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1.0 INTRODUCTION 

The purpose of this report is to provide site servicing and stormwater management (SWM) design 

information in support of the Site Plan Approval application for the proposed development at 272 Innisfil 

Street in the City of Barrie. 

Specifically, this report will demonstrate the SWM measures that will be undertaken to deal with the quantity, 

quality and water balance requirements for the site.  As well, the proposed servicing for the site will be 

reviewed to confirm the impact on the existing municipal drainage systems. 

1.1 Site Description 

The site is bordered by detached residential development to the south and commercial on the north, east 

and west sides.  The site is located at the southwest corner at the intersection of Innisfil Street and Jacobs 

Terrace.  There is an existing two storey commercial building on the existing site that will be demolished as 

part of the development.  The existing site area is 7,027m2.  

It is proposed to construct a 17 storey residential building consisting of 333 units.  The total site area will be 

reduced to 6,845m2 after a portion of the site is conveyed to the City for road widening.  The site location is 

shown on Figure 1. 

1.2 Background 

The servicing and stormwater management design for the site has been prepared to meet the requirements 

of the City of Barrie and Lake Simcoe Region Conservation Authority (LSRCA).  The following materials 

were referenced in the preparation of this report: 

 City of Barrie, Development Manual, dated October 27, 2017. 

 City of Barrie, Storm Drainage and Stormwater Management Policies and Design 

Guidelines (SWM Guidelines), dated February 2022. 

 City of Barrie, Low Impact Development, Interim Guidance (LID Guidelines), 2019. 

 City of Barrie, Sanitary Sewage Collection System Policies and Design Guideline (Sanitary 

Guideline), dated October 2017. 

 City of Barrie, Water Transmission and Distribution Design Standard (Water Standards), 

dated February 2022. 

 City of Barrie, Lot Grading and Drainage Standards and Design Manual (Lot Grading 

Standards), dated June 2016. 

 The LSRCA Technical Guidelines for Stormwater Management Submissions, dated June 

24, 2016. 

 The LSRCA Phosphorus Offsetting Policy, dated July 2021. 

 The Updated Hydrogeological Assessment Report 272 Innisfil Street, Barrie, Ontario, 

dated March 15, 2022, prepared by Cambium Inc. 



SITE LOCATION

FIGURE 1
272 INNISFIL STREET
SITE LOCATION PLAN

DATE: APRIL 2022    SCALE: NTS     PROJECT: 221278

N



 

 PROJECT NUMBER: 221278 | 272 INNISFIL STREET  2

 The Updated Geotechnical Investigation Report 272 Innisfil Street, Barrie, Ontario, dated 

March 7, 2022, prepared by Cambium Inc. 

 The Stormwater Management Planning and Design Manual (MECP Guidelines), prepared 

by the Ministry of the Environment, Conservation and Parks, March 2003, were referenced 

in the preparation of the stormwater management plan. 

 As-constructed plan and profile drawings for Innisfil Street and Jacobs Terrace, as 

provided by the City of Barrie. 

2.0 STORMWATER MANAGEMENT CRITERIA 

As outlined in the LSRCA Guidelines, a treatment train approach is required to meet the multiple SWM 

objectives of water quality, water balance, erosion and flood control.  Lot level and conveyance controls are 

best for achieving water balance objectives.   

The requirements are as follows: 

Water Balance – the LSRCA Watershed Development Policies state that a SWM plan must make every 

feasible effort to maintain the pre-development infiltration and evapotranspiration rates and temperatures to 

the receiving watershed.  A water balance assessment may be required as per the MECP Guidelines. 

Water Quality – the LSRCA Guidelines state that 80% of total suspended solids should be removed in the 

post development scenario, and that phosphorus loading should be reduced as much as feasible and not 

exceed predevelopment levels.  The proposed landscaping and infiltration measures, along with the roof 

area, result in water quality requirements generally being addressed through the design. 

Water Quantity – The flood flow requirement is to control the 2 through 100-year post development flows to 

the pre-development levels.  For discharge to municipal infrastructure all flows up to the 100-year event are 

required to be controlled to the 5-year pre-development target. 

3.0 STORM DRAINAGE 

3.1 Existing Drainage 

There is an existing 1050mm diameter storm sewer flowing north on Innisfil Street across the frontage of the 

site.  The existing site is primarily pavement and rooftop area.  Drainage from the south parking area is 

directed to a catchbasin, with overland flow directed to Innisfil Street.  The north parking area sheet drains 

north toward Jacob’s Terrace.  All drainage is generally directed toward the intersection of Innisfil Street and 

Jacob’s Terrace.  Refer to Figure 1 for the exciting drainage plan. 

The proposed drainage plan should be designed to follow the existing drainage patterns to the extent 

feasible. 

3.2 Site Grading 

All grading will be completed in a manner to satisfy the following goals: 
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 Enable gravity servicing connections (as required) to the existing sewers on Innisfil Street. 

 Provide minimal impact to abutting properties, as feasible. 

 Achieve stormwater management and environmental objectives required for the site 

The site will be graded to suit the City’s design criteria and accommodate any constraints that may be 

imposed by the storm drainage and servicing objectives.  Details can be referenced on Drawing SW1. 

3.3 Minor System Drainage 

The majority of the site will be rooftop area serviced by rooftop drains which will be routed to the storm 

sewer system located in the south parking lot area.  The north and east perimeter of the site will be sloped 

towards the respective right-of-ways and drain overland uncontrolled.  The remainder of the site grading in 

the south driveway area will be directed to catchbasins.  Drainage from the south driveway will be captured 

in catchbasins and directed to a storage/infiltration facility. 

