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1.0 INTRODUCTION 

SCS Consulting Group Ltd. has been retained by Barrie Lakeshore Developments to prepare a 
Functional Servicing and Stormwater Management Report for a proposed mixed use high 
density residential and commercial development at 51, 53, 55 &75 Bradford Street and 20 
Checkley Street located in the City of Barrie.  
 
1.1 Purpose of the Report 

The Functional Servicing and Stormwater Management Report has been prepared in support 
of the Official Plan Amendment and Amendment to the Zoning By-Law applications for the 
proposed development. The Site Plan is provided in Appendix A. The proposed development 
will consist of the following: 
 

 A proposed 6m wide private laneway with access from Bradford Street and 
Checkley Street; 

 One 22 story high rise residential development (Tower 1), consisting of 332 
residential units and 152 hotel units and 5 levels of above ground parking with 
access from Lakeshore Drive; 

 One 42 story-high-rise residential development (Tower 2), consisting of 569 
residential units and 5 levels of above ground parking with access from the proposed 
6m wide private laneway; 

 One 40 story high rise residential development (Tower 3), consisting of 535 
residential units and 5 levels of above ground parking with access from the proposed 
6m wide private laneway; and 

 One 38 story high rise residential development (Tower 4), consisting of 419 
residential units and 7 levels of above ground parking with access from the proposed 
6m wide private laneway; 

 
The purpose of this report is to demonstrate that the proposed development can be graded and 
serviced in accordance with the City of Barrie, Lake Simcoe Region Conservation Authority, 
the Ministry of Environment, Conservation and Parks (MECP) and Ontario Building Code 
design criteria. 
 
A Preliminary Floodplain Analysis of Bunkers Creek has been completed by SCS Consulting 
Group Ltd. and is submitted with this package. The resulting preliminary Regulatory (100 year) 
floodplain limits that would have reflected the Regulatory floodplain prior to the Lakeshore 
Drive reconstruction are illustrated on the grading, servicing and stormwater drainage figures 
of this report. Further updates to the preliminary Bunker’s Creek Regulatory floodplain 
modelling are underway to further refine the model. The preliminary grading, servicing and 
stormwater strategies demonstrated in this report will be revisited upon the completion of the 
Bunkers Creek Floodplain Analysis and revised accordingly. 
 
1.2 Study Area 

The subject lands are 3.5 ha in size and located within the Barrie Creek Watershed. They are 
comprised of open space, an existing vacant parking area and a vacant car dealership that is to 
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be demolished. Existing access to the subject lands is provided from Bradford Street and 
Checkley Street. As shown on Figure 1.1, the study lands are bound by: 

 Existing condominiums (Grand Harbour Condominiums) and commercial 
development to the north;  
 Bunker’s Creek Eco-Park, an existing pond and existing condominiums and 
commercial development to the south; 
 Lakeshore Drive to the east; and 
 Bradford Street to the west. 

 
 

 
 

Figure 1.1:  Site Location Plan  
 
1.3 Background Servicing Information 

In preparation of the servicing and SWM strategies, the following design guidelines and 
standards were used: 
  

 City of Barrie Engineering Design Specifications and Standard Drawings; 
 Ministry of Environment, Conservation and Parks (MECP) Stormwater 
Management Planning and Design Manual (March 2003); 
 Lake Simcoe Protection Plan;  
 City of Barrie Low Impact Development Screening Process; 
 The Ontario Building Code (2012); and 
 LRSCA Technical Guidelines for Stormwater Management Submission 
(September 1, 2016). 

  
The site servicing and SWM strategies in this report are based on the following reports: 
 

 Water Distribution Modelling Draft, MES (December 2019) (Appendix F) 
 Draft Hydrogeological Assessment, prepared by GHD (December 2019);  
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 Functional Servicing Report – Barrie Central Redevelopment, prepared by 
Pearson Engineering Ltd. (June 2019);  
 Preliminary Bunker’s Creek Regulatory Floodline Analysis, prepared by SCS 
Consulting Group Ltd. (December 2019); and  
 Preliminary Geotechnical Report, prepared by McClymont & Rak (December 
2019). 
 

The site servicing and SWM strategies are also based on the following approved Engineering 
Drawings: 
 

 Storm Drainage Plan – Bradford Street Reconstruction, Drawing STM1, 
prepared by City of Barrie Engineering Department, dated May 23, 2003; 
 Storm Drainage Plan – Simcoe Street Reconstruction Bradford St. to Mary St., 
Drawing STM1, prepared by City of Barrie Engineering Department, dated May 
5, 2006; 
 Sanitary Drainage Plan – Bradford Street Reconstruction, Drawing SAN1, 
prepared by City of Barrie Engineering Department, dated May 23, 2003; 
 Sanitary Drainage Plan – Simcoe Street Reconstruction Bradford St. to Mary St., 
Drawing SAN1, prepared by City of Barrie Engineering Department, dated May 
5, 2006; 
 Bradford Street STA. -0+010 to 0+150 – Bradford Street Reconstruction, 
Drawing PP1, prepared by City of Barrie Engineering Department, dated May 
23, 2003; 
 Bradford Street STA. 0+150 to 0+310 – Bradford Street Reconstruction, 
Drawing PP2, prepared by City of Barrie Engineering Department, dated May 
23, 2003; 
 Bradford Street STA. 0+310 to 0+470 – Bradford Street Reconstruction, 
Drawing PP3, prepared by City of Barrie Engineering Department, dated May 
23, 2003; 
 Bradford Street STA. 0+470 to 0+630 – Bradford Street Reconstruction, 
Drawing PP4, prepared by City of Barrie Engineering Department, dated May 2, 
2003; 
 Bradford Street STA. 0+630 to 0+790 – Bradford Street Reconstruction, 
Drawing PP5, prepared by City of Barrie Engineering Department, dated May 2, 
2003; 
 Bradford Street at Simcoe Street STA. 0+0400 to 0+190 – Simcoe Street 
Reconstruction (Bradford St. to Mary St.), Drawing PP4, prepared by City of 
Barrie Engineering Department, dated May 5, 2006; 
 Simcoe Street at Bradford Street STA. -0+060 to 0+080 – Simcoe Street 
Reconstruction (Bradford St. to Mary St.), Drawing PP1, prepared by City of 
Barrie Engineering Department, dated May 5, 2006; 
 Simcoe Street at Bradford Street STA. 0+080 to 0+220 – Simcoe Street 
Reconstruction (Bradford St. to Mary St.), Drawing PP2, prepared by City of 
Barrie Engineering Department, dated May 5, 2006; 
 Lakeshore Drive STA. 0+140 to 0+290 – Heritage Well 14 to Centennial Well 
15 Trunk Watermain, Drawing PP2, prepared by Ainley Group, dated January 
2003; 
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 Lakeshore Drive STA. 0+290 to 0+440 – Heritage Well 14 to Centennial Well 
15 Trunk Watermain, Drawing PP3, prepared by Ainley Group, dated January 
2003; 
 Lakeshore Drive at Toronto Street STA. 0+000 to 0+070 – Lakeshore Drive 
Reconstruction Toronto Street to Tiffin Street, Drawing PP1, prepared by City 
of Barrie Engineering Department, dated April 28, 2014; 
 Lakeshore Drive at Toronto Street STA. 0+070 to 0+170 – Lakeshore Drive 
Reconstruction Toronto Street to Tiffin Street, Drawing PP1, prepared by City 
of Barrie Engineering Department, dated April 28, 2014; 
 Lakeshore Drive at Bunker’s Creek STA. 0+170 to 0+290 – Lakeshore Drive 
Reconstruction Toronto Street to Tiffin Street, Drawing PP3, prepared by City 
of Barrie Engineering Department, dated April 28, 2014; 
 Lakeshore Drive STA. 0+290 to 0+390 – Lakeshore Drive Reconstruction 
Toronto Street to Tiffin Street, Drawing PP4, prepared by City of Barrie 
Engineering Department, dated April 28, 2014; 
 Lakeshore Drive at Victoria Street STA. 0+390 to 0+540 – Lakeshore Drive 
Reconstruction Toronto Street to Tiffin Street, Drawing PP4, prepared by City 
of Barrie Engineering Department, dated April 28, 2014; 
 High Street South Sanitary Sewer Reconstruction – Simcoe Street to Southern 
Limit, Drawing 88-24, prepared by City of Barrie Engineering Department, 
dated September 7, 1988; and  
 High Street South of Simcoe Street STA. -0+020 to 0+080 – Simcoe Street 
Reconstruction (Bradford St. to Mary St.), Drawing PP10, prepared by City of 
Barrie Engineering Department, dated May 5, 2006. 

 
The above listed drawings have been included in Appendix B on a USB stick.   
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2.0 STORMWATER MANAGEMENT 

2.1 Stormwater Runoff Control Criteria 

The following stormwater runoff control criteria have been established based on the design 
guidelines and standards listed in Section 1.3. The stormwater runoff criteria are summarized 
below in Table 2.1. 
 

Table 2.1: Stormwater Runoff Control Criteria  
 

Criteria Control Measure 

Quantity Control Quantity control is not required as the proposed development outlets 
directly adjacent to Bunker’s Creek and immediately upstream of Lake 
Simcoe.  

Quality Control MECP Enhanced Level Protection (80% TSS Removal). 

Erosion Control Erosion Control is not required as the proposed development outlets 
immediately upstream of Lake Simcoe.  

Water Budget Maintain existing groundwater recharge rates and appropriate 
distribution, ensuring the protection of related hydrology ecologic 
functions. At a minimum retain the equivalent of 5 mm of rainfall over 
the development block.  

Phosphorus 
Budget 

Per the Lake Simcoe Protection Plan, proposed phosphorus loading cannot 
exceed existing phosphorus loading, to the extent feasible. Per the LSRCA 
SWM Criteria, 80% of the proposed phosphorus loading is to be retained 
on-site. As all phosphorus exported is required to be offset per the LSRCA 
Phosphorus Offsetting program the target is “zero” loading.  

