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1 Introduction 

Tatham Engineering Limited (Tatham) has been retained by Barrie Waterfront Developments Inc. 

to prepare a stormwater management (SWM) and functional servicing report in support of a Site 

Plan Approval (SPA) application for 39-67 Dunlop Street West and 35-37 Mary Street, in the City 

of Barrie.  

This report presents a municipal servicing strategy, covering: 

 water supply and distribution; 

 sanitary sewage collection; 

 drainage and stormwater management; 

 grading and landscaping; and 

 utility servicing. 

1.1 SITE DESCRIPTION & SURROUNDING LAND USE 

The subject property is located along the south side of Dunlop Street, bordered by Mary Street 

to the west, Maple Avenue to the east and the City of Barrie Bus Terminal to the south.  The 

location of the property is illustrated on the Site Location Plan (Figure 1), overleaf. 

The site consists of approximately 0.43 ha of land with existing buildings fronting on Dunlop 

Street, Mary Street and Maple Avenue.  The topography of the site slopes in a southerly direction 

toward Lake Simcoe. 



Barrie Waterfront Developments  |  Stormwater Management & Functional Servicing Report 2 

 

Figure 1: Site Location 

Source: Google Maps 
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1.2 PROPOSED DEVELOPMENT 

The proposed development will be constructed in two phases.  Phase 1 will consist of a 32-storey 

tower containing 290 units, 290 parking spaces and 696 m2 of commercial space.  Phase 2 will 

consist of a 32-storey tower containing 282 units, an additional 255 parking spaces and 847 m2 

of commercial space.  The main entrance to Phase 1 will be located on Mary Street while Phase 2 

will be entered from Maple Avenue.  

The proposed development will be serviced by municipal water, sanitary and storm systems.  All 

existing water and sanitary services to the property will be permanently capped/cut off at the 

main to the satisfaction of the City of Barrie. 
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2 Water Supply & Distribution 

2.1 WATER SYSTEM 

The site is located in the downtown area of the City, which is fully serviced by the municipal 

water system.  As such, the subject property is within the planned service area for the City’s 

water system.  The population for Phase 1 and 2 is based on 1.67 people per unit from the City 

of Barrie’s engineering standards for high density apartment dwellings.  For the commercial units 

a design flow of 28 m3/(ha-day) was used.  

The estimated water system demands for Phase 1 are:  

 Average Day Demand (ADD): 484 persons x 300 L/person/day = 145,290 L/day = 1.68 L/s; 

 Average Day Demand (Commercial) = 0.070 ha X 28 m3/(ha-day) = 1,949 L/day = 0.023 L/s; 

 Maximum Daily Demand (MDD): 147,239 L/day x 2.75 = 404,907 L/day = 4.69 L/s; and 

 Peak Hourly Demand (PHD): 147,239 L/day x 4.13 = 608,096 L/day = 7.04 L/s. 

The estimated water system demands for Phase 2 are:  

 Average Day Demand (ADD): 471 persons x 300 L/person/day = 141,282 L/day = 1.64 L/s; 

 Average Day Demand (Commercial) = 0.085 ha X 28 m3/(ha-day) = 2,372 L/day = 0.027 L/s; 

 Maximum Daily Demand (MDD): 143,654 L/day x 2.75 = 395,047 L/day = 4.57 L/s; and 

 Peak Hourly Demand (PHD): 143,654 L/day x 4.13 = 593,289 L/day = 6.87 L/s. 

MDD and PHD factors correspond to the total population as per Table 3-1 of the Ministry of 

Environment, Conservation & Parks (MECP) Design Guidelines for Drinking Water Systems.  

Detailed water system demand calculations are provided in Appendix B.   

Phase 1 will receive its domestic water supply from a proposed 200 mm dia. service connection 

to the 300 mm dia. watermain on Mary Street and Phase 2 will receive its domestic water supply 

from a proposed 200 mm dia. service connection to the 300 mm dia. watermain on Dunlop Street.  

It should be noted the domestic and water service for Phase 2 have been recently installed (May 

2020) as part of the Dunlop Street reconstruction project.  The water servicing information is 

provided on the Site Servicing Plan (Drawing SS-2).  Based on the fire flow test completed by 

Vipond Inc., the static watermain pressure is 80 psi, which is sufficient for the proposed domestic 

use.  
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2.2 FIRE PROTECTION 

The proposed towers will be equipped with sprinkler systems for fire suppression, details of 

which are to be provided by the mechanical engineer.  However, fire fighting water demands 

have been calculated using the Water Supply for Public Fire Protection (1999) prepared by Fire 

Underwriters Survey (FUS).  Fire flow demands have been calculated for both Phase 1 and 2. 

Detailed fire flow calculations are provided in Appendix B, and the results are summarized as 

follows:  

 Phase 1 = 7000 L/min = 116 L/s; and 

 Phase 2 = 7000 L/min = 116 L/s. 

As such, the MDD plus fire flow for Phase 1 is approximately 119.7 L/s and Phase 2 is 120.4 L/s.  

Phase 1 will receive a fire supply service from Mary Street, where Phase 2 will receive its fire 

water supply from Dunlop Street.   

As mentioned, a fire flow test was completed by Vipond Inc. using nearby fire hydrants on Dunlop 

and Mary Street as documented in Appendix B.  Using the fire hydrant flow equation provided 

on page 4 of the City of Barrie “Water Transmission and Distribution policies and Design 

Guidelines” the available flow at 20 psi is between 2,556.2 GPM (161.0 L/s) and 2,920.2 GPM 

(184.0 L/s) and is therefore sufficient for the proposed development.  Detailed calculations are 

provided in Appendix B.   
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3 Sanitary Sewer Collection 

3.1 SANITARY SYSTEM 

The downtown area of Barrie is serviced with a sanitary sewer collection system that conveys 

flows to the Barrie Waste Water Treatment Plant (WWTP) located at the west end of Kempenfelt 

Bay on Lake Simcoe. 

There are existing 250 mm dia. sanitary sewers in Dunlop Street, a 250 mm dia. sanitary sewer in 

Maple Avenue and a 300 mm dia. sanitary sewer in Mary Street.  Municipal record drawings are 

provided in Appendix C for reference. 

Phase 1 will direct its sanitary sewage to the existing 300 mm dia. sanitary sewer in Mary Street 

while Phase 2 will direct its sanitary sewage to the existing 250 mm dia. sanitary sewer in Maple 

Avenue.  Inspection and testing manholes between the building and the main sewer have also 

been provided.  Refer to the Site Servicing Plan (Drawing SS-1) for the servicing layout. 

A 200 mm dia. service lateral will be provided for each of the Phase 1 and Phase 2 towers.  The 

full flow capacity of each 200 mm dia. sanitary sewer service lateral is 32.80 L/s, which can 

accommodate the design peak flow of 7.37 L/s for Phase 1 and 7.21 L/s for Phase 2 as per the 

summary below.  The existing 300 mm dia. sanitary sewer on Mary Street has a full flow capacity 

of 50.25 L/s, which is greater than the peak design flow (including the flows from the proposed 

development) of 46.58 L/s.  Therefore, the proposed development can be adequately serviced 

by from the existing municipal sanitary sewer system.  The sanitary sewer design sheet is 

provided in Appendix C. 