The minor system has been sized to convey the 5-year storm event and connects to the Innisfil Street storm 

sewer system.  The proposed storm servicing is shown on Drawing SW2. 

3.4 Major System Drainage 

In the event of blockage or a storm event exceeding the 100-year intensity, a major overland flow route has 

been designed to safely convey the flows towards the Innisfil Street and Jacobs Terrace right-of-ways.  In 

the 100-year event, drainage in the south parking area will be directed overland with a maximum ponding 

depth of 0.24m.  Upon reaching the southeast corner of the site, it will overtop the driveway at the property 

line and flow north along Innisfil Street.  The landscape strip along the north side of the site will sheet drain 

toward Jacbob’s Terrace.   

Existing drainage patterns are maintained and peak flows are reduced compared to the existing conditions 

as discussed below in Section 4.0. 

4.0 STORMWATER MANAGEMENT PLAN 

The proposed stormwater management plan for the site is based on meeting the requirements of the LSRCA 

and the City. 

The proposed stormwater management design for the site is shown on Figure 3.  It comprises of the 

following: 

 An orifice control at the site outlet, to control peak flows to the allowable rate. 

 An infiltration/storage chamber system to meet peak flow and retention requirements. 

 Pre-treatment measures on catchbasins to reduce sediment loading in the infiltration 

chambers. 

 Increased landscaping in the uncontrolled areas around the perimeter of the site. 

The above measures and how they are used to meet the SWM criteria, are described in the following 

sections. 
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The existing site catchment parameters are outlined in Table 1 below. 

 

Table 1. Site Imperviousness and Runoff Coefficient  

Surface Type Area 

 (m2) 

Imperviousness 

(%) 

Runoff Coefficient 

(RC) 

RC x A 

Pervious Area 0 0% 0.20 0.00 

Impervious Area 6,845 100% 0.95 6,503 

Total 6,845 100% 0.95 6,503 

 

Refer to Figure 2 for details of the existing site conditions. 

4.1 Water Balance 

The guidelines require retention of water on site, to the extent possible, to match pre-development runoff 

volumes.  A water balance assessment for the site was prepared as part of the Hydrogeological 

Assessment.  The water balance assessment was completed only taking into consideration the change in 

surfaces from the proposed development.    

The water balance assessment determined the following: 

 The increase in pervious area in the post development scenario will have a positive impact 

on groundwater infiltration and increase groundwater infiltration volume per annum by 

271m3. 

 The increase in pervious area will also reduce runoff volumes by 13 percent. 

Therefore, the proposed landscaping for the subject site is sufficient to satisfy water balance requirements.  

In addition to this, volume controls will be implemented to further reduce runoff volumes and increase 

groundwater infiltration, as discussed below in Section 4.2.2.  The proposed infiltration system will infiltrate 

approximately 70 percent of annual runoff from impervious surfaces routed towards it. 

4.2 Quantity Control 

4.2.1  Peak Flow Controls 

The guidelines require that the post development flows not exceed the predevelopment flows up to the 100-

year storm event.  Additionally, for discharge to municipal infrastructure the captured flow from the post 

development 100-year event must be controlled to the predevelopment 5-year target.  The existing 

catchment parameters and target flows are summarized below in Table 2. 

Table 2. Existing Site Parameters and Target Flows 

Site Area 5-Year Runoff 
Coefficient 

100-Year Runoff 
Coefficient 

5-Year Peak 
Flow* 

100-Year Peak 
Flow** 

6,845m2 0.95 1.00 197.1L/s 579.8L/s 

* - Target release rate for discharge to municipal infrastructure. 
** - Target release rate for the overall site (including overland flow) 
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As shown above, the target release rate to municipal infrastructure will be 197.1L/s for all storms up to the 

100-year storm event, and the target release rate for the overall site is 579.8L/s in the 100-year storm event.  

In the post development scenario, the north and east perimeter of the site will drain uncontrolled to the 

adjacent right-of-ways.  The uncontrolled flows are summarized below in Table 3. 

Table 3. Proposed Uncontrolled Flows 

Catchment 
Area 

5-Year Runoff 
Coefficient 

100-Year Runoff 
Coefficient1 

5-Year Peak 
Flow* 

100-Year Peak 
Flow** 

804.5m2 0.66 0.82 16.0L/s 55.9L/s 

1 – 100-year runoff coefficient as per the City of Barrie Storm Drainage and Stormwater Management Policies and Design 
Guidelines-February 2022 (the runoff coefficient for 100 years return period: C100=1.25*C5). When applying the runoff 
coefficient adjustment, the maximum c-value should not exceed 1.0 
 

The uncontrolled perimeter of the site will contribute a total of 16.0L/s and 55.9L/s to the sites total release 

rate in the 5 and 100-year storm events, respectively. 

The overall post development 5-year runoff coefficient for the controlled portion of the site is 0.89.  After the 

runoff coefficient adjustment is applied the 100-year runoff coefficient is 1.00.  The runoff coefficient 

calculations can be referenced in Appendix A.   

On-site quantity controls are required to limit the site release rates to meet the target flows. Three quantity 

control options were reviewed as follows: 

 Parking Lot Surface Storage – An orifice could be installed near the site outlet to limit 

flows.  Storage will be provided in depressions in the parking lot to attenuate the flow.  

 Underground Storage – 125.2m3 of storage will be provided in the detention portion of the 

underground storage chambers. 

 Rooftop Storage – Small Sump Accutrol Weir roof drains could be installed on the 

proposed rooftop and water could be stored on the rooftop to attenuate peak flows.  With 

the proposed roof design, the roof discharge could be limited to a maximum of approximately 

4L/s (or 42L/s/ha).  