 
2.2 Existing Drainage 

As shown on Figure 2.1, major and minor system drainage from Catchment 102 (1.10 ha, 
Figure 2.1) outlets to the existing pond located within the Bunker’s Creek Eco-Park which 
outlets to Lake Simcoe via Bunker’s Creek. Major and minor system drainage from the 
remainder of the development, Catchment 101 (2.41 ha, Figure 2.1) outlets via overland flow 
to Bunker’s Creek and ultimately to Lake Simcoe.  
 
2.3 Allowable Release Rate 

As noted in Table 2.1, due to the proximity to Lake Simcoe, the proposed development is not 
required to provide quantity controls.  
 
2.4 Stormwater Best Management Practices Selection 

In accordance with the MECP Stormwater Management Planning and Design Manual (2003), 
and the LRSCA Technical Guidelines for Stormwater Management Submission (September 1, 
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2016) a review of stormwater management best practices was completed using a treatment train 
approach, which evaluated lot level, conveyance system and end-of-pipe alternatives.  
 
The following study area characteristics were taken into consideration: 

 Based on the Geotechnical investigation, soils consist of silt, sandy silt to sand 
with clayey silt to silty clay layers; 
 An in-situ percolation test was completed and indicates that the native soils have 
a percolation rate ranging from 50 to 75 mm/hr;   
 Within the installed site wells, groundwater was observed at depths ranging 
between 0.27 m to 2.85 m below existing grade;  
 The proposed development drains west to Bunker’s Creek and ultimately to Lake 
Simcoe. 

 
The following are examples of at-source, and conveyance controls that will be evaluated for 
use in the proposed development at the site plan application stage. While evaluating the 
following controls at the site plan application stage, cost, feasibility, groundwater and grading 
constraints will be taken into consideration. 
 
At-Source Controls 
 
At-source controls are that reduce runoff prior to stormwater entering the conveyance system 
are to be utilized, such as: 
 

 Increased topsoil depth; 
 Bioretention; 
 Pervious pavements; and 
 Infiltration trenches/soak-away pits. 

 
Conveyance Controls 
 
Conveyance controls provide treatment of stormwater during the transport of runoff from 
individual lots to the receiving watercourse.  Examples of conveyance controls include: 
 

 Grassed Swales; and 
 Infiltration Trenches. 
 

A comprehensive assessment of LID practices will be provided in support of the Site Plan 
Application stage. Since the site has high groundwater levels, the opportunity for LIDs are 
limited. At the site plan application stage, a water balance evaluation will be incorporated into 
the detailed stormwater management report that discusses the selection of LIDs in accordance 
with the City of Barrie Low Impact Development Screening Process document and quantify 
the proposed rainwater retention volume. 
 
2.5 Proposed Storm Drainage 

A proposed storm drainage plan (Figure 2.2) has been prepared for the proposed development. 
The proposed drainage patterns have been designed to convey the runoff to Lake Simcoe via 
Bunker’s Creek. Minor system drainage from the majority of the proposed development, 
Catchment 201 (2.60 ha Figure 2.2) will be captured via a proposed internal storm sewer 
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system and outlet to the existing pond located within the Bunker’s Creek Eco-Park which 
outlets to Lake Simcoe via Bunker’s Creek. Based on our correspondence with City Staff, we 
understand that the Bunkers Creek Eco-Park pond is not a stormwater management pond and 
was constructed as an educational feature of the park. Major system drainage from majority of 
the proposed development, Catchment 202 (0.65 ha, Figure 2.2) will outlet overland into the 
existing pond located within the Bunker’s Creek Eco-Park which outlets to Lake Simcoe via 
Bunker’s Creek. A portion of the proposed development, Catchment 203 (0.25 ha, Figure 2.2) 
will drain uncontrolled to Bradford Street which will outlet into Bunker’s Creek and ultimately 
outlet to Lake Simcoe.  
 
2.5.1 Quantity Control 

Quantity control for the proposed development is not required due to the proximity to Bunker’s 
Creek and Lake Simcoe.   
 
2.5.2 Quality Control 

Quality control for the proposed high density block will be provided on-site. To achieve the 
required MECP Enhanced Level Protection (80% TSS Removal), a manufactured treatment 
device, a Jellyfish (or equivalent) is proposed. Details will be provided at the Site Plan 
application stage.  
 
2.5.3 Erosion Control 

As noted in Section 2.1, erosion control is not required as the proposed development outlets 
immediately upstream of Lake Simcoe.  
 
2.5.4 Water Balance 

As discussed in Section 2.1, the proposed development is required to match the existing annual 
runoff volume. To achieve this objective, the LID measures as mentioned in Section 2.4 will 
be explored at the site plan application stage. A detailed water balance assessment will be 
submitted under separate cover.  
 
2.5.5 Phosphorus Budget 

Under the Lake Simcoe Protection Plan (LSPP), a stormwater management plan must 
demonstrate how phosphorus loadings are minimized between existing and proposed. The 
LSPP states that: 
 

“Best efforts shall be employed such that any increase in loading (post development 
compared to pre development) is kept to a minimum. The target is “zero” increase in 
loading.” 

 
The MECP database application Lake Simcoe Phosphorus Loading Development Tool (v2, 01-
April-2012 update) was used to complete the phosphorus budget for the proposed development.  
 
Existing Phosphorus Loadings 
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The existing phosphorus loading was calculated based on the existing land uses as determined 
from topographic survey and satellite imagery. Existing land uses are classified as High 
Intensity Development, for the commercial portion of the lands, and Low Intensity 
development for the open space area as shown on Figure 2.3. The existing annual phosphorus 
loadings were calculated to be 1.65 kg/year for the area proposed to be disturbed. Refer to 
Appendix D for the phosphorus loading tool output.  

 
Proposed Phosphorus Loadings 
 
The proposed land uses are shown on Figure 2.4. The proposed development is considered 
High Intensity Development with small sections of Low Intensity Development for landscaped 
areas per the land classifications available in the MECP Phosphorous Tool. The proposed 
phosphorus loading with no best management practices (BMPs) was calculated to be 3.89 
kg/year. Refer to Appendix D for the phosphorus loading tool output.  
 
Opportunities to reduce the proposed phosphorus loadings will be explored at the detailed 
design stage via the use of LID’s as outlined in Section 2.4.  
 
2.5.6 Floodplain Analysis 

A preliminary floodplain analysis of the Bunker’s Creek is currently being completed in 
support of the proposed development. The Preliminary Bunker’s Creek Regulatory Floodline 
Analysis is provided with this submission package. Further updates to the preliminary Bunker’s 
Creek Regulatory floodplain modelling are underway to further refine the model to 1) reflect 
the current configuration of Lakeshore Drive and the Bunker’s Creek and Kidd’s Creek 
crossings, 2) balance the Regulatory floodlines of Bunker’s and Kidd’s Creeks at Lakeshore 
Drive, and 3) reflect the proposed Bunker’s Creek Bradford Street culvert replacement and 
watercourse capacity improvements between Bradford Street and Lakeshore Drive. The 
preliminary grading, servicing and stormwater strategies demonstrated in this report will be 
revisited upon the completion of the Bunkers Creek Floodplain Analysis and revised 
accordingly. 
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3.0 STORM SERVICING 

3.1 Existing Storm Sewer System 

The location and sizes of the existing municipal storm sewers surrounding the proposed 
development are indicated in the City Record Drawings (Appendix B) and the Storm Servicing 
Figure (Figure 3.1) and summarized below: 

 Two 2500 mm diameter CSP culverts located under Bradford Street which 
conveys Bunker’s Creek east to Lake Simcoe; 
 A series of storm sewers ranging in size from 300 mm to 450 mm flowing south 
on Bradford Street, ultimately outletting to the two existing 2500 mm CSP 
culverts; 
 A 250 mm diameter concrete storm sewer flowing north on Checkley Street; 
 A series of storm sewers ranging in size from 375 mm to 675 mm flowing south 
on Lakeshore Drive, ultimately outletting to Bunker’s Creek under the existing 
Lakeshore Drive box culvert; and  
 Four 1.5 m x 3.0 m concrete box culverts located under Lakeshore Drive which 
conveys Bunker’s Creek east to Lake Simcoe.  

 
Based on the City Record Drawings and the information available to us, there are no existing 
storm service connections provided for the subject lands.  

A subsurface utility investigation will be completed prior to the detailed design stage to confirm 
the sizes, inverts and geometry of the existing municipal storm sewers surrounding the subject 
lands. 

 
3.2 Proposed Storm Sewer System 

Conveyance of stormwater flows from the proposed development are not accounted for in any 
of the existing storm sewers surrounding the proposed development. Storm drainage for the 
proposed development will be captured and continue to be conveyed to the existing pond within 
the Bunker’s Creek Eco-Park via a private storm sewer network. The existing pond within 
Bunker’s Creek Eco Park ultimately outlets to Lake Simcoe via Bunker’s Creek. Figure 3.1 
shows the preliminary layout, pipe sizes and inverts of the proposed private storm sewer system 
for the proposed development.  
 
The private storm sewer system (minor system) within the proposed development (Figure 3.1) 
is designed for the 5 year return storm per the Municipality standards. The depth of the 
proposed storm sewer system is constrained by the existing elevation at the proposed outlet 
point to the existing Bunker’s Creek Eco-Park pond and the preliminary floodplain elevation 
of 220.28 m (Preliminary Bunker’s Creek Regulatory Floodplain Analysis, prepared by SCS 
Consulting Group). As a result of these constraints, the proposed private storm sewer system 
will be insulated and has been designed with grades ranging from 0.2% to 1.2%. Upon 
completion of the final Bunker’s Creek Regulatory Floodplain Analysis being completed by 
SCS Consulting Group Ltd., the preliminary design of the private storm sewer system will be 
revisited and adjusted accordingly.  
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The storm sewer system is designed in accordance with the City of Barrie design standards, 
Ontario Building Code and the MECP guidelines, including the following: 
 

 Minor System Conveyance: 5 Year 
 Time of Concentration: 10 minutes 
 Minimum Velocity: 0.0.75 m/s (where possible) 
 Maximum Velocity: 4.0 m/s 
 Runoff coefficient for impervious area: 0.95 

 
The rainfall intensity will be calculated using the A, B, and C values listed in Table 3.1: 
 

Table 3.1 – Rainfall Intensity Parameters 
 

Return Period 
Storm 

A B C 

5 Year 853.608 4.699 0.766 
100 Year 1426.408 5.273 0.759 
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4.0 SANITARY SERVICING 

4.1 Existing Sanitary Sewer System 

The location and sizes of the existing municipal sanitary sewers surrounding the proposed 
development are indicated in the City Record Drawings (Appendix B) and the Sanitary 
Servicing Figure (Figure 4.1) and summarized below: 

 300 mm diameter PVC sanitary sewer flowing north on Bradford Street 
ultimately outletting to the existing 750 mm diameter sanitary trunk sewer on 
High Street; 
 An abandoned 350 mm diameter A/C sanitary sewers on Bradford Street; 
 A 250 mm diameter PVC sanitary sewer flowing north on Checkley Street 
outletting to the existing 825 mm diameter sanitary trunk sewer on Simcoe Street; 
and 
 A 1350 mm sanitary sewers and one  1.8 m x 1.0 m sanitary box culvert flowing 
south on Lakeshore Drive, ultimately outletting to the Barrie Sewage Plan located 
at Lakeshore Drive and Tiffin Street. 

