 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

Bromoform ug/L 25.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 7938140

Bromomethane ug/L 0.89 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

Carbon Tetrachloride ug/L 0.79 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

Chlorobenzene ug/L 30 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

Chloroform ug/L 2.4 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

Dibromochloromethane ug/L 25.0 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

1,2-Dichlorobenzene ug/L 3.0 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

1,3-Dichlorobenzene ug/L 59 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

1,4-Dichlorobenzene ug/L 1.0 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

Dichlorodifluoromethane (FREON 12) ug/L 590 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 7938140

1,1-Dichloroethane ug/L 5 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

1,2-Dichloroethane ug/L 1.6 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

1,1-Dichloroethylene ug/L 1.6 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

cis-1,2-Dichloroethylene ug/L 1.6 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

trans-1,2-Dichloroethylene ug/L 1.6 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

1,2-Dichloropropane ug/L 5.0 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

cis-1,3-Dichloropropene ug/L 0.5 <0.30 <0.30 <0.30 <0.30 <0.30 0.30 7938140

trans-1,3-Dichloropropene ug/L 0.5 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 7938140

Ethylbenzene ug/L 2.4 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

Ethylene Dibromide ug/L 0.2 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

Hexane ug/L 51 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 7938140

Methylene Chloride(Dichloromethane) ug/L 50 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 7938140

Methyl Ethyl Ketone (2-Butanone) ug/L 1800 <10 <10 <10 <10 <10 10 7938140

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Ontario Reg. 153/04 (Amended April 15, 2011)
Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition
Potable Ground Water- All Types of Property Uses - Coarse Textured Soil

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C296748
Report Date: 2022/11/29

EnVision Consultants Ltd.
Client Project #: 22-0127.120

Site Location: 181 BURTON AVE

Sampler Initials: KH

O.REG 153 VOCS BY HS & F1-F4 (WATER)

Bureau Veritas ID SIO598 SIO599 SIO600 SIO601 SIO602

Sampling Date
2022/04/12

 11:20
2022/04/12

 11:40
2022/04/12

 11:00
2022/04/12

 10:30
2022/04/12

 10:30

COC Number 873637-01-01 873637-01-01 873637-01-01 873637-01-01 873637-01-01

UNITS Criteria BH20-1 BH20-4 BH22-1 BH22-2 GW22-1 RDL QC Batch

Methyl Isobutyl Ketone ug/L 640 <5.0 <5.0 <5.0 <5.0 <5.0 5.0 7938140

Methyl t-butyl ether (MTBE) ug/L 15 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

Styrene ug/L 5.4 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

1,1,1,2-Tetrachloroethane ug/L 1.1 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

1,1,2,2-Tetrachloroethane ug/L 1.0 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

Tetrachloroethylene ug/L 1.6 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

Toluene ug/L 24 <0.20 0.48 <0.20 <0.20 <0.20 0.20 7938140

1,1,1-Trichloroethane ug/L 200 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

1,1,2-Trichloroethane ug/L 4.7 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

Trichloroethylene ug/L 1.6 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

Trichlorofluoromethane (FREON 11) ug/L 150 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 7938140

Vinyl Chloride ug/L 0.5 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

p+m-Xylene ug/L - <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

o-Xylene ug/L - <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

Total Xylenes ug/L 300 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 7938140

F1 (C6-C10) ug/L 750 <25 <25 <25 <25 <25 25 7938140

F1 (C6-C10) - BTEX ug/L 750 <25 <25 <25 <25 <25 25 7938140

F2-F4 Hydrocarbons

F2 (C10-C16 Hydrocarbons) ug/L 150 <100 <100 <100 <100 <100 100 7941387

F3 (C16-C34 Hydrocarbons) ug/L 500 <200 <200 <200 <200 <200 200 7941387

F4 (C34-C50 Hydrocarbons) ug/L 500 <200 <200 <200 <200 <200 200 7941387

Reached Baseline at C50 ug/L - Yes Yes Yes Yes Yes 7941387

Surrogate Recovery (%)

o-Terphenyl % - 99 99 100 99 98 7941387

4-Bromofluorobenzene % - 87 88 87 88 88 7938140

D4-1,2-Dichloroethane % - 106 106 107 105 106 7938140

D8-Toluene % - 91 92 92 92 91 7938140

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Ontario Reg. 153/04 (Amended April 15, 2011)
Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition
Potable Ground Water- All Types of Property Uses - Coarse Textured Soil