Since limited surface area is available to provide storage surface storage, using the underground storage 

chambers in conjunction an orifice control is the preferred option.  Controlled flow roof drainage is not 

required to meet the target flows. 

The detention portion of the underground storage chambers will provide 125.2m3 of storage.  An additional 

75.6m3 of retention storage is provided below the outlet and is not considered for the purpose of quantity 

control calculations.  To be conservative storage provided in the pipes and structures was not taken into 

consideration.   

A 250mm diameter orifice pipe will be used to attenuate release rates.  At a maximum storage depth of 

0.51m, in the 100-year storm event, the controlled flow through the orifice is 124.8L/s. 
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Table 4 and 5 below summarizes the site release rates for the 5 and 100-year storm events.    

Table 4. 5-Year Post Development Release Rates 

Catchment 5 Year Target 
(L/s)  

5 Year Post 
Development 
Release Rate 

(L/s) 

Active 
Storage 

Required  

(m3) 

Active 
Storage 

Provided 
(m3) 

Controlled Site (200) + 

197.1 

91.2(Sewer) 54.8 125.2 

 Uncontrolled Site (201) 
16.0 (Overland) 

107.2 (Total) 
- - 

 

Table 5. 100-Year Post Development Release Rates 

Catchment 100 Year 
Target (L/s) 

(Surface 
Drainage) 

5 Year Target 
(L/s) 

(Connection 
to Sewer) 

100 Year Post 
Development 
Release Rate 

(L/s) 

Active 
Storage 

Required  

(m3) 

Active 
Storage 

Provided 
(m3) 

Controlled Site (200) + 

579.8 197.1 

124.8 (Sewer) 106.8 125.2 

 Uncontrolled Site (201) 
55.9 (Overland) 

180.7 (Total) 
- - 

 

As show above in Tables 4 and 5 all post development flows can be controlled to predevelopment levels.  

The 100-year flow from the site discharging via the site connection to the municipal storm sewer will be 

controlled to less than the 5-year pre-development flow, and the total flow directed towards the right-of-way 

in the 100-year storm will be 180.7L/s (124.8L/s via sewer connection + 55.9L/s via overland drainage), 

which is less than the predevelopment flow of 579.8L/s.  As storm events greater than the 5-year storm 

event are overcontrolled to meet the pre-development 5-year release rate, all post development flows will be 

reduced compared to the pre-development targets.  Existing drainage patterns have been maintained, and 

there will be no adverse impacts on neighboring properties.  Refer to Figure 3 for post development 

drainage conditions.     

Underground storage chamber specifications are included in Appendix B. 

4.2.2  Volume Control 

In addition to the peak flow controls proposed, additional runoff reduction measures are proposed to reduce 

the total runoff volume originating from the subject site.  The LSRCA requires that runoff from the total 

impervious area be captured and retained or treated on site from a 25mm rainfall event.  However, due to 

site restrictions, it will not be possible to satisfy the 25mm objective.  The MECP and OBC require that 

infiltration facilities be located a minimum of 5.0m from building foundations and that a minimum separation 

of 1.0m be provided between the bottom of the infiltration facility and the seasonally high groundwater table.  

As a result, the footprint and depth available for storage and infiltration is limited on this site.  Therefore, it is 

proposed to provide 12.5mm of storage for all impervious surfaces as per Alternative #1 listed in the LSCRA 

Guidelines Section 2.2.2.2 Flexible Treatment Alternative for Sites with Restrictions. 
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Infiltration facilities are proposed to be constructed in the southeast corner of the subject site and will accept 

drainage from the rooftop areas as well as the south parking lot.  The post development impervious area is 

5,650m2 with a runoff coefficient of 0.95.  To satisfy, Alternative #1 in the LSRCA Guidelines for volume 

control, a total of 67.1m3 (5,650m2 [Impervious Area] x 0.95 [Runoff Coefficient] x 12.5mm [Volume Control 

Requirement]) if retention volume is required.  The proposed system provides 75.6m3 of retention storage.  

Therefore, sufficient retention volume is provided.  

To satisfy the drawdown requirements the total retention volume is required to drawdown within 48 hours as 

per LSRCA Criteria.  The Geotechnical Investigation determined that the soils on site exhibited a hydraulic 

conductivity of 2.5 to 2.7 x 10-3 cm/s.  Based on Appendix C of the LID SWM Planning and Design Guide, 

this is equal to an infiltration rate of 60mm/hour.  In accordance the LID Guidelines, a factor of safety of 2.5 

was applied to the infiltration rate to calculate a design infiltration rate of 24mm/hour.  The total retention 

volume is proposed to be provided in the lower 0.61m of the chamber system.  Therefore, the total retention 

volume will drawdown in approximately 25 hours which satisfies the drawdown requirements. 

4.3 Quality Control 

4.3.1  TSS Removal 

Based on the LSRCA’s requirements, the water quality criteria for this site is 80 percent average annual TSS 

removal from runoff originating onsite.  The stormwater management design incorporates underground 

storage chambers providing sufficient retention volume to allow for quality requirements to be satisfied by 

infiltration.  Pretreatment will be provided by installing CB Shields on the outlet of each CB and CBMH.  

These devices are ETV tested and provide TSS removal as well as scour protection.   

The infiltration facility will be equipped with a sediment forebay to further remove TSS.  The sizing of the 

infiltration system was based on the MECP SWM Planning and Design Manual criteria.  The post 

development imperviousness for the total site is 94 percent, therefore a storage volume of 45m3/ha was 

used in accordance with Table 3.2 of the MECP SWM Planning and Design Manual.  Table 6 below 

summarizes the infiltration volume requirements for quality control. 