 
Based on the City Record Drawings (Appendix B) and the information available, there are 
three existing 150 mm diameter sanitary service connections provided for the proposed 
development from Bradford Street. The existing 150 mm diameter service connections will not 
be utilized by the proposed development and will be decommissioned to the satisfaction of the 
City of Barrie. 

A subsurface utility investigation will be completed prior to the detailed design stage to confirm 
the sizes, inverts and geometry of the existing municipal sanitary sewers surrounding the 
subject lands. 

A sewer capacity analysis of the existing downstream municipal sanitary sewer system on 
Bradford Street, ending at the existing 750 mm sanitary trunk sewer on High Street, has been 
prepared using the City of Barrie’s sanitary design criteria, the approved Bradford Street 
Reconstruction Sanitary Drainage Plan (Appendix B) and plan and profile record drawings 
(Appendix B). The proposed Barrie Central Development located at 34-50 Bradford Street is 
anticipated to be completed prior to the proposed development at 51, 53, 55 and 75 Bradford 
Street and therefore was included in the capacity analysis of the existing downstream municipal 
sanitary sewer system. 

The existing sanitary sewer capacity analysis demonstrates that the existing 300 mm diameter 
PVC sanitary sewers on Bradford Street have a total capacity of 52.9 L/s and are flowing 
between 1% to 6% full south of the proposed Barrie Central Development and 28% full north 
of the proposed Barrie Central Development. Therefore the analysis confirms that there is 
residual capacity in the existing downstream sanitary sewer system on Bradford Street. Refer 
to the existing sanitary sewer design sheet (Appendix E) and supporting City record drawing 
Bradford Street Reconstruction Sanitary Drainage Plan (Appendix B). 

City Staff have requested that a Hydraulic Grade Line Analysis of the existing Bradford Street 
sanitary sewer system be completed. City Staff have agreed to provide SCS Consulting Group 
Ltd. with the background information and parameters to complete the analysis however the 
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information was not yet received at the time that this report was completed and therefore City 
staff have agreed to postpone the requirement of the analysis until the second Zoning By-Law 
Amendment and/or first Site Plan Application submissions. 

Tower 1 of the proposed development is proposed to connect to the existing 1350 mm diameter 
sanitary trunk sewer on Lakeshore Drive. City Staff have also requested that a Hydraulic Grade 
Line Analysis of the existing Lakeshore Drive sanitary sewer system be completed. City Staff 
have agreed to provide SCS Consulting Group Ltd. with the background information and 
parameters to complete the analysis however the information was not yet received at the time 
that this report was completed and therefore City staff have agreed to postpone the requirement 
of the analysis until the second Zoning By-Law Amendment and/or first Site Plan Application 
submissions. 
 
4.2 Proposed Sanitary Sewer System 

Towers 2 through 4 will outlet to the existing 300 mm diameter sanitary sewer on Bradford 
Street via three separate proposed 250 mm diameter sanitary service connections. The east 
building will outlet to the existing 1350 mm diameter sanitary trunk sewer on Lakeshore Drive 
via a proposed 250 mm diameter sanitary service connection.  
 
The sanitary service connections for each of the four proposed towers will have slopes ranging 
between 0.5% and 2% (typically) and will be provided at 1.0 m to 3.0 m deep.  The sanitary 
service connections have been designed in accordance with the City of Barrie criteria, including 
but not limited to: 
 

 Residential Sanitary Generation Rate: 225 L/cap/day 
 Residential Population Density: 

o 3.13 persons/unit (Low Density) 
o 2.34 persons/unit (Medium Density) 
o 1.67 persons/unit (High Density) 

 Peaking Factor: Harmon’s Equation (Min = 2.0) 
 Infiltration Rate: 0.10 L/s/ha 
 Minimum Pipe Size: 200 mm 
 Minimum Full Flowing Velocity: 0.60 m/s 
 Maximum Velocity: 3.0 m/s  

 
The proposed service connections have been designed with slopes between 0.5% and 2.0% 
having a full flow capacity of 42 L/s and 84 L/s respectively and a full flow velocity of 0.86 
m/s and 1.71 m/s respectively. The total sanitary flows generated by Tower 1 are 8.2 L/s, by 
Tower 2 are 9.6 L/s, by Tower 3 are 9.0 L/s and by Tower 4 are 7.9 L/s. Therefore each of the 
proposed sanitary service connections servicing their respective towers have been designed 
with adequate capacity to convey each building’s proposed generated flows.  

 
The size and preliminary location of the proposed sanitary service connections for each of the 
proposed buildings are indicated on the Preliminary Sanitary Servicing Figure (Figure 4.1).  
 
The proposed sanitary flows generated by each of the three towers fronting Bradford Street 
were added to the existing conditions analysis. Refer to the Proposed Bradford Street Sanitary 
Drainage Plan (Figure 4.2) and the Proposed Conditions Sanitary Sewer Design Sheet 
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(Appendix E). The results of the proposed conditions capacity analysis confirms that the most 
constrained legs in the downstream sanitary sewer system are from manhole SAC01026 to 
SAC01023, flowing at 71% full, translating to a residual capacity of 15.1 L/s inclusive of the 
flows generated by the proposed development. Therefore there is residual capacity to convey 
the flows from the proposed development in the downstream sanitary sewer system on 
Bradford Street to the 750 mm diameter sanitary trunk sewer on High Street. 

As discussed in Section 4.1 of this report, a Hydraulic Grade Line Analysis of the existing and 
proposed conditions of the Bradford Street sanitary sewer system will be completed as part of 
the second Zoning By-Law Amendment and/or first Site Plan Application submission in 
support of this development to demonstrate that the proposed development does not have a 
negative impact on the downstream sanitary sewer system. 

The proposed sanitary flows generated by Tower 1 will be conveyed to the existing 1350 mm 
sanitary trunk sewer on Lakeshore Drive.  Based on the City Record Drawings (Appendix B) 
and the information available to us, the full flow capacity of the existing 1350 mm sanitary 
trunk sewer is 2134 L/s. The flows generated by Tower 1 of the proposed development translate 
to 0.3% of the capacity of the existing 1350 mm sanitary trunk sewer on Lakeshore Drive. As 
discussed in Section 4.1 of this report, a Hydraulic Grade Line Analysis of the existing and 
proposed Lakeshore Drive sanitary sewer system will be completed as part of the second 
Zoning By-Law Amendment and/or first Site Plan Application submissions to demonstrate that 
the proposed development does not have a negative impact on the downstream sanitary sewer 
system. 
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5.0 WATER SUPPLY AND DISTRIBUTION 

5.1 Existing Water Distribution 

The proposed development is located within the City of Barrie Water System Zone 1 which is 
designed to service an elevation 281.20 m.  There is currently no water consumption from the 
existing site. The location and sizes of the existing municipal watermains surrounding the 
proposed development are indicated on the Preliminary Water Distribution Plan (Figure 5.1) 
and the City of Barrie Record Drawings (Appendix E) and summarized below: 
 

 Abandoned 200 mm diameter municipal cast iron watermain on Bradford Street; 
 300 mm diameter municipal watermain on Bradford Street; 
 150 mm diameter watermain on Checkley Street; 
 300 mm diameter HDPE watermain on Lakeshore Drive; and 
 450 mm diameter HDPE watermain on Lakeshore Drive 
 

Based on the City Record Drawings (Appendix B) and the information available, there are 
four existing 25 mm diameter water service connections provided for the proposed 
development from Bradford Street. The existing 25 mm diameter service connections will not 
be utilized by the proposed development and will be decommissioned to the satisfaction of the 
City of Barrie. 

A subsurface utility investigation will be completed prior to the detailed design stage to confirm 
the sizes, depths and geometry of the existing municipal watermains surrounding the subject 
lands. 

A hydrant flow test was completed on October 29, 2019 by Watermark to determine existing 
flows and pressures for the Bradford Street, Checkley Street and Lakeshore Drive watermains. 
Municipal Engineering Solutions (M.E.S.) prepared the Watermain Analysis for the proposed 
development by utilizing the hydrant flow tests to model existing boundary conditions and 
hydraulic grade lines for the Average Day, Maximum Day and Maximum Hour (Peak Flows). 
The results of the hydrant flow tests can be found in the appendices of the Watermain Analysis 
dated December, 2019, found in Appendix F of this report. 
 
5.2 Proposed Water System 

A Watermain Analysis dated December 2019 has been completed by Municipal Engineering 
Solutions (M.E.S.) and can be found in Appendix F of this report. The report concludes that 
the existing surrounding watermains provide adequate flows and pressures to service the 
proposed development. The layout of the proposed water service connections to each building 
within the proposed development are indicated on the Preliminary Water Distribution Figure 
(Figure 5.1). Sizing of the proposed watermains is provided by M.E.S. 
 