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 6 of 23

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C296748
Report Date: 2022/11/29

EnVision Consultants Ltd.
Client Project #: 22-0127.120

Site Location: 181 BURTON AVE

Sampler Initials: KH

O.REG 153 VOCS BY HS (WATER)

Bureau Veritas ID SIO603

Sampling Date 2022/04/12

COC Number 873637-01-01

UNITS Criteria TRIP BLANK RDL QC Batch

Calculated Parameters

1,3-Dichloropropene (cis+trans) ug/L 0.5 <0.50 0.50 7936373

Volatile Organics

Acetone (2-Propanone) ug/L 2700 <10 10 7938148

Benzene ug/L 5.0 <0.20 0.20 7938148

Bromodichloromethane ug/L 16.0 <0.50 0.50 7938148

Bromoform ug/L 25.0 <1.0 1.0 7938148

Bromomethane ug/L 0.89 <0.50 0.50 7938148

Carbon Tetrachloride ug/L 0.79 <0.19 0.19 7938148

Chlorobenzene ug/L 30 <0.20 0.20 7938148

Chloroform ug/L 2.4 <0.20 0.20 7938148

Dibromochloromethane ug/L 25.0 <0.50 0.50 7938148

1,2-Dichlorobenzene ug/L 3.0 <0.40 0.40 7938148

1,3-Dichlorobenzene ug/L 59 <0.40 0.40 7938148

1,4-Dichlorobenzene ug/L 1.0 <0.40 0.40 7938148

Dichlorodifluoromethane (FREON 12) ug/L 590 <1.0 1.0 7938148

1,1-Dichloroethane ug/L 5 <0.20 0.20 7938148

1,2-Dichloroethane ug/L 1.6 <0.49 0.49 7938148

1,1-Dichloroethylene ug/L 1.6 <0.20 0.20 7938148

cis-1,2-Dichloroethylene ug/L 1.6 <0.50 0.50 7938148

trans-1,2-Dichloroethylene ug/L 1.6 <0.50 0.50 7938148

1,2-Dichloropropane ug/L 5.0 <0.20 0.20 7938148

cis-1,3-Dichloropropene ug/L 0.5 <0.30 0.30 7938148

trans-1,3-Dichloropropene ug/L 0.5 <0.40 0.40 7938148

Ethylbenzene ug/L 2.4 <0.20 0.20 7938148

Ethylene Dibromide ug/L 0.2 <0.19 0.19 7938148

Hexane ug/L 51 <1.0 1.0 7938148

Methylene Chloride(Dichloromethane) ug/L 50 <2.0 2.0 7938148

Methyl Ethyl Ketone (2-Butanone) ug/L 1800 <10 10 7938148

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Ontario Reg. 153/04 (Amended April 15, 2011)
Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition
Potable Ground Water- All Types of Property Uses - Coarse Textured Soil

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C296748
Report Date: 2022/11/29

EnVision Consultants Ltd.
Client Project #: 22-0127.120

Site Location: 181 BURTON AVE

Sampler Initials: KH

O.REG 153 VOCS BY HS (WATER)

Bureau Veritas ID SIO603

Sampling Date 2022/04/12

COC Number 873637-01-01

UNITS Criteria TRIP BLANK RDL QC Batch

Methyl Isobutyl Ketone ug/L 640 <5.0 5.0 7938148

Methyl t-butyl ether (MTBE) ug/L 15 <0.50 0.50 7938148

Styrene ug/L 5.4 <0.40 0.40 7938148

1,1,1,2-Tetrachloroethane ug/L 1.1 <0.50 0.50 7938148

1,1,2,2-Tetrachloroethane ug/L 1.0 <0.40 0.40 7938148

Tetrachloroethylene ug/L 1.6 <0.20 0.20 7938148

Toluene ug/L 24 <0.20 0.20 7938148

1,1,1-Trichloroethane ug/L 200 <0.20 0.20 7938148

1,1,2-Trichloroethane ug/L 4.7 <0.40 0.40 7938148

Trichloroethylene ug/L 1.6 <0.20 0.20 7938148

Trichlorofluoromethane (FREON 11) ug/L 150 <0.50 0.50 7938148

Vinyl Chloride ug/L 0.5 <0.20 0.20 7938148

p+m-Xylene ug/L - <0.20 0.20 7938148

o-Xylene ug/L - <0.20 0.20 7938148

Total Xylenes ug/L 300 <0.20 0.20 7938148

Surrogate Recovery (%)