Estimated sanitary design flows for Phase 1:  

 Average Day Design Flow: 1.67 ppu X 290 units = 484 persons x 225 L/cap/day = 1.26 L/s; 

and 

 Peak Flow (incl. Infiltration) = 1.26 L/s * 3.98 = 5.09 L/s (incl. commercial flow of 0.023 L/s). 

Estimated sanitary design flows for Phase 2:  

 Average Day Design Flow: 1.67 ppu X 282 units = 471 persons x 225 L/cap/day = 1.23 L/s; 

and 

 Peak Flow (incl. Infiltration) = 1.23 L/s * 3.99 = 4.96 L/s (incl. commercial flow of 0.027 L/s). 
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4 Drainage & Stormwater Management 

4.1 EXISTING CONDITIONS 

Under existing conditions, the site is fully developed with existing buildings.  It is unknown where 

the existing buildings discharge to, however, reasonable assumptions have been made and are 

reflected on the Pre-Development Drainage Plan (Drawing DP-1), appended.  It is assumed 

Catchment 101 discharges into Dunlop Street and/or Mary Street.  The Dunlop Street storm 

sewer connects to an existing 1.2 m x 2.4 m concrete box storm sewer on Mary Street which 

conveys the collected runoff a short distance to Lake Simcoe.  It is assumed Catchment 102 

discharges into Maple Street.  The Maple Street storm sewer conveys runoff to the south, 

connecting into the 1.2 m x 2.4 m box storm sewer on Simcoe Street.  The existing storm sewers 

are designed to convey the 5-year peak flow from the contributing drainage area.  Using City 

standards, the rational method has been used to calculate peak flow rates from each catchment 

under pre-development conditions.  The results are summarized in Table 3, while detailed 

calculations are provided in Appendix D.  

Table 1: Existing Conditions Peak Flow Summary 

DESIGN STORM 
PEAK FLOW RATE (m3/s) 
(MARY STREET OUTLET - 

CATCHMENT 101) 

PEAK FLOW RATE (m3/s) 
(MAPLE STREET OUTLET - 

CATCHMENT 102) 

2-year 0.12 0.06 

5-year 0.15 0.08 

10-year 0.17 0.09 

25-year 0.21 0.11 

50-year 0.23 0.12 

100-year 0.25 0.13 

 

Water quantity or quality controls are not provided for the runoff from Catchments 101 or 102 

under existing conditions.  

4.2 SWM REQUIREMENTS  

This preliminary SWM plan is subject to the review and approval of the City of Barrie.  The site 

located within the Lake Simcoe watershed, however, is not within the Lake Simcoe Region 
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Conservation Authority (LSRCA) regulated area.  Applicable stormwater management design 

criteria for the proposed site development are presented below. 

4.2.1 Stormwater Quality Control 

Typically, water quality controls must be provided to satisfy the MECP SWM Practices Planning 

and Design Manual.  Enhanced level water quality protection, which corresponds to 80% long 

term total suspended solids (TSS) removal, is required.  However, rooftop runoff is considered 

clean by MECP and does not require specific stormwater quality treatment.  Therefore, it is 

assumed no water quality controls are required for the site.  

4.2.2 Stormwater Quantity Control  

The City requires that post-development peak flow rates be controlled to pre-development levels 

at a given outlet location to ensure no adverse impacts for downstream landowners.  Water 

quantity controls will be provided to attenuate post-development peak flow rates to pre-

development levels.  As the development will not increase impervious area on the site, quantity 

controls would not typically be required.  However, as all runoff from the site will be conveyed 

to the municipal storm sewers which are designed to convey the 5-year storm events, the 100-

year runoff from the site must be controlled to the pre-development 5-year peak flow rates.    

4.2.3 Water Balance & Infiltration  

The proposed development is categorized as “major development” under the LSPP, which 

requires that best efforts are provided towards maintaining pre-development infiltration rates 

through the completion of a water balance.  As the existing site is 100% impervious, the annual 

infiltration volume is zero.  As such, and based on the density of the proposed development, we 

have assumed that a water balance will not be required. 

4.2.4 Phosphorous 

The proposed development will also be subject to the Lake Simcoe Phosphorous Offsetting 

Policy (LSPOP), which requires all major development project to implement LID controls to 

facilitate net zero phosphorous loading from the site.  

4.2.5 Siltation & Erosion Control 

Recommendations for a siltation and erosion control strategy will be provided for implementation 

during construction. 
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4.3 PROPOSED SWM PLAN 

The SWM strategy involves the use of rooftop storage to provide water quantity control for the 

site.  Controlled runoff will be conveyed to the existing municipal storm infrastructure, as 

depicted on the Site Servicing Plan (Drawing SS-1).  We have assumed that water quality controls 

are not required as all runoff will be generated from the rooftops and will be considered clean.  

We have assumed a water balance is not required, as the site is fully impervious under existing 

and proposed conditions and provide no opportunity for infiltration controls.    

4.3.1 Water Quantity 

Under proposed conditions, the total impervious area of the site will not increase in comparison 

to the existing conditions.  However, as the existing storm sewers on Maple Avenue and Mary 

Street are only designed to convey runoff from the 5-year storm event and runoff from the site 

will be directly connected to the storm sewers, water quantity controls are required.  The 

modified rational method was used to estimate the storage volume required to reduce the post-

development peak flow rates to the 5-year storm release rate.  Catchments 201, 202 and 203 

represent the Phase 1 Tower, while Catchments 204, 205, 206 and 207 represent the Phase 2 

Tower, as depicted on the appended Post-Development Drainage Plan (Drawing DP-2).  As  

Phase 1 will outlet to Mary Street and Phase 2 will outlet to Maple Avenue, two separate water 

quantity storage calculations are provided. 

Mary Street Outlet - Phase 1 

Catchment 201 represents the lower roof area of the Phase 1 Tower, while Catchment 202 

represents the upper tower roof.  Rooftop storage will be provided for Catchment 202 which has 

been designed to overcontrol the uncontrolled catchments which discharge to the Mary Street 

outlet (Catchments 201, 203 and 206).  Uncontrolled roof drainage from Catchment 201 will be 

connected internally to the controlled discharge from Catchment 202 before discharging directly 

into the Mary Street storm sewer.  

A summary of the peak flow rates for post-development conditions as well as the required 

storage volumes are provided in Table 2.  Detailed calculations are provided in Appendix D.  
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Table 2: Proposed Conditions Peak Flow Summary for Mary Street Outlet/Phase 1 

STORM 
EVENT 

EXISTING 
CONDITIONS 
PEAK FLOW 
RATE (m3/s) 

UNCONTROLLE
D PEAK FLOWS 
(CATCHMENT 
201, 203, 206) 

PROPOSED 
CONTROLLED PEAK 
FLOW DIRECTED TO 

STORM SEWER  
(202) 

RATE (m3/s) 

STORAGE 
VOLUME 

REQUIRED 
(m3) 

TOTAL POST-
DEV PEAK 

FLOW 
DIRECTED TO 

STORM SEWER 
(m3/s) 

2-year 0.12 0.07 0.03 0.0 0.07 

5-year 0.15 0.09 0.04 0.0 0.09 

10-year 0.17 0.10 0.05 0.0 0.11 

25-year 0.21 0.12 0.06 0.0 0.13 

50-year 0.23 0.13 0.06 1.9 0.14 

100-year 0.25 0.15 0.06 3.3 0.15 

 

A storage volume of 3.3 m3 is required for Phase 1 to control the 100-year post development 

runoff directed to the storm sewer to the 5-year pre-development release rate.  Rooftop storage 

will be used to provide the required storage volume.  The total rooftop area for Phase 1 is 821 

m2 and a maximum storage depth of 0.01 m will be provided, corresponding to a total storage 

volume of 8.2 m3.  Catchment 202 will contain a total of 12 roof drains.  Each drain will be 

designed to allow a maximum permissible release rate of 5.00 L/s.  This will result in a total 

release rate of 60 L/s (0.06 m3/s) for Catchment 202.  The detailed design of the roof drains is 

to be provided by the mechanical engineer.  