Tower 1 will be provided with a combined 300 mm diameter fire and 150 mm diameter 
domestic water service connection from the existing 300 mm diameter watermain on Bradford 
Street. Tower 2 will be provided with a single 200 mm diameter fire service connection and a 
combined 200 mm diameter fire and 200 mm diameter domestic water service connection from 
the existing 300 mm diameter watermain on Bradford Street. Tower 3 will be provided with a 
single 200 mm diameter fire service connection and a combined 200 mm diameter fire and 150 
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mm diameter domestic water service connection from the existing 300 mm diameter watermain 
on Bradford Street. Tower 4 will be provided with a single 200 mm diameter fire service 
connection and a combined 200 mm diameter fire and 150 mm diameter domestic water service 
connection from the existing 300 mm diameter watermain on Bradford Street. Tower’s 2, 3 
and 4 have been provided with two fire service connections based on the criteria set out in the 
Ontario Building Code for buildings meeting or exceeding a height of 84 m.  
 
The service pressures provided by the existing 300 mm diameter municipal watermain on 
Bradford Street and Lakeshore Drive are within the City of Barrie’s required operating range 
but will exceed the operating range set by the Ontario Building Code, therefore a pressure 
reducing valve may be required for the proposed development and is to be confirmed by the 
mechanical engineer at the detailed design stage.  
 
The proposed watermain service connections are designed in accordance with the City of Barrie 
Water Transmission & Distribution Policies and Guidelines. 
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6.0 GRADING 

6.1 Existing Grading Conditions 

The existing topography has slopes in the range of 0.50% to 5%. The ground surface elevations 
through the study area range from approximately 219.50 m in the southeast corner to 
approximately 222.50 m in the northwest corner.  
 
The existing development topography is indicated on the Topographical Survey dated 
November 27, 2019 by Schaeffer Dzaldov Bennett Ltd. (Appendix C). 
 
6.2 Proposed Grading Concept 

A preliminary grading design has been completed for the proposed 6 m wide private laneway 
from Bradford Street to Checkley Street and the proposed Tower 1 parking area. Preliminary 
finished floor elevations are also indicated on the Preliminary Grading Plan (Figure 6.1) 
 
As discussed in Section 3.2 of this report, the proposed private storm sewer system from the 
proposed development will outlet to the existing pond in the Bunker’s Creek Eco-Park. The 
preliminary grading of the proposed 6 m wide private laneway has been designed in a manner 
which helps maintain cover over the proposed storm sewer system and results in an outlet 
elevation at or above the preliminary Bunker’s Creek floodline elevation, based on the 
Preliminary Bunker’s Creek Regulatory Floodline Analysis, prepared by SCS Consulting 
Group Ltd. (December 2019).  In order to achieve the proposed preliminary grading design 
along the 6 m wide private laneway, approximately 50 m of the proposed Checkley Street 
municipal right-of-way (which currently slopes towards the private development) must be 
regraded. The preliminary grading design proposes to slope Checkley Street away from the 
private development at 0.5% beginning at the property boundary shared with Checkley Street. 
Based on the existing survey data provided by Schaeffer Dzaldov, the required revisions to the 
existing road grades will not have a negative impact on the existing developments located along 
Checkley Street. The approximate extent of the grading revisions required on Checkley Street 
is indicated on the Preliminary Gradin Plan (Figure 6.1). Upon completion of the final 
Bunker’s Creek Regulatory Floodplain Analysis being completed by SCS Consulting Group 
Ltd., the preliminary grading design will be revisited and revised if necessary.  
 
In general, the proposed development has been graded in a manner which satisfies the City of 
Barrie’s Lot Grading and Drainage Standards and Design Manual. 
 
At the site plan application stage, the preliminary grading shown on Figure 6.1 will be subject 
to a more in-depth analysis in an attempt to balance the cut and fill volumes and minimize 
slopes and retaining walls. 
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7.0 EROSION AND SEDIMENT CONTROL DURING 
CONSTRUCTION 

Erosion and sediment control measures will be designed and may include temporary sediment 
control fencing, a construction access driveway, check dams and temporary sediment control 
facilities where required. These measures will be designed and constructed as per the “Erosion 
and Sediment Control Guideline for Urban Construction” document (December 2006). The 
detailed erosion and sediment control plan will be approved by the Municipality prior to any 
site alteration being undertaken. The plan will address phasing, inspection and monitoring 
aspects of erosion and sediment control. All reasonable measures will be taken to ensure 
sediment loading to the adjacent properties and storm sewers is minimized both during and 
following construction. 
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TOPOGRAPHIC SURVEY 
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Project DEVELOPMENT Summary

Database Version: V 2.0 Release Update
Update Date: 30-Mar-12

Barrie CreeksSubwatershed:
DEVELOPMENT: 51-75 Bradford Street

Pre-Development Land Use Area 
(ha)

P coeff. 
(kg/ha)

P Load 
(kg/yr)

Total Pre-Development Area (ha): 3.5 1.65Total Pre-Development Phosphorus Load (kg/yr):

High Intensity - Comm/Industrial 0.71 1.82 1.29
Low Intensity Development 2.79 0.13 0.36

POST-DEVELOPMENT LOAD

Post-Development Land Use Area 
(ha)

P coeff. 
(kg/ha)

P Load 
(kg/yr)

Best Management Practice applied with P Removal 
Efficiency

High Intensity - Residential 2.89 1.32 3.81NONE 0%

Low Intensity Development 0.61 0.13 0.08NONE 0%

Post-Development Area Altered: 3.50

Total Pre-Development Area: 3.50

0Unaffected Area:

3.89

Pre-Development: 1.65

-2.24Change (Pre - Post):

Post-Development: 3.89

Post-Development (with BMPs):

-2.24Change (Pre - Post):
135% Net Increase in Load

135.31% Net Increase in Load

P Load 
(kg/yr)

Wednesday, December 18, 2019 Page 1 of 2



Barrie CreeksSubwatershed:
DEVELOPMENT: 51-75 Bradford Street

CONSTRUCTION PHASE LOAD

1.65Pre-Development:
to be determined

3.89

Conclusion: 135% Increase in Load
Pre-Development Load - Post-Development Load: -2.24

Post-Development + Amortized Construction: to be determined
Post-Development:

Pre-Development Load - (Post-Development + Amortized Construction Load): to be determined

Conclusion: to be determined

Based on a comparison of Pre-Development and Post-Development loads, and in consideration of 
Construction Phase loads, the Ministry would encourage the Municipality to:

SUMMARY WITH IMPLEMENTATION OF BMPs
P Load 
(kg/yr)

Construction Phase Amortized Over 8 Years :

Not approve development as site specific appropriate

Wednesday, December 18, 2019 Page 2 of 2
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Sanitary Design Sheet - Existing Conditions
51, 53, 55 & 75 Bradford Street and 20 Checkley Street

Barrie Lakeshore Developments
Barrie, Ontario Project: 51, 53, 55 & 75 Bradford Street and 20 Checkley Street

Minimum Sewer Diameter (mm) = 200 Avg. Domestic Flow (l/cap/day) = 225 Project No. 2196

Mannings n = 0.013 Infiltration Rate (l/s/ha) = 0.1 City of Barrie Flow Rate Based on Zoning Converted from 28m3/day/ha Date: 19-Dec-19

Minimum Velocity (m/s) = 0.60 Max. Harmon Peaking Factor = 10.0 Flow Rate Sourced From Barrie Central Development Functional Servicing Report Designed By: V.A.S./J.Y.L.

Maximum Velocity (m/s) = 3 Min. Harmon Peaking Factor = 2.0 Reviewed By: P.G.

Minimum Pipe Slope (%) = 0.40 NOMINAL PIPE SIZE USED P:\2196 51-75 Bradford Street\Design\Pipe Design\Sanitary\[2019 11(Nov) 26 - Sanitary Sheet Design Sheet - Existing.xlsm]Design

(ha) (ha) (#) (p/unit) (p/ha) (ha) (ha) (p/ha) (l/s/ha) (L/s) (L/s) (L/s) (L/s) (L/s) (L/s) (m) (mm) (%) (L/s) (m/s)

Bradford Street SAC01029 SAC01028 0 0 0 0 0 0.834 0.834 0 0.32 0 0.1 0 0.0 0.0 4.50 0.0 0.27 0.35 29.0 300 0.30 52.9 0.75

Bradford Street SAC01028 SAC01027 0 0 0 0 0 5.526 6.36 0 0.32 0 0.6 0 0.0 0.0 4.50 0.0 2.06 2.70 98.0 300 0.30 52.9 0.75

Bradford Street SAC01027 SAC01026 0 0 0 0 0 1.318 7.678 0 0.32 0 0.8 0 0.0 0.0 4.50 0.0 2.49 3.26 77.4 300 0.30 52.9 0.75

Bradford Street BARRIE CENTRAL SAC01026 0 0 0 0 0 1 1 0 11.21 0 0.1 0 0.0 0.0 4.50 0.0 11.21 11.21 100.0 200 1.00 32.8 1.04

Bradford Street SAC01026 SAC01025 0 0 0 0 0 0.527 9.205 0 0.32 0 0.9 0 0.0 0.0 4.50 0.0 13.87 14.79 75.0 300 0.30 52.9 0.75

Bradford Street SAC01025 SAC01024 0 0 0 0 0 0.142 9.347 0 0.32 0 0.9 0 0.0 0.0 4.50 0.0 13.92 14.85 67.6 300 0.30 52.9 0.75

Bradford Street SAC01024 SAC01023 0 0 0 0 0 0 9.347 0 0 0 0.9 0 0.0 0.0 4.50 0.0 13.92 14.85 11.2 300 0.30 52.9 0.75

FULL FLOW 
VELOCITY

PIPE 
DIAMETER

SLOPE
FULL FLOW 
CAPACITY

PEAKING 
FACTOR

PEAKED 
RESIDENTIAL 

FLOW

ICI              
FLOW

TOTAL          
FLOW

LENGTH
AVG. 

DOMESTIC 
FLOW

ACCUM. AVG. 
DOMESTIC 

FLOW

FLOW           
RATE

ACCUM. 
EQUIV. 

POPULATION
INFILTRATION

LOCATION

MANHOLE

FROM TO
STREET

RESIDENTIAL INDUSTRIAL/COMMERCIAL/INSTITUTIONAL FLOW CALCULATIONS PIPE DATA

DENSITY

AREA
ACCUM. 