4-Bromofluorobenzene % - 90 7938148

D4-1,2-Dichloroethane % - 112 7938148

D8-Toluene % - 93 7938148

    No Fill     No Exceedance

    Grey     Exceeds 1 criteria policy/level

    Black     Exceeds both criteria/levels

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Criteria: Ontario Reg. 153/04 (Amended April 15, 2011)
Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition
Potable Ground Water- All Types of Property Uses - Coarse Textured Soil

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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REPORT NO: 23-018389

COC #: -

Report To: CADUCEON Environmental Laboratories
Azimuth Environmental 112 Commerce Park Dr Unit L
642 Welham Rd Barrie, ON L4N 8W8
Barrie, ON L4N9A1 Tel: 705-252-5743
Attention: Alan Turner

DATE SUBMITTED: 20-Jul-23 CUSTOMER PROJECT: 21-492

DATE REPORTED: 28-Jul-23 P.O. NUMBER:

SAMPLE MATRIX: Ground Water WATERWORKS NO:

MW 21-4
23-018389-1

20-Jul-23

Parameter Units R.L.
Benzene µg/L 0.5 <0.5 5

R153 Table 2 - Potable Ground 

Date Collected:

Client ID:
Sample ID:

Maximum Concentration

R153 Tbl. 2 - PGW

µg
Ethylbenzene µg/L 0.5 <0.5 2.4
Toluene µg/L 0.5 <0.5 24
Xylene, m,p- µg/L 1 <1
Xylene, m,p,o- µg/L 1.1 <1.1 300
Xylene, o- µg/L 0.5 <0.5

R.L. = Reporting Limit
The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without

prior written consent from Caduceon Environmental Laboratories.



 
 
 

AZIMUTH ENVIRONMENTAL CONSULTING, INC.   
 

 
APPENDIX H 

 
Water Balance Summary 

 

 
  



Table A: Pre-Development

Landscaped Grass Forest

Area (m2) 1,248 750 1,998

Pervious Area (m2) 1,248 750 1,998
Impervious Area (m2) 0 0 0
Infiltration Factors
Topography Infiltration Factor 0.2 0.2
Soil Infiltration Factor 0.3 0.3
Land Cover Infiltration Factor 0.1 0.2
Infiltration Factor 0.6 0.7
Run-Off Coefficient 0.4 0.3
Run-Off From Impervious Surfaces 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 907 907 907
Rainfall (mm/yr) 654 654 654
Run-On (mm/yr) 0 0 0
Other Inputs (mm/yr) 0 0 0
Total Inputs (mm/yr) 907 907 907
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 428 428 428
Net Surplus (mm/yr) 428 428 428
Evapotranspiration (mm/yr) 479 479 479
Infiltration (mm/yr) 257 300 273
Surplus Infiltration (mm/yr) 0 0 0
Total Infiltration (mm/yr) 257 300 273
Run-Off Pervious Areas (mm/yr) 171 128 155
Run-Off Impervious Areas (mm/yr) 0 0 0
Total Run-Off (mm/yr) 171 128 155
Total Outputs (mm/yr) 907 907 907
Difference (Inputs - Outputs) 0 0 0
Inputs (Volumes)

Precipitation (m3/yr) 1,132 680 1,812

Run-On  (m3/yr) 0 0 0
Other Inputs (m3/yr) 0 0 0

Total Inputs  (m3/yr) 1,132 680 1,812
Outputs (Volumes)

Precipitation Surplus (m3/yr) 534 321 855

Net Surplus (m3/yr) 534 321 855

Evapotranspiration (m3/yr) 598 359 957

Infiltration  (m3/yr) 320 225 545

Surplus Infiltration  (m3/yr) 0 0 0

Total Infiltration  (m3/yr) 320 225 545

Run-Off Pervious Areas  (m3/yr) 214 96 310

Run-Off Impervious Areas  (m3/yr) 0 0 0
Total Run-Off  (m3/yr) 214 96 310

Total Outputs (m3/yr) 1,132 680 1,812
Difference (Inputs - Outputs) 0 0 0

Catchment Designation Total



Table B: Post-Development (no mit)

