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1 INTRODUCTION 

The Municipal Infrastructure Group (TMIG) has been retained by Rockap Holdings c/o One Space Architecture 

+ Interior Design to prepare a detailed Functional Servicing and Stormwater Management Report along with 

a corresponding grading and servicing design in support of a rezoning and site plan approval application. The 

subject property is located at the northwest corner of Bayfield Street and Sophia Street W., civic address of 

136 Bayfield Street.  

This report will: 

• Provide background information regarding the subject property, 

• Summarize the existing site conditions, 

• Provide information regarding the proposed development conditions, 

• Outline the proposed grading for the development, and 

• Outline the existing and proposed municipal servicing. 

The recommended servicing has been developed in accordance with the applicable design criteria and 

requirements of the City of Barrie (the City), Simcoe County (the Region), and the Lake Simcoe Region 

Conservation Authority (LSRCA). 

Figure 1-1 Location Plan 

 

1.1 Project Background  

The subject property is 8,853 m2 in area and is bound by Bayfield Street to the east, Sophia Street W. to the 

south, Maple Avenue to the west, and an existing 3-storey office building to the north. The site is currently 

occupied by a large 4-storey office building in the northeast corner of the site and a two-storey house at the 

southwest corner of the site (accessed from Sophia Street W.). The remaining site area is an at-grade parking 

lot with two vehicle accesses from Maple Avenue. 
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The site is in an area that is well established and serviced by a network of municipal infrastructure including 

roads, sewer, watermains, and other services and utilities. The sanitary and water for the existing office building 

is serviced from Bayfield Street and the house is serviced from Sophia Street W. Currently, the site is zoned 

C2-1 (Transition Centre Commercial) and allotted as such is the City’s infrastructure. 

The existing topography of the site slopes heavily from north to south with existing site elevations ranging from 

approximately 235.50 to 244.00. Onsite storm sewers collect minor storm flows from catchbasins located 

throughout the site, discharging into the municipal sewer system flowing south within Maple Avenue. During 

major storm events, excess runoff flows overland from north to south and out to Bayfield Street, Maple Avenue, 

and Sophia Street W.  

1.2 Proposed Development 

The proposed development includes the construction of a new 12-storey, 292-unit condo tower with commercial 

uses at grade. The development will also include 8 townhouse units located at the northwest side of the site. 

Parking will be provided indoor at the first, second, and third floor levels. The parking entrance, loading areas, 

and internal vehicle drop-off loop will be accessed from a new vehicular site entrance off Maple Avenue, east of 

the development site. Fire truck and garbage access will also be from the internal vehicle drop-off loop. 

Refer to Figure 1.2 for the proposed development plan. 

1.3 Utilities  

The property is in a well-established location in the City of Barrie and serviced by a network of municipal 

infrastructure including roads, sewers, watermains and other services and utilities. Some utilities will be required 

to be relocated and removed to accommodate the proposed development. The location of the known utilities is 

shown on the Servicing Plan (Drawing S1). 
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2 STORMWATER MANAGEMENT 

2.1 Existing Stormwater Management 

As per the City of Barrie’s storm drainage plans, included in Appendix A, the site is divided into three distinct 

drainage areas discharging west to Maple Avenue, south to the Sophia Street W., and east to Bayfield Street. 

Minor runoff (5-year storm event) from these areas have been accounted for in the downstream storm sewer 

networks. Major runoff (up to 100-year storm event) has been accounted for the downstream major system 

(overland street flow, channels, culverts, etc.). Post-development discharge from the site will be restricted to the 

specified runoff rates allotted for each drainage area. Details and allowable runoff rates for each drainage area 

are detailed in Table 2.1, below. 

Table 2.1 - Drainage Area Details and Allowable Runoff 

Drainage Area 

Outlet 

Area  

(m2) 

Runoff 

coefficient 

5-year Storm 

Event Runoff (L/s) 

100-year Storm 

Event Runoff (L/s) 

Maple Avenue 5384 0.60 97.74 161.66 

Sophia Street W. 1399 0.70 29.63 49.01 

Bayfield Street 2070 0.70 43.84 72.51 

In existing conditions, onsite storm sewers collect minor storm flows from the parking lot area on-site, discharging 

into the municipal sewer system within Maple Avenue. The Maple Avenue storm sewer network flows south and 

into the 1650mm x 1500mm storm culvert flowing west along the north side of Sophia Street W. The culvert is 

part of the larger Sophia Creek watershed drainage system which flows from Cundles Road and Duckworth 

Street and ultimately outlets directly to Kempenfelt Bay. No information was found with respect to existing on-

site stormwater quality and quantity controls.  

Refer to Appendix A for the City of Barrie Storm Drainage Plans and the Stormwater Management Design 

Calculations, Figure 2-1 for the onsite existing stormwater drainage area plan, and to the Servicing Plan 

(Drawing S1) for the location of the existing storm sewer infrastructure. 

2.1.1 Queen’s Park Neighborhood Renewal 

The development site is located within the vicinity of the Queen’s Park Neighbourhood Renewal Project. The 

program includes the reconstruction of infrastructure and roadways in the Queens Park Neighbourhood. The 

neighbourhood and infrastructure were initially constructed in mid 1950’s and many aspects of the roadway 

and infrastructure are reaching the end of their life and require replacement. Phase A1 of the program involves 

road reconstruction, sidewalk replacements, watermain replacement, sanitary sewer replacement, storm 

sewer replacement and upgrades, and local drainage improvements along Maple Avenue (from Wellington 

Street W. to Sophia Street W.), Sophia Street W. (from Ross Street to Bayfield Street), and Mary Street (from 

Wellington Street W. to Sophia Street W.). 

The City of Barrie submitted the 100% LSRCA design drawings, dated January 17, 2022. These design 

drawings were obtained from the City and have been used in the proposed design of the development site 

with the assumption that the Queen’s Park Neighbourhood Renewal Project will be completed prior to the 

construction completion of the development site.  
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2.2 Proposed Stormwater Management  

The proposed stormwater management design is based on the MOE Stormwater Management Planning & 

Design (2003), The City of Barrie Storm Drainage and Stormwater Management Policies and Design Guidelines 

(2017), and The LSRCA Technical Guidelines for Stormwater Management Submissions (2016).  

The proposed development will be serviced by a 300mm storm service sloped at 1.00%, extending to a manhole 

located within the Maple Avenue boulevard located at the southwest corner of the site. This manhole has been 

proposed as part of the Queen’s Park Neighbourhood Renewal Project (detailed in Section 2.1.1) and will 

connect to the existing onsite storm sewers prior to the redevelopment of the site.  

The proposed storm service will extend to the storm sewer control manhole just within the property line to serve 

as the storm control and sampling access for the site. The main emergency overland flow route from the site 

will discharge west out to Maple Avenue where it will flow south to Sophia Street W. The site has been designed 

to allow some landscaped and walkway areas along the property lines to flow unrestricted to Bayfield Street, 

Sophia Street W. and Maple Avenue. Refer to Figure 2-2 for details regarding the proposed drainage. 

As detailed in Section 2.1, the proposed development will be designed to control stormwater flows to the major 

and minor runoff rates as per The Storm Drainage Plan. A treatment train approach will be provided for quality 

and quantity controls including traditional on-site measures wherever possible. The proposed building structure 

covers most of the development site and therefore, there is no opportunity for on-site infiltration.  

The proposed sewer connection location is shown on the Servicing Plan (S1). 

2.2.1 Groundwater and Foundation Drainage 

Based on the findings of the Hydrogeological Impact Assessment, completed by PGL Environmental 

Consultants, dated November 2022, long-term dewatering will not be required at the site as the proposed 

structure will be slab-on grade construction. The water meter pump and sprinkler room, elevator pits, and any 

other infrastructure below the stated finished floor elevations will be waterproofed. 

The expected short-term (construction) dewatering rate for the site is 225,000L/day (incorporating a 5x safety 

factor). An Environmental Activity and Sector Registry will likely be required for excavation dewatering work 

at the site. The groundwater quality on site was analysed and the results indicate that the ground water 

samples met City of Barrie Sewer Use by-law for discharge to both the storm and sanitary sewers. As 

requested by the City due to potential capacity concerns in the downstream sanitary sewers, the temporary 

construction dewatering will be discharged into the storm system.  

Refer to Appendix B for excerpts from The Hydrogeological Impact Assessment and Groundwater Analysis 

Results, and Appendix A for the Stormwater Management Design Calculations. 

2.2.2 Stormwater Quantity Control  

As detailed in Section 2.1, three separate drainage areas existing onsite. Based on the runoff coefficients 

provided, and the City of Barrie IDF curve calculation (provided in Appendix A) the downstream storm sewers 

have been sized to allow for the minor runoff (5-year storm event) from these areas and major runoff (up to 

100-year storm event) has been accounted for the downstream major systems (overland street flow, channels, 

culverts, etc.). Under proposed conditions, the development will be designed to control stormwater flows to 

the restricted runoff rates. 

The LSRCA requires that post development peak flows to be controlled to predevelopment levels for all storm 

events from the 2-year through the 100-year event. Calculations demonstrating the storage volume 

requirement and corresponding release rate at all storm events are provided in Appendix A. It should be 

noted however, that the proposed stormwater quantity control strategy is to control all storm events to the 5-

year allowable release rate that the Maple Avenue storm sewer was designed to receive as per the Queen’s 

Park Neighbourhood Renewal Project (refer to Appendix A for the drainage area plan for the storm sewer). 

This quantity control strategy is a more conservative approach as all storm events above the 5-year event will 

be controlled only to the 5-year level. 
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In post-development conditions, the site has been designed to allow some landscaped and walkway areas 

along the property lines to flow unrestricted offsite. The post-development unrestricted runoff rates for each 

drainage area are detailed in Table 2.2, below. 

Table 2.2 - Post-Development Unrestricted Runoff Rates 

Drainage Area 

Outlet 

Landscaped 

Area (m2)  

(C=0.25) 

Impervious 

Area (m2) 

(C=0.95) 

Composite 

Runoff C 

5-year Storm 

Event Runoff (L/s)  

100-year Storm 

Event Runoff (L/s)  

Maple Avenue 526 258 0.48 12.86 21.26 

Sophia Street W. 128 512 0.81 15.68 25.94 

Bayfield Street 171 336 0.71 10.89 18.01 

The remaining 6922m2 of the site will be controlled via a proposed orifice to the storm sewer system within 

Maple Avenue. As indicated in Table 2.2, The unrestricted portion of the site discharging to Maple Avenue will 

release 21.26L/s during the 100-year storm event. Therefore, the orifice must have a maximum discharge rate 

of 99.98 L/s (21.26L/s 100-year uncontrolled flow subtracted from the total allowable outlet rate of 121.24L/s). 

The detailed calculations of the 100-year discharge rates can be found in Appendix A. 

A stormwater storage vault will be constructed within the first level of the building at the southwest corner of 

the site and directly adjacent to the storm service. The vault will be designed to have a 115mm diameter outlet 

orifice plate, restricting the controlled outlet rate to 49.38L/s. This is less than the maximum 5-year allowable 

release rate of 52.04L/s. During large storm events, runoff will back up in the proposed system and utilize the 

active storage volume provided within the vault. To achieve this controlled outlet rate, the site will require a 

minimum active storage volume of 231.0m3. The storage vault has been designed with 231.0m3 of active 

storage volume.  

During the 100-year storm event, the vault will fill to the designated high-water level (239.50m) with a 0.30m 

freeboard to the top of emergency overflow elevation. If events larger than the 100-year occur, the emergency 

flows will fill the freeboard volume, spill over the top of the separated outlet chamber and out to the storm 

control manhole. The pipe out of the stormwater management tank has been sized in order to convey the 

emergency 100-year flow rate from the tank into the control manhole. The storm service from the control 

manhole out of the site has only been designed to convey the restricted 5-year flow and therefore, emergency 

flows will overflow from the access lid at the surface (235.83m) and discharge out to Maple Avenue. 

Refer to Appendix A for complete stormwater management calculations, Servicing Plan (Drawing S1), and 

Details Drawing D1 for the vault configuration details. 

2.2.3 Stormwater Quality Control  

The objective of the post development quality control for the site is to achieve enhanced 80% long-term total 

suspended solid (TSS) removal (enhanced) as per the Ministry of the Environment Stormwater Management 

Planning and Design Manual, dated March 2003, and the City of Barrie Storm Drainage and Stormwater 

Management Policies and Design Guidelines.  

 

All of the area flowing to the stormwater management tank is unrestricted roof area from the building. Runoff 

from rooftop areas is considered “clean” water (TSS removal rate = 90%) and does not require quality control. 

Therefore, no additional quality control treatment is required in order to achieve the enhanced TSS removal 

requirement.  