Table 6. MECP Infiltration Volume Requirements 

Site Area 

(Controlled) 

Site 
Imperviousness 

Storage Volume 
Requirement for 

80% TSS Removal* 

Infiltration 
Volume 

Required 

Infiltration 
Volume Provided 

0.62ha 94% 45m3/ha 27.9m3 75.6m3 

* - Storage volume requirement is taken from Table 3.2 in the MECP SWM Planning & Design Manual and 

corresponds to an overall site imperviousness of 94%. 

The drawdown time requirements, as per the MECP SWM Planning & Design Manual, section 3.3.2 Water 

Quality Sizing Criteria, are stated as a maximum of 24 hours.  As discussed above in Section 4.2.2 based 

on the Geotechnical Investigation a design infiltration rate of 24mm/hour was established.  The required 

volume of 27.9m3 represents a storage depth of approximately 0.23m.  Therefore, the quality volume will 

draw down in approximately 10 hours which satisfies all criteria. 

This will satisfy all MECP Sizing Criteria for infiltration SWMP types, and provides the site with 80% TSS 

removal. 



 

 PROJECT NUMBER: 221278 | 272 INNISFIL STREET  8

CB Shield details are included in Appendix C. 

The uncontrolled areas along the north and east sides of the site are primarily landscaped and walkway 

areas.  These surfaces are generally clean and do not require additional quality controls. 

4.3.2  Phosphorus Removal 

Based on the LSRCA’s requirements, the water quality criteria for this site is for post development 

phosphorus loading to be reduced to zero if feasible and to not exceed predevelopment loads.  The Low 

Impact Development Treatment Train Tool (LID TTT) was used to estimate the pre and post development 

phosphorus loads for the site.  The outgoing total phosphorus load from the existing site was estimated to be 

0.791kg per year.   

The proposed site consists of primarily rooftop area and will be treated by the Stormbrixx retention and 

detention system.  A StormBrixx Sediment Forebay will be provided with detention storage and is credited 

with 25 percent phosphorus as per LSRCA Criteria.  The retention portion of the chamber system was 

entered into the LID TTT model with zero percent phosphorus removal and reduces phosphorus loading by 

reducing runoff volumes.  The post development site generates a total annual phosphorus load of 0.611kg 

per year which is reduced to a total outgoing load of 0.048kg per year by the onsite treatment train.  

Therefore, the proposed treatment train will reduce phosphorus loading by 94 percent compared to the 

existing conditions. 

Refer to Appendix D for LID TTT outputs. 

4.4 Low Impact Development Measures 

4.4.1  Underground Storage Chambers 

Underground storage chambers are proposed to detain and retain water on site to provide sufficient volume 

to attenuate peak flows as well as satisfy water balance and quality control requirements.  The retention 

portion of the proposed chamber systems are part of a treatment train approach for water balance and 

quality control.  For quality control pretreatment, runoff will be treated by CB Shields installed in each 

catchbasin.  The CB Shield’s are ETV tested and provide TSS removal as well as scour protection.     

Downstream of the CBs and CBMHs equipped with CB Shields, the underground storage chambers are 

equipped with a sediment forebay to provide additional treatment.  These rows, which are lined and 

horizontally separated from adjacent chambers, will allow additional suspended solids to settle out and 

remain contained for removal when maintenance is performed.  After passing through the sediment 

forebays, retention storage is provided below the outlet where the water will infiltrate.  The retention volume 

has been sized to meet MECP requirements for quality control as well as water balance requirements. 

The maintenance requirements for the underground chamber system are listed below in Section 4.5.1.  

Therefore, low impact development features are proposed to address stormwater quality, quantity and water 

balance requirements in accordance with the City’s LID requirements.  
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4.5 Maintenance & Monitoring 

4.5.1  Underground Storage Chambers 

The chambers and catchbasins should be inspected every 6 months for the first two years and annually after 

that, once the sediment loading rate is determined.  The catchbasins and chambers should be cleaned out 

when any accumulation of sediment is noted during inspection.  Two inspection ports are located by the inlet 

and the outlet.  Chamber cleanout should be completed by use of jetting equipment and vacuuming.   

Extra care should be taken during the construction of the storm drainage system to prevent sediment from 

entering the storage chambers until the site has been stabilized.  The connection from the catchbasins to the 

chambers should be blocked during construction. 

5.0 EROSION AND SEDIMENT CONTROL 

Erosion and sediment control plans have been prepared to meet the requirements of the City and LSRCA.  

The erosion and sediment control measures have been designed to limit sediment and debris from leaving 

the site during construction and from entering the adjacent lands.  The following measures will be 

implemented: 

 A sediment control fence will be installed along the perimeter of the site where the grade will direct flows 

off-site.   

 Site access will be limited to one entrance.  A gravel access pad will be installed to remove mud from 

vehicles leaving the site. 

 Once the site has been stripped of topsoil and then pre-graded, the lot will generally be lower than the 

surrounding property.  This will limit runoff from entering neighbouring properties until the storm sewers 

are installed. 
 

Erosion measures will be in place prior to any grading on the site.  A program will be in place to monitor and 

maintain the erosion and sediment controls.  The sediment controls will be inspected by the Site Engineer 

and contractor every two weeks and after each significant rainfall event.   

Proper construction sequencing will also help with erosion and sediment control.  The following schedule is 

recommended: 

1. Install sediment control fence and gravel access road. 

2. Strip topsoil and export, as required.  

3. Remove existing services. 

4. Rough grade site to subgrade elevations. 

5. Install services and sediment control devices on catchbasins. 

6. Re-vegetate disturbed areas including lands left vacant for future development. 

 

The Erosion and Sediment Control Plan can be referenced on Drawing SW3.       
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6.0 WASTEWATER 

6.1 Receiving Systems 

The following is a summary of the sanitary sewers on the boundary roads around the site. 