Landscaped Grass Paved Surface Building

Area (m2) 658 892 448 1,998

Pervious Area (m2) 658 0 0 658
Impervious Area (m2) 0 892 448 1,340
Infiltration Factors
Topography Infiltration Factor 0.2 0 0
Soil Infiltration Factor 0.3 0 0
Land Cover Infiltration Factor 0.1 0 0
Infiltration Factor 0.6 0 0
Run-Off Coefficient 0.4 1 1
Run-Off From Impervious Surfaces 0.8 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 907 907 907 907
Rainfall (mm/yr) 654 654 654 654
Run-On (mm/yr) 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0
Total Inputs (mm/yr) 907 907 907 907
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 428 726 726 628
Net Surplus (mm/yr) 428 726 726 628
Evapotranspiration (mm/yr) 479 181 181 279
Infiltration (mm/yr) 257 0 0 85
Surplus Infiltration (mm/yr) 0 0 0 0
Total Infiltration (mm/yr) 257 0 0 85
Run-Off Pervious Areas (mm/yr) 171 0 0 56
Run-Off Impervious Areas (mm/yr) 0 726 726 487
Total Run-Off (mm/yr) 171 726 726 543
Total Outputs (mm/yr) 907 907 907 907
Difference (Inputs - Outputs) 0 0 0 0
Inputs (Volumes)

Precipitation (m3/yr) 597 809 406 1,812

Run-On  (m3/yr) 0 0 0 0
Other Inputs (m3/yr) 0 0 0 0

Total Inputs  (m3/yr) 597 809 406 1,812
Outputs (Volumes)

Precipitation Surplus (m3/yr) 282 647 325 1,254

Net Surplus (m3/yr) 282 647 325 1,254

Evapotranspiration (m3/yr) 315 162 81 558

Infiltration  (m3/yr) 169 0 0 169

Surplus Infiltration  (m3/yr) 0 0 0 0

Total Infiltration  (m3/yr) 169 0 0 169

Run-Off Pervious Areas  (m3/yr) 113 0 0 113

Run-Off Impervious Areas  (m3/yr) 0 647 325 972
Total Run-Off  (m3/yr) 113 647 325 1,085

Total Outputs (m3/yr) 597 809 406 1,812
Difference (Inputs - Outputs) 0 0 0 0

Catchment Designation Total



Table C: Post-Development (with mitigation)

Landscaped Grass Paved Surface Building

Area (m2) 658 892 448 1,998

Pervious Area (m2) 658 0 0 658
Impervious Area (m2) 0 892 448 1,340
Infiltration Factors
Topography Infiltration Factor 0.2 0 0
Soil Infiltration Factor 0.3 0 0
Land Cover Infiltration Factor 0.1 0 0
Infiltration Factor 0.6 0 0
Run-Off Coefficient 0.4 1 1
Run-Off From Impervious Surfaces 0.8 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 907 907 907 907
Rainfall (mm/yr) 654 654 654 654
Run-On (mm/yr) 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0
Total Inputs (mm/yr) 907 907 907 907
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 428 726 726 628
Net Surplus (mm/yr) 428 726 726 628
Evapotranspiration (mm/yr) 479 181 181 279
Infiltration (mm/yr) 257 0 0 85
Surplus Infiltration (mm/yr) 0 0 839 188
Total Infiltration (mm/yr) 257 0 839 273
Run-Off Pervious Areas (mm/yr) 171 0 0 56
Run-Off Impervious Areas (mm/yr) 0 726 -113 299
Total Run-Off (mm/yr) 171 726 -113 355
Total Outputs (mm/yr) 907 907 907 907
Difference (Inputs - Outputs) 0 0 0 0
Inputs (Volumes)

Precipitation (m3/yr) 597 809 406 1,812

Run-On  (m3/yr) 0 0 0 0
Other Inputs (m3/yr) 0 0 0 0

Total Inputs  (m3/yr) 597 809 406 1,812
Outputs (Volumes)