Due to the nature of the proposed development, it is not feasible to capture and provide quality control for the 

non-roof areas. It should be noted however, that in existing conditions, the site has an imperviousness of 

100% through at-grade parking and rooftop surfaces, with no evidence of any on-site quality controls. With 

the proposed development primarily consisting of rooftop surfaces, which is considered “clean” water, there 

will be an overall net increase in water quality. 
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A Phosphorous Budget Assessment was completed by PGL Environmental Consultants, dated October 2022, 

to demonstrate how phosphorous loadings are minimized between pre- and post-development site conditions. 

The phosphorous loads for the pre- and post- conditions were found to be 1.61kg/year and 1.17kg/year, 

respectively. Using the Phosphorous Loading Tool, the change in Phosphorous loading at the site after 

development was a decrease of 0.44kg/year. 

Refer to Appendix C for excerpts from the Phosphorous Budget Assessment, and Appendix A for complete 

stormwater quality control calculations. 

2.2.4 Stormwater Water Balance  

The primary objective of the Water Balance Targets/Criteria is to capture and manage annual rainfall on the 

development site itself to preserve the pre-development hydrology through a combination of infiltration, 

evapotranspiration, landscaping, rainwater reuse and/or other low impact development practices. As per the 

City of Barrie Storm Drainage and Stormwater Management Policies and Design Guidelines, small infill or re-

development sites (<5ha) shall be designed with controls in place such that the 5mm storm can be retained 

on site through infiltration, evapotranspiration and/or water reuse. The total 5mm volume required to be 

retained on site is 44.3m3. 

As noted previously, due to the site conditions and proposed development, infiltration of stormwater into the 

subsurface is not a viable stormwater quantity control/water balance solution.  

The LSRCA’s stormwater management guidelines for Volume Control has identified a requirement to store 

the 25mm for all new impervious surfaces for development projects. Since the existing site is 100% impervious 

(with rooftop and asphalted surfaces), there is no overall increase in impervious surfaces due to the 

development, therefore no volume for water balance is required under the LSRCA guidelines. However, best 

efforts will be made for the site to ensure that some runoff retention is achieved through the retention of the 

first 5mm of all rainfall events. 

The first step in the analysis of water balance is initial abstraction. The initial abstraction of water depends on 

the surface with which the water lands. For example, a landscaped area with permeable soils has an initial 

abstraction of 5mm whereas an impervious surface like an asphalt road has an initial abstraction of 0.6mm. 

The initial abstraction for the proposed site is 19.8m3.  

The remaining 24.5m3 volume of water within the private developments, after initial abstraction, is required to 

be captured in the underground storage vault and reused on site. In order to be able to reuse stormwater from 

the site for irrigation purposes, a 0.35m sump is located at the bottom of the vault below the orifice elevation 

that will store clean water collected that can be re-used on-site with the irrigation system.  

The detailed landscaping calculation to determine the amount of water required for irrigation within the 72-hour 

draw down time for the proposed development has not yet been completed and provided by the landscape 

architect. 

A Water Balance Study was completed by PGL Environmental Consultants, dated October 2022, to assess 

the hydrologic conditions at the Site both prior to and following the proposed development to evaluate the 

changes to infiltration and runoff. The results of the assessment indicate that after development, we anticipate 

that there will be a 0.7% decrease in average annual runoff from the site and a 9.3% increase in infiltration. 

The decrease in runoff and increase in infiltration were due to the addition of more pervious surfaces at the 

Site. Refer to Appendix D for excerpts from the Water Balance Study. 
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A summary of the stormwater management plan is shown in Table 2-3, below. Refer to Appendix A for 

complete calculations, Servicing Plan (Drawing S1) and Drawing D1 for the vault configuration details. 

Table 2.3 - Stormwater Management Summary  

SWM Measure Required Provided 

Runoff to Bayfield Street (East) 

5-year 

100-year 

 

43.84 L/s 

72.51 L/s 

 

10.89 L/s 

18.01 L/s 

Runoff to Sophia Street W. (South) 

5-year 

100-year 

 

29.63 L/s 

49.01 L/s 

 

15.68 L/s 

25.94 L/s 

Controlled Release Rate  

(Orifice Size) 

52.04 L/s 

 

49.38 L/s 

(115mm orifice plate) 

Runoff to Maple Avenue 

5-year 

100-year 

 

73.30 L/s 

- 

(unrestricted + release rate) 

- 

70.64 L/s (21.26 L/s + 49.38L/s) 

 Active Storage Volume 231 m3 231.0 m3 

 Dead Storage Volume (Reuse) 24.5 m3 24.9 m3 

Treatment Method / TSS% Removal 80% 87% (majority rooftop area) 

  

2.3 Erosion and Sediment Control 

Details for erosion and sedimentation control during construction will be subject to the City of Barrie approval 

prior to issuance of Building Permit.  During the site grading and servicing works, there is potential for sediment-

laden runoff to be directed toward the adjoining properties, municipal streets, and existing storm infrastructure. 

Therefore, prior to any grading activity, sediment control fencing and hoarding must be installed along the site 

perimeter.  Additional measures will include construction of an entrance “mud-mat’ on the access to be used 

during construction to minimize mud tracking offsite.  Material stockpiles are to be located in appropriate 

locations.  Inlet sediment control devices are to be used on existing catchbasins in municipal right-of-ways that 

may be affected by the construction of this site. The erosion and sediment control methods are shown on the 

Erosion and Sediment Control Plan (Drawing E1). 

All erosion and sediment control BMPs shall be designed, constructed and maintained in all development site 

in accordance with the City of Barrie requirements. Sediment and erosion control devices on the site are to be 

inspected on a regular basis, as well as after every rain event, and must be repaired as necessary to prevent 

any off-site environmental impacts. Frequent inspections of catch basins must be conducted. 

Additionally, a detailed construction management plan will be provided by the contractor, to the satisfaction of 

the City. The detailed construction management plan will include items such as crane movement, staging of 

construction materials, contractor parking etc. 
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3 SANITARY SERVICING 

3.1 Existing Sanitary Servicing 

The existing site servicing details obtained from The City of Barrie engineering plan and profiles and a 

topographical survey completed of the area indicate that there is sanitary infrastructure in the vicinity of the site.  

The existing office building is serviced by a 150mm diameter sanitary service from Bayfield Street and the house 

is serviced from Sophia Street W. Currently, the site is zoned C2-1 (Transition Centre Commercial) and allotted 

as such is the City’s infrastructure. As per the City of Barrie Sanitary Drainage Map, the majority of the site is to 

drain east to the 300mm diameter sanitary sewer along Bayfield Street. From there, it flows south along Bayfield 

Street to the 600mm diameter trunk sewer that starts at Sophia Street W., continuing down Bayfield Street.   

The peak dry-weather sanitary flow for the existing site is estimated at 2.16L/s (based on an office population 

equivalent of 3.3 persons per 100m2 and an average sanitary flow of 225L/P/D). With an additional 0.1L/s/ha for 

inflow/infiltration, the peak wet weather sanitary discharge from the site is estimated at 2.25L/s. 

Refer to Appendix E for the City of Barrie Sanitary Drainage Plan and the Sanitary Design Calculations, and to 

the Servicing Plan (Drawing S1) for the location of the existing sanitary sewer infrastructure. 

3.2 Proposed Sanitary Servicing 

The existing sanitary services laterals extending into the property line from are to be decommissioned as per 

City of Barrie standards. As per City requirements, a separate sanitary service will be provided for the 

commercial area that is separate from the residential wastewater discharge. The two new sanitary services for 

the proposed development (one for residential and one for commercial areas) will consist of 150mm diameter 

connections at a 2.0% slope. The saddle connections will be made to the existing 300mm sanitary sewer within 

Bayfield Street, east of the development site. As in existing conditions, it then flows south along Bayfield Street 

to the 600mm diameter trunk sewer that starts at Sophia Street W. The proposed servicing is shown on the 

Servicing Drawing (S1). 

The total residential peak dry-weather sanitary flow for the 292-unit condo tower and 8-unit townhouse unit 

development has been calculated as 5.24L/s. The total commercial peak wet-weather sanitary flow for the 477m2 

commercial area has been calculated as 0.15L/s, based on a retail population equivalent of 1.1 persons per 

100m2 and an average sanitary flow of 225L/P/D. The commercial flow also includes an additional 0.1L/s/ha for 

inflow/infiltration. Therefore, the total the peak wet weather sanitary discharge from the site is estimated at 

5.39L/s. This is an estimated peak increase of 3.14L/s from the existing site.  

In the receiving municipal sewer along Bayfield Street, the 3.14L/s increase in sanitary flow corresponds to only 

2.5% of the total flow capacity in the pipe.  

Refer to Appendix E for details of the calculations.  

3.2.1 Downstream Sanitary Trunk Analysis 

A Wastewater Collection Master Plan for the City of Barrie was completed by Cole Engineering Group Ltd. in 

July 2019. The plan was created to evaluate the City’s wastewater collection system based on existing 

conditions and anticipated future development in the City. The Plan also identifies wastewater servicing 

projects that will be required to accommodate and facilitate growth and intensification over the planning 

horizon. 

As per the City’s performance criteria, during the 25-year design storm event, a trunk and local sewers should 

maintain a depth ratio (d/D) below 0.7 for sewers with diameters greater than 375mm and below 0.5 for sewers 
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with diameters of 375mm and less. The existing infrastructure was assessed using existing needs and projects 

future needs (2021 to 2071). 

Figure 6-6 (Appendix E) presents the existing system performance under a 25-year design storm event. 

Based on the analysis of existing system performance, the system downstream of the development site has 

adequate capacity to handle existing peak wet weather flows resulting from a 25-year design storm event.  

For assessment of future conditions, the City provided a breakdown of projected residential and employment 

population broken by traffic zone. The development site is located within Traffic Zone 141. Between the 

existing and the 2041 period, there is a projected residential population increase of 520 people and an 

employment population increase of 155 people. Therefore, there is a total projected increase of 675 people in 

Traffic Zone 141 by 2041. In post-development conditions, there will be an anticipated onsite increase of only 

314 people (difference between 511 post-development population and 197 pre-development). Therefore, the 

2041 scenario/analysis can be used to represents the downstream effects of the proposed development. 

Figure 8-6 (Appendix E) presents the performance of the existing system with additional flows representing 

2041 growth conditions. This figure presents system performance as a result of the 25-year design storm 

event.  

As shown in Figure 8-6, surcharge conditions are predicted with a freeboard of less than 1.8m directly 

upstream of the Barrie Wastewater Treatment Facility. The model predicted surcharge conditions in select 

pipes located directly upstream of pumping stations, however this is typical of flows upstream of pumping 

stations and is not believed to indicate sewer capacity issues.   

Figure 8-6 also shows that the majority of the sanitary sewer system downstream of the proposed 

development site (flowing south along Bayfield Street) remains at a peak conduit depth ratio of less than 0.5. 

The only exception in the last segment of trunk sewer prior to Simcoe Street. pipe where the d/D was greater 

than 0.7 was identified on the last leg of Bayfield. Similarly, this is likely due to it being directly upstream of 

pumping stations and a sewer capacity issues. 

Based on the findings of the study, the Wastewater Collection Master Plan highlighted the locations required 

system improvements. These areas are highlighted in Figure 10-1 and Figure 10-2, included in Appendix E. 

These improvements were identified as required to provide the City’s level of service (d/D<0.7 for sewers with 

diameters greater than 375mm and d/D<0.5 for sewers with diameters of 375mm or less) for a 25-year storm 

event. As shown in these figures, no improvements or upgrades are required downstream of the development. 

Based on these findings, no improvements are required based on the 2041 intensification of Traffic Zone 141. 

Since the anticipated population increase onsite (314 people) is less than the 2041 projected increase (675 

people), the downstream sanitary system has enough capacity to accommodate the proposed development. 

Sanitary sewer design calculations and the Wastewater Collection Master Plan figures can be found in 

Appendix E. The layout of the proposed sanitary sewers servicing the proposed development is shown on 

the Servicing Plan (Drawings S1). 
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4 WATER SERVICING 

4.1 Existing Water Servicing 

The existing site servicing details obtained from The City of Barrie engineering plan and profiles, the Queen’s 

Park Neighbourhood Renewal Project drawings, and a topographical survey completed of the area indicate that 

there is watermain infrastructure available in the vicinity of the site, including; 

• 300mm watermain along Maple Avenue to the west of the site (Queen’s Park Renewal Project) 

• 300mm watermain along Sophia Street W. to the south of the site (Queen’s Park Renewal Project) 

• 200mm watermain along Bayfield Street to the east of the site  

• The existing office building is serviced by a 100mm water service from Bayfield Street and the house 

is serviced from Sophia Street W. (size unknown).  