 Jacob’s Terrace – 300mm diameter sanitary sewer flowing east toward Innisfil Street. 

 Innisfil Street – 300mm diameter sanitary sewer flowing north toward intersection of Innisfil 

Street and Tiffin Street. 

The site is proposed to provide service connection from Jacobs Terrace, and construct a new 250mm 

diameter sanitary service which connecting to the existing sanitary manhole and the 300mm diameter 

sanitary sewer located on Jacobs Terrace for the proposed development. 

The existing and proposed sanitary flows from the site are shown in Table 7. The City of Barrie Sanitary 

Sewage Collection System Policies and Design Guideline was used to calculate the contributing peak flow 

from the site to the existing sewer.  The Harmon equation was used to calculate the peaking factor for the 

apartment building. 

Table 7.         Sanitary Flow Comparison 

Land Use 
Equivalent 
Population1 

Peaking 
Factor2 

Equivalent 
Peak Flow 

(L/s)2 

Infiltration 
Flow 
(L/s)3 

Total 
(L/s) 

Pre-Development: 
 Commercial: 0.70ha 

 
- 1.0 0.22 0.07 0.29 

Post-Development: 
 Residential: 333 

apartment units 
 

556 3.95 5.72 0.07 5.79 

1 Equivalent population as per the latest City of Barrie Sanitary Sewage Collection System Policies and Design Guideline  

(1.67 persons/ unit – Apartment dwellings, Commercial: 28m3/day/ha (0.32L/s/ha)) 
2 Equivalent Flow as per the latest City of Barrie Sanitary Sewage Collection System Policies and Design Guideline 

(Average wastewater flow = 225 L/day/person) 
3 Infiltration flows are based off a site area of 0.70ha and a design flow rate of 0.10L/s/ha. 

 
For detailed site servicing information please refer to the Servicing Plan (Drawing SW2). 

6.2 Sanitary Sewer Downstream Capacity Analysis 

The sanitary sewer has been analyzed from the site outlet to the trunk sewer crossing Innisfil Street 

approximately 100m north of Tiffin Street, to confirm that it has capacity to accommodate the increased 

population.  A sanitary sewer design sheet has been prepared following City of Barrie Sanitary Sewage 

Collection System Policies and Design Guideline and the existing land uses for the properties draining to the 

system.  The design sheets showed that there is sufficient capacity in the downstream system.  The 

proposed development will contribute a 5.50L/s in sanitary flow, which results in the critical pipe flowing at 12 

percent full. 

 

Figure 4 shows the proposed drainage area plan for the external sanitary sewer. 



0.36ha
6 3.13

0.70ha
556 1.67

PROPOSED 333
UNITS RESIDENTIAL
DEVELOPMENT

LEGEND FIGURE 4
272 INNISFIL STREER

SANITARY DRAINAGE PLAN
DATE: APRIL 2022     SCALE: 1:2000    PROJECT: 221278

N

0.70ha
556 1.67
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The sanitary sewer design sheet is provided in Appendix E.  As shown in the design sheet, all of the 

existing sanitary sewers between the site and trunk main will have capacity for the additional flow.   

7.0 WATER DISTRIBUTION 

There is a 150mm diameter watermain on the north side of Jacobs Terrace and a 150mm diameter 

watermain on Innisfil Street across the frontages of the site.  There is a hydrant on the north west corner of 

the site on Jacobs Terrace and a hydrant on the west side of Innisfil Street on the east side of the site. 

It is proposed to service the site off of the 150mm diameter watermain on Jacobs Terrace with a new 

150mm diameter fire and 100mm diameter domestic water service and to remove/decommission the existing 

water service.  The watermain design will follow the City’s design criteria.   

Refer to Drawing SW2 for the proposed water design. 

7.1 Water Design Criteria 

Following the City’s design criteria, the watermains are to be designed to meet the greater of the maximum 

day demand plus fire flow or the peak hour demand. 

Criteria for Watermains: 

Persons per unit (ppu): High Density (apartment dwellings)  1.67 

Average water consumption rate:     225L/capita/day 

 

PEAKING FACTORS – peaking factors shall be based on MECP Design Guidelines for Drinking – Water 

Systems, 2008 (Table 3-1 and Table 3-3). 

Peaking Factor (pf): Peak Hour    4.13 

Maximum Day    2.75 

Minimum Pressure (under non-fire demand scenario)   275kPa 

Minimum Pressure (under max day + fire demand scenario)  140kPa 

Fire Flow: 

Minimum residential fire flow for apartment dwellings    200L/s 

7.2 Watermain Analysis 

Average Daily Demand: 

Apartment    = 333(units) x 1.67ppu x 225L/capita/day 

   =125,125L/day 

Peak Hour Demand: 

Apartment   = 125,125L/day x 4.13(pf) 

   = 359L/min (94.8gal/min) 
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Maximum Day Demand: 

Townhouses   = 125,125L/day x 2.75(pf) 

   = 239L/min (63.1gal/min) 

A hydrant flow test will need to be completed prior to the next submission to confirm that under peak hour 

and maximum day flow conditions the pressure in the watermain will meet the City’s minimum pressure of 

275kPa (40psi). 

Fire Demand: 

The minimum fire flow is 8,000L/min for a contiguous building according to the Fire Underwriters Study 

(FUS) and 200L/s (12,000L/min) for an apartment dwelling according to the City.  The more detailed fire 

formula on page 17 of the FUS was also used to calculate the minimum fire flow. For the 17-storey 

residential development, the building areas are based on the largest floor area (6th Floor – 2,478m2), plus 25 

percent of each of the two immediate adjoining floors (5th Floor – 2,415m2; 7th Floor – 2,360m2). The 

required fire flow for the residential tower is provided in Table 9 and calculations are provided in Appendix 

F.  