AREA
UNITS

PER UNIT
AREA

ACCUM. 
AREA

POPULATION 
DENSITY

PER HA

RESIDENTIAL 
POPULATION

ACCUM. 
RESIDENTIAL 
POPULATION

TOTAL 
ACCUM. 

POPULATION
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Sanitary Design Sheet - Proposed Condition
51, 53, 55 & 75 Bradford Street and 20 Checkley Street

Barrie Lakeshore Developments
Barrie, Ontario Project: 51, 53, 55 & 75 Bradford Street and 20 Checkley Street

Minimum Sewer Diameter (mm) = 200 Avg. Domestic Flow (l/cap/day) = 225 Project No. 2196

Mannings n = 0.013 Infiltration Rate (l/s/ha) = 0.1 City of Barrie Flow Rate Based on Zoning Converted from 28m3/day/ha Date: 19-Dec-19

Minimum Velocity (m/s) = 0.60 Max. Harmon Peaking Factor = 10.0 Flow Rate Sourced From Barrie Central Development Functional Servicing Report Designed By: J.Y.L.

Maximum Velocity (m/s) = 3 Min. Harmon Peaking Factor = 2.0 Reviewed By: P.G.

Minimum Pipe Slope (%) = 0.40 NOMINAL PIPE SIZE USED P:\2196 51-75 Bradford Street\Design\Pipe Design\Sanitary\[2019 11(Nov) 26 - Sanitary Sheet Design Sheet - Proposed.xlsm]Design

(ha) (ha) (#) (p/unit) (p/ha) (ha) (ha) (p/ha) (l/s/ha) (L/s) (L/s) (L/s) (L/s) (L/s) (L/s) (m) (mm) (%) (L/s) (m/s)

BRADFORD STREET TOWER 4 SANMH1 0.72 0.72 464 1.67 774.88 774.88 0.10 0.10 0 0.32 0 0.1 774.88 2.0 2.0 3.87 7.81 0.03 7.92 4.5 250 0.50 42.0 0.86

BRADFORD STREET SANMH1 SAC01029 0 0.72 0 0 774.88 0.00 0.10 0 0.00 0 0.1 774.88 0.0 2.0 3.87 7.81 0.03 7.92 9.9 250 2.00 84.1 1.71

BRADFORD STREET SAC01029 SAC01028 0 0.72 0 0 774.88 0.32 0.42 0 0.32 0 0.1 774.88 0.0 2.0 3.87 7.81 0.14 8.06 29.0 300 0.30 52.9 0.75

BRADFORD STREET SAC01028 SANMH3 0 0.72 0 0 774.88 4.08 4.50 0 0.32 0 0.5 774.88 0.0 2.0 3.87 7.81 1.46 9.79 58.2 300 0.30 52.9 0.75

BRADFORD STREET TOWER 3 SANMH2 0.55 0.55 535 1.67 893.45 893.45 0.12 0.12 0 0.32 0 0.1 893.45 2.3 2.3 3.83 8.91 0.04 9.02 4.4 250 0.50 42.0 0.86

BRADFORD STREET SANMH2 SANMH3 0 0.55 0 0 893.45 0.00 0.12 0 0.00 0 0.1 893.45 0.0 2.3 3.83 8.91 0.04 9.02 9.6 250 2.00 84.1 1.71

BRADFORD STREET SANMH3 SAC01027 0 1.27 0 0 1668.33 0.00 4.62 0 0.00 0 0.6 1668.33 0.0 4.3 3.65 15.84 1.50 17.92 38.4 300 0.30 52.9 0.75

BRADFORD STREET TOWER 2 SANMH4 0.87 0.87 569 1.67 950.23 950.23 0.12 0.12 0 0.32 0 0.1 950.23 2.5 2.5 3.81 9.44 0.04 9.58 4.3 250 0.50 42.0 0.86

BRADFORD STREET SANMH4 SAC01027 0 0.87 0 0 950.23 0.00 0.12 0 0.00 0 0.1 950.23 0.0 2.5 3.81 9.44 0.04 9.58 9.5 250 2.00 84.1 1.71

BRADFORD STREET SAC01027 SAC01026 0 2.14 0 0 2618.56 0.29 5.03 0 0.32 0 0.7 2618.56 0.0 6.8 3.49 23.81 1.63 26.16 77.4 300 0.30 52.9 0.75

BRADFORD STREET ARRIE CENTR SAC01026 0 0 0 0 0 1.00 1.00 0 11.21 0 0.1 0 0.0 0.0 4.50 0.00 11.21 11.21 100.0 200 1.00 32.8 1.04

BRADFORD STREET SAC01026 SAC01025 0 2.14 0 0 2618.56 0.53 6.55 0 0.32 0 0.9 2618.56 0.0 6.8 3.49 23.81 13.01 37.69 75.0 300 0.30 52.9 0.75

BRADFORD STREET SAC01025 SAC01024 0 2.14 0 0 2618.56 0.14 6.70 0 0.32 0 0.9 2618.56 0.0 6.8 3.49 23.81 13.06 37.75 67.6 300 0.30 52.9 0.75

BRADFORD STREET SAC01024 SAC01023 0 2.14 0 0 2618.56 0.00 6.70 0 0.00 0 0.9 2618.56 0.0 6.8 3.49 23.81 13.06 37.75 11.2 300 0.30 52.9 0.75

LAKESHORE DRIVE TOWER 1 SANMH5 1.026 1.026 484 1.67 808.28 808.28 0 0 0 0 0 0.1 808.28 2.1 2.1 3.86 8.12 0.00 8.22 29.9 250 0.50 42.0 0.86

LAKESHORE DRIVE SANMH5 SAL01018 0 1.026 0 0 808.28 0 0 0 0 0 0.1 808.28 0.0 2.1 3.86 8.12 0.00 8.22 16.8 250 2.00 84.1 1.71

RESIDENTIAL INDUSTRIAL/COMMERCIAL/INSTITUTIONAL FLOW CALCULATIONS PIPE DATA

DENSITY

AREA
ACCUM. 

AREA
UNITS

PER UNIT
AREA

ACCUM. 
AREA

POPULATION 
DENSITY

PER HA

RESIDENTIAL 
POPULATION

ACCUM. 
RESIDENTIAL 
POPULATION

TOTAL 
ACCUM. 

POPULATION

LOCATION

MANHOLE

FROM TO
STREET

AVG. 
DOMESTIC 

FLOW

ACCUM. AVG. 
DOMESTIC 

FLOW

FLOW          
RATE

ACCUM. 
EQUIV. 

POPULATION
INFILTRATION

PEAKING 
FACTOR

PEAKED 
RESIDENTIAL 

FLOW

ICI             
FLOW

TOTAL         
FLOW

LENGTH
FULL FLOW 
VELOCITY

PIPE 
DIAMETER

SLOPE
FULL FLOW 
CAPACITY
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December 17, 2019 Project No. 17002-70 

 
Sent via email 
Mr. Victor Szeghalmi 
SCS Consulting Group Ltd. 
30 Centurian Drive, Suite 100 
Markham, ON,   
L3R 8B8 
Subject: Bradford Street Development Watermain Analysis  
 City of Barrie 
   
Dear Mr. Szeghalmi, 

We are pleased to submit our report entitled “Bradford Street Development Watermain Analysis” outlining 
the results of our water distribution analysis for a high-rise residential development in the City of Barrie.   
 
This development was incorporated into an Infowater sub-model of the development site and modeled 
utilizing the design information provided to Municipal Engineering Solutions.  The findings of our analysis 
are summarized in the following report. 
 
We trust you find this report satisfactory.  Should you have any questions or require further clarification, 
please call. 
 
Yours truly, 

Municipal Engineering Solutions 

 
      
 

Per: John C. Bourrie, P.Eng. 

/LMC 
 
 
 
 
File Location:  D:\Projects\2019\19-030 Bradford St Barrie SCS 17002-70\3.0 Report\Final Report\17002-70_Bradford St Watermain Analysis_20191217.docx 
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Section 1 – INTRODUCTION  
 
Municipal Engineering Solutions (“MES”) was retained by SCS Consulting Group Ltd. to conduct a hydraulic water analysis 
for the proposed Bradford Street Development located in the City of Barrie.  As part of this hydraulic assessment MES 
was requested to undertake the following: 

1. Calculate/verify water demands for the proposed development using City of Barrie, provincial and industry design 
standards; 

2. Add the subject watermains/development/boundary information to a development water model; 

3. Run the model to size the subject mains to achieve service criteria during Minimum Hour, Peak Hour and fire 
flow during Maximum Day demand; and 

4. Prepare a Report summarizing the modeling results for agency review and design purposes. 

1.1 Development Background 

The Bradford Street Development site is located between Bradford Street and Lakeshore Drive south of Simcoe Street 
in the City of Barrie. The residential development consists of four high-rise towers that are a combination of 1,900 
residential apartments, 3,371 m2 of commercial area and 152 hotel rooms. The demands for the site are shown in 
Appendix A. The proposed development is shown below on Figure 1.   

   
Figure 1 - Proposed Bradford Street Development  

Bradford Street 

Lakeshore Drive 
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Section 2 – WATERMAIN DESIGN CRITERIA 
 
The design criteria utilized to estimate the water demands for the hydraulic water model follows general industry standards 
and is calculated using the design criteria and guidelines outlined in the City of Barrie Water Transmission & Distribution 
Policies Design Guidelines, the Ministry of the Environment Conservation and Parks (MECP) Watermain Design Criteria, 
and the Fire Underwriters Survey. 

The following sections summarize the specific design criteria used to carry out the hydraulic watermain assessment for 
this development. 

2.1 Equivalent Population Densities & Water Design Factors 

To calculate the equivalent population and water design factors for this development MES used City of Barrie standard 
population densities as noted in the “Water Transmission & Distribution Policies Design Guidelines Dec 2017” and 
“Sanitary Sewage Collection System Policies and Design Guidelines Oct 2017”.  Table 1 summarizes the population 
densities and Table 2 summarizes the average daily demand and peaking factors used for this analysis. 