Maple Avenue Outlet – Phase 2 

Catchment 204 represents the lower roof area of the Phase 2 Tower, while Catchment 205 

represents the upper tower roof.  Rooftop storage will be provided for Catchment 205, which 

has been designed to overcontrol the uncontrolled catchments which discharge to the Maple 

Avenue outlet (Catchments 204, 205 and 207).  Uncontrolled roof drainage from Catchment 204 

will be connected internally to the controlled discharge from Catchment 205 before discharging 

directly into the Maple Avenue storm sewer. 

A summary of the peak flow rates for post-development conditions as well as the required 

storage volumes are provided in Table 3.  Detailed calculations are provided in Appendix D.  
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Table 3: Proposed Conditions Peak Flow Summary for Maple Avenue Outlet/Phase 2 

STORM 
EVENT 

EXISTING 
CONDITIONS 
PEAK FLOW 
RATE (m3/s) 

UNCONTROLLED 
PEAK FLOWS 

(204, 207) 

PROPOSED 
CONTROLLED PEAK 
FLOW DIRECTED TO 

STORM SEWER  
(205) 

RATE (m3/s) 

STORAGE 
VOLUME 

REQUIRED 
(m3) 

TOTAL POST-
DEV PEAK 

FLOW 
DIRECTED TO 

STORM 
SEWER 
(m3/s) 

2-year 0.06 0.04 0.01 10.8 0.04 

5-year 0.08 0.05 0.01 16.7 0.05 

10-year 0.09 0.06 0.01 21.0 0.06 

25-year 0.11 0.07 0.01 29.0 0.07 

50-year 0.12 0.08 0.01 33.6 0.07 

100-year 0.13 0.08 0.01 38.9 0.08 

 

A storage volume of 38.9 m3 is required for Phase 2 to control the 100-year post development 

runoff directed to the storm sewer to the 5-year pre-development release rate.  Rooftop storage 

will be used to provide the required storage volume.  The total rooftop area for Phase 2 is 824 

m2 and a maximum storage depth of 0.05 m will be provided, corresponding to a total storage 

volume of 41.2 m3.  Catchment 205 will contain a total of 12 roof drains.  Each drain will be 

designed to allow a maximum permissible release rate of 0.83 L/s.  This will result in a total 

release rate of 10 L/s (0.01 m3/s) for Catchment 205.  The detailed design of the roof drains is 

to be provided by the mechanical engineer. 

The post-development drainage plan Drawing DP-2 is appended for reference.  

4.4 PHOSPHOROUS BUDGET 

In order to comply with LSRCA requirements, a phosphorous budget for the site has been 

completed using the loading rates and removal efficiency values from the MECP Phosphorous 

Budget tool through a spreadsheet method, summarized below in Table 6. 

4.4.1 Existing Conditions 

Under existing conditions, the 0.43 ha site has been categorized as High Intensity Development 

– Commercial/Industrial, which has a phosphorous loading rate of 1.82 kg/ha/year.   

Applying this loading rate, the annual pre-development phosphorous load is 0.79 kg.  
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4.4.2 Future Conditions 

The proposed development has also been modelled as High Intensity Development – Residential.  

Applying the loading rate of 1.32 kg/ha/year, the annual post-development phosphorous loading 

is 0.57 kg, therefore there is a decrease in the phosphorous load of 0.22 kg.  However, this site 

will be subject to the LSRCA’s ‘Phosphorous Offsetting Policy’, which requires all major 

development projects to implement LID controls to facilitate net zero phosphorous loading from 

the site.  Due to site constraints phosphorous controls cannot be provided on site, and a 

phosphorous offsetting fee will be required.  Detailed calculations for the phosphorous loading 

are provided in Appendix D.  

Table 4: Phosphorus Loading Summary 

SCENARIO AREA 
(ha) 

PHOSPHORUS 
LOADING RATE 

(kg/year/ha) 

PHOSPHORUS 
LOADING  
(kg/year) 

Pre-Development 

High Intensity Development 0.43 1.82 0.79 

Total 0.43  0.79 

Post-Development (No Mitigation) 

High Intensity Development – Residential 0.43 1.32 0.57 

Total 0.43  0.57 
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5 Grading & Landscaping 

The grading of the proposed development will match the existing grades along the limits of the 

property, as the proposed building footprint will cover the majority of the site with minimal 

setbacks along the Dunlop Street, Mary Street and Maple Street frontages.  A walkway is located 

between Phase 1 and 2.  The proposed grading of the development is shown on Drawing SG-1. 
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6 Utilities 

All utilities (electrical, gas, telecommunications) are available from Dunlop Street, and utility 

services will be provided to the proposed development. 

The proponent will make suitable arrangements with all required utilities to accommodate the 

development. 
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7 Conclusions 

1.1. WATER SUPPLY & DISTRIBUTION 

Phase 1 will be serviced by separate 200 mm dia. water services for both domestic and fire 

protection from the Dunlop Street watermain.  Phase 2 will be serviced by separate 200 mm dia. 

water services for both domestic and fire protection from the Maple Avenue watermain.  There 

are 2 existing fire hydrants located on Dunlop Street and Mary Street which will provide adequate 

fire protection for the site.   

1.2. SANITARY SEWAGE COLLECTION 

Phase 1 will be serviced by a 200 mm dia. sanitary service connected to the existing 300 mm dia. 

sanitary sewer on Mary Street.  Phase 2 will be serviced by a 200 mm dia. sanitary service 

connected to the existing 250 mm dia. sanitary sewer on Maple Avenue.  There is sufficient 

capacity in both the proposed service laterals, as well as the existing sanitary sewer to 

accommodate the proposed development.   

1.3. DRAINAGE & STORMWATER MANAGEMENT 

The SWM strategy is to direct runoff from the site to existing municipal storm sewers on Maple 

Avenue and Mary Street.  Rooftop storage will be provided to control the 100-year runoff to the 

5-year allowable peak flow rates.  Water quality controls are not required as the runoff will be 

generated from the rooftop and will be considered clean.  Infiltration based SWM controls are 

not provided as there is no opportunity to implement them on the proposed site plan.  As the 

site is 100% impervious under existing conditions, there will be no impact to the existing site level 

water balance.    

1.4. GRADING & LANDSCAPING 

The grading of the proposed development will match to the existing grades along the limits of 

the development, as there are minimal setbacks to the property line.  