Table 9.  Minimum Required Fire Flows 

Building Area (m2) Occupancy 
Reduction 

Exposure 
Increase 

Sprinkler 
Reduction 

Fire Flow L/min 

Residential Tower 3,625 0% 55% 50% 8,000 

 

A hydrant flow test will need to be completed prior to the next submission to confirm that the theoretical fire 

flow at the minimum City’s pressure of 140kPA (20psi) is at least 17,000L/min. 
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8.0 CONCLUSIONS 

The proposed development meets the LSRCA and City of Barrie criteria as follows: 

 Underground storage chambers will provide retention storage to enable infiltration to 

satisfy all quality and water balance requirements. 

 Underground storage chambers, pipe storage, and structure storage will be used in 

conjunction with an orifice pipe to control up to the 100-year storm peak flow to 

predevelopment levels and the allowable flow to the storm sewer system. 

 The proposed stormwater management facilities will reduce phosphorous loading from the 

site by 94 percent. 

 A gravity sanitary sewer is proposed to the existing sanitary sewer on Jacob’s Terrace.  

The sewer will extend along the private road to service the proposed development. 

 A sanitary capacity analysis has been prepared to confirm that all of the existing sanitary 

sewers between the site and trunk main will have capacity for the additional flow. 

 A water service will be provided to the existing watermain on Jacob’s Terrace.  The 

watermain will extend internally to each unit. 

  A hydrant flow test will need to be completed prior to the next submission to confirm that 

the existing watermain has sufficient pressure to provide fire and domestic flows to the 

proposed development. 

With the proposed controls in place, the site design will meet the requirements of the LSRCA Guidelines and 

City Standards.   Therefore, based on the information provided herein, the Site Plan application is 

appropriate in respect of these matters.  
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APPENDIX A

STORMWATER MANAGEMENT
CALCULATIONS



Rational Method Calc.

Project: 272 Innisfil Street
Project No.: 221278
Municipality: City of Barrie
Catchment: Pre-Development

Catchment 100
5 Year 100 Year

Runoff Coefficient (C) = 0.95 1.00
Area (A) = 0.68 0.68

A: 843.02 1383.63
B: 4.58 4.91
C: 0.76 0.75

Tc: 10.00 10.00
Intensity (I) mm/hr = 109.1 304.9
Peak Flow (Q) L/s = 197.1 579.8

Composite RC (Catchment 100) - (5 Year)

Area (m2) C CxA

Landscape 0 0.2 0.0
Building 2878 0.95 2734.4
Impervious Area 3967 0.95 3768.4

6845 0.95 6502.8



Rational Method Calc.

Project: 272 Innisfil Street

Project No.: 221278

Municipality: City of Barrie

Catchment: Proposed Development

Uncontrolled Site to Innisfil Street and Jacob's Terrace - 201

5 Year 100 Year
Runoff Coefficient (C) = 0.66 0.82

Area (A) = 0.0804 0.0804

A: 843.02 1383.63
B: 4.58 4.91

C: 0.76 0.75

Tc: 10.000 10.000
Intensity (I) mm/hr = 109.1 304.9

Peak Flow (Q) L/s = 16.0 55.9

Uncontrolled Site (Catchment 201) - (5 Year)

Area (m2) C CxA

Landscape 315.2 0.20 63.0
Impervious Roof 0 0.95 0.0
Green Roof 0 0.50 0.0
Impervious Area 489.3 0.95 464.8

804.5 0.66 527.8

Controlled Site (Catchment 200) - (5 Year)

Area (m2) C CxA

Landscape 478.8 0.20 95.8
Impervious Roof 4649.6 0.95 4417.1
Green Roof 400.8 0.50 200.4
Impervious Area 511.3 0.95 485.7

6040.5 0.86 5199.0



Modified Rational Method - 5-Year Post Development Orifice Flow Calculation

Pipe Diameter 250 mm

Project: 272 Innisfil Street Area 0.049 m2

Project No.: 221278 Maximum WL 228.27 m
Municipality: City of Barrie Invert 227.87 m
Catchment: Controlled Area Head (h) 0.28 m

100-Year Co-efficient 0.80

Area: 0.6041 ha Flow (Q)Q=CA(2gh)0.5

Runoff Coefficient: 0.86 A: 976.90 0.0912 m3/s
B: 4.58

Target Flow: 0.0912 m3/s C: -0.76

Storage Required 54.8 m3

Storage Provided 125.2 m3

Initial Time 10 min Increment 5 min

Time (min)
Intensity 
(mm/hr)

Peak Flow 

(m3/s)

Runoff 

Volume (m3)

Discharge 

Volume (m3)

Storage 

Volume (m3)
10 126.4 0.183 109.55 54.73 54.8
15 101.0 0.146 131.23 82.10 49.1
20 84.9 0.123 147.10 109.46 37.6
25 73.7 0.106 159.65 136.83 22.8
30 65.4 0.094 170.06 164.19 5.9
35 59.0 0.085 178.98 191.56 -12.6

40 53.9 0.078 186.80 218.92 -32.1
45 49.7 0.072 193.78 246.29 -52.5
50 46.2 0.067 200.09 273.65 -73.6
55 43.2 0.062 205.86 301.02 -95.2
60 40.6 0.059 211.18 328.38 -117.2
65 38.4 0.055 216.13 355.75 -139.6
70 36.4 0.053 220.75 383.11 -162.4
75 34.6 0.050 225.09 410.48 -185.4
80 33.1 0.048 229.19 437.84 -208.7
85 31.6 0.046 233.07 465.21 -232.1
90 30.4 0.044 236.77 492.57 -255.8
95 29.2 0.042 240.29 519.94 -279.6