Table 1 – Equivalent Population Density 

Type of Development Population  
Single Family  3.13 ppu 
Townhouse 2.34 ppu 
Apartment 1.67 ppu 

Light Commercial 142 persons/ha 
Source: Sanitary Sewage Collection System Policies & Design Guidelines Oct 2017 

 

Table 2 - Water Design Factors 

Type of 
Development 

Average Daily Demand  
(L per capita) 

Minimum Hour 
Peaking Factor 

Maximum Daily 
Peaking Factor 

Peak Hour 
Peaking Factor 

Residential & ICI  225 0.5 2.0 3.0 
Source: Water Transmission & Distribution Policies & Design Guidelines Dec 2017, Sanitary Sewage Collection System 

Policies & Design Guidelines Oct 2017 and MECP 
 
Section 3 –FLOW DEMANDS 
 
Utilizing the equivalent population data from Table 1 and the corresponding Average Day and Maximum Day data from 
Table 2 the water demands for this development were calculated.   

3.1 Equivalent Population Flow Demands 

The calculated demands for the development are summarized in Table 3.  For additional details on the development 
water demands and assigned demand nodes used in the water model see Appendix A. 

Table 3 – Water Demand for Bradford Street Development  

 
 

Average Day 
Demand (L/S) 

Minimum Hour 
Demand (L/S) 

Maximum Day 
Demand (L/S) 

Peak Hour 
Demand (L/S) 

Bradford Street 
Development 

9.37 4.69 18.74 28.11 
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3.2 Fire Flow Demands 

The fire demands for this development are based on the City of Barrie Engineering Design Standards & Criteria, 
December 2017. The City’s ‘Preferred’ fire flows are shown in Table 4.  

Table 4 – City Criteria Fire Flow Requirements  

Type of Development Fire Flow (L/S) 
Single Family Homes 76 

Townhomes None 
Institutional/Convenience Commercial 114 

Industrial/ Commercial 152 
Downtown Commercial 189 

Source: City of Barrie Engineering Design Standards & Criteria, December 2017 

It should be noted that the site will comprise mainly of apartments and the City’s criteria does not have values for 
apartments.  The most recent City of Barrie “Water Storage and Distribution Master Plan Oct 2013” reviewed the City’s 
fire flows.  The report did breakdown the types of land use differently and increased the flows for ICI developments and 
included an apartment fire flow of 117 L/s.  However, based on the proximity of this development to the Downtown 
area, the Downtown Commercial flow (189 L/s) was assumed for this report for all buildings.  

3.3 External Demands 

The hydrant test results would have considered external demands.  
 
Section 4 – OTHER SYSTEM REQUIREMENTS 

4.1 System Pressure Requirements 

In addition to meeting the various flow requirements, the system must also satisfy minimum and maximum pressure 
requirements as outlined by the City of Barrie. The City’s pressure requirements are outlined in the Design Criteria and 
stipulate the following: 

1. The minimum system pressure shall not be less than 140 kPa (20 psi) at any point in the water system under 
fire flow conditions. 

2. The minimum pressure shall be 350 kPa (50 psi). 
3. The maximum pressure shall be 550 kPa (80 psi). Pressure reducing valves may need to be installed on 

individual services.  

4.2 Watermain Sizing 

The City of Barrie also stipulates that all watermains are adequately sized to maintain demand flows at the required 
pressures without causing excessive energy loss or result in water quality decay.  The watermain system must therefore 
be designed to accommodate the Maximum day plus fire demand. 

For distribution systems providing fire protection the minimum pipe size shall be 150 mm diameter in accordance with 
Ministry of the Environment Conservation and Parks (MECP) and NFPA requirements. 

To provide appropriate fire protection, reliable supply and pressures the water distribution system should be looped 
wherever possible to improve supply security and water quality and also have two connections to the existing system 
where possible.  
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4.3 Watermain C-Factor 

In designing and modeling of the pipes the Coefficient of Roughness (C-Factor) factors are not mentioned in the design 
criteria.  The C-Factor were based on those stated in the MECP criteria. The Coefficient of Roughness assigned to 
each pipe size in summarized in Table 5 below. 

Table 5 - Hazen-Williams Coefficient of Roughness (C-Factors) 

Size of Pipe (Diameter in mm) Coefficient of Roughness (C) 
150 mm 100 

200 mm to 250 mm 110 
Greater Than 300 mm 120 

Source: MECP 
 
Section 5 – ANALYSIS & MODELING RESULTS 
 
To conduct the hydraulic water analysis for the proposed development the water demands were estimated by MES using 
the design criteria previously discussed and incorporated the demands into an InfoWater model provided by the City. The 
following sections discusses the model setup and results. 

5.1 Model Setup 

The Bradford Street Development is located within the City of Barrie water system in the 1 Zone that has top water 
elevation of 281.2 m.  Elevations within the development range from 220 m to 2248 m and should be adequately 
serviced by this zone.  

The development was modeled under existing conditions to confirm that the development could be serviced from the 
existing watermains on Bradford Street and Lakeshore Drive. Three hydrant tests were performed on the surrounding 
streets. Boundary conditions were based on the hydrant test on Bradford Street north of Simcoe Street as it had the 
best results and hydrants located close to the watermain.  The hydrants for the other two tests have long hydrant leads 
reducing the accuracy of the watermain capabilities.  All three test results are included in Appendix B.  

Fire flows were based on the flow noted in Table 4.  Nodes were created to add the flow demands and service elevation 
information from the development to the Infowater hydraulic water model and the development analysis was carried 
out.  Friction factor for the pipes were assigned according to Table 5.  

5.2 Watermain Sizing and System Pressures 

The analysis was conducted under existing and future servicing conditions for Minimum Hour, Peak Hour, Maximum 
Day and Maximum day plus Fire demands to size the watermains and meet the pressure requirements. The pipe size 
and layout are shown in Appendix B. 

The Bradford Street Development is located between Bradford Street and Lakeshore Drive.  Three of the proposed 
apartment buildings, fronting on Bradford Street will be supplied from the existing Bradford Street 300 mm watermain 
via two connections to each building (building code requirement for high rises exceeding 84 m in height) – one fire only 
connection and one combined fire and domestic supply.  The residential/hotel building will be supplied from a single 
combined fire and domestic supply from the existing 300 mm watermain on Lakeshore Drive. 

The pressures will be above the Ontario Building Code (OBC) pressure of 80 psi (550 kPa) in all demand scenarios.  
Pressure reduction will be necessary to maintain pressures below this limit.  

Modeled service pressures are summarized in Table 6. Fire flow demand can be met under maximum day conditions 
under existing conditions based on the assumptions outlined in this report. Detailed pipe and node tables for the various 
scenarios modelled are attached to this report in Appendix B.   
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Table 6- Modeled Service Pressures 

Scenario Minimum Hour Maximum Day Peak Hour Max. Day + Fire 

Existing 
Conditions 

85.2 to 90.9 psi 
(587 to 627 kPa) 

84.8 to 90.4 psi 
(585 to 624 kPa) 

84.3 to 89.8 psi 
(581 to 619 kPa) 

194 to 241 L/s  @ 20 psi (140 kPa) 

Section 6 – CONCLUSIONS/RECOMMENDATIONS 

The proposed supply watermains for the Bradford Street Development can achieve hydraulic requirements as 
prescribed by the City of Barrie watermain design criteria as summarized below. 

 The service pressures are expected to range from 84.3 to 90.9 psi (581 to 627 kPa) under existing conditions.
 Pressure reducing valves will be required to meet the OBC requirements. Pressures are above 550 kPa (80 psi) 

in all demand scenarios modeled.
 The available fire flow within the site meets or exceeds the fire flow demands as noted in Table 4 at the minimum 

pressure of 20 psi (140 kPa) based on the proposed watermain configuration.
 It should be noted that the theoretical available fire flow to this site, based on the modeling and assumptions 

in this report, are only slightly greater than the fire flow required (i.e. 189L/s required vs. 194 L/s available).  
As such, it is possible that the actual available fire flow for this development, at the time of construction, may 
be lower than indicated within this report and that the final building design will need to be designed to suit 
the available flow and pressure at the time of construction.

 Should it be determined, based on the final site, building design and discussions with the City, that greater fire 
flows than those noted in Table 4 are required or fire flows must be calculated using the Fire Underwriters survey 
formula, the fire flows must be reviewed and updated where necessary.

 Once the building designs have been completed all fire flow requirements, including all theoretical modeled fire 
flows and pressures noted within this report, must be confirmed prior to construction.

 Required fire flows for all proposed buildings must be confirmed with the appropriate designer (architect or 
mechanical designer) as well as the City to determine the appropriate level of fire protection required.

 The hydrant test used for the boundary conditions provides a snapshot of the system performance and does not 
capture the system variations as accurately as boundary information from a calibrated model or system 
monitoring. The City of Barrie must confirm that the results presented in this report are in keeping with the 
pressures and flows currently measured in this area.

 Confirmation and/or changes to the criteria should also be provided to and reviewed with MES prior to the 
construction of the watermain system. Final design parameters are to be provided to MES prior to construction 
for further review to confirm that the actual (final) site conditions and building design(s) reflect those modeled by 
MES within this report.

 This report, including all modeling assumptions used, is to be submitted to and reviewed by the water operating 
authority (municipality) to confirm that the modeling parameters used are acceptable to the operating authority 
and/or confirm if modified domestic or fire flow requirements are required or should be implemented for this 
particular development. 
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Equivalent Population by Unit

Equivalent Population Density
(Person/Unit)

Single Family or Semi-Detached 3.13
Townhouse 2.34
Apartment 1.67

Equivalent Population by Area
Equivalent Population Density Average Day Demands

(Person/Hectare) (m3/ha/day)
Single Family, Duplex, Semis 78.25
Triplex and 4-plex 81.9
Townhouse 110
Apartments (>6 stories) 500
Light Commercial Areas 124 28.00
Community Services 124 28.00
Light Industrial Areas 155 35.00
Hospitals (persons/bed)

Water Design Factors
Average Daily Demand (m3/capita) 0.225
Minimum Hourly Demand P.F. 0.5 MECP (3001-10000 Persons)
Maximum Daily Demand P.F. 2 MECP
Maximum Hourly Demand P.F.