1.5. UTILITIES 

All utilities (electrical, gas, telecommunications) are available from Dunlop Street, Mary Street or 

Maple Avenue, and utility services will be provided to the proposed development. 

It is concluded that the proposed development of can be serviced in a satisfactory manner. 
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Appendix B: 
Water Demand Calculations & 

Hydrant Flow Test Results



PHASE 1

Number of Units = 290 units

Population per Unit = 1.67 ppu

Population = 484 persons

Domestic Water Demand = 300 L/person/day

Average Daily Demand (Residential)= 145,290 L/day

1.68 L/s

Commercial Area = 696 m2

Commercial Water Demand = 28 m
3
/(ha-day)

Average Daily Demand (Commercial)= 1,949 L/day 

0.023 L/s

Total Average Daily Demand = 147,239 L/day 

1.70 L/s

Maximum Day Factor = 2.75 From MOE Design Guidelines for Drinking Water Systems - Table 3-1

Peak Rate Factor = 4.13 From MOE Design Guidelines for Drinking Water Systems - Table 3-1

Maximum Daily Demand = 404,907 L/day

4.69 L/s

Peak Hourly Demand = 608,096 L/day

7.04 L/s

PHASE 2

Number of Units = 282 units

Population per Unit = 1.67 ppu

Population = 470.94 persons

Domestic Water Demand = 300 L/person/day

Average Daily Demand (Residential)= 141,282 L/day

1.64 L/s

Commercial Area = 847 m
2

Commercial Water Demand = 28 m3/(ha-day)

Average Daily Demand (Commercial)= 2,372 L/day

0.027 L/s

Total Average Daily Demand = 143,654 L/day

1.66 L/s

Maximum Day Factor = 2.75 From MOE Design Guidelines for Drinking Water Systems - Table 3-1

Peak Rate Factor = 4.13 From MOE Design Guidelines for Drinking Water Systems - Table 3-1

Maximum Daily Demand = 395,047 L/day

4.57 L/s

Peak Hourly Demand = 593,289 L/day

6.87 L/s

Project: Barrie Waterfront Developments Date: February 14, 2020

File No.: 419392 Designed: DJR

Subject: Water Demand Calculations Checked NM

Revisions:

418392 - Water System DemandsWater Demand Calcs-2/14/2020 1 of 1



Fire Underwriters Survey Fire Flow Calculations

Long Method

Calculation Based on 1999 Publication "Water Supply for Public Fire Protection" by Fire Underwriters Survey (FUS).

Project: Barrie Waterfront Developments  - Phase 1 Date: February 14, 2020

File No.: 419392 Designed: DJR

Subject: Preliminary Fire Flow Calculations Checked NM

Revisions:

Step Description Term Options
Multiplier Associated 

with Option
Choose

Value 

used
Unit

Total Fire Flow 

(L/min)

1
Frame Use for 

Construction of Unit

Framing Material

Coefficient 

related to 

type of 

construction 

(C) 

Wood Frame 1.5

Ordinary 

Construction
0.6 - N/A

Ordinary Construction 1

Non-combustible construction 0.8

Fire resistive construction (< 2 hrs) 0.7

Fire resistive construction (> 2 hrs) 0.6

2

Type of Housing (if 

Tow House, enter 

number of units per 

TH block)

Floor Space Area

Type of 

Housing

Single Family 1 0

Units N/ATownhouse / Apartment- inform # of 

units
1 1

Other (Comm. Ind., etc.) 1

2.1 Number of Storeys Number of Floors / Storeys in the unit (do not include basement) 30 Storeys N/A

3 Floor Area

Largest Floor Area 1864

m2 N/A
Ground Floor Area = 

Largest Floor + 25% of 2 

immediately adjoining 

floors

Square Feet (ft2) 0.093

Square 

metres
2796Square Metres (m2) 1

Hectares (ha) 10000

4

Required Fire Flow 

without Reductions or 

Increases

Required Fire Flows without Reductions or Increases per FUS): (FF= 220 x 

C x A0.5 )
L/min 7,000                    

5
Factors Affecting 

Burning
Reductions / Increases Due to Factors Affecting Burning

5.1
Combustibility of 

Building Contents

Occupancy 

content 

hazard 

reduction or 

surcharge

Non-combustible -0.25

Limited 

combustible
-0.15 N/A 0 (1,050)    

Limited combustible -0.15

Combustible 0.00

Free burning 0.15

Rapid burning 0.25

5.2
Reduction Due to 

Presence of Sprinklers

Sprinkler 

reduction

Complete automatic sprinkler 

protection
-0.3

None -0.3 N/A 0 (2,100)    

None 0

5.3
Separation Distance 

Between Units

Exposure 

distance 

between 

units

North Side 10.1-20 0.15

West Side 20.1-30 0.1

0.6 m 0 3,570     
East Side 3.1-10 0.2

South Side 10.1-20 0.15

Total Required Fire Flow, rounded to nearest 1000 L/min, with max/min limits applied: 0 7,000     

6
Required Fire Flow, 

Duration and Volume

Total Required Fire Flow (above) in L/s: 0 117

Required Duration of Fire Flow of 7,000   L/min (hrs): 2

Required volume for Fire Flow of 7,000   L/min (m
3
): 840

418392 - FUSFUS calcs Phase 1-2/14/2020 1 of 4



Fire Underwriters Survey Fire Flow Calculations

Long Method

Calculation Based on 1999 Publication "Water Supply for Public Fire Protection" by Fire Underwriters Survey (FUS).

L/min (hrs): 2

Required volume for Fire Flow of 7,000   L/min (m3): 840

Total Required Fire Flow, rounded to nearest 1000 L/min, with max/min limits applied: 0 7,000     

6
Required Fire Flow, 

Duration and Volume

Total Required Fire Flow (above) in L/s: 0 117

Required Duration of Fire Flow of 7,000   

0.55 m 0 3,273     
East Side 20.1-30 0.1

South Side 20.1-30 0.1
5.3

Separation Distance 

Between Units

Exposure 

distance 

between 

units

North Side 10.1-20 0.15

West Side 3.1-10 0.2

None -0.3 N/A 0 (2,100)    

None 0

Free burning 0.15

Rapid burning 0.25

5.2
Reduction Due to 

Presence of Sprinklers

Sprinkler 

reduction

Complete automatic sprinkler 

protection
-0.3

N/A 0 (1,050)    

Limited combustible -0.15

Combustible 0.00

5
Factors Affecting 

Burning
Reductions / Increases Due to Factors Affecting Burning

5.1
Combustibility of 

Building Contents

Occupancy 

content 

hazard 

reduction or 

surcharge

Non-combustible -0.25

Limited 

combustible
-0.15

4

Required Fire Flow 

without Reductions or 

Increases

Required Fire Flows without Reductions or Increases per FUS): (FF= 220 x 

C x A0.5 )
L/min 7,000                    

0.093

Square 

metres
2670Square Metres (m

2
) 1

Hectares (ha) 10000

N/A

3 Floor Area

Largest Floor Area 1780

m2 N/A
Ground Floor Area = 

Largest Floor + 25% of 2 

immediately adjoining 

floors

Square Feet (ft2)