• Two existing hydrants are located adjacent to the site on the east side of Bayfield Street. Two new 

hydrants are to be constructed on Maple Avenue as part of the Queen’s Park Renewal Project. 

The existing sewer infrastructure is shown on the Servicing Drawing (S1).  

4.2 Proposed Water Servicing 

Existing water services extending into the site are to be decommissioned as per City of Barrie standards. 

Under proposed conditions the development is anticipated to have a maximum required fire flow demand of 

217L/s (based on the Fire Underwriters Survey, 2020). The anticipated domestic flow for the development under 

proposed conditions has been calculated as 2.37L/s, thus the fire flow plus maximum day demand is 219.4L/s. 

The domestic flow was based on the average daily demand and peaking factor as per the Water Supply Master 

Plan Update, completed by WSP, dated July 2019.  

As part of the Queen’s Park Neighbourhood Renewal Project (QPNR), the watermains will be upgraded (to the 

sizes indicated in Section 4.1) on Sophia Street W. and Maple Avenue. A water servicing analysis has been 

prepared to simulate the available fire flow and residual pressures in the watermain system when the QPNR is 

completed. These results indicate that the available flow for the subject site (denoted as node J260) is 226L/s 

at a residual pressure of 20psi. Therefore, the watermain upgrades as part of the QPNR project is expected to 

provide sufficient watermain capacity for the subject development under maximum day plus fire flow conditions 

(219.4L/s). 

The proposed water service connections will be made to the 300mm diameter watermain located within Sophia 

Street, south of the subject site. A 150mm domestic service will extend into the building at the DCW pump room. 

The second and third connections, a 200mm fire service for each tower, will extend into the building at the 

Sprinkler Room. The water services will include backflow preventers and meters within the building. 

Booster pumps may be required for fire and domestic pressure at the upper levels of the condominium 

developments. The internal onsite water supply and distribution system will be designed and specified to comply 

with the current standards and specifications of the City of Barrie and the Ontario Building Code and NFPA 13. 

The mechanical consultant will provide details during the site plan approval and building permit application stage. 

Two siamese connections will placed near the main residential entrance. The connections are located within the 

maximum allowable distance from the municipal hydrants (less than 45m). The principal entrances are located 

no more than 90m from a municipal hydrant. 

The water demand calculations are shown in Appendix F and the proposed and existing watermain 

infrastructure are shown on the Servicing Drawing (S1). 
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5 CONCLUSION 

The proposed development will see the construction of a new 12-storey, 292-unit condo tower with commercial 

uses at grade and include 8 townhouse units. The proposed development can be serviced utilizing the existing 

and proposed infrastructure outlined in the Servicing Drawing (S1).  

The 60% design drawings from the Queen’s Park Renewal Project were obtained from the City and have been 

used in the proposed design of the development site with the assumption that the Queen’s Park 

Neighbourhood Renewal Project will be completed prior to the construction completion of the development 

site.  

Stormwater Servicing  

• The site is divided into three distinct drainage areas. The proposed development will restrict discharge 

from the site to the minor and major flow rates allotted for each drainage area. 

• The water balance requirement will be achieved by reuse of the initial 5mm storm retention within the 

stormwater vault.   

• All of the area flowing to the stormwater management tank is unrestricted roof area from the building and 

therefore no additional quality control treatment is required in order to achieve the enhanced TSS removal 

requirement.  

• The proposed development will be serviced by a new 300mm storm sewer with a slope of 1.0% to the 

Queen’s Park Neighbourhood Renewal Project manhole within Maple Avenue.  

• A stormwater storage vault will be constructed within the first level. The vault will be designed to have a 

125mm diameter outlet orifice plate, restricting the controlled outlet rate to 58.34L/s. 

• The high-water levels are below the finished floor elevations and therefore there is no long-term 

dewatering onsite. The water meter pump and sprinkler room, elevator pits, and any other infrastructure 

below the stated finished floor elevations will be waterproofed. 

Sanitary Servicing 

• The total peak sanitary flow for the proposed development (including the infiltration allowance) has been 

calculated as 5.24L/s for the residential area and 0.15L/s for the commercial area. 

• The proposed development will be serviced by two separate services for the residential and commercial 

areas of the site. The two 150mm diameter connections will be sloped at 2.0%, connecting to the existing 

300mm sanitary sewer within Bayfield Street. 

• Downstream pipes have enough available capacity to accommodate the increase in design flow. This 

conclusion is based on the analysis completed for the 2019 Wastewater Collection Master Plan for the 

City of Barrie using the 2041 intensification scenario.  

Water Servicing 

• The proposed water servicing is dependent on the completion of the City’s QPNR project and will provide 

an available fire flow demand of 226L/s to the subject site. 

• A 150mm domestic connection and two 200mm fire connections will be made to the 300mm watermain 

within Sophia Street W as part of the QPNR project.  

• The proposed development has a maximum day domestic demand of 2.37L/s and fire demand of 217L/s.  

• Fire protection for the proposed development will be achieved through the existing hydrants that surround 

the site and through internal sprinkler systems. Two siamese connections will be placed near the main 

entrance and the underground parking entrance to the proposed building. 
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We trust that this Functional Servicing and Stormwater Management Report for the 136 Bayfield Street development 

is satisfactory for your rezoning and site plan approval application purposes. If you have any questions or comments, 

please do not hesitate to contact the undersigned. 

Sincerely, 

THE MUNICIPAL INFRASTRUCTURE GROUP LTD. 

 

Prepared By: 

 

 

 

 

 

 

Caitlin Beaudoin, P.Eng.     

Site Plan Project Manager    

Reviewed By: 

 

 

 

 

 

 

Luan Phan, P.Eng. 

Project Engineer, Urban Development 

 

 

 

  

L. T. PHAN

November 4, 2022



 

 19501 – 136 BAYFIELD STREET 

Functional Servicing and Stormwater Management Report 

 

 

TMIG PROJECT NUMBER 19501 

  

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

Stormwater Management  
Design Calculations 

  



Project Name: 136 BAYFIELD

Project #: 19501 Prepared by: C.B.

Date: April 2022 Checked by: B.D

ALLOWABLE RELEASE FLOW

1. Pre, External & Post Development Uncontrolled Area:
Note: Post Dev. Controlled Area is shown in Orifice Calculations

Table 1. a) Total Uncontrolled Area

Type of Land T (min) Runoff Coef. (C) Pre Dev. Site (A)
Pre Dev. Incoming 

External (A)
Total Pre Dev. (A)

Post Dev. Uncontrolled 

(A)

Total Unrestricted Area 5384 - 5384 784

Combined T (min) 10 10

Combined Runoff Coefficient 0.45 - 0.45 0.54

Landscape 10 0.25 0 0 0 457

Impervious 10 0.95 0 0 0 327

Gravel 10 0.50 0 0 0 0

Commercial 10 0.45 5384 0 5384 0

Table 1. b) Restricted and Allotted Area Note: Restricted flows = 42L/s/ha.

Type of Land T (min) Runoff Coef. (C)
Restricted or 

Unrestricted
Restricted Flow (L/s) Pre Dev. Site (A)

Post Dev. Uncontrolled 

(A)

Allotment to East (Pre Dev.) 10 0.70 Unrestricted - 2070 0

Allotment to South (Pre Dev.) 10 0.70 Unrestricted - 1399 0

Allotment to East (Post Dev.) 10 0.71 Unrestricted - 0 507

Allotment to South (Post Dev.) 10 0.81 Unrestricted - 0 640

2. Formulas, Coefficients & Average Rainfall Intensity:

i = a(T+b)⁻ᶜ, where i (mm/h) ; T (min)

Q = A(i)C/3600, where A (m
2
) ; i (mm/h) Note: a,b,c = coefficients as per municipal standards

Description Units 2 5 10 25 50 100

a 678.085 853.608 975.865 1146.275 1236.152 1426.408

b 4.699 4.699 4.699 4.922 4.699 5.273

c 0.781 0.766 0.76 0.757 0.751 0.759

Total Unrestricted Area i (mm/h) 83.11 108.92 126.55 148.15 164.22 180.15

3. Pre Development Flow:

Description Units 2 5 10 25 50 100

Total Unrestricted Area Q (L/s) 55.93 73.30 85.17 99.70 110.52 121.24

4. Allotted Flow: Note: Post Dev. Allotments are uncontrolled flows to adjacent lands.

Description Units 2 5 10 25 50 100

Allotment to East (Pre Dev.) Q (L/s) 33.45 43.84 50.94 59.63 66.10 72.51

Allotment to South (Pre Dev.) Q (L/s) 22.61 29.63 34.42 40.30 44.67 49.01

Adjacent Lands Allotment (Pre Dev.) Q (L/s) 56.06 73.47 85.36 99.93 110.77 121.52

Allotment to East (Post Dev.) Q (L/s) 8.31 10.89 12.65 14.81 16.42 18.01

Allotment to South (Post Dev.) Q (L/s) 11.97 15.68 18.22 21.33 23.65 25.94

Adjacent Lands Allotment (Post Dev.) Q (L/s) 20.28 26.58 30.88 36.15 40.07 43.96

5. Post Development Uncontrolled Flow:

Description Units 2 5 10 25 50 100

Total Unrestricted Area Q (L/s) 9.77 12.81 14.88 17.42 19.31 21.19

Restricted Flat Roof (42L/s/ha) Q (L/s) 0.00 0.00 0.00 0.00 0.00 0.00

Restricted Green Roof (42L/s/ha) Q (L/s) 0.00 0.00 0.00 0.00 0.00 0.00

Cumulative Flow Q (L/s) 9.81 12.86 14.94 17.49 19.38 21.26

6. Allowable Flow:

Description Units 2 5 10 25 50 100

Pre Development Flow Q (L/s) 55.93 73.30 85.17 99.70 110.52 121.24

Allowable Release Flow Q (L/s) 55.93 73.30 85.17 99.70 110.52 121.24

Post Development Uncontrolled Flow Q (L/s) 9.81 12.86 14.94 17.49 19.38 21.26

100-yr Uncontrolled Release Flow Q (L/s) 21.26 21.26 21.26 21.26 21.26 21.26

Remaining Release Flow for Orifice Q (L/s) 34.67 52.04 63.90 78.44 89.26 99.98

Return Period (years)

Return Period (years)

Summary: The Post Development Uncontrolled Flow is Q2=9.8L/s, Q5=12.9L/s, Q10=14.9L/s, Q25=17.5L/s, Q50=19.4L/s, Q100=21.3L/s.

Summary: The uncontrolled release flow for 'Adjacent Lands Allotment (Post Dev.)' is Q2=20.3L/s, Q5=26.6L/s, Q10=30.9L/s, Q25=36.1L/s, Q50=40.1L/s, Q100=44L/s.

Summary: The Remaining Release Flow for Orifice is Q5=52.04L/s.

Summary: The uncontrolled release flow for 'Adjacent Lands Allotment (Pre Dev.)' is Q2=56.1L/s, Q5=73.5L/s, Q10=85.4L/s, Q25=99.9L/s, Q50=110.8L/s, Q100=121.5L/s.

Uncontrolled Area (m
2
)

Uncontrolled Area (m
2
)

Return Period (years)

Return Period (years)

Summary: The Pre Development Flow is Q2=55.9L/s, Q5=73.3L/s, Q10=85.2L/s, Q25=99.7L/s, Q50=110.5L/s, Q100=121.2L/s.

Return Period (years)

Summary: The uncontrolled release flow for 'Allotment to East (Post Dev.)' is less than the 'Allotment to East (Pre Dev.)'.

Summary: The uncontrolled release flow for 'Allotment to South (Post Dev.)' is less than the 'Allotment to South (Pre Dev.)'.

Summary: The 100-yr Uncontrolled Release Flow is Q100=21.26L/s.

Summary: The Allowable Release Flow is Q5=73.3L/s.



Project Name: 136 BAYFIELD

Project #: 19501 Prepared by: C.B.

Date: April 2022 Checked by: B.D

ORIFICE CALCULATIONS - POST DEV. CONTROLLED FLOWS

7. Summary Table of Allowable Flow:

Description Units 2 5 10 25 50 100

Allowable Release Flow Q (L/s) 55.93 73.30 85.17 99.70 110.52 121.24

100-yr Uncontrolled Release Flow Q (L/s) 21.26 21.26 21.26 21.26 21.26 21.26

Remaining Release Flow for Orifice Q (L/s) 34.67 52.04 63.90 78.44 89.26 99.98

8. Total Post Development Area:

Types of Land T (min)
Runoff Coef. 

(C)

Post Dev. 

