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STORMWATER MANAGEMENT & SERVICING REPORT 
500 VETERAN’S DRIVE, BARRIE 

1. Introduction 

PEARSON Engineering Ltd. has been retained by Summit Reit (Client) to prepare a Stormwater 
Management Report (SWM Report) in support of the proposed building addition (project) to the 
Canplas Industries facility located at 500 Veteran’s Drive in the City of Barrie (City). The Project 
site fronts onto Caplan Avenue to the north, Veterans Drive to the east, and existing industrial 
properties to the south and west and can be seen on Figure 1. 
 
The Project site is located at the southwest corner of the intersection of Veteran’s Drive and 
Caplan Avenue and is within the existing Mapleview West Industrial Park Phase II subdivision. 
Drawings for the subdivision were completed by Richardson Engineering Ltd. in 2003 which 
included the design of a downstream wet SWM Pond located west of Reid Drive which will 
provide quantity and quality control for the subdivision at an allowable runoff coefficient of 0.75. 
 
The site consists of an existing building with parking area to the north and loading bays to the 
west. The project proposes a 6,968 m2 building addition south of the 20,090 m2 existing building 
including twelve (12) additional loading docks along the west side.  

1.1. Terms of Reference 

The intent of this SWM Report is to: 

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

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

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

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

2. Water Supply and Distribution 

2.1. Domestic Water Design Criteria 

The existing building is about 20,000 m2 and is serviced by a 100 mm diameter domestic water 
service from the existing 400 mm diameter watermain on Veterans Drive. The proposed 
development is to have a 6,968 m2 building addition with associated parking and loading bays. 
Utilizing the Ministry of Environment, Conservation and Parks (MECP) light industrial flow data of 
35,000 L/ha/day, an Average Day Demand (ADD) of 0.28 L/s was calculated for the building 
addition. A Peak Rate factor of 4.00 was used in calculating a Peak Hour Demand of 1.13 L/s for 
the proposed addition. The proposed warehouse addition is to include one water closet which is 
to be serviced by extending the domestic service internally through the building. Therefore, the 
increase in water consumption due to the addition is anticipated to be nominal although 
calculations have been completed as per the MECP guidelines. Calculations for the domestic 
water requirements for the site can be found in Appendix A. Refer to Drawing SS-1 for the 
existing water servicing layout.  
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2.2. Fire Flow Requirements 

The existing building is currently serviced by a 200 mm diameter fire main supplied from Veterans 
Drive with a sprinkler system designed as per OBC. The required Fire Underwriters Survey (FUS) 
assessment was used to calculate the required fire flow and was determined to be approximately 
283 L/s (4,488 GPM). The building construction consists of a structure made of non-combustible 
exterior materials, a free burning contents factor, and a sprinklered water system. The building 
addition will be designed with fire sprinklers designed by a Sprinkler Designer to meet OBC 
requirements and connected to the existing building’s sprinkler system. The footprint area of both 
existing and proposed building is 27,058 m2. As per City of Barrie Standards, the minimum 
required fire flow is 333 L/s (5,278 GPM) for industrial sites. The calculations mentioned above 
indicate that the required City of Barrie fire flow of 333 L/s (5,278 GPM) governs. Fire flow 
calculations are included in Appendix A. 

A hydrant flow test was completed by Novus Fire Protection Consulting Inc. in October 2022 
indicating that a static pressure of 55 psi was available at the existing hydrant on Veterans Drive, 
south of Caplan Avenue. This flow test also resulted in a flow that can be supplied of 
approximately 110 L/s (1,744 GPM) at a residual pressure of 50 psi from the existing hydrant. 
Through extrapolation of the hydrant results, it was determined that 302 L/s (4,780 GPM) of flow 
is available at a minimum residual pressure of 20 psi for the proposed development.  

Given that the hydrant on Veterans can supply 302 L/s, which is more than the FUS requirements 
(283 l/s) for the site, the available fire flow meets FUS requirements. Under the most recent City 
of Barrie Standards, fire flow requirements are listed at 333 L/s (5,278 GPM) of which the City 
system can supply 91% of the City Standard. Given that the project is a building addition to an 
existing building that is approximately 15 years old and that the City System was not previously 
designed to meet the current standards, the 91% of City standards is deemed reasonable when 
noting the sprinkler system meets FUS and will be designed as per OBC requirements. Refer to 
the fire flow calculations/information that can be found in Appendix A. 

3. Sanitary Servicing  

3.1. Sanitary Design Criteria 

The proposed development is to have a building addition of 6,968 m2 with associated parking lots 
and loading bays. Utilizing the MECP light industrial flow data, a water use of 35,000 L/ha/day, an 
Average Daily Flow (ADF) of 0.28 L/s was calculated. Using a Peaking Factor of 4.00 for this 
project and an infiltration allowance of 0.07 L/s, a peak flow of 1.20 L/s was calculated for the 
proposed development. However, the proposed warehouse addition is scheduled to include 1 
bathroom which would produce flows less than calculated using the building addition size and is 
expected to have a nominal increase in sewage flows from the existing condition. 