2.1 Number of Storeys Number of Floors / Storeys in the unit (do not include basement) 34 Storeys

N/ATownhouse / Apartment- inform # of 

units
1 1

Other (Comm. Ind., etc.) 1

0.6

2

Type of Housing (if 

Tow House, enter 

number of units per 

TH block)

Floor Space Area

Type of 

Housing

Single Family 1 0

Units

0.6 - N/A
Ordinary Construction 1

Non-combustible construction 0.8

Fire resistive construction (< 2 hrs) 0.7

Fire resistive construction (> 2 hrs)

Value 

used
Unit

Total Fire Flow 

(L/min)

1
Frame Use for 

Construction of Unit

Framing Material

Coefficient 

related to 

type of 

construction 

(C) 

Wood Frame 1.5

Ordinary 

Construction

Step Description Term Options
Multiplier Associated 

with Option
Choose

Subject: Preliminary Fire Flow Calculations Checked NM

Revisions:

Project: Barrie Waterfront Developments - Phase 2 Date: February 14, 2020

File No.: 419392 Designed: 2

418392 - FUSFUS Phase 2-2/14/2020 2 of 4



TEST 1

QA = QT (ha/ht) 0.5

Value

Where QA = 

QT = Flow at Test 660 GPM from Fire Flow Test by Vipond

ha= Pressure Drop Available 80-20 = 60 P.S.I. 

ht = Pressure Drop at Test 80-76 = 4 P.S.I. 

QA= 2,556.17 GPM

161.04 L/s

TEST 2

QA = QT (ha/ht) 0.5

Value

Where QA = 

QT = Flow at Test 843 GPM from Fire Flow Test by Vipond

ha= Pressure Drop Available 80-20 = 60 P.S.I. 

ht = Pressure Drop at Test 80-75 = 5 P.S.I. 

QA= 2,920.24 GPM

183.97 L/s

Flow at 20 P.S.I. 

Flow at 20 P.S.I. 

From City of Barrie "Water transmission and Distribution Policies and 

Design Guidelines" page 4

From City of Barrie "Water transmission and Distribution Policies and 

Design Guidelines" page 4

BARRIE WATERFRONT DEVELOPMENTS

CITY OF BARRIE

TATHAM No. 418392

AVAILABLE FIRE FLOW AT 20 P.S.I. 
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Appendix C: 
Sanitary Sewer Design Sheets





DESIGN SHEET #1

FILE NO 418392

CONTRACT / PROJECT Barrie Waterfront Developments

   n ≥ 0.013 Numbers in blue or text in red are equations

  M = 5/P^0.2 Babbit (Harmon or Babbitt peaking factor where; M ≥ 2), the greater of the two is used in the spreadsheet. Please refer to Section 3.3.1.1 of the Barrie Sanitary Design Guidelines for additional guidance on which peaking factor to use.

  Qp = P*q*M/86400 (Peak population flow where; q = 225 L/day/person; P = population) 225

  Qi = I*A (Peak extraneous flow: I= 0.1L/s/ha over development area)

  Qtot = Qp + Qi (Total peak flow as the sum of peak population flow and peak extraneous flow) 

MAINTENANCE DWELL DWELL DENSITY POP. POP. M Qp AREA AREA Qi Qtot L D S Qf d/D(2) d/D(3)
 Velocity  Velocity Velocity(4)

STREET / AREA HOLE UNITS (ACC) P.P.U. (P) (ACC) PEAKING (ACC) FULL >0.5 or FULL Partial(1)
> 0.6

FROM TO UNITS FACTOR (l/s) (ha) (ha) (l/s) (l/s) (m) (mm) (%) (l/s) >0.85 (m/s) (m/s) (m/s)

HARMON

Maple Avenue Ex  San MH Prop SAN MH 0.000 0.000 13 250 0.81% 53.521 #N/A #N/A 1.090 #N/A #N/A

PHASE 2 N/A SAN MH 3 282 282 1.67 471 471 3.987 4.910 0.21 0.21 0.021 4.960 7 200 1.00% 32.798 0.262 Ok 1.044 0.750 Ok

PHASE 2 SAN MH 3 Ex SAN MH 0 0 1.67 0 471 3.987 4.910 0.21 0.21 0.021 4.960 18 200 1.00% 32.798 0.262 Ok 1.044 0.750 Ok

Maple Avenue Prop SAN MH Ex  SAN MH 4.910 4.960 10 250 0.27% 30.900 0.270 Ok 0.629 0.460 Check

Dunlop Street Ex SAN MH Ex  SAN MH 11.910 9.920 101 250 0.96% 58.266 0.279 Ok 1.187 0.931 Ok

Mary Street Ex  SAN MH Prop SAN MH 36.910 36.960 37 300 0.27% 50.247 0.637 Check 0.711 0.777 Ok

PHASE 1 N/A SAN MH 1 290 290 1.67 484 484 3.981 5.041 0.21 0.21 0.021 5.094 4 200 1.00% 32.798 0.266 Ok 1.044 0.756 Ok

PHASE 1 SAN MH 1 SAN MH 2 0 0 1.67 0 484 3.981 5.041 0.21 0.21 0.021 5.094 14 200 1.00% 32.798 0.266 Ok 1.044 0.756 Ok

PHASE 1 SAN MH 2 Ex SAN MH 0 0 1.67 0 484 3.981 5.041 0.21 0.21 0.021 5.094 8 200 5.00% 73.340 0.178 Ok 2.334 1.334 Ok

Mary Street Prop SAN MH Ex  SAN MH 41.951 42.054 8 300 0.27% 50.247 0.699 Check 0.711 0.796 Ok

DATE: 2019-04-29 CALCULATED BY: DJR CHECKED BY: NM

Notes:

(1) without extraneous flow

(2) with extraneous flow

(3) d/D>0.5 for pipes 375 and less, d/D>0.85 for pipes greater than 375

(4) Velocity check based on the lesser of full flow or partial velocity

(5) Flows from Dunlop Street Twin Towers includes flow from commercial units on ground floor at 28 m3/day/ha

Phase 1 = 0.070 ha * 28m3/day/ha = 1.95 m3/day = 1,949 L/day = 0.023 L/s

Phase 2 = 0.085 ha * 28m3/day/ha = 2.37 m3/day = 2,372 L/day = 0.027 L/s

(6) Existing flows for Mary Street (32.0 L/s)and Dunlop Street (7.0 L/s) were provided by the City of Barrie

Numbers in Blue are cell formulas

SANITARY SEWER DESIGN - PHASE 1 & 2

Development Details Basis



  

 

 

Appendix D: 
Stormwater Management 

Calculations 



Runoff Coefficient (Municipal Standard) Runoff Coefficient (Municipal Standard)

2 Year 2 Year

5 Year 5 Year

10 Year 10 Year

25 Year =C5*1.10 25 Year =C5*1.10

50 Year =C5*1.20 50 Year =C5*1.20

100 Year =C5*1.25 100 Year =C5*1.25

Peak Rainfall Intensity (Municipal Standard - Barrie) Peak Rainfall Intensity (Municipal Standard - Barrie)