Residential 3 MECP
I/C/I 3 MECP

Cofficient of Roughness
Size of Pipe (mm Dia.) Coefficient of Roughness (C)
150 130
200-250 130
300-600 130
Over 600 130

Minimum Pipe Size
Type of Development Size of Pipe (mm Dia.)
Designed for Fire Protection 150
Domestic supply only 75

Working Pressures
Parameter Pressure

Minimum Pressure 345kPa (50 psi)
Maximum (Building Code) 550 kPa (80 psi)
Maximum 620 kPa (90 psi)

Minimum Pressure 140 kPa (20 psi)
Fire Flow Conditions

Barrie Design Criteria
Water Transmission & Distribution Policies Design Guidelines Dec 2017 (unless otherwise stated)

Type of Development

Type of Development

Normal Condition

(Sanitary Sewage Collection System Policies and Design Guidelines Oct 
2017 for population and Average Day Demand)



Apartments Commercial Total Population Total Population ADD MHD MDD PHD
(m) (units) (ha) (Residential) (ICI) (L/s) (L/s) (L/s) (L/s) (L/s)

J-100 221.19 0 0 0.00 0.00 0.00 0.00
J-101 221.63 0 0 0.00 0.00 0.00 0.00
J-102 221.85 0 0 0.00 0.00 0.00 0.00
J-103 224.00 0 0 0.00 0.00 0.00 0.00
J-104 224.10 0 0 0.00 0.00 0.00 0.00
J-105 221.50 0 0 0.00 0.00 0.00 0.00
J-106 220.67 0 0 0.00 0.00 0.00 0.00
J-109 222.00 0 0 0.00 0.00 0.00 0.00
J-110 T4 Fire 222.00 0 0 0.00 0.00 0.00 0.00 189
J-111 T4 Dom 222.00 464 0.1 775 12 2.05 1.03 4.10 6.15
J-112 222.00 0 0 0.00 0.00 0.00 0.00
J-113 T2 Fire 222.00 0 0 0.00 0.00 0.00 0.00 189
J-114 T2 Dom 222.00 569 0.12 950 15 2.51 1.26 5.03 7.54
J-115 222.00 0 0 0.00 0.00 0.00 0.00
J-116 T3 Fire 222.00 0 0 0.00 0.00 0.00 0.00 189
J-117 T3 Dom 222.00 535 0.12 893 15 2.37 1.18 4.73 7.10
J-118 220.00 0 0 0.00 0.00 0.00 0.00
J-119 T1 Fire 220.00 0 0 0.00 0.00 0.00 0.00 189
J-120 T1 Dom 220.00 484 1.05 808 130 2.44 1.22 4.89 7.33
J-121 221.19 0 0 0.00 0.00 0.00 0.00
J-122 T4 Fire 222.00 0 0 0.00 0.00 0.00 0.00 189
J-123 221.65 0 0 0.00 0.00 0.00 0.00
J-124 T2 Fire 222.00 0 0 0.00 0.00 0.00 0.00 189
J-125 221.82 0 0 0.00 0.00 0.00 0.00
J-126 T3 Fire 222.00 0 0 0.00 0.00 0.00 0.00 189
J-127 221.69 0 0 0.00 0.00 0.00 0.00
J-128 221.35 0 0 0.00 0.00 0.00 0.00
J-129 222.12 0 0 0.00 0.00 0.00 0.00
J-130 221.13 0 0 0.00 0.00 0.00 0.00
J-132 222.55 0 0 0.00 0.00 0.00 0.00
J-133 221.36 0 0 0.00 0.00 0.00 0.00
J-134 222.49 0 0 0.00 0.00 0.00 0.00

 Total 2052 1.39 3427 172 9.37 4.69 18.74 28.11

Fire Flow Demands

Water Demand
Bradford Street, Innisfil, ON
December 17, 2019

Node Note
Elevation Type of Development Equivalent Population Demands
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Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity
(L/s) (m) (m) (psi)  (m) (mm) (C) (L/s) (m/s)

J-100 0.00 221.19 284.00 89.29 P-100 J-100 J-128 32.73 300 120 -1.10 0.02
J-101 0.00 221.63 284.00 88.66 P-101 J-101 J-123 4.52 300 120 -2.36 0.03
J-102 0.00 221.85 284.00 88.35 P-102 J-102 J-134 59.86 300 120 -3.54 0.05
J-103 0.00 224.00 284.00 85.30 P-103 J-104 J-103 16.06 200 110 3.54 0.11
J-104 0.00 224.10 284.00 85.16 P-104 J-104 J-132 143.12 200 110 1.19 0.04
J-105 0.00 221.50 284.00 88.85 P-105 J-105 J-133 27.30 200 110 1.19 0.04
J-106 0.00 220.67 284.00 90.02 P-109 J-100 V8026 4.90 200 110 1.03 0.03
J-109 0.00 222.00 283.74 87.78 P-110 J-109 J-110 9.91 200 110 0.00 0.00
J-110 0.00 222.00 283.74 87.78 P-111 J-109 J-111 14.47 150 100 1.03 0.06
J-111 1.03 222.00 283.74 87.77 P-112 J-101 V8024 4.90 200 110 1.26 0.04
J-112 0.00 222.00 283.68 87.68 P-113 J-112 J-113 9.72 200 110 0.00 0.00
J-113 0.00 222.00 283.68 87.68 P-114 J-112 J-114 13.20 150 100 1.26 0.07
J-114 1.26 222.00 283.68 87.68 P-115 J-102 V8018 5.38 200 110 1.18 0.04
J-115 0.00 222.00 283.70 87.72 P-116 J-115 J-116 10.35 200 110 0.00 0.00
J-116 0.00 222.00 283.70 87.72 P-117 J-115 J-117 13.40 150 100 1.18 0.07
J-117 1.18 222.00 283.70 87.72 P-118 J-106 V8030 3.96 300 120 1.22 0.02
J-118 0.00 220.00 283.94 90.90 P-119 J-118 J-119 10.60 300 120 0.00 0.00
J-119 0.00 220.00 283.94 90.90 P-120 J-118 J-120 15.53 150 100 1.22 0.07
J-120 1.22 220.00 283.94 90.90 P-121 J-121 J-100 3.60 300 120 -0.07 0.00
J-121 0.00 221.19 284.00 89.29 P-122 J-121 V8028 4.68 200 110 0.00 0.00
J-122 0.00 222.00 284.00 88.13 P-123 J-123 J-127 15.88 300 120 -2.36 0.03
J-123 0.00 221.65 284.00 88.63 P-124 J-123 V8022 5.53 200 110 0.00 0.00
J-124 0.00 222.00 284.00 88.13 P-125 J-125 J-102 5.31 300 120 -2.36 0.03
J-125 0.00 221.82 284.00 88.39 P-126 J-125 V8020 5.59 200 110 0.00 0.00
J-126 0.00 222.00 284.00 88.13 P-127 J-127 J-125 14.21 300 120 -2.36 0.03
J-127 0.00 221.69 284.00 88.58 P-128 J-128 J-101 60.07 300 120 -1.10 0.02
J-128 0.00 221.35 284.00 89.07 P-130 J-130 J-106 93.70 300 120 1.19 0.02
J-129 0.00 222.12 284.00 87.96 P-132 J-132 J-105 96.22 200 110 1.19 0.04
J-130 0.00 221.13 284.00 89.37 P-133 J-133 J-130 46.58 200 110 1.19 0.04
J-132 0.00 222.55 284.00 87.36 P-134 J-134 J-103 140.22 300 120 -3.54 0.05
J-133 0.00 221.36 284.00 89.04 P-135 V8018 J-115 7.78 200 110 1.18 0.04
J-134 0.00 222.49 284.00 87.44 P-136 V8020 J-126 17.87 200 110 0.00 0.00

P-137 V8022 J-124 17.43 200 110 0.00 0.00
MIN 220.00 85.16 P-138 V8024 J-112 7.64 200 110 1.26 0.04
MAX 224.10 90.90 P-139 V8026 J-109 9.23 200 110 1.03 0.03

P-140 V8028 J-122 19.30 200 110 0.00 0.00
P-141 V8030 J-118 3.28 300 120 1.22 0.02

ID
Diameter 
(mm) Elevation (m)

Upstream 
Pressure (psi)

Downstream 
Pressure (psi) Flow (L/s)

Velocity 
(m/s)

Headloss 
(m)

V8018 200 222.00 88.13 87.72 1.18 0.04 0.29
V8020 200 222.00 88.13 88.13 0.00 0.00 0.00
V8022 200 222.00 88.13 88.13 0.00 0.00 0.00
V8024 200 222.00 88.13 87.69 1.26 0.04 0.32
V8026 200 222.00 88.13 87.78 1.03 0.03 0.25
V8028 200 222.00 88.13 88.13 0.00 0.00 0.00
V8030 300 220.00 90.98 90.90 1.22 0.02 0.06

Valve Table

Bradford St, Barrie ON
December 17, 2019

ID ID From Node To Node

Node Table Pipe Table

Minimum Hour

Existing Conditions
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Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity
(L/s) (m) (m) (psi)  (m) (mm) (C) (L/s) (m/s)