Uncontrolled (A)
Post Dev. Controlled (A) Total Post Dev. (A)

Total Area 784 6922 7706

Combined T (min) 10 10 10

Combined Runoff Coefficient 0.54 0.95 0.91

Landscape 10 0.25 457 0 457 100%

Impervious 10 0.95 327 0 327 0%

Unrestricted Flat Roof 10 0.95 0 6922 6922 90%

Total 87%

Summary: The maximum storage facility inflow (Q) = 331L/s.

9. Orifice Design:

Orifice Details: t

Post Development Return Period to be Controlled = 100 year

Pre Development Return Period to Control to = 5 year

Orifice Discharge Coefficient (C) = 0.62 Plate

Orifice Inside Diameter = 115 mm

Orifice Area = 0.010 m
2

High Water Head from invert (h) = 3 m

Allowable Orifice Flow (Q) = 52.04 L/s

Actual Orifice Flow (Q) = CA(2gh)
1/2

= 49.38 L/s

Summary: The Orifice is a Plate with an Inside Diameter of 115mm.

Summary: The Actual Orifice Flow is Q100=49.4L/s.

10. Storage Facility Design: Storm Service Connection (5yr):

Storage Facility = Vault

Storage Volume Required (V1) = 231.0 m
3
 (Storage Calc's) 300 1 1.37 96.7 51%

100-Year Emergency Outlet from Tank to MH (331 L/s):

450 2 2.54 403.2 82%

Vault Elevations:

Surface Elevation = 241.50 m 5mm Storm Retention:

Top of Vault Elevation = 239.80 m Initial Abstraction Depth (mm) Area (m²) IA (m³)

High Water Level (HWL) = 239.50 m TOTAL    7706 19.8

Orifice Invert Elevation = 236.50 m Landscape 5 457 2.3

Bottom of Vault Elevation = 236.15 m Impervious 0.6 327 0.2

P1 Slab Elevation = 236.15 m Gravel 5 0 0.0

Building (Flat Roof) 2.5 6922 17.3

Vault Details: Building (Green Roof) 5 0 0.0

Freeboard Height = 0.3 m

High Water Head from invert (h) = 3 m

Area Required (A₁) = V₁ / h Total Area A = 8853 m²

= 77 m² Storm Event to be Captured E = 5 mm

Area Provided (A₂) = 77 m² 5mm Storm Volume Required A(E)= 44.3

Storage Volume Provided = A₂ (h) Initial Abstraction IA = 19.8 m³

= 231.0 m
3

Dead Storage Volume V = A(E)-IA

= 8853(5)/1000-19.8

= 24.5 m³

Summary: The Active Storage Volume Required is 231m³. Summary: The Dead Storage Volume Required is 24.5 m³.

Summary: The Active Storage Volume Provided is 231m³. Summary: The Dead Storage Volume Provided is 24.9 m³.

Diameter (mm) Slope (%) Velocity (m/s)
Full Flow Capacity 

(L/s)

Actual Flow 

(%)

Summary: The TSS removal rate is 87% which is ≥ 80%.

Diameter (mm) Slope (%) Velocity (m/s)
Full Flow Capacity 

(L/s)

Actual Flow 

(%)

Return Period (years)

Summary: The remaining release flow for the orifice is Q5=52L/s.

Area (m
2
)

TSS Removal Rate
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APPENDIX B 

Excerpts of Hydrogeological 

Impact Assessment 
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f& J0M&R1CB;B;C0;&./1H.-0;&DB5/1;./<1+92&9R7;0:0;.CCB&.+-D/.;7+72&<7+g1U.W.+-D/.;7+72&
<7+g1U32D20WR7/BC7+72& <7+g1U8W:C41/.+-D7+72& ;D/B97+72& 50<7+g1U.2DW.+-D/.;7+72& .+5&
:C41/.+-D7+7X&

f& h14/&H7-.C92&9R7;0:0;.CCB&;1<.C-2&;1RR7/2&90C=7/2&.+5&g0+;X&.+5&
f& ,+7&R79-0;0572&9R7;0:0;.CCB&D7M.;DC1/1<7+g7+7L&

*-&09&0+-7/R/7-75&-D.-&-D7&.<1=7iC09-75&R./.H7-7/9&./7&4+C087CB&-1&/7R/797+-&;1+-.H0+.+-9&1:&;1+;7/+&
.-&-D7&J0-7L&

S1+:0/H.-1/B&9.HRC0+3&-1&7=.C4.-7&6.-7/&F4.C0-B&UR./-0;4C./CB&60-D&/79R7;-&-1&Z[\,&;/0-7/0.&.+5A1/&
1-D7/&@JKSI&/7F40/7H7+-9W&9D14C5&<7&;1HRC7-75&1+;7&-D7&576.-7/0+3&9B9-7H&:1/&-D7&J0-7&09&0+&
RC.;7L&

!�j� N��	O
����k�������

*:&509;D./37&09&RC.++75&-1&-D7&9.+0-./B&9767/&9B9-7H2&+1&-/7.-H7+-&09&.+-0;0R.-75X&D167=7/2&
.RR/1R/0.-7&;1+:0/H.-1/B&9.HRC79&.+5&.&509;D./37&R7/H0-&:/1H&-D7&S0-B&1:&T.//07&614C5&<7&/7F40/75L&

*:&509;D./37&09&RC.++75&-1&-D7&9-1/H&9767/&9B9-7H2&+1&-/7.-H7+-&09&.+-0;0R.-75&-1&H77-&S0-B&1:&T.//07&
509;D./37&/7F40/7H7+-9X&D167=7/2&.9&J1RD0.&S/778&-/.=7C9&-D/143D&-D7&9-1/H&9767/&9B9-7H&+7./&
-D7&J0-72&J0-7i9R7;0:0;&509;D./37&/7F40/7H7+-9&9D14C5&<7&;1+:0/H75&60-D&-D7&@JKSIL&S1HR./091+&
1:&3/14+56.-7/&9.HRC7&/794C-9&-1&97C7;-75&Z[\,&;/0-7/0.&505&+1-&057+-0:B&.+B&7M;775.+;79&
UIRR7+50M&dWL&,+;7&J0-7i9R7;0:0;&/7F40/7H7+-9&./7&;1+:0/H752&.+5&-D7&576.-7/0+3&.+5&509;D./37&
9B9-7H&09&0+&RC.;72&.RR/1R/0.-7&;1+:0/H.-1/B&9.HRC79&9D14C5&<7&;1CC7;-75&-1&7=.C4.-7&.;-4.C&
509;D./37&6.-7/&F4.C0-BL&I&509;D./37&R7/H0-&:/1H&-D7&S0-B&1:&T.//07&614C5&.C91&<7&/7F40/75L&
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/01&23343345&678498:2;&:<62=83&87&>?7@95A284?&B@2;:8C&295&B@298:8C&D4=2@34&7E&8F4&6?767345&
4G=2H28:79&54A284?:9>&A7?IJ&

"��� ���K��L
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������

N<62=83&87&>?7@95A284?&B@298:8C&2?4&4G64=845&87&D4&;2?>4;C&?438?:=845&87&8F4&3F2;;7A&<284?:2;3&
O:J4JP&;433&8F29&QJR<&5446S&28&8F4&T:84J&UF434&<284?:2;3&:9=;@54&E:;;P&3295P&>?2H4;;C&3295P&295&8F4&
@664?&67?8:79&7E&8F4&3:;8C&3295&8:;;&87&3295C&3:;8&8:;;J&UF:3&3F2;;7A&3C384<&:3&@9;:I4;C&87&D4&@345&23&2&
5?:9I:9>&A284?&37@?=4&;7=2;;CJ&

V2345&79&2H2:;2D;4&<266:9>&295&=?733W34=8:793&E7?&8F4&2?42&O1TXYZP&[\QRS[\P&8F4&T:84&;:I4;C&
7H4?;:43&]4A<2?I48&U:;;J&]4A<2?I48&U:;;3&:3&:984?6?4845&87&7H4?;:4&8F4&@664?<738&2B@:E4?&:9&8F4&2?42P&
:5498:E:45&23&ZB@:E4?&ZQJ&0:H49&8F28&D7?4F7;4&;7>3&E?7<&8F4&T:84&:5498:EC&8:;;&<284?:2;&4G8495:9>&
@6A2?53&7E&QR<&D>3P&295&54A284?:9>&2=8:H:8:43&A:;;&7==@?&28&<@=F&3F2;;7A4?&5468F3&O79&8F4&7?54?&
7E&QJR<&D>3SP&3@D38298:H4&:<62=83&87&29C&@954?;C:9>&2B@:E4?3&2?4&978&4G64=845J&

Z&A284?&A4;;&342?=F&A23&=795@=845&A:8F:9&̂\\<&E?7<&8F4&T:84P&AF:=F&:3&>?4284?&8F29&8F4&298:=:62845&
_794&7E&:9E;@49=4&E?7<&4:8F4?&4G=2H28:79&7?&;79>W84?<&54A284?:9>J&UA498CW8F?44&A284?&A4;;&?4=7?53&
A4?4&:5498:E:45&A:8F:9&̂\\<&7E&8F4&T:84&Ò:>@?4&̂SJ&]794&7E&8F4&[̂&A4;;3&2?4&543:>92845&23&
>?7@95A284?&5?:9I:9>&A4;;3J&N8&:3&4G64=845&8F28&2;;&6?764?8:43&A:8F:9&̂\\<&7E&8F4&T:84&2?4&<@9:=:62;;C&
34?H:=45&A:8F&5?:9I:9>&A284?J&

N<62=83&87&3@?E2=4&A284?&E428@?43P&9782D;C&T76F:2&Y?44IP&<2C&7==@?&23&2&?43@;8&7E&?4>?25:9>&295a7?&
4G=2H28:79&54A284?:9>&2=8:H:8:43&28&T:84J&bF:;4&T76F:2&Y?44I&?@93&8F?7@>F&2&=@;H4?8&:9&8F4&:<<45:284&
H:=:9:8C&7E&8F4&T:84P&8F4&=?44I&:3&4G67345&266?7G:<284;C&c\<&A438&7E&8F4&T:84J&UF:3&;7=28:79&:3&A:8F:9&
8F4&6?45:=845&_794&7E&:9E;@49=4J&d?2A57A9&28&8F:3&;7=28:79&:3&438:<2845&87&D4&79&8F4&7?54?&7E&QJc<[Qe&
2;8F7@>F&:8&3F7@;5&D4&97845&8F28&8F:3&438:<284&<2C&D4&F42H:;C&:9E;@49=45&DC&=F29>43&:9&3@D3@?E2=4&
<284?:2;3&295&>?7@95&3@?E2=4&4;4H28:79J&N8&:3&2;37&@9=;42?&AF48F4?&T76F:2&Y?44I&:3&:9E;@49=45&DC&
>?7@95A284?&4;4H28:793&:9&8F:3&2?42&O:J4JP&8F4&=?44I&<2C&D4&2&64?=F45&E428@?4&3462?2845&E?7<&8F4&
A284?&82D;4SJ&

f79:87?:9>&3F7@;5&D4&@954?82I49&5@?:9>&54A284?:9>&2=8:H:8:43&28&8F4&T:84&87&4H2;@284&AF48F4?&3@=F&
2=8:H:8:43&2?4&25H4?34;C&2EE4=8:9>&T76F:2&Y?44IJ&f:8:>28:79&<423@?43&O:9=;@5:9>&5:3=F2?>4&87&8F4&
=?44I&87&F4;6&<2:982:9&E;7AS&<2C&D4&?4B@:?45J&

]7&78F4?&49H:?79<4982;;C&3493:8:H4&?4=4687?3&A4?4&:5498:E:45&A:8F:9&̂\\<&7E&8F4&T:84J&
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gG=2H28:79&54A284?:9>&4EE7?83&28&8F4&T:84&2?4&978&4G64=845&87&3@D38298:H4;C&54>?254&A284?&B@2;:8C&
28&8F4&T:84&295&3@??7@95:9>&2?423J&UF:3&233@<43&8F28&8F4?4&:3&254B@284&=268@?4&7E&>?7@95A284?&
4984?:9>&8F4&4G=2H28:79&295&8F28&=268@?45&A284?&:3&254B@284;C&8?42845&295&5:3=F2?>45&:9&29&
266?76?:284&<2994?J&