100 28.1 0.041 243.65 547.30 -303.6
105 27.1 0.039 246.88 574.67 -327.8
110 26.2 0.038 249.98 602.03 -352.1
115 25.4 0.037 252.96 629.40 -376.4
120 24.6 0.036 255.84 656.76 -400.9
125 23.9 0.034 258.62 684.13 -425.5

Rainfall I=A*(T+B)C



Modified Rational Method - 100-Year Post Development Orifice Flow Calculation

Pipe Diameter 250 mm

Project: 272 Innisfil Street Area 0.049 m2

Project No.: 221278 Maximum WL 228.51 m
Municipality: City of Barrie Invert 227.87 m
Catchment: Controlled Area Head (h) 0.51 m

100-Year Co-efficient 0.80

Area: 0.6041 ha Flow (Q)Q=CA(2gh)0.5

Runoff Coefficient: 1.00 A: 1383.63 0.1248 m3/s
B: 4.91

Target Flow: 0.1248 m3/s C: -0.75

Storage Required 106.8 m3

Storage Provided 125.2 m3

Initial Time 10 min Increment 5 min

Time (min)
Intensity 
(mm/hr)

Peak Flow 

(m3/s)

Runoff 

Volume (m3)

Discharge 

Volume (m3)

Storage 

Volume (m3)
10 180.4 0.303 181.66 74.90 106.8

15 145.1 0.243 219.09 112.35 106.7
20 122.5 0.206 246.70 149.79 96.9
25 106.7 0.179 268.64 187.24 81.4
30 95.0 0.159 286.90 224.69 62.2

35 85.9 0.144 302.58 262.14 40.4
40 78.6 0.132 316.35 299.59 16.8
45 72.5 0.122 328.66 337.04 -8.4
50 67.5 0.113 339.82 374.48 -34.7

55 63.2 0.106 350.02 411.93 -61.9

60 59.5 0.100 359.45 449.38 -89.9
65 56.3 0.094 368.21 486.83 -118.6

70 53.4 0.090 376.41 524.28 -147.9
75 50.9 0.085 384.12 561.73 -177.6

80 48.6 0.082 391.40 599.18 -207.8
85 46.5 0.078 398.30 636.62 -238.3
90 44.7 0.075 404.86 674.07 -269.2
95 43.0 0.072 411.13 711.52 -300.4

100 41.4 0.070 417.12 748.97 -331.9
105 40.0 0.067 422.87 786.42 -363.6
110 38.7 0.065 428.39 823.87 -395.5
115 37.5 0.063 433.71 861.32 -427.6
120 36.3 0.061 438.83 898.76 -459.9
125 35.3 0.059 443.79 936.21 -492.4

Rainfall I=A*(T+B)C



APPENDIX B

UNDERGROUND STORAGE
SPECIFICATIONS













 

 

APPENDIX C  

 
CB SHIELD SPECIFICATIONS 





























































































APPENDIX D

PHOSPHORUS LOADING
CALCULATIONS













































 

 

 
APPENDIX E  

 
SANITARY SEWER ANALYSIS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Minimum Dia. = 250 mm

Mannings "n"= 0.013

Minimum Velocity = 0.6 m/s

Minimum Grade = 0.4 %

Avg. Proposed Domestic Flow = 225 l/c/d

Avg. Existing Domestic Flow = 225 l/c/d

Avg. Com/Ind/Inst Flow = 0.32 l/s per ha (28m3/day/ha) Project No:

Infiltration = 0.1 l/s/ha Date:

Designed by:

AREA ACC. ACC. AREA ACC. ACC. EXT. EXT. EXT. ACC. EXT. INFILTRATION TOTAL PEAKING RES. COM./IND./ EXT. TOTAL Q V V

(ha) AREA UNITS DENSITY POP RES. (ha) AREA RES. AREA FLOW RATE FLOW FLOW ALLOWANCE ACC. FACTOR FLOW INST. FLOW FLOW FLOW DIA. SLOPE FULL FULL ACT

(ha) (#) (P/unit) POP. (ha) POP. (ha) (l/s/ha) (l/s) (l/s) (l/s) POP. (Res Only) (l/s) (l/s) (l/s) (l/s) (mm) (%) (L/s) (m/s) (m/s)

Jacobs Terrace EX. MH1A EX. MH2a 0.00 0 0 2.1 2.10 0 0.00 0.00 0.21 0 1.00 0.00 0.67 0.00 0.88 300 0.20 43.2 0.61 0.23 2%

Innisfil Street EX. MH2A EX. MH3A 0.00 0 0 0.36 2.46 0 0.00 0.00 0.25 0 1.00 0.00 0.79 0.00 1.03 300 0.20 43.2 0.61 0.25 2%

Tiffin Street EX. MH3A EX. MH4A 0.00 0 0 5.19 7.65 0 0.00 0.00 0.77 0 1.00 0.00 2.45 0.00 3.21 300 1.50 118.4 1.67 0.71 3%

Innisfil Street EX. MH4A EX. MH5A 0.36 0.36 2 3.13 6 6 0.49 8.14 0 0.00 0.00 0.85 6 4.43 0.07 2.60 0.00 3.53 300 1.00 96.7 1.37 0.65 4%

272 Innisfil Street
Pre-Development Sanitary Sewer Design Sheet

221278

22-Mar-22

Peaking Factors calculated as per City Criteria MA

EXTERNAL FLOW CALCULATIONS PIPE DATA

% FULL

Harmon equation:  PF=1 + (14/(4+(P/1000)½))