Precipitation Surplus (m3/yr) 282 647 325 1,254

Net Surplus (m3/yr) 282 647 325 1,254

Evapotranspiration (m3/yr) 315 162 81 558

Infiltration  (m3/yr) 169 0 0 169

Surplus Infiltration  (m3/yr) 0 0 376 376

Total Infiltration  (m3/yr) 169 0 376 545

Run-Off Pervious Areas  (m3/yr) 113 0 0 113

Run-Off Impervious Areas  (m3/yr) 0 647 -51 596
Total Run-Off  (m3/yr) 113 647 -51 709

Total Outputs (m3/yr) 597 809 406 1,812
Difference (Inputs - Outputs) 0 0 0 0

Catchment Designation Total



Table D: Water Balance Summary Table 

Pre-
Development

Post-
Development

Post-Development 
with Mitigation

Precipitation (m3/yr) 1,812 1,812 0 0% 1,812 0 0%

Run-On  (m3/yr) 0 0 0 NA 0 0 NA

Other Inputs (m3/yr) 0 0 0 NA 0 0 NA

Total Inputs  (m3/yr) 1,812 1,812 0 0% 1,812 0 0%

Precipitation Surplus (m3/yr) 855 1,254 399 47% 1,254 399 47%
Net Surplus (m3/yr) 855 1,254 399 47% 1,254 399 47%
Evapotranspiration (m3/yr) 957 558 -399 -42% 558 -399 -42%

Infiltration  (m3/yr) 545 169 -376 -69% 169 -376 -69%

Rooftop Infiltration  (m3/yr) 0 0 0 NA 376 376 NA

Total Infiltration  (m3/yr) 545 169 -376 -69% 545 0 0%

Run-Off Pervious Areas  (m3/yr) 310 113 -197 -64% 113 -197 -64%

Run-Off Impervious Areas  (m3/yr) 0 972 972 NA 596 596 NA

Total Run-Off  (m3/yr) 310 1,085 775 250% 709 399 129%

Total Outputs (m3/yr) 1,812 1,812 0 0% 1,812 0 0%

Outputs (Volume)

Characteristic 

Site

Change  (Pre to Post) Change (Pre to Post with Mitigation)

Inputs (Volume)
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APPENDIX I 

 
Guelph Permeameter Testing Results 

 

 
 



Investigator:
Date:

Location:
TP ID:

Depth of Hole:
Radius:

Reserviors used during test:
(Combined or Inner)

Reservior constant used:
Ground Surface Elevation:

Water Level in Well: 10 cm
Time t h Rate of Change

t (min) (cm) h/ t
(min) h  (cm) (cm/ min)