&
[\&1TXYZ&O[\QRS&hiijklmnohppmppqmrsotmikjsuovwxmoyzq{kmowrno|k}{~z{~zr����w{xotzlmjoyk}j{mo�jksm{szkro
hjmwo���o�wjso�uovwxmoyzq{kmo�wsmjp~mnJ&&ZH2:;2D;4&79;:94�&F8863�aa7@?A284?3F45J=2a?437@?=43a?467?83W295W
6;293a233433<498W?467?83a&�2==43345&�=87D4?&Q[P&[\[[�J&
[Q&Y2;=@;2845&@3:9>&8F4&d@6@:8Ẁ7?=FF4:<4?&4B@28:79&E7?&F7?:_7982;&@9=79E:945&E;7A&295&37;H:9>&E7?&5?2A57A9&
c\<&E?7<&8F4&45>4&7E&8F4&4G=2H28:79J&
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'()*+,-./&01&0+/&)01-2&)/3/-&)4)0/25&(6&-/78(-/95&()&8:;(</;4&01&,9=/-)/;4&,66/*0&.-18:93,0/-&
*1:9(0(1:)&,0&0+/&>(0/?&@)&9()*8))/9&A-/=(18);4&(:&>/*0(1:)&B?C&,:9&B?D&16&0+()&-/A1-05&)8*+&9()*+,-./&
2,4&E/&+/;9&01&21-/&)0-(:./:0&)0,:9,-9)&F/?.?5&GHIJ&*-(0/-(,K&0+,:&,-/&04A(*,;&61-&21)0&)(0/)&(:&0+/&
,-/,&F(?/?5&L(04&16&M,--(/&)01-2&)/3/-&9()*+,-./&*-(0/-(,K?&

GNO&FPQPQMKPP&A-/=(18);4&*12A;/0/9&,&G+,)/&P&R>@&61-&0+/&>(0/?&@;;&*1;;/*0/9&),2A;/)&2/0&0+/&
,AA;(/9&>(0/&L1:9(0(1:&>0,:9,-9)&/S*/A0&61-T&

U& V(;;&2,0/-(,;&(:&0+/&:1-0+/-:&A1-0(1:&16&0+/&>(0/5&3+(*+&+,9&/;/=,0/9&;/=/;)&A1;4*4*;(*&,-12,0(*&
+49-1*,-E1:)W&,:9&

U& N-18:93,0/-&(:&0+/&)180+/-:&A1-0(1:&16&0+/&>(0/5&3+(*+&+,9&,:&/;/=,0/9&;/=/;&16&*,92(82?&

>8*+&*1:0,2(:,0(1:&*18;9&,9=/-)/;4&,66/*0&3,0/-&78,;(04&,0&0+/&>(0/5&(6&:10&A-1A/-;4&2,:,./9?&X0&()&
/SA/*0/9&0+,0&-/2/9(,;&/S*,=,0(1:&31-<&3(;;&E/&*12A;/0/9&,)&A,-0&16&>(0/&-/9/=/;1A2/:0&,*0(=(0(/)5&
,:9&)8*+&/661-0)&3(;;&+/;A&01&-/98*/&(2A,*0)&01&)1(;&,:9&.-18:93,0/-?&

"�Y� Z����������
���Z����
�����

H(0+&-/)A/*0&01&A10/:0(,;&(2A,*0)&01&.-18:93,0/-&78,:0(04&,)&,&-/)8;0&16&0+/&A-1A1)/9&)+1-0[0/-2&
9/3,0/-(:.5&A10/:0(,;&,9=/-)/&,66/*0)&;,-./;4&-/;,0/&01&>1A+(,&L-//<5&,:9&(:&A,-0(*8;,-5&:/,-E4&
)/*0(1:)&16&0+/&*-//<&0+,0&,-/&:10&*1:0,(:/9&3(0+(:&,&*8;=/-0?&H,0/-&;/=/;)&(:&0+/&*-//<&)+18;9&E/&
21:(01-/9&,0&-/.8;,-&(:0/-=,;)&F(?/?5&3//<;4K&E10+&E/61-/&,:9&98-(:.&0+/&A-1A1)/9&9/3,0/-(:.?&H,0/-&
;/=/;)&)+18;9&E/&2/,)8-/9&,0&,:&,**/))(E;/&A1(:0&8A)0-/,2&16&0+/&>(0/&F(?/?5&,0&0+/&/SA1)/9&A1-0(1:&
16&0+/&*-//<&,AA-1S(2,0/;4&\BQ2&3/)0&16&0+/&>(0/K&,:9&913:)0-/,2&F(?/?5&,0&0+/&/SA1)/9&)/*0(1:&16&
0+/&*-//<&,AA-1S(2,0/;4&]Q2&/,)0&16&0+/&>(0/K?&>A/*(6(*&9/0,(;)&16&0+()&21:(01-(:.&)+18;9&E/&
*1:6(-2/9&3(0+&0+/&O>̂ L@&,:9_1-&10+/-&-/.8;,01-4&A,-0(/)?&

H(0+&-/)A/*0&01&A10/:0(,;&(2A,*0)&01&3,0/-&78,;(04&,)&,&-/)8;0&16&>(0/&9()*+,-./5&)A/*(6(*&3,0/-&78,;(04&
21:(01-(:.&-/78(-/2/:0)&)+18;9&E/&9/0/-2(:/9&1:*/&0+/&9()*+,-./&2/0+191;1.4&F/?.?5&01&0+/&)01-2&
)/3/-&)4)0/2&1-&0+/&),:(0,-4&)4)0/2K&()&*1:6(-2/9?&>A/*(6(*&9/0,(;)&16&0+()&21:(01-(:.&)+18;9&E/&
*1:6(-2/9&3(0+&0+/&O>̂ L@&,:9_1-&10+/-&-/.8;,01-4&A,-0(/)?&

H(0+&-/)A/*0&01&/S()0(:.&*1:0,2(:,0(1:&,0&0+/&>(0/5&(0&()&/SA/*0/9&0+,0&-/2/9(,;&/S*,=,0(1:&31-<&3(;;&
E/&*12A;/0/9&,)&A,-0&16&>(0/&-/9/=/;1A2/:0&,*0(=(0(/)5&,:9&)8*+&/661-0)&3(;;&+/;A&01&-/98*/&(2A,*0)&
01&)1(;&,:9&.-18:93,0/-?&L1:0,2(:,:0&2,:,./2/:0&2(0(.,0(1:&2/,)8-/)&3(;;&(:=1;=/&-/21=(:.&
/S*,=,0/9&)1(;&,:9&.-18:93,0/-&,:9&/:)8-(:.&(0&()&,AA-1A-(,0/;4&9()A1)/9&16&166)(0/&(:&,**1-9,:*/&
3(0+&,;;&-/;/=,:0&-/.8;,0(1:)?&R661-0)&3(;;&,;)1&E/&2,9/&01&/:)8-/&0+,0&,:4&A10/:0(,;&A-/6/-/:0(,;&
A,0+3,4)&61-2/9&,)&A,-0&16&0+/&9/=/;1A2/:0&A-1*/))&F/?.?5&.-,=/;[6(;;/9&(:6-,)0-8*08-/&;(:/)K&,-/&
(9/:0(6(/9&,:9&,99-/))/9&(:&,**1-9,:*/&3(0+&E/)0&A-,*0(*/)&F/?.?5&8)/&16&;13&+49-,8;(*&*1:98*0(=(04&
E,--(/-)&,0&)/0&(:0/-=,;)&3(0+(:&)8*+&6/,08-/)K?&

@))82(:.&0+/&-/2/9(,;&/S*,=,0(1:&31-<&()&)8**/))68;&(:&,99-/))(:.&/S()0(:.&*1:0,2(:,0(1:5&0+/&
*1:0,2(:,:0&21:(01-(:.&2/,)8-/)&3(;;&*1:)()0&16&*1:6(-2,01-4&),2A;(:.&*1:)()0/:0&3(0+&0+/&
-/78(-/2/:0)&16&J:0,-(1&̂ /.8;,0(1:&\B̀_Q]&3(;;&E/&*12A;/0/9?&@)&,:&,;0/-:,0(=/5&,&̂ ()<&
@))/))2/:05&*1:)()0/:0&3(0+&0+/&-/78(-/2/:0)&16&J:0,-(1&̂/.8;,0(1:&\B̀_Q]5&*18;9&E/&*12A;/0/9&
01&,99-/))&,:4&*1:0,2(:,0(1:&0+,0&()&:10&,9/78,0/;4&,99-/))/9&0+-18.+&0+/&-/2/9(,;&/S*,=,0(1:&
31-<?&

&
PP&abbcdeefgefbchi&
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,-.&/.01230&45&3-.&678&9:;9<=3.&3-.&54224>9:?&54/&3-.&@93.A&

B& C.>=3./9:?&=<39D939.0&=3&3-.&@93.&>922&2=/?.2E&F.&/.03/9<3.;&34&0-=224>&G=3./9=20&=3&3-.&@93.&H/41?-2E&
3-.&1II./&JG&45&3-.&01F01/5=<.KL&

B& ,-.&.M<=D=394:&;.>=3./9:?&/=3.&>=0&.039G=3.;&=3&NOPQQQRS;=ET&8&/=3.&45&JJOPQQQRS;=E&
H9:<4/I4/=39:?&=&OU&0=5.3E&5=<34/K&90&/.<4GG.:;.;&54/&I./G9339:?&I1/I40.0L&

B& R4:?V3./G&;.>=3./9:?&>922&:43&F.&/.W19/.;&=0&3-.&I/4I40.;&03/1<31/.0&>922&F.&02=FV4:V?/=;.L&
B& X/41:;>=3./&W1=293E&/.01230&9:;9<=3.&3-=3&;90<-=/?.&>412;&29Y.2E&G..3&3-.&Z93E&45&[=//9.&</93./9=&
54/&;90<-=/?.&34&3-.&0=:93=/E&0.>./&0E03.G&4/&3-.&034/G&0.>./&0E03.GL&

B& 8:&\:D9/4:G.:3=2&8<39D93E&=:;&@.<34/&].?903/E&>922&29Y.2E&F.&/.W19/.;&54/&;.>=3./9:?&=<39D939.0L&
B& X/41:;>=3./&W1=293E&/.01230&;9;&:43&.M<..;&=:E&̂_ à&03=:;=/;0&54/&>-9<-&3-.&0=GI2.&>=0&
3.03.;&H;.3.<394:&29G930&54/&<./3=9:&I=/=G.3./0&.M<..;.;&3-.&<4//.0I4:;9:?&03=:;=/;0KL&

B& C.>=3./9:?&=<39D939.0&G=E&24>./&?/41:;>=3./&2.D.20&F.:.=3-&.MI40.;&I4/394:0&45&@4I-9=&Z/..Y&
H9T.TP&0.<394:0&:43&/1::9:?&3-/41?-&=&<12D./3KP&=:;&3-./.54/.P&;.>=3./9:?&-=0&3-.&I43.:39=2&34&
/.;1<.&F=0.524>&9:&3-.&</..YL&

B& b4:934/9:?&/.W19/.G.:30&34&.D=21=3.&I43.:39=2&9GI=<30&34&@4I-9=&Z/..Y&0-412;&F.&<4:59/G.;&
>93-&3-.&R@]Z8&I/94/&34&;.>=3./9:?&=<39D939.0L&=:;&

B& c4&=;D./0.&.55.<30&34&.M9039:?&>=3./&10./0P&24<=2&=W195./0P&4/&=:E&43-./&:=31/=2&5.=31/.0&=/.&
.MI.<3.;&=0&=&/.0123&45&3-.&I/4I40.;&;.>=3./9:?T&

#��� (d�de*e�d�f����*�d�d�f�(���g�hf�g�d�f�(��f���e�f�d�
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822&;4<1G.:30P&/.<4/;0P&;=3=&=:;&592.0P&>-.3-./&.2.<3/4:9<&4/&43-./>90.P&?.:./=3.;&=0&I=/3&45&3-90&
=009?:G.:3&=/.&=&I=/3&45&3-.&].I4/3P&>-9<-&90&45&=&01GG=/E&:=31/.&=:;&90&:43&9:3.:;.;&34&03=:;&
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Executive Summary 

PGL Environmental Consultants (PGL) conducted a Phosphorous Budget Assessment at 
136 Bayfield Street and 14 Sophia Street West, Barrie, Ontario (the Site) with respect to pre- and 
post-development Site conditions. The investigation was completed for Rockap Holdings Ltd.  

Under the Lake Simcoe Protection Plan, a stormwater management plan must demonstrate how 
phosphorous loadings are minimized between pre-development and post-development Site 
conditions. PGL used the Ontario Ministry of the Environment, Conservation and Parks’ database 
application Lake Simcoe Phosphorous Loading Development Tool Version 2 updated 30-March-
2012 (MECP, 2012) to complete the phosphorous budget for the proposed development.  

PGL assessed the pre-development, post-development, and construction phase phosphorus 
loading with best-management practices (BMPs) for the Site using the Phosphorus Loading Tool. 
The phosphorus loads were found to be 1.61kg/year, 1.17kg/year, and 0.22kg/year, respectively. 
This amounts to a 14% reduction in Phosphorus loading (Pre-Development – (Post-Development 
+ Construction) = 0.22kg/year.  