J-100 0.00 221.19 283.65 88.80 P-100 J-100 J-128 32.73 300 120 -4.27 0.06
J-101 0.00 221.63 283.65 88.17 P-101 J-101 J-123 4.52 300 120 -9.30 0.13
J-102 0.00 221.85 283.66 87.87 P-102 J-102 J-134 59.86 300 120 -14.03 0.20
J-103 0.00 224.00 283.70 84.87 P-103 J-104 J-103 16.06 200 110 14.03 0.45
J-104 0.00 224.10 283.72 84.76 P-104 J-104 J-132 143.12 200 110 4.72 0.15
J-105 0.00 221.50 283.67 88.38 P-105 J-105 J-133 27.30 200 110 4.72 0.15
J-106 0.00 220.67 283.65 89.53 P-109 J-100 V8026 4.90 200 110 4.10 0.13
J-109 0.00 222.00 282.24 85.64 P-110 J-109 J-110 9.91 200 110 0.00 0.00
J-110 0.00 222.00 282.24 85.64 P-111 J-109 J-111 14.47 150 100 4.10 0.23
J-111 4.10 222.00 282.23 85.63 P-112 J-101 V8024 4.90 200 110 5.03 0.16
J-112 0.00 222.00 282.08 85.41 P-113 J-112 J-113 9.72 200 110 0.00 0.00
J-113 0.00 222.00 282.08 85.41 P-114 J-112 J-114 13.20 150 100 5.03 0.28
J-114 5.03 222.00 282.07 85.39 P-115 J-102 V8018 5.38 200 110 4.73 0.15
J-115 0.00 222.00 282.10 85.43 P-116 J-115 J-116 10.35 200 110 0.00 0.00
J-116 0.00 222.00 282.10 85.43 P-117 J-115 J-117 13.40 150 100 4.73 0.27
J-117 4.73 222.00 282.08 85.41 P-118 J-106 V8030 3.96 300 120 4.89 0.07
J-118 0.00 220.00 283.59 90.40 P-119 J-118 J-119 10.60 300 120 0.00 0.00
J-119 0.00 220.00 283.59 90.40 P-120 J-118 J-120 15.53 150 100 4.89 0.28
J-120 4.89 220.00 283.57 90.38 P-121 J-121 J-100 3.60 300 120 -0.17 0.00
J-121 0.00 221.19 283.65 88.80 P-122 J-121 V8028 4.68 200 110 0.00 0.00
J-122 0.00 222.00 283.65 87.64 P-123 J-123 J-127 15.88 300 120 -9.30 0.13
J-123 0.00 221.65 283.65 88.14 P-124 J-123 V8022 5.53 200 110 0.00 0.00
J-124 0.00 222.00 283.65 87.65 P-125 J-125 J-102 5.31 300 120 -9.30 0.13
J-125 0.00 221.82 283.66 87.90 P-126 J-125 V8020 5.59 200 110 0.00 0.00
J-126 0.00 222.00 283.66 87.65 P-127 J-127 J-125 14.21 300 120 -9.30 0.13
J-127 0.00 221.69 283.66 88.10 P-128 J-128 J-101 60.07 300 120 -4.27 0.06
J-128 0.00 221.35 283.65 88.58 P-130 J-130 J-106 93.70 300 120 4.72 0.07
J-129 0.00 222.12 283.65 87.47 P-132 J-132 J-105 96.22 200 110 4.72 0.15
J-130 0.00 221.13 283.65 88.88 P-133 J-133 J-130 46.58 200 110 4.72 0.15
J-132 0.00 222.55 283.69 86.93 P-134 J-134 J-103 140.22 300 120 -14.03 0.20
J-133 0.00 221.36 283.67 88.57 P-135 V8018 J-115 7.78 200 110 4.73 0.15
J-134 0.00 222.49 283.67 86.97 P-136 V8020 J-126 17.87 200 110 0.00 0.00

P-137 V8022 J-124 17.43 200 110 0.00 0.00
MIN 220.00 84.76 P-138 V8024 J-112 7.64 200 110 5.03 0.16
MAX 224.10 90.40 P-139 V8026 J-109 9.23 200 110 4.10 0.13

P-140 V8028 J-122 19.30 200 110 0.00 0.00
P-141 V8030 J-118 3.28 300 120 4.89 0.07

ID
Diameter 
(mm) Elevation (m)

Upstream 
Pressure (psi)

Downstream 
Pressure (psi) Flow (L/s)

Velocity 
(m/s)

Headloss 
(m)

V8018 200 222.00 87.65 85.43 4.73 0.15 1.56
V8020 200 222.00 87.65 87.65 0.00 0.00 0.00
V8022 200 222.00 87.65 87.65 0.00 0.00 0.00
V8024 200 222.00 87.65 85.41 5.03 0.16 1.57
V8026 200 222.00 87.64 85.64 4.10 0.13 1.41
V8028 200 222.00 87.64 87.64 0.00 0.00 0.00
V8030 300 220.00 90.49 90.40 4.89 0.07 0.06

Valve Table

From Node To NodeID

Node Table Pipe Table

December 17, 2019

Maximum Day

ID

Existing Conditions
Bradford St, Barrie ON
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Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity
(L/s) (m) (m) (psi)  (m) (mm) (C) (L/s) (m/s)

J-100 0.00 221.19 283.22 88.18 P-100 J-100 J-128 32.73 300 120 -6.62 0.09
J-101 0.00 221.63 283.22 87.56 P-101 J-101 J-123 4.52 300 120 -14.16 0.20
J-102 0.00 221.85 283.23 87.26 P-102 J-102 J-134 59.86 300 120 -21.26 0.30
J-103 0.00 224.00 283.32 84.32 P-103 J-104 J-103 16.06 200 110 21.26 0.68
J-104 0.00 224.10 283.37 84.26 P-104 J-104 J-132 143.12 200 110 7.16 0.23
J-105 0.00 221.50 283.26 87.80 P-105 J-105 J-133 27.30 200 110 7.16 0.23
J-106 0.00 220.67 283.22 88.92 P-109 J-100 V8026 4.90 200 110 6.15 0.20
J-109 0.00 222.00 281.60 84.73 P-110 J-109 J-110 9.91 200 110 0.00 0.00
J-110 0.00 222.00 281.60 84.73 P-111 J-109 J-111 14.47 150 100 6.15 0.35
J-111 6.15 222.00 281.58 84.69 P-112 J-101 V8024 4.90 200 110 7.54 0.24
J-112 0.00 222.00 281.54 84.65 P-113 J-112 J-113 9.72 200 110 0.00 0.00
J-113 0.00 222.00 281.54 84.65 P-114 J-112 J-114 13.20 150 100 7.54 0.43
J-114 7.54 222.00 281.51 84.60 P-115 J-102 V8018 5.38 200 110 7.10 0.23
J-115 0.00 222.00 281.57 84.69 P-116 J-115 J-116 10.35 200 110 0.00 0.00
J-116 0.00 222.00 281.57 84.69 P-117 J-115 J-117 13.40 150 100 7.10 0.40
J-117 7.10 222.00 281.54 84.64 P-118 J-106 V8030 3.96 300 120 7.33 0.10
J-118 0.00 220.00 283.15 89.78 P-119 J-118 J-119 10.60 300 120 0.00 0.00
J-119 0.00 220.00 283.15 89.78 P-120 J-118 J-120 15.53 150 100 7.33 0.41
J-120 7.33 220.00 283.12 89.73 P-121 J-121 J-100 3.60 300 120 -0.47 0.01
J-121 0.00 221.19 283.22 88.18 P-122 J-121 V8028 4.68 200 110 0.00 0.00
J-122 0.00 222.00 283.22 87.03 P-123 J-123 J-127 15.88 300 120 -14.16 0.20
J-123 0.00 221.65 283.22 87.53 P-124 J-123 V8022 5.53 200 110 0.00 0.00
J-124 0.00 222.00 283.22 87.04 P-125 J-125 J-102 5.31 300 120 -14.16 0.20
J-125 0.00 221.82 283.23 87.30 P-126 J-125 V8020 5.59 200 110 0.00 0.00
J-126 0.00 222.00 283.23 87.04 P-127 J-127 J-125 14.21 300 120 -14.16 0.20
J-127 0.00 221.69 283.23 87.49 P-128 J-128 J-101 60.07 300 120 -6.62 0.09
J-128 0.00 221.35 283.22 87.96 P-130 J-130 J-106 93.70 300 120 7.16 0.10
J-129 0.00 222.12 283.22 86.85 P-132 J-132 J-105 96.22 200 110 7.16 0.23
J-130 0.00 221.13 283.22 88.27 P-133 J-133 J-130 46.58 200 110 7.16 0.23
J-132 0.00 222.55 283.31 86.38 P-134 J-134 J-103 140.22 300 120 -21.26 0.30
J-133 0.00 221.36 283.25 87.97 P-135 V8018 J-115 7.78 200 110 7.10 0.23
J-134 0.00 222.49 283.26 86.38 P-136 V8020 J-126 17.87 200 110 0.00 0.00

P-137 V8022 J-124 17.43 200 110 0.00 0.00
MIN 220.00 84.26 P-138 V8024 J-112 7.64 200 110 7.54 0.24
MAX 224.10 89.78 P-139 V8026 J-109 9.23 200 110 6.15 0.20

P-140 V8028 J-122 19.30 200 110 0.00 0.00
P-141 V8030 J-118 3.28 300 120 7.33 0.10

ID
Diameter 
(mm) Elevation (m)

Upstream 
Pressure (psi)

Downstream 
Pressure (psi) Flow (L/s)

Velocity 
(m/s)

Headloss 
(m)

V8018 200 222.00 87.04 84.69 7.10 0.23 1.65
V8020 200 222.00 87.04 87.04 0.00 0.00 0.00
V8022 200 222.00 87.04 87.04 0.00 0.00 0.00
V8024 200 222.00 87.03 84.65 7.54 0.24 1.67
V8026 200 222.00 87.03 84.73 6.15 0.20 1.61
V8028 200 222.00 87.03 87.03 0.00 0.00 0.00
V8030 300 220.00 89.87 89.78 7.33 0.10 0.06

Valve Table

ID ID From Node To Node

Node Table Pipe Table

December 17, 2019

Peak Hour

Existing Conditions
Bradford St, Barrie ON
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Existing Conditions
Bradford St, Barrie ON

Total Demand Available Flow

(L/s) (L/s)
J-110 189.00 193.24 TRUE
J-113 189.00 197.17 TRUE
J-116 189.00 198.09 TRUE
J-119 189.00 195.17 TRUE
J-122 189.00 193.98 TRUE
J-124 189.00 197.93 TRUE
J-126 189.00 198.84 TRUE
J-127 189.00 236.79 TRUE
J-128 189.00 233.19 TRUE
J-134 189.00 239.90 TRUE

MIN 193.24
MAX 239.90

ID

December 17, 2019

Fire Flow Table 

Fire Flow Met?
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