0 -- 2.0 -- --
0.25 0.25 2.7 0.7 2.80
0.5 0.25 3.5 0.8 3.20

0.75 0.25 4.4 0.9 3.60
1 0.25 5.1 0.7 2.80

1.5 0.5 6.5 1.4 2.80
2 0.5 7.9 1.4 2.80

2.5 0.5 9.1 1.2 2.40
3 0.5 10.2 1.1 2.20

3.5 0.5 11.5 1.3 2.60
4 0.5 12.6 1.1 2.20

4.5 0.5 13.7 1.1 2.20
5 0.5 14.7 1.0 2.00

Steady rate for 3 consecutive readings (R1): 2.80

Water Level in Well: 10 cm

Time t h Rate of Change
t (min) (cm) h/ t

(min) h  (cm) (cm/ min)
0 -- 0 -- --

0.25 0.25 1.5 1.5 6.00
0.5 0.25 1.8 0.3 1.20

0.75 0.25 2.2 0.4 1.60
1 0.25 2.5 0.3 1.20

1.5 0.5 3.7 1.2 2.40
2 0.5 4.8 1.1 2.20

2.5 0.5 6.1 1.3 2.60
3 0.5 7.5 1.4 2.80

3.5 0.5 8.8 1.3 2.60
4 0.5 9.9 1.1 2.20

4.5 0.5 11.1 1.2 2.40
5 0.5 12 0.9 1.80

5.5 0.5 13 1.0 2.00
6 0.5 14 1.0 2.00

6.5 0.5 15.3 1.3 2.60
7 0.5 16.5 1.2 2.40

7.5 0.5 17.5 1.0 2.00
8 0.5 19 1.5 3.00

8.5 0.5 20.2 1.2 2.40
9 0.5 21.2 1.0 2.00

9.5 0.5 22.3 1.1 2.20
10 0.5 23.4 1.1 2.20

10.5 0.5 24.5 1.1 2.20
Steady rate for 3 consecutive readings (R2): 2.20

Water level in 
Reservoir

Guelph Pereameter Infiltration Test Results

A Turner & J. Millington
20-Jul-23

181 Burton Ave. Barrie, ON
TP-1

20 cm auger hole
3 cm

Combined

35.22
231.5 masl

Water level in 
Reservoir



Input

Result

Support: ali@soilmoisture.com

Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 1.59E‐03 cm/sec
Enter water Head Height ("H" in cm): 10 Enter water Head Height ("H" in cm): 10 9.54E‐02 cm/min
Enter the Borehole Radius ("a" in cm): 3 Enter the Borehole Radius ("a" in cm): 3 1.59E‐05 m/s

3.76E‐02 inch/min
Enter the soil texture‐structure category (enter one of the below numbers): 3 Enter the soil texture‐structure category (enter one of the below numbers): 3 6.26E‐04 inch/sec

1.33E‐02

Steady State Rate of Water Level Change ("R" in cm/min): 2.8000 Steady State Rate of Water Level Change ("R" in cm/min): 2.2000
Res Type 35.22 Res Type 35.22

H 10 H 10

Guelph Permeameter Calculations

Head #1 Head #2 Average

a 3 0.12 a 3 0.12
H/a 3.333 H/a 3.333333
a* 0.12 1.287543 a* 0.12 1.287543

C0.01 1.218 1.6436 C0.01 1.21841 1.2914
C0.04 1.29 C0.04 1.290234
C0.12 1.288 1.78E‐03 cm/sec C0.12 1.287543 1.40E‐03 cm/sec
C0.36 1.288 1.07E‐01 cm/min C0.36 1.287543 8.40E‐02 cm/min

C 1.288 1.78E‐05 m/sec C 1.287543 1.40E‐05 m/ses
R 2.800 4.21E‐02 inch/min R 2.200 3.31E‐02 inch/min
Q 1.644 7.01E‐04 inch/sec Q 1.2914 5.51E‐04 inch/sec
pi 3.142 pi 3.1415

1.48E‐02 1.17E‐02



Guelph Permeameter Testing - 

Hydrogeological Assessment

Monolite Holdings Inc.

Project 

Address

1 Contractor

Rubber Track Mini-Excavator
Test Pit Size

22 °C Weather

From 

(m)

To 

(m)
No.

Depth 

(mbgs)

JOB No. 21-492

TEST PIT No. 1

FIELD STAFF Alan Turner

Comments Water Conditions in Test Pit

No water seepage

No sidewall sloughing

Test Pit Terminated at ____1.6 m_____

Guelph Permeameter Test #1 completed 

at north side of test pit, Test #2 

completed at south side of test pit. Both 

tests completed at 1.3 m depth

1.10 1.60
SAND: Compact to dense, brown, sand, trace to some 

silt, trace to some gravel, moist
1 1.3

Submitted for T-Time and 

grain size analysis

0.22 1.10
FILL: Dark brown to black, sand, trace to some silt, 

some gravel to gravelly, organics, moist

Depth

Soil description

Samples

Screening 

Parameters
Remarks / Chemical Analysis

0.00 0.22
TOPSOIL: Dark brown to black, sand, trace to some 

silt, some gravel, organics, moist

Equipment
1.2x4.0 m

Datum 17T E 605210

       N 4914039

Temperature Sunny, partly cloudy Sample Type Soil

TEST PIT LOG 1

Project Name/

Project Client 181 Burton Avenue, Barrie, 

Ontario

Date

July 20, 2023

Test Pit Number Mark St. John Elevation 231.50 masl

Dry upon completion

Wet upon completion



  

  647 Welham Road, Unit 14, Barrie, Ontario, L4N 0B7 | (800) 810-3281   

 

July 31, 2023 

 

Azimuth Environmental Consulting Inc. 