As outlined in the Lake Simcoe Phosphorus Offsetting Policy, any remaining phosphorus load 
that cannot be controlled would need to be offset to achieve the zero-export target. The proposed 
development does not include best-management practices or low impact design measures for 
phosphorus reduction. Therefore, the applicable Phosphorous Offsetting fees to Lake Simcoe 
Region Conservation Authority, based on the offset value of $35,770/kg with an offset ratio of 
2.5:1 and Phosphorous loading of 1.39kg/year, is $124,300.75.  

Phosphorus loading for the final development, and any associated offset payments, may change 
if the design changes and includes best-management practices for further phosphorous 
reduction.  

This Executive Summary is subject to the same standard limitations as contained in the report 
and must be read in conjunction with the entire report. 



 

 

Table of Contents 

1.0 Introduction ........................................................................................................................ 1 

1.1 Site Description ...................................................................................................... 1 

1.2 Proposed Development .......................................................................................... 1 
2.0 Scope of Work.................................................................................................................... 1 

3.0 Phosphorus Budget .......................................................................................................... 2 

3.1 Pre-Development Phosphorus Load ...................................................................... 2 

3.2 Post-Development Phosphorus Load and Best Management Practices ............... 2 

3.3 Construction Phase Phosphorus Load ................................................................... 2 

Table 1 - Phosphorus Loads ............................................................................................... 3 
4.0 Conclusions ....................................................................................................................... 4 

5.0 Statement of Limitations and Conditions for Report ..................................................... 4 

5.1 Complete Report .................................................................................................... 4 

5.2 Basis of Report ....................................................................................................... 4 

5.3 Use of the Report ................................................................................................... 4 
 



 

 

LIST OF APPENDICES 
Appendix 1 Proposed Drainage Area Plan by TMIG Ltd., version date September 21, 2022. 
Appendix 2 Drainage Areas – email from Caitlin Beaudoin of TMIG Ltd., June 7, 2021 
Appendix 3 MECP, 2012 Phosphorus Budget Tool: Project Development Summary (October 
11, 2022) 
Appendix 4 Erosion and Sediment Control Plan by TMIG Ltd., version date September 21, 
2022. 



 

 

List of Acronyms 

BMP - best management practice 
LID - low impact development 
LSPOP - Lake Simcoe Phosphorous Offsetting Policy 
LSRCA - Lake Simcoe Region Conservation Authority 
PGL - PGL Environmental Consultants 
TMIG - The Municipal Infrastructure Group Ltd. 
 



Phosphorus Budget October 2022 
Rockap Holdings Inc. Page 1 
PGL File: 5689-02.02  
 

 

1.0 INTRODUCTION 
Rockap Holdings Inc. retained PGL Environmental Consultants (PGL) to conduct a phosphorous 
budget assessment for the proposed residential development at 136 Bayfield Street and 
14 Sophia Street West, Barrie, Ontario (the Site). The investigation was conducted to estimate 
the phosphorous loads that would result from development of the Site.  

As per the Lake Simcoe Phosphorous Offsetting Policy (LSPOP), all new development within the 
Lake Simcoe Region Conservation Authority (LSRCA) must control 100% of the phosphorous 
leaving from the development property (i.e., 0kg/year). This is also called the “Zero Export Target” 
by LSPOP that ensures redevelopment or new development activities within the LSRCA do not 
contribute phosphorous loading to Lake Simcoe. Stormwater phosphorus load that cannot be 
controlled requires an offset to achieve a net zero target. LSPOP implements an offset ratio of 
2.5kg of phosphorus per year to be removed for every 1kg required to be offset with an offset 
value of $35,770/kg/year.  

1.1 Site Description 
The Site is an 8,853m2 property at the northwest corner of the intersection of Bayfield Street and 
Sophia Street West in Barrie, Ontario. The Site is improved with a five-storey commercial building 
on the northeast part, a two-storey commercial building on the southwest side, and large parking 
areas. The surrounding area is primarily commercial, with some multi-storey residential 
developments.  

1.2 Proposed Development 
The proposed development consists of a 12-storey condominium tower with two 9-storey and one  
3-storey podium, and two 3-storey townhouses. There are no underground levels. Parking for the 
development is provided on Levels 1 to 3. Existing buildings will be removed as part of the 
development.  

2.0 SCOPE OF WORK 
To meet the objectives noted above, PGL: 

1. Reviewed and evaluated the existing Site information, including: 

a. The existing land use on the Site; 

b. Proposed Drainage Area Plan by The Municipal Infrastructure Group Ltd. (TMIG), 
(Appendix 1); and 

c. Controlled and uncontrolled runoff areas of the proposed development (email from Caitlin 
Beaudoin of TMIG, June 7, 2021; Appendix 2). 

2. Conducted a phosphorous budget assessment with respect to current and proposed 
post-development Site conditions using the database application “Lake Simcoe Phosphorous 
Loading Development Tool (MECP, 2012). 
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3.0 PHOSPHORUS BUDGET 
The purpose of the phosphorus budget is to evaluate the anticipated changes in phosphorus 
loadings between pre-development and post-development of a major development in the Lake 
Simcoe Region.  

The Phosphorus Budget was completed using the Lake Simcoe Phosphorus Loading 
Development Tool (MECP, 2012). The results of the tool are shown in Appendix 3.  

3.1 Pre-Development Phosphorus Load  
The Site has a total area of 0.8853ha (8,853m2). For the purposes of using the Phosphorus 
Loading Tool, the Site is entirely high-intensity commercial development. PGL is not aware of any 
best-management practices (BMPs) or low-impact development measures at the existing Site.  

Using the above area and assumptions, the Phosphorus Loading Tool (MECP, 2012) calculated 
the total pre-development phosphorus load to be 1.61kg/year (see Appendix 3). 

3.2 Post-Development Phosphorus Load and Best Management Practices 
According to information received from TMIG Ltd., architects, the post-development Site will 
consist of 8,028m2 of impervious surfaces and 825m2 of pervious surfaces. Per LSRCA 
comments dated September 6, 2022, the full area of the Site is to be considered high-intensity 
residential development. . 

A stormwater management vault (tank dimensions 15.2m x 5.3m x3.65m) is proposed to be 
installed at the southwest corner of the Site on the first level of the building. The design identifies 
an active storage volume of 231m3 and dead storage volume of 25m3 with a controlled outlet rate 
of 49.38L/s from the tank to the storm service1. The tank is to receive roof (rain) water only. 
Therefore, it will not be permitted to have any phosphorous reduction efficiency and is not 
included in the calculations.  

PGL understands best management practices (BMPs) and/or low impact development (LID) 
measures are not proposed for the development due to insufficient space to incorporate into the 
design. Therefore, BMPs/LIDs have not been included in this analysis. 

Using the above areas and assumptions, the Phosphorus Loading Tool (MECP, 2012) calculated 
the total post-development phosphorus load to be 1.17kg/year (see Appendix 3).  

3.3 Construction Phase Phosphorus Load 
The Phosphorus Loading Tool (MECP, 2012) also considers the phosphorus load contributed by 
the construction phase of a new development. From the Erosion and Sediment Control Plan2 
(Appendix 4) the following erosion control measures will be implemented during construction.  

 
1 Functional Servicing and Stormwater Management Report (version 4), October 2022, TGIM 
2 Erosion and Sediment Control Plan (E1), September 2022, TMIG 
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These are: 

• Installing construction hoarding with silt fencing along the perimeter of the property line to 
ensure that sediment does not migrate offsite; 

• Stockpiles left inactive more than 30days will be stabilized with hydroseed and perimeter silt 
fence will be installed; 

• Installing sediment control (inlet sediment control) on all new and existing manholes and 
catch basins until decommissioned / removed or at the conclusion of construction works;  

• Installing sediment control (inlet sediment control) on existing manholes and catch basins in 
the adjacent roadways; and 

• Installing a mud mat at the construction entrance of the Site, from Maple Avenue, to reduce 
mud tracking and sediment leaving the Site via construction traffic. 

We used the following input parameters related to the Site: 

• Soil type can be classified as a sandy loam, based on available borehole logs from PGL and 
V.A. Wood Associates Ltd which show silty across the Site; 

• The Site slopes about 3% down to the south towards Sophia Street West over 120m; 
• The Site can be considered as two areas: 

o Unrestricted – parts of the Site, and the west, south and east boundaries, where water 
could flow overland off the Site. This area is equal to 1,931m2 and will be managed using 
silt fences; and 

o Restricted – parts of the Site where water flows to catch basins. This area is equal to 
6,922m2 and will be managed using inlet protection measured (i.e., silt sacks); 

• The total construction period will be 24 months, and soil will be exposed for eight of these 
months. 

Inputting these values in the Phosphorus Loading Tool results in a Construction Phosphorus load 
of 1.79kg with BMPs and a load of 5.82kg without BMPs. The construction phase temporary 
phosphorus load is amortized over eight years before being included in the Development 
Summary calculations. The Phosphorus Loading Tool (MECP, 2012) concluded that the 
construction phase contributed a total of 0.22kg/year to the total post-development phosphorus 
load. The total post-development phosphorus load leaving site is 1.39kg/year. 

Table 1 - Phosphorus Loads  
 Total Phosphorous (kg/year) 

Pre-Development  1.61 

Post Development 1.17 

Construction - Post Development (no BMPs) 5.82 

Construction - Post Development (with BMPs) 1.79 

Ammortized Construction (with BMPs) 0.22 

Total Phosphorous  1.39 

Calculations are in Appendix 3. 
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4.0 CONCLUSIONS 
PGL evaluated the Phosphorous Budget for the proposed development. Although there is a 
reduction in Phosphorous loading, any remaining phosphorus load that cannot be controlled 
would need to be offset to achieve the net zero target (0kg/year of Phosphorous leaving Site).  
The required fee for the proposed development is:   

LSPOP Fee = $35,770 x 2.5 ratio x Phosphorous Load 

For this Site, the post-development Phosphorus load is 1.39kg/year, resulting in a calculated 
offset value of $124,300.75. A one-time fee, to be paid to the LSRCA to support offsite 
phosphorus reduction activities.  

5.0 STATEMENT OF LIMITATIONS AND CONDITIONS FOR REPORT 
5.1 Complete Report 
All documents, records, data and files, whether electronic or otherwise, generated as part of this 
assignment are a part of the Report, which is of a summary nature and is not intended to stand 
alone without reference to the instructions given to PGL by the Client, communications between 
PGL and the Client, and any other reports, proposals or documents prepared by PGL for the 
Client relative to the specific site described herein, all of which together constitute the Report. 

In order to properly understand the suggestions, recommendations and opinions expressed 
herein, reference must be made to the whole of the Report. PGL is not responsible for use by 
any part of portions of the Report without reference to the whole report. 

5.2 Basis of Report 
The Report has been prepared for the specific site and purposes that are set out in the contract 
between PGL and the Client. The findings, recommendations, suggestions, or opinions 
expressed in the Report are only applicable to the site and purposes in relation to which the 
Report is expressly provided, and then only to the extent that there has been no material 
alteration to or variation from the information provided or available to PGL. 

5.3 Use of the Report 
The information and opinions expressed in the Report, or any document forming part of the 
Report, are for the sole benefit of the Client. No other party may use or rely upon the Report or 
any portion thereof without PGL's written consent, and such use shall be on terms and conditions 
as PGL may expressly approve. Ownership in and copyright for the contents of the Report belong 
to PGL. Any use which a third party makes of the Report, is the sole responsibility of such third 
party. PGL accepts no responsibility whatsoever for damages suffered by any third party 
resulting from use of the Report. 
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We trust this meets your needs. If you have any questions or require clarification, please contact 
Salima Jaffer at 905-430-5502. 

Respectfully submitted, 

PGL ENVIRONMENTAL CONSULTANTS 
Per:  

    
Salima Jaffer, B.Sc. 
Environmental Consultant 

Christina Trotter, M.Sc., P.Geo. 
Senior Hydrogeologist 

 
SAJ/CET/ncb 
\\PGLONFILE1\ON Project Files\5600-5699\5689 - Rockap Holdings Inc\02-02\_Client Docs\Phosphorous Budget\r-5689-
02-02-Phosphorous Budget-v4.doc 
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1.0 INTRODUCTION 
Rockap Holdings Inc. retained PGL Environmental Consultants Limited (PGL) to conduct a Water 
Balance Study for the proposed development at 136 Bayfield Street and 14 Sophia Street West, 
Barrie, Ontario (the Site; Figure 1). This Water Balance Study was conducted to assess the 
hydrologic conditions at the Site both prior to and following the proposed development to evaluate 
the changes to infiltration and runoff.  

The proposed development consists of a 12-storey condominium tower, with two 9-storey and one  
3-storey podium, and two 3-storey townhouse blocks. There are no underground levels. Current 
commercial buildings exist at the Site and will be removed as part of Site redevelopment. 
Development will also include landscaping and paved features at the Site. 