A A

B B

C C

2 Year mm/hr TC = 2.05 2 Year mm/hr TC = 2.18

5 Year mm/hr TC = 2.05 5 Year mm/hr TC = 2.18

10 Year mm/hr TC = 2.05 10 Year mm/hr TC = 2.18

25 Year mm/hr TC = 2.05 25 Year mm/hr TC = 2.18

50 Year mm/hr TC = 2.05 50 Year mm/hr TC = 2.18

100 Year mm/hr TC = 2.05 100 Year mm/hr TC = 2.18

Drainage Area ha Drainage Area ha

Peak Runoff Rate - Rational Method (Q=CiA/360) Peak Runoff Rate - Rational Method (Q=CiA/360)

2 Year m
3
/s 2 Year m

3
/s

5 Year m
3
/s 5 Year m

3
/s

10 Year m
3
/s 10 Year m

3
/s

25 Year m3/s 25 Year m3/s

50 Year m
3
/s 50 Year m

3
/s

100 Year m
3
/s 100 Year m

3
/s

678.1 853.6

225.25

0.059

0.077

0.089

0.108

0.121

0.129

0.781 0.766

194.76

0.249

0.115

0.149

0.172

0.209

0.234

0.285 0.150

150.30

290.33

310.43

259.78

228.69

263.60

0.759

197.76

152.66

294.71

314.79

0.781 0.766 0.76 0.757 0.751

1236.2

25 YR 50 YR 100 YR

975.9 1146.3 1236.2 1426.4

0.759

4.699 4.92 4.70 5.273

0.76

4.70 4.704.92 4.70

678.1 975.9 1146.3 1426.4

5 YR

1.00

0.95

0.95

0.95

1.00

10 YR 25 YR 50 YR

Project: 14/02/2020

NMSubject:

PRE DEVELOPMENT ANALYSIS

File No.:

CATCHMENT 102 (PHASE 2)

Date:

Designed By:

Checked By:

DJR

Barrie Waterfront 

Developments

418392

Rational Method Calculations

CATCHMENT 101 (PHASE 1)

1.00

1.00

1.00

0.757 0.751

PRE DEVELOPMENT ANALYSIS

2 YR 2 YR 10 YR5 YR

0.95

0.95

0.95

5.2734.70 4.70 4.699

1.00

100 YR

853.6



Runoff Coefficient (Municipal Standard) Runoff Coefficient (Municipal Standard)

2 Year 2 Year

5 Year 5 Year

10 Year 10 Year

25 Year =C5*1.10 25 Year =C5*1.10

50 Year =C5*1.20 50 Year =C5*1.20

100 Year =C5*1.25 100 Year =C5*1.25

Peak Rainfall Intensity (Municipal Standard - Barrie) Peak Rainfall Intensity (Municipal Standard - Barrie)

A A

B B

C C

2 Year mm/hr TC = 2.19 2 Year mm/hr TC = 2.23

5 Year mm/hr TC = 2.19 5 Year mm/hr TC = 2.23

10 Year mm/hr TC = 2.19 10 Year mm/hr TC = 2.23

25 Year mm/hr TC = 2.19 25 Year mm/hr TC = 2.23

50 Year mm/hr TC = 2.19 50 Year mm/hr TC = 2.23

100 Year mm/hr TC = 2.19 100 Year mm/hr TC = 2.23

Drainage Area ha (uncontrolled) Drainage Area

Peak Runoff Rate - Rational Method (Q=CiA/360) Peak Runoff Rate - Rational Method (Q=CiA/360)

2 Year m
3
/s 2 Year m

3
/s

5 Year m
3
/s 5 Year m

3
/s

10 Year m
3
/s 10 Year m

3
/s

25 Year m3/s 25 Year m3/s

50 Year m
3
/s 50 Year m

3
/s

100 Year m
3
/s 100 Year m

3
/s

Required Storage Volumes

Project:
Barrie Waterfront 

Developments
Date: 14/02/2020

File No.: 418392 Designed By: DJR

CATCHMENT 201 (PHASE 1) CATCHMENT 202 (PHASE 1)

0.95 0.95

Subject: Rational Method Calculations Checked By: NM

POST DEVELOPMENT ANALYSIS POST DEVELOPMENT ANALYSIS

2 YR 5 YR 10 YR 25 YR 50 YR 100 YR

0.95 0.95

0.95 0.95

1.00 1.00

2 YR 5 YR 10 YR 25 YR 50 YR 100 YR

1.00 1.00

1.00 1.00

678.1 853.6 975.9 1146.3 1236.2 1426.4678.1 853.6 975.9 1146.3 1236.2 1426.4

4.70 4.70 4.699 4.92 4.70 5.2734.70 4.70 4.699 4.92 4.70 5.273

0.781 0.766 0.76 0.757 0.751 0.7590.781 0.766 0.76 0.757 0.751 0.759

259.74 258.52

290.29 288.89

310.38 308.99

150.28 149.53

194.74 193.78

225.22 224.12

QDIST

0.040 0.032 0.032 0.000

0.100 0.082 ha

0.072 0.059 0.059 0.000

0.081 0.066 0.062 0.004

0.052 0.042 0.042 0.000

0.060 0.049 0.049 0.000

100 YR

1 -0.8 -1.1 -1.4 -1.6 -1.4 -1.2

0.087 0.070 0.062 0.008

Dur. 2 YR 5 YR 10 YR 25 YR 50 YR

0.8

3 0.3 0.4 0.4 0.6 1.2 2.0

2 -0.1 -0.2 -0.2 -0.2 0.2

2.8

5 0.5 0.6 0.7 1.0 1.9 3.2

4 0.5 0.6 0.6 0.9 1.7

3.3

7 0.2 0.2 0.1 0.5 1.5 3.2

6 0.4 0.5 0.5 0.8 1.8

2.9

9 -0.5 -0.7 -0.9 -0.6 0.4 2.5

8 -0.1 -0.2 -0.3 0.0 1.0

-2.2 -2.2 -1.1

1.910 -0.9 -1.3 -1.5 -1.4 -0.3

1.211 -1.4 -1.9



Runoff Coefficient (Municipal Standard) Runoff Coefficient (Municipal Standard)

2 Year 2 Year

5 Year 5 Year

10 Year 10 Year

25 Year =C5*1.10 25 Year =C5*1.10

50 Year =C5*1.20 50 Year =C5*1.20

100 Year =C5*1.25 100 Year =C5*1.25

Peak Rainfall Intensity (Municipal Standard - Barrie) Peak Rainfall Intensity (Municipal Standard - Barrie)

A A

B B

C C

2 Year mm/hr TC = 2.22 2 Year mm/hr TC = 2.23

5 Year mm/hr TC = 2.22 5 Year mm/hr TC = 2.23

10 Year mm/hr TC = 2.22 10 Year mm/hr TC = 2.23

25 Year mm/hr TC = 2.22 25 Year mm/hr TC = 2.23

50 Year mm/hr TC = 2.22 50 Year mm/hr TC = 2.23

100 Year mm/hr TC = 2.22 100 Year mm/hr TC = 2.23

Drainage Area ha (uncontrolled) Drainage Area

Peak Runoff Rate - Rational Method (Q=CiA/360) Peak Runoff Rate - Rational Method (Q=CiA/360)