STREET FROM TO

             RESIDENTIAL COMMERCIAL/INDUSTRIAL/INSTITUTIONAL



Minimum Dia. = 250 mm

Mannings "n"= 0.013

Minimum Velocity = 0.6 m/s

Minimum Grade = 0.4 %

Avg. Proposed Domestic Flow = 225 l/c/d

Avg. Existing Domestic Flow = 225 l/c/d

Avg. Com/Ind/Inst Flow = 0.32 l/s per ha (28m3/day/ha) Project No:

Infiltration = 0.1 l/s/ha Date:

Designed by:

AREA ACC. ACC. AREA ACC. ACC. EXT. EXT. EXT. ACC. EXT. INFILTRATION TOTAL PEAKING RES. COM./IND./ EXT. TOTAL Q V V

(ha) AREA UNITS DENSITY POP RES. (ha) AREA RES. AREA FLOW RATE FLOW FLOW ALLOWANCE ACC. FACTOR FLOW INST. FLOW FLOW FLOW DIA. SLOPE FULL FULL ACT

(ha) (#) (P/unit) POP. (ha) POP. (ha) (l/s/ha) (l/s) (l/s) (l/s) POP. (Res Only) (l/s) (l/s) (l/s) (l/s) (mm) (%) (L/s) (m/s) (m/s)

Jacobs Terrace EX. MH1A EX. MH2a 0.7 0.70 333 1.67 556 556 1.40 1.40 0 0.00 0.00 0.21 556 3.95 5.72 0.45 0.00 6.38 300 0.20 43.2 0.61 0.43 15%

Innisfil Street EX. MH2A EX. MH3A 0 0.36 1.76 0 0.00 0.00 0.18 0 1.00 0.00 0.56 0.00 0.74 300 0.20 43.2 0.61 0.23 2%

Tiffin Street EX. MH3A EX. MH4A 0.00 0 0 5.19 6.95 0 0.00 0.00 0.70 0 1.00 0.00 2.22 0.00 2.92 300 1.50 118.4 1.67 0.67 2%

Innisfil Street EX. MH4A EX. MH5A 0.36 0.36 2 3.13 6 562 0.49 7.44 0 0.00 0.00 0.78 562 3.95 5.78 2.38 0.00 8.94 300 1.00 96.7 1.37 0.84 9%

272 Innisfil Street
Post-Development Sanitary Sewer Design Sheet

221278

22-Mar-22

Peaking Factors calculated as per City Criteria MA

EXTERNAL FLOW CALCULATIONS PIPE DATA

% FULL

Harmon equation:  PF=1 + (14/(4+(P/1000)½))

STREET FROM TO

             RESIDENTIAL COMMERCIAL/INDUSTRIAL/INSTITUTIONAL
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Fire Flow Requirements

Project: 272 Innisfil Street
Project No.: 221278
Municipality: City of Barrie

Residential Tower

GUIDE FOR DETERMINATION OF REQUIRED FIRE FLOW

(as per the Water Supply for Public Fire Protection 1999 manual by the Fire Underwriters Survey)

STEP 1

Determine the fire flow.

Required Fire Flow (F) F = 220 x C x sqrt(A) The required fire flow in litres per minute.

Maximum Floor Area (A) = 3625 m2 If the vertical openings and exterior vertical communications are properly protected 
(one hour rating), consider only the area of the largest floor plus 25% of each of the 
two immediately adjoining floors.

6th Floor 2478.0 m2
5th Floor 2415.0 m2
7th Floor 2360.0 m2

Coefficient (C) = 0.6 Coefficient related to the type of construction.

= 1.5 for wood frame construction (structure essentially all combustible). 

= 1.0 for ordinary construction (brick or other masonry walls, combustible floor 

= 0.8 for non-combustible construction (unprotected metal structural )

= 0.6 for fire-resistive construction (fullyprotected frame,floors, roof). 

F = 8000 L/min.

STEP 2

Determine the increase or decrease for occupancy.

0% Reduction for Low Hazard Occupancy (Dwellings).

Decrease 0 L/min.

STEP 3

Determine the decrease, if any, for automatic sprinkler protection.

50% 30% for sprinklered as per NFPA 13.

Decrease 4000 L/min. 50% for fully automatic sprinkler.

STEP 4

Determine the total increase for exposures. 0 -3m (25%), 3-10m (20%), 10-20m (15%), 20-30m (10%), 30-45m (5%)

North 5% 42

East 5% 38

South 20% 5

West 25% 3

55.0% Maximum exposure increase is 75%.

Increase 4400 L/min.

STEP 5

Determine the minimum required fire flow.

F = 8,000        L/min. Round to the nearest 1000L/min.


	AppA0-Cover.pdf (p.1)
	AppA1-Pre.pdf (p.2)
	AppA2-Post UC.pdf (p.3)
	AppA3-5Yr MRM.pdf (p.4)
	AppA4-100Y MRM.pdf (p.5)
	AppB0-Cover.pdf (p.6)
	AppB1-Stormbrixx HD1.pdf (p.7)
	AppB2-Stormbrixx HD2.pdf (p.8-11)
	AppC0-Cover.pdf (p.12)
	AppC1-CB Shield Dwg.pdf (p.13)
	AppC2-CB Shield OM.pdf (p.14)
	AppC3-CB Shield ETV Testing.pdf (p.15-57)
	AppD0-Cover.pdf (p.58)
	AppD1-LIDTT Output.pdf (p.59-79)
	AppE0-Cover.pdf (p.80)
	AppE1-Existing Sanitary Drainage Sheet.pdf (p.81)
	AppE2-Proposed Sanitary Drainage Sheet.pdf (p.82)
	AppF0-Cover.pdf (p.83)
	AppF01-FUS.pdf (p.84)