642 Welham Road 

Barrie, Ontario 

L4N 9A1 

 

Attn: Alan Turner 

 

RE: Job No. 21-492  

Determination of Estimated T-Time   

 

Dear Mr. Turner 

GEI Consultants (GEI) was provided with one (1) soil sample on July 20, 2023 to complete a 

grain size analysis to determine the percolation rate of the tested soil (T-Time analysis).  

The delivered sample was identified as shown below.  

• TP1 GS1, 1.3 m 

A grain size distribution curve was developed by testing the above referenced soil sample in 

accordance with ASTM Standard Test Methods for Particle-Size Distribution D6913 (Gradation) 

of Soils Using Sieve Analysis and ASTM D7928 (Gradation) of Fine-Grained Soils using the 

Sedimentation (Hydrometer) Analysis. The result of the laboratory test and graphical 

representation of the grain size analysis is enclosed. 

Determination of percolation rate is based on the “Ministry of Municipal Affairs and Housing 

(MMAH) Supplementary Guidelines SB-6, Percolation Time and Soil Descriptions, September 

14, 2012”. Based on this document, a summary of the result and the estimated percolation rate 

of the soil is as follows: 

Client Ref. 
GEI  

Lab No. 
Soil Description (MIT) 

USCS Soil 
Classification 

Estimated 
Percolation Rate or 
“T-Time” (mins/cm) 

Estimated 
Infiltration 

Rate (mm/hr) 

TP1 GS1, 
1.3 m 

5932 
SILTY SAND, Some Clay, 

Trace Gravel 
S.M. 30 mins/cm 20 mm/hour 

 

 



  Job No. 21-492, ON 

Determination of Estimated T-Time 

 
 

Project No: 2005133    

It is noted that the typical range for an S.M. classified soil is typically on the order 8 to 20 mins/cm. 

Due to the extremely well graded nature of the soil samples, and that soils such as these (glacial 

tills) are typically hard or very dense, it is recommended that 30 mins/cm be used for instead for 

TP1 GS1, 1.3 m as a more realistic and conservative estimate. 

It is noted that percolation time not only varies based on the grain size distribution but is also 

influenced by other soil characteristics such as the density of the soil, the structure of the soil, the 

percentage/mineralogy of clay, the plasticity of the soil, the organic content of the soil, and the 

groundwater table level which are not expressly calculated as part of a grain size analysis. 

No field investigation was conducted by GEI in conjunction with the above testing and did not 

witness the depth or location in which these samples were obtained. GEI is providing the 

percolation rates as factual information, to be used in design by a qualified professional with due 

regard to the limitations as indicated above. 

We trust this information is sufficient for your present purposes. Should you have any questions 

concerning the above, or can be of any further assistance, please do not hesitate to contact the 

undersigned. 

Yours truly, 

GEI Consultants 

 

 

 

Enclosures (1) 

Grain Size Analysis (T-Time) 

 

 

Donna Davidson-Gorry 
Laboratory Testing Services Practice Lead 
(705) 718-6604 
ddavidsongorry@geiconsultants.com 

Andrew Jones 
Materials Testing and Inspection Practice Lead 
(705) 220-0060 
ajones@geiconsultants.com 



  Job No. 21-492, ON 

Determination of Estimated T-Time 

 
 

Project No: 2005133    

 

 

 

 

 

ENCLOSURE 1 

Grain Size Analysis (T-Time) 

 

 

 

 

 

 

 

 

 

 

 



Gr. Sa. Si. Cl. D10 D30 D60 Cu Cc

3 53 33 11 0.002 0.040 0.148 82.6 5.9

FIGURE No.

DATE

UNIFIED SOIL CLASSIFICATION SYSTEM

GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (IMPERIAL)

Sample Description

TP1-1, 1.3m SILTY SAND, Some Clay, Trace Gravel

GRAIN SIZE DISTRIBUTION - 21-492 -

REF. No. 2005133

SILTY SAND July 2023

3"1"3/4"1/2"3/8"#4#16#50#100#200

75503010531
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APPENDIX H 
 

CITY OF BARRIE AS-BUILT DRAWING 
(STORM DRAINAGE PLAN NORTH HALF)  
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APPENDIX I 
 

PEARSON ENGINEERING DRAWING 
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