2 Year m3/s 2 Year m3/s

5 Year m
3
/s 5 Year m

3
/s

10 Year m
3
/s 10 Year m

3
/s

25 Year m3/s 25 Year m3/s

50 Year m
3
/s 50 Year m

3
/s

100 Year m3/s 100 Year m3/s

Required Storage Volumes

38.895 5.6 13.7 19.1 28.3 33.4

38.9

85 6.7 14.5 19.8 28.7 33.6 38.9

80 7.3 14.9 20.1 28.8 33.6

38.6

75 7.8 15.3 20.4 28.9 33.6 38.8

70 8.3 15.6 20.6 29.0 33.6

38.1

65 8.8 15.9 20.8 29.0 33.4 38.4

60 9.2 16.2 20.9 28.9 33.3

37.2

55 9.7 16.4 21.0 28.8 33.0 37.7

50 10.0 16.6 21.0 28.5 32.6

35.8

45 10.3 16.7 20.9 28.2 32.2 36.6

40 10.6 16.6 20.8 27.7 31.5

33.5

35 10.8 16.5 20.5 27.1 30.7 34.8

30 10.8 16.3 20.0 26.3 29.7

100 YR

25 10.7 15.8 19.3 25.1 28.3 31.9

0.072 0.071 0.006 0.065

Dur. 2 YR 5 YR 10 YR 25 YR 50 YR

0.061 0.059 0.006 0.053

0.068 0.066 0.006 0.060

0.043 0.042 0.006 0.036

0.050 0.049 0.006 0.043

QDIST

0.033 0.033 0.006 0.027

0.084 0.082 ha

258.67 258.54

289.06 288.91

309.16 309.01

149.62 149.54

193.90 193.80

224.26 224.14

0.781 0.766 0.76 0.757 0.751 0.7590.781 0.766 0.76 0.757 0.751 0.759

4.70 4.70 4.699 4.92 4.70 5.2734.70 4.70 4.699 4.92 4.70 5.273

1.00

678.1 853.6 975.9 1146.3 1236.2 1426.4678.1 853.6 975.9 1146.3 1236.2 1426.4

NM

POST DEVELOPMENT ANALYSIS POST DEVELOPMENT ANALYSIS

2 YR 5 YR 10 YR 25 YR 50 YR 100 YR

0.95 0.95

0.95 0.95

1.00 1.00

2 YR 5 YR 10 YR 25 YR 50 YR 100 YR

1.00 1.00

1.00

90 6.2 14.1 19.5 28.5 33.5 38.9

Project:
Barrie Waterfront 

Developments
Date: 14/02/2020

File No.: 418392 Designed By: DJR

CATCHMENT 204 (PHASE 2) CATCHMENT 205 (PHASE 2)

0.95 0.95

Subject: Rational Method Calculations Checked By:



Runoff Coefficient (Municipal Standard) Runoff Coefficient (Municipal Standard)

2 Year 2 Year

5 Year 5 Year

10 Year 10 Year

25 Year =C5*1.10 25 Year =C5*1.10

50 Year =C5*1.20 50 Year =C5*1.20

100 Year =C5*1.25 100 Year =C5*1.25

Peak Rainfall Intensity (Municipal Standard - Barrie) Peak Rainfall Intensity (Municipal Standard - Barrie)

A A

B B

C C

2 Year mm/hr TC = 3.29 2 Year mm/hr TC = 2.99

5 Year mm/hr TC = 3.29 5 Year mm/hr TC = 2.99

10 Year mm/hr TC = 3.29 10 Year mm/hr TC = 2.99

25 Year mm/hr TC = 3.29 25 Year mm/hr TC = 2.99

50 Year mm/hr TC = 3.29 50 Year mm/hr TC = 2.99

100 Year mm/hr TC = 3.29 100 Year mm/hr TC = 2.99

Drainage Area ha Drainage Area (uncontrolled)

Peak Runoff Rate - Rational Method (Q=CiA/360) Peak Runoff Rate - Rational Method (Q=CiA/360)

2 Year m3/s 2 Year

5 Year m
3
/s 5 Year

10 Year m
3
/s 10 Year

25 Year m3/s 25 Year

50 Year m
3
/s 50 Year

100 Year m3/s 100 Year
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CATCHMENT 203 CATCHMENT 206 

0.95 0.95

Subject: Rational Method Calculations Checked By: NM

POST DEVELOPMENT ANALYSIS POST DEVELOPMENT ANALYSIS

2 YR 5 YR 10 YR 25 YR 50 YR 100 YR

0.95 0.95

0.95 0.95

1.00 1.00

2 YR 5 YR 10 YR 25 YR 50 YR 100 YR

1.00 1.00

1.00 1.00

678.1 853.6 975.9 1146.3 1236.2 1426.4678.1 853.6 975.9 1146.3 1236.2 1426.4

4.70 4.70 4.699 4.92 4.70 5.2734.70 4.70 4.699 4.92 4.70 5.273

0.781 0.766 0.76 0.757 0.751 0.7590.781 0.766 0.76 0.757 0.751 0.759

232.89 239.46

259.65 267.13

279.56 287.13

133.82 137.83

173.80 178.90

201.18 207.05

0.021 0.006

0.060 0.015 ha

0.039 0.010

0.043 0.011

0.027 0.007

0.032 0.008

0.047 0.012



Runoff Coefficient (Municipal Standard)

2 Year

5 Year

10 Year

25 Year =C5*1.10

50 Year =C5*1.20

100 Year =C5*1.25

Peak Rainfall Intensity (Municipal Standard - Barrie)

A

B

C

2 Year mm/hr TC = 3.29

5 Year mm/hr TC = 3.29

10 Year mm/hr TC = 3.29

25 Year mm/hr TC = 3.29

50 Year mm/hr TC = 3.29

100 Year mm/hr TC = 3.29

Drainage Area ha

Peak Runoff Rate - Rational Method (Q=CiA/360)

2 Year m3/s

5 Year m
3
/s

10 Year m
3
/s

25 Year m3/s

50 Year m
3
/s

100 Year m3/s0.008

0.007

0.008

0.005

0.006

0.004

0.011

232.89

259.65

279.56

133.82

173.80

201.18

0.781 0.766 0.76 0.757 0.751 0.759

4.70 4.70 4.699 4.92 4.70 5.273

678.1 853.6 975.9 1146.3 1236.2 1426.4

1.00

1.00

2 YR 5 YR 10 YR 25 YR 50 YR 100 YR

0.95

0.95

1.00

0.95

Subject: Rational Method Calculations Checked By: NM
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CATCHMENT 207 



Land Use Area (ha) Slope = %

Impervious Area Length = m

RC=

Area= ha

Weighted RC 0.95

Airport Method tc= 2.11 minutes

Bransby Williams Methodtc= 2.05 minutes

Land Use Area (ha) tc= 2.05 minutes

Impervious Area

Weighted RC 0.95

Slope = %

Length = m  

RC=

Area= ha

Airport Method tc= 2.11 minutes

Bransby Williams Methodtc= 2.18 minutes

tc= 2.18 minutes

3.2

40

0.95

0.150

CATCHMENT 102 EXISTING CONDITIONS

0.95

0.285

CATCHMENT 102 (EXISTING CONDITION)

RC

0.95 0.150

RC 3.2

0.95 0.285 40

CATCHMENT 101 (EXISTING CONDITION) CATCHMENT 101 (EXISTING CONDITION)