Several previous investigations have been completed at the Site, including a geotechnical 
investigation by V.A. Wood Associates Ltd., which included advancing five boreholes across the 
Site and completing them as monitoring wells. PGL has also completed separate hydrogeological 
and environmental investigations at the Site. 

2.0 SCOPE OF WORK 
PGL reviewed the following documents for this Water Balance Study:  

• Preliminary Geotechnical Investigation, by V.A. Wood Associates Limited, dated October 2022. 
Particle Size analysis results are included as Appendix 1;  

• Proposed Drainage Area Plan, by The Municipal Infrastructure Group Ltd (TMIG Ltd), version 
date September 21, 2022 (Appendix 2); and 

• Pervious and impervious land cover areas provided by TMIG Ltd, June 7, 2021 (Appendix 3). 

We also reviewed available Ministry of the Environment, Conservation and Parks (MECP) well 
records and Ministry of Natural Resources and Forestry Heritage maps. 

3.0 SITE BACKGROUND 
3.1 Site Location 
The Site is a rectangular property on the northwest corner of Bayfield Street and Sophia Street 
West. It is bounded to the west by Maple View Drive, to the north by a commercial property, to the 
east by Bayfield Street, and to the south by Sophia Street West.  

The Site is improved with a five-storey commercial building on the northeast side, and a two-storey 
commercial building on the southwest side. Most of the remaining Site area is asphalt-covered for 
parking. The surrounding area is a mix of commercial and residential uses.  

3.2 Physical Setting 
The 8,853m2 Site is improved with two commercial buildings and surface parking. The Site and 
area slope south to southeast towards Lake Simcoe, which is about 665m southeast of the Site. 
Sophia Creek flows westwards in a concrete culvert within the road allowance of Sophia Street 
West. The creek is daylighted in sections about 300m east of the Site, about 40m west of the Site, 
and about 250m southwest of the Site.  
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The Town of Barrie Official Plan Schedule H shows a Natural Heritage Area at the southern part of 
the Site. The southern part of the Site is classified as ‘Level 1 with Existing Development’.  

Based on a review of the Lake Simcoe and Couchiching/Black River Source Protection Plan the 
Site is within a Significant Groundwater Recharge Area (SGRA) and Highly Vulnerable Aquifer Area 
(HVAA).  As such, it is subject to Designated Policy 6.40 of the Lower Simcoe Protection Plan 
(LSPP) and may be subject to compensation fees if development activities reduce recharge at the 
Site relative to pre-development conditions. 

The southern part of the Site is regulated by the Lake Simcoe Region Conservation Authority 
(LSRCA), as shown in Appendix 4; therefore, a development permit application will be required. 

No further Natural Resources Heritage Sites, Area of Natural and Scientific Research sites, Oak 
Ridges Moraine, Niagara Escarpment or Environmentally Sensitive areas were identified within 
250m of the Site. 

Geological maps show the surficial soils near the Site are expected to comprise glaciofluvial ice 
deposits consisting of gravel and sand, minor till including esker, kame, end moraine and  
ice-marginal delta, and subaqueous fan deposits (OGS, 2000). Overburden at the Site is underlain 
by Shadow Lake Formation bedrock consisting of limestone, dolostone, shale, arkose, and 
sandstone (OGS, 2010). Bedrock is expected to be at a depth of greater than 88.4m based on 
review of the MECP well records. 

Per the geotechnical report provided by V.A. Wood, boreholes were extended to a maximum depth 
of 15.6m below ground surface (bgs). Soil stratigraphy was observed to include asphalt, gravelly 
sand, sand till, silt till followed by silt. Particle size analysis results are included as Appendix 1. 

A hydrogeological report by PGL (submitted under separate cover) found that springtime water 
levels at the Site were generally between 0.88m and 2.11m bgs. Groundwater elevation data 
suggests that local groundwater flow is to the southeast towards Lake Simcoe.  

4.0 WATER BALANCE ASSESSMENT 
PGL completed water balance calculations for the pre-development conditions compared with a 
post-development scenario. TGMI confirmed on June 7, 2021, that low-impact development (LID) 
measures, such as permeable pavements, infiltration trenches, etc., are not being included in the 
development.  This is largely due to the presence of a high water table at the Site (i.e., groundwater 
within 1m of the surface), which limits the effectiveness of many LID measures. 

A stormwater management vault (tank dimensions 15.2m x 5.3m x3.65m) is proposed to be 
installed at the southwest corner of the Site on the first level of the building. The design identifies 
an active storage volume of 231m3 and dead storage volume of 25m3 with a controlled outlet rate 
of 49.38L/s from the tank to the storm service1. The tank is to receive roof (rain) water only. It is not 
an LID.  

 
1 Functional Servicing and Stormwater Management Report (version 4), October 2022, TGIM 
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The water balance calculations are included as Appendix 5. 

4.1 Pre-Development Conditions 
The Site is currently developed. PGL measured a total of 755m2 of pervious cover at the Site, and 
8,098m2 of impervious cover. PGL is not aware of any LID measures at the existing Site. 

4.2 Proposed Development 
The proposed development includes a 12-storey condominium tower, with two 9-storey and one 
3-storey podium, and two 3-storey townhouse blocks. There are no underground levels. 
Development will also include landscaping and paved features at the Site.  

Information received from TMIG Ltd. (Appendix 3) indicates that the developed Site will consist of 
a total of 8,028m2 of impervious cover (parking lots, buildings, sidewalks) and 825m2 pervious cover 
(gardens, landscaping).  

4.3 Water Balance Methodology 
The annual water budget represents the hydrologic cycle, and can be stated as: 

Flow in – flow out = Change in groundwater storage (ΔS) 

Using long-term estimates or averages for precipitation, evapotranspiration, runoff, and infiltration, 
there is little to no annual groundwater storage net change on the Site in steady-state conditions. 
As such, we have assumed ΔS is zero. The flow-in accounts for precipitation (e.g., rain, snow). The 
flow out considers water runoff to lakes and streams, infiltration to the groundwater table, and 
evaporation from surface water or vegetation. Groundwater flow into and out of the Site is assumed 
to balance and is not included in the calculation.  

P - ET - R - I = ΔS 
 

Where: 
 
P  = Precipitation (mm/year) 
ET  =  Evapotranspiration (mm/year) 
R  =  Runoff (mm/year) 
I  =  Infiltration (mm/year) 
ΔS  =  Change in groundwater storage annually (mm/year)  

The Site water balance was calculated for pre- and post-development to determine the change in 
runoff and infiltration after development. The Site-level water balance calculations are provided in 
Appendix 5. 

4.4 Climate, Precipitation and Evapotranspiration 
Climate data was obtained from the MECP historical climate records and available LSRCA 
information. 
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Precipitation data was gathered from the Government of Canada historical climate data. Barrie 
WPCC, about 1.8km from the Site, was the nearest station with available climate data over a 
significant period. The provided value for 1981 to 2010 Climate normals was used for pre- and 
post-development infiltration, which was equal to 933mm/year.   

Evapotranspiration was calculated using the Thornthwaite-Mather method based on available 
climate data from Barrie WPCC from 1981 to 2010. The calculated evapotranspiration rate was 
556mm/year. A previous report prepared for the LSRCA (AquaResource Inc., 2012) shows 
simulated evapotranspiration rates in the area of 400–500mm/year. This simulated value is likely 
lower due to the presence of impervious surfaces in the area, and therefore 565mm/year is 
considered a reasonable approximation of evapotranspiration on pervious surfaces. Pre- and 
post-development evapotranspiration rates on pervious areas was therefore equal to 556mm/year.  

Evapotranspiration on impervious areas was assumed to be equal to 10% of precipitation 
(i.e., 93mm/year). As there is no infiltration on impervious areas, the surplus and runoff in these 
areas are both equal to 840mm/year.  

Based on the above data, there is a water surplus at the Site, as annual precipitation exceeds 
annual evapotranspiration. The surplus for the Site is calculated as precipitation minus 
evapotranspiration, which is equal to 377mm/year for pervious areas. This value applied to pre- 
and post-development conditions at the Site.  

4.5 Infiltration and Runoff 
4.5.1 Infiltration Factors 
Based on the above water budget equation, the surplus water equals the combined infiltration and 
runoff components. The infiltration factor (IF) was calculated for pervious areas pre- and 
post-development based on the topography, soil type, and land cover, as per the MECP’s 
Stormwater Management Planning and Design Manual (2003). The calculations are presented in 
Appendix 5.  

The pre-development IF was calculated based on the following factors: 

• Topography at the Site is steep, hilly land; 
• Borehole logs and grain-size distribution curves for the Site show mostly sand and sandy silt; 

and 
• Land cover is cultivated land. 

The pre-development IF is therefore equal to 0.5.  

The post-development IF was calculated based on the following factors: 

• Topography at the Site will remain steep; 
• Borehole logs and grain-size distribution curves for the Site show mostly sand and sandy silt; 

and 
• Land cover will be cultivated land. 
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The post-development IF is therefore equal to 0.5. 

4.5.2 Pre-Development Infiltration and Runoff 
Runoff was calculated as follows: 

R (pervious) = S * (1- IF) * area = 377mm/year * (1- 0.5) * 755m2 * (1m/1,000mm) = 142m3/year 

R (impervious) = S * area = 840mm/year * 8,098m2 * (1m/1,000mm) = 6,799m3/year 

R (total) = 142m3/year + 6,802m3/year = 6,941m3/year 

Infiltration was calculated as follows: 

I = S * IF * area = 377mm/year * 0.5 * 755m2 * (1m/1,000mm) = 142m3/year 

Therefore, total pre-development runoff and infiltration volumes are 6,941m3/year and 142m3/year, 
respectively.  

4.5.3 Post-Development 
The post-development drainage conditions were broken down by TMIG Ltd. into the following four 
areas (Appendix 3): 

 Area (m2) 
Runoff Location Total Impervious Pervious 

Bayfield (Unrestricted) 507 336 171 
Sophia (Unrestricted) 640 512 128 
Maple (Unrestricted) 784 258 526 

Maple (Restricted to tank) 6,922 6,922 0 
 

PGL calculated the runoff and infiltration volumes from each of these areas using the same 
methods as the pre-development conditions.  

Based on the above calculations, the post-development runoff and infiltration volumes at the Site 
were calculated as 6,524m3/year and 263m3/year, respectively.   

4.5.4 Net Changes in Infiltration and Runoff 
The following tables summarize the change in runoff and infiltration volumes from the 
pre-development and post-development scenario. 
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Table A: Annual Pre-Development Water Balance 

Drainage 
Area 

Area 
(m2) 

Precipitation 
(m3) 

Evapotranspiration 
(m3) 

Runoff 
(m3) 

Infiltration 
(m3) 

Entire Site 8,853 8,259 1,175 6,941 142 
TOTAL 8,853 8,259 1,175 6,941 142 

 

Table B: Annual Post-Development Water Balance 

Drainage Area Area (m2) Precipitation 
(m3) 

Evapotranspiration 
(m3) 

Runoff 
(m3) 

Infiltration 
(m3) 

Bayfield (Unrestricted) 507 473 126 314 32 
Sophia (Unrestricted) 640 597 119 454 24 
Maple (Unrestricted) 784 731 317 316 99 
Maple (Restricted to 
tank) 6,922 6,458 646 5,812 0 

TOTAL 8,853 8,259 1,208 6,896 155 
Table C: Comparison of Pre-Development and Post-Development Water Balance 

Development 
Stage 

Precipitation 
(m3) 

Evapotranspiration 
(m3) 

Runoff Volume 
(m3) 

Infiltration 
Volume (m3) 

Pre-development 8,259 1,175 6,941 142 
Post-development  8,259 1,472 6,896 156 

Change from pre- to post-development - 46 + 13 
% - 0.7% +9.3 % 

 

5.0 CONCLUSIONS 
PGL completed a water balance assessment for the proposed development at 136 Bayfield Street 
and 14 Sophia Street West, Barrie, Ontario. The assessment was completed according to LSRCA 
and Toronto and Region Conservation Authority guidelines.  The assessment compared 
pre-development and post-development conditions to estimate changes in infiltration and runoff 
due to the proposed development with no inclusion of LID measures.  

After development, we anticipate that there will be a 0.7% decrease in average annual runoff from 
the Site (-46m3/year) and an 9.3% increase in infiltration (+13m3/year). The decrease in runoff and 
increase in infiltration were due to the addition of more pervious surfaces at the Site. 

Based on the calculated infiltration volumes, PGL does not anticipate any net loss of infiltration at 
the Site due to the proposed development.  