Subject: Rational Method Calculations Checked By: NM

RUNOFF COEFFICIENTS TIME OF CONCENTRATION
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Land Use Area (ha)

Impervious Area Slope = %

Length = m

RC=

Weighted RC 0.95 Area= ha

Airport Method tc= 2.30 minutes

Land Use Area (ha) Bransby Williams Methodtc= 2.19 minutes

Impervious Area 

tc= 2.19 minutes

Weighted RC 0.95

Land Use Area (ha) Slope = %

Impervious Area Length = m  

RC=

Area= ha

Weighted RC 0.95

Airport Method tc= 2.30 minutes

Bransby Williams Methodtc= 2.23 minutes

Land Use Area (ha)

Impervious Area tc= 2.23 minutes

Weighted RC 0.95

Slope = %

Length = m

Land Use Area (ha) RC=

Impervious Area Area= ha

Airport Method tc= 2.75 minutes

Weighted RC 0.95 Bransby Williams Methodtc= 3.29 minutes

tc= 3.29 minutes

Land Use Area (ha)

Impervious Area 

Weighted RC 0.95 Slope = %

Length = m  

RC=

Land Use Area (ha) Area= ha

Impervious Area 

Airport Method tc= 2.30 minutes

Bransby Williams Methodtc= 2.22 minutes

Weighted RC 0.95

tc= 2.22 minutes
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RUNOFF COEFFICIENTS TIME OF CONCENTRATION

0.95

0.100

CATCHMENT 201 (PROPOSED CONDITION) CATCHMENT 201 (PROPOSED CONDITION)

0.95 2

35

RC

0.100

0.95

0.082

CATCHMENT 202 (PROPOSED CONDITION)

2

35

CATCHMENT 204 (PROPOSED CONDITION)

RC 0.95

0.95 0.082 0.060

CATCHMENT 202 (PROPOSED CONDITION)

RC

0.95 0.082

CATCHMENT 203 (PROPOSED CONDITION)

2

50

CATCHMENT 203 (PROPOSED CONDITION)

RC

0.95 0.060

CATCHMENT 204 (PROPOSED CONDITION)

RC

0.95 0.084

CATCHMENT 205 (PROPOSED CONDITION)

0.95 0.011

CATCHMENT 206 (PROPOSED CONDITION)

RC

0.95 0.154

2

35

0.95

0.084

CATCHMENT 207 (PROPOSED CONDITION)

RC
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Slope = %

Length = m

RC=

Area= ha

Airport Method tc= 2.30 minutes

Bransby Williams Methodtc= 2.23 minutes

tc= 2.23 minutes

Slope = %

Length = m  

RC=

Area= ha

Airport Method tc= 2.75 minutes

Bransby Williams Methodtc= 2.99 minutes

tc= 2.99 minutes

Slope = %

Length = m  

RC=

Area= ha

Airport Method tc= 1.74 minutes

Bransby Williams Methodtc= 1.56 minutes

tc= 1.56 minutes

CATCHMENT 206 (PROPOSED CONDITION)

2

20

0.95

0.011

0.154

35

0.95

0.082

CATCHMENT 205 (PROPOSED CONDITION)

2

CATCHMENT 206 (PROPOSED CONDITION)

2

50

0.95



BARRIE WATERFRONT DEVELOPMENTS

CITY OF BARRIE

PROJECT NO. 418392

RATIONAL METHOD CALCULATIONS - SUMMARY 

PRE-DEVELOPMENT FLOW RATES (m3/s)

Catchment 101 

(Mary Street)

Catchment 102 

(Maple Avenue) 

2 Year 0.115 0.059

5 Year 0.149 0.077

10 Year 0.172 0.089

25 Year 0.209 0.108

50 Year 0.234 0.121

100 Year 0.249 0.129

POST-DEVELOPMENT FLOW RATES (m3/s) (MARY STREET)

Catchment 201
Catchment 202 

(Controlled)
Catchment 203 Catchment 204

Total (Directed 

to Storm Sewer) 

(Catcment 201 

and 202)

Total 

(Catchment 

201, 202, 203 

and 204) 

2 Year 0.040 0.032 0.021 0.006 0.072 0.099

5 Year 0.052 0.042 0.027 0.007 0.094 0.128

10 Year 0.060 0.049 0.032 0.008 0.109 0.149

25 Year 0.072 0.059 0.039 0.010 0.131 0.180

50 Year 0.081 0.062 0.043 0.011 0.143 0.198

100 Year 0.087 0.062 0.047 0.012 0.149 0.207

POST-DEVELOPMENT FLOW RATES (m3/s) (MAPLE AVENUE)

Catchment 204
Catchment 205 

(Controlled)
Catchment 207

Total (Directed to 

Storm Sewer) 

(Catchment 204 

and 205)

Total (Catchment 

204, 205 and 207) 

2 Year 0.033 0.006 0.004 0.039 0.043

5 Year 0.043 0.006 0.005 0.049 0.054

10 Year 0.050 0.006 0.006 0.056 0.061

25 Year 0.061 0.006 0.007 0.067 0.073

50 Year 0.068 0.006 0.008 0.074 0.081

100 Year 0.072 0.006 0.008 0.078 0.087



BARRIE WATERFRONT DEVELOPMENTS
CITY OF BARRIE
PHOSPHOROUS BUDGET ASSESSMENT

LAND USE CATEGORY Existing 
Area (ha)

Existing 
Phosphorous 

Loading 
(kg/year)

Area (ha)
Phosphorou

s Load 
(kg/year)

Hay - Pasture 0.00 0.00 0.00 0.00

Cropland 0.00 0.00 0.00 0.000

Turf -Sod 0.00 0.00 0.00 0.00

Quarry 0.00 0.00 0.00 0.00

Low Intensity Development 0.00 0.00 0.00 0.00

Unpaved Road 0.00 0.00 0.00 0.00

High Intensity Development - C/I 0.43 0.79 0.00 0.00

High Intensity Development - R 0.00 0.00 0.43 0.57

Transition 0.00 0.00 0.00 0.00

Polder 0.00 0.00 0.00 0.00

Forest 0.00 0.00 0.00 0.00

Wetland 0.00 0.00 0.00 0.00

Total 0.43 0.79 0.43 0.57

Notes:

Summary
Existing Phosphorous Load 0.791 kg/year
Post Development Phosphorous Load (no controls)0.568 kg/year
Increase -0.224 kg/year

Phosphorous Offsetting Policy 
Post Development Phosphorous Load (no controls) 0.568 kg/year
Offset Calculation (2.5 * P deficit * $35,000) $49,665.00

ProposedExisting 

1) Phosphorus Loading Rates determined from MOE’s Phosphorus Budget Tool in 
Support of Sustainable Development for the Lake Simcoe Watershed (2012)

1.82

0.19

0.07

0.19

0.12

0.08

0.12

0.08

0.83

1.82

0.05

0.13

1.32

Future 
Phosphorous 
Loading Rate 
(kg/ha/year)

Existing 
Phosphorous 
Loading Rate 
(kg/ha/year)

0.07

0.13

0.83

1.32

0.05

0.05

0.05

0.06

0.00

0.06

0.00
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