If the development plan changes or any of the assumptions stated in this report are otherwise 
violated, re-evaluation of the water balance calculations will be required.  
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6.0 STATEMENT OF LIMITATIONS AND CONDITIONS FOR REPORT 
6.1 Complete Report 
All documents, records, data and files, whether electronic or otherwise, generated as part of this 
assignment are a part of the Report, which is of a summary nature and is not intended to stand 
alone without reference to the instructions given to PGL by the Client, communications between 
PGL and the Client, and any other reports, proposals or documents prepared by PGL for the Client 
relative to the specific site described herein, all of which together constitute the Report. 

In order to properly understand the suggestions, recommendations and opinions expressed herein, 
reference must be made to the whole of the Report. PGL is not responsible for use by any part 
of portions of the Report without reference to the whole report. 

6.2 Basis of Report 
The Report has been prepared for the specific site and purposes that are set out in the contract 
between PGL and the Client. The findings, recommendations, suggestions, or opinions expressed 
in the Report are only applicable to the site and purposes in relation to which the Report is expressly 
provided, and then only to the extent that there has been no material alteration to or variation from 
the information provided or available to PGL. 

6.3 Use of the Report 
The information and opinions expressed in the Report, or any document forming part of the Report, 
are for the sole benefit of the Client. No other party may use or rely upon the Report or any portion 
thereof without PGL's written consent, and such use shall be on terms and conditions as PGL may 
expressly approve. Ownership in and copyright for the contents of the Report belong to PGL. Any 
use which a third party makes of the Report, is the sole responsibility of such third party. PGL 
accepts no responsibility whatsoever for damages suffered by any third party resulting from 
use of the Report. 

We trust this meets your needs. If you have any questions or require clarification, please contact 
Salima Jaffer at 905-430-5502. 

Respectfully submitted, 

PGL ENVIRONMENTAL CONSULTANTS 
 
Per:  
 

     
Salima Jaffer, B.Sc. 
Environmental Consultant 

Christina Trotter, M.Sc., P.Geo. 
Senior Hydrogeologist 

 
SAJ/CET/slr/mtl/ncb 
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Water Balance-v4-Oct2022.docx 
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APPENDIX E 

Sanitary Design Calculations 

  
  



Project Name: 136 BAYFIELD
Project #: Prepared by: C.B.

Date: April 2022 Checked by: B.D.

Apartment Persons/unit: 1.67 292

Townhouse Persons/unit: 2.34 8

Low Density Persons/unit: 3.13 1

3 506 0

225 225 225

0.01 1.3 0.0

477

1.1

5

5,956

3.3

197

197 0 5

225 225 225

0.51 0.00 0.01

0.52 1.32 0.01

4.15 3.97 4.44

2.16 5.24 0.06

8,860 8,860

0.1 0.1 0.1

0.09 0.00 0.09

2.25 5.24 0.15

Residential 5.24 150 24.3

Commercial 0.15 150 0.7

MH 02029 MH 02028 5.39 216.2 2.5

MH 02028 MH 01010 5.39 244.1 2.2

MH 01010 5.39 1077.6 0.5

19501

EXISTING 

CONDITIONS

PROPOSED 

RESIDENTIA

Percent 

Usage (%)

5.00 3.06

Average Flow (L/s)

Peaking Factor

Total Population Equivalent 

Per Capita Flow (Lpcd)

300

TOTAL DESIGN FLOW (L/s)

Average Flow (L/s)

Capacity (L/s)Diameter (m)

Diameter (m)

Wet-Weather

Site Area (m
2
)

Infiltration Allowance (L/ha/s)

Infiltration Flow (L/s)

Service 

Connection 

Design Flow 

(L/s)
Slope (%)

Unit Type

Average Daily Flow (Lpcd)

Residential Peak Flow (L/s)

Population
Residential

Total  Building

Office

Gross Floor Area (m
2
)

Population Equivalent Density (per 100m
2
)

Population Equivalent 

Total Average Flow (L/s)

Retail

Gross Floor Area (m
2
)

Population Equivalent  Density (per 100m
2
)

Population Equivalent 

600 3.08 3.81

From
Additional Site 

Flow (L/s)
Slope (%) Velocity (m/s)To

PROPOSED 

COMMERCIAL

2.00 1.22 21.54

250 16.85 4.97

2.00 21.541.22

Capacity (L/s)
Total Usage 

(%)
Velocity (m/s)

Appendix C
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APPENDIX F 

Water Design Calculations 

  



Prepared by: L.P.

Checked by: L.P.

Date: October 25, 2022

1. Initial Required Fire Flow (Step A, B, C)

Construction Type = Type I Fire Resistive Construction

Construction Coefficient, C = 0.6

Total Effective Area, A = 24,080 m
2

Required Fire Flow, RFF = 20484 LPM

RFF, rounded = 20000 LPM

2. Occupancy and Contents Adjustment Factor (Step D)

Contents = Noncombustible contents

Adjustment Factor = -25%

RFF = 15000 LPM

3. Automatic Sprinkler Protection (Step E)

Sprinkler Design Designed
Building 

Coverage
Credit

Yes 100% 30%

Yes 100% 10%

No 100% 0%

Total Sprinkler Credit = 40%

Reduction = 6000 LPM

4. Exposure Adjustment Charge (Step F)

Direction Distance Charge

North 10.1m to 20m 15%

South 20.1m to 30m 10%

East Greater than 30m 0%

West Greater than 30m 0%

Total Charge = 25%

Charge = 3750 LPM

5. Final Required Fire Flow (Step G)

RFF = 15000 LPM

Reduction = 6000 LPM

Charge = 3750 LPM

RFF = 12750 LPM

Final RFF, rounded = 13000 LPM

3434 GPM

217 L/s

Fully supervised system

Automatic sprinkler protection designed and 

installed in accordance with NFPA 13
Water supply is standard for both the system and 

Fire Department hose lines

136 Bayfield Street

19501

Required Fire Flow

as per Fire Underwriters Survey Water Supply for Public Fire Protection, 2020



Prepared by: L.P.

Checked by: L.P.

Date: October 25, 2022

Population = 511

Per Capita Demand = 174 L/cap/day

Average Daily Demand = 88914 L/day (Zone 1 as per Water Supply Master Plan)

62 L/min

1.03 L/s

Average 

Day

Peaking Factor 2.30 (Zone 1 as per Water Supply Master Plan)

Demand 2.37 L/s

37.52 GPM

136 Bayfield Street

19501

Domestic Demand
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APPENDIX G 

Water Modelling Analysis 
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To: City of Barrie From: Vardhini Parvatham 

Address: 

 

 

Date: October 26, 2022 

CC:  

Re:          Water System Analysis 

 

MEMORANDUM 

 

INTRODUCTION 

TYLin has been retained by Rockap Holdings c/o One Space Architecture + Interior Design to 

prepare a detailed Functional Servicing and Stormwater Management Report along with a 

corresponding grading and servicing design in support of a rezoning and site plan approval 

application. The subject property is located at the northwest corner of Bayfield Street and Sophia 

Street W., civic address of 136 Bayfield Street. The recommended servicing has been developed 

in accordance with the applicable design criteria and requirements of the City of Barrie (the City), 

Simcoe County (the Region), and the Lake Simcoe Region Conservation Authority (LSRCA). 

The subject property is 8,853 m2 in area and is bound by Bayfield Street to the east, Sophia Street 

W. to the south, Maple Avenue to the west, and an existing 3-storey office building to the north. 

A topographical survey completed of the area indicate that there is watermain infrastructure 

available in the vicinity of the site, including: 

• 300mm watermain along Maple Avenue to the west of the site (Queen’s Park Renewal 

Project) 

• 300mm watermain along Sophia Street W. to the south of the site (Queen’s Park Renewal 

Project) 

• 200mm watermain along Bayfield Street to the east of the site  

• The existing office building is serviced by a 100mm water service from Bayfield Street and 

the house is serviced from Sophia Street W. (size unknown).  

• Two existing hydrants are located adjacent to the site on the east side of Bayfield Street.  

• Two new hydrants are to be constructed on Maple Avenue as part of the Queen’s Park 

Renewal Project. 

The proposed water service connections will be made to the 300mm diameter watermain located 

within Sophia Street, south of the subject site. 

This memo provides the summary of the water servicing analysis undertaken by TYLin for the 

proposed development. The City provided their water distribution system model (2021 Update) 

for this purpose. 
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WATER SYSTEM ANALYSIS 

Under proposed conditions the development is anticipated to have a maximum required fire flow 

demand of 217L/s (based on the Fire Underwriters Survey). The anticipated domestic flow for the 

development under proposed conditions has been calculated as 2.3L/s (Table 1). The domestic 

flow was based on the average daily demand and peaking factor as per the Water Supply Master 

Plan Update, completed by WSP, dated July 2019. 

 

Table 1 – Water Supply Requirements 

Gross Site Area (ha)   0.89 

No. of Residential Units (Apt)   292.00 

No. of Residential Units (Townhouse)   7.00 

Total Residential Population 

1.67ppu (APT) 

2.57 ppu (TH) 506.0 

Commercial Area (ha)   0.048 

Comm. Water Consumption rate  m3/ha/day 28 

Average Comm Demand   0.015 

Per-Capita Demand Lpcd 174 

Average RES Demand L/s 1.02 

Max Day Factor   2.3 

Max Day Demand L/s 2.3 

Fire Protection Demand L/s 217 

Design Demand L/s 219.3 
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WATER SYSTEM MODELLING 

The proposed water distribution system for the development was simulated for development 

using the InfoWater water model.  

The proposed distribution system was modelled for the following scenarios: 

1. 2021 Average Day Demand  

2. 2021 Maximum Day Demand  

3. 2021 Maximum Day Demand plus Fire Flow Requirement 

4. 2041 (future) Average Day Demand  

5. 2041 (future) Maximum Day Demand  

6. 2041 2041 (future) MDD plus Fire Flow Requirement.  

The residual pressures under Average day, Maximum day scenarios and available fire flow at nodes 

for maximum day demand with Fire flow scenario is shown in the summary of modelling results 

is provided in Table 1.  

Table 2 Modelling Results Summary 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Water 

Demand 

Modeling 

Scenario 

Minimum Water System 

Requirements 

Modeling Results near 

development 

Development Node 

Pressure* 

 

2021(QPNR) 

Average Day 

Demand  

 

Recommended Normal Pressures 

within System = 40 psi to 100 psi 

System Pressure = 

50 psi to 80 psi 
J260 – 60 psi 

2021 (QPNR) 

Maximum Day 

Demand  

 

Recommended Normal Pressures 

within System = 40 psi to 100 psi 

System Pressure = 

50 psi to 70 psi 
J260 – 58 psi 

2041 (future) 

Average Day 

Demand 

Recommended Normal Pressures 

within System = 40 psi to 100 psi 

System Pressure = 

50 psi to 80 psi 
J260 – 63 psi 

2041 (future) 

Maximum Day 

Demand 

Recommended Normal Pressures 

within System = 40 psi to 100 psi 

System Pressure = 

50 psi to 80 psi 
J260 – 63 psi 

2021 Maximum 

Day Demand 

plus Fire Flow 

Requirement 

Required Fire Flow to be provided at a residual pressure of no less 

than 20 psi 
Development Node Flow* 

Employment Fire flow requirements 

per FUS, 

Qf = 217 L/s 

Entire neighbourhood has 

Available Fire Flow 

greater than 217 L/s 

J260 – 226 L/s 

2041 2041 

(future) MDD 

plus Fire Flow 

Requirement 

Employment Fire flow requirements 

per FUS, 

Qf = 217 L/s 

Entire neighbourhood has 

Available Fire Flow 

greater than 217 L/s 

J260 – 419 L/s 
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CONCLUSION 

For all the Scenarios, the pressures range from 345 – 551 kPa (50 – 80 psi). The model results 

indicate that pressure requirements set out by the City are satisfied. 

With the fire flow analysis, the development node can achieve the minimum fire flow requirement 

of 217 L/s identified as per the FUS requirements. The 2021 Maximum day and fire flow condition 

analysis identified that a fire flow of 226 L/s can be obtained at the critical node while maintaining 

a fire flow pressure of 20 psi. And under 2041 Maximum day and fire flow condition analysis a fire 

flow of 419 L/s can be obtained at the critical node while maintaining a fire flow pressure of 20psi.  
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Figure 1 2021 Average Day Demand – Residual Pressure 
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Figure 2 2021 Maximum Day Demand – Residual Pressure 
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Figure 3 2021 Maximum Day Demand + Fire Flow Demand – Available Flow Capacity 
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Figure 42041 Average Day Demand – Residual Pressure 
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Figure 5 2041 Maximum Day Demand – Residual Pressure 
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Figure 6 2041 Maximum Day Demand + Fire Flow Demand – Available Flow Capacity 