The proposed building addition is to be serviced by 200 mm diameter sanitary pipe connected to 
the existing unused 200 mm sanitary lateral on the east side of the site.  The existing lateral will 
convey flows to the existing 250 mm diameter sanitary sewer on Veteran’s Drive that has a 
capacity of 39.90 L/s at a slope of 0.45%. Therefore, the calculated peak flow of 1.06 L/s is 
approximately 0.81% of the existing Veterans Drive sanitary sewer’s capacity. However, the 
expected peak flows from the one bathroom are expected to be much less and are not expected 
to have any adverse effects on the existing sanitary sewer system. Sanitary design flow 
calculations can be found in Appendix B.  
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3.2. Internal Sanitary Sewer System  

It is proposed that the sanitary sewers be constructed in accordance with the City of Barrie and 
the MECP guidelines to service the Project. The proposed building addition is to include one new 
bathroom to be serviced by the existing sanitary sewer lateral to Veterans Drive. The Project's 
sanitary sewer system will convey flow via a 200 mm gravity sanitary sewer from the site and 
connect to the existing 200 mm diameter sanitary sewer lateral from Veteran’s Drive. Refer to 
Drawing SS-1 for the sanitary servicing layout.  

4. Stormwater Management 

A key component of the development is the need to address environmental and related SWM 
issues. These are examined in a framework aimed at meeting the City, Nottawasaga Valley 
Conservation Authority (NVCA) and Ministry of the Environment, Conservation and Parks 
(MECP) requirements. This SWM Report focuses on the necessary measures to satisfy the 
MECP's SWM requirements. 
 
It is understood the objectives of the SWM plan are to: 
 

• Protect life and property from flooding and erosion 

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

• Protect and maintain groundwater flow regime(s). 

• Protect aquatic and fishery communities and habitats. 

• Maintain and protect significant natural features. 

4.1. Analysis Methodology 

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

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

• City of Barrie, Storm Drainage and Stormwater Management Policies and Design 
Guidelines – February 2022 

• Nottawasaga Valley Conservation Authority Technical Guidelines for Stormwater 
Management – December 2013 

4.2. Existing Conditions 

The existing project site is located within the NVCA watershed and consists of an industrial 
building with associated parking lot to the north and loading dock area west of the building. The 
majority of the site’s building and paved areas drain into an existing storm sewer system which 
outlets through a headwall to an existing swale southwest of the existing loading area to a 
municipal drainage channel along the west property which ultimately drains to an existing 
downstream SWM Pond on Reid Drive for the Mapleview West Industrial Park Phase II 
subdivision. The remaining undeveloped area south of the existing building flows by sheet flow 
into an existing swale adjacent to the south property line, which is conveyed to the downstream 
SWM Pond. A small grassed area east of the building drains uncontrolled to Veteran’s Drive. 
Details of existing drainage conditions are shown on Drawing STM-1 in Appendix G. 
 
The downstream SWM Pond was designed by Richardson Engineering Ltd. and provided an 
allowable runoff coefficient for the site of 0.75. The Richardson storm catchment plan for the 
subdivision dated October 2003 can be seen in Appendix C.  
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According to the Geotechnical Investigation completed by Pinchin. dated July 2022, the majority 
of the project site is comprised of gravel and sand and minor till with an estimated coefficient of 
permeability of 10-1 to 10-5. 
 
Allowable peak flows for the proposed development were calculated using the runoff coefficient of 
0.75 taken from the Richardson Engineering Ltd. drawing and can be seen in Table 1 below. 
Detailed calculations are included in Appendix C.  
 

Table 1: Allowable Peak Flows (m3/s) 

 2 year 5 year 10 year 25 year 50 year 100 year 

Total Allowable Flow 
(m3/s) 0.91 1.20 1.39 1.79 2.16 2.47 

2.3 Proposed Storm Drainage System 

The post development drainage for the development will generally follow pre-development 
conditions. The existing storm sewer will be extended, and the existing concrete headwall will be 
relocated to the south corner of the site at the new outlet location. The paved surfaces and 
concrete pad will drain to the proposed storm sewer and catchbasin system sized for the 5-year 
storm event. The proposed building addition will drain to underground storage chambers for 
infiltration. Any stormwater that doesn’t infiltrate will overflow to the storm sewer. The storm sewer 
will outlet to the existing drainage channel and ultimately to the downstream SWM Pond. The 
grassed area south and east of the proposed building addition will drain overland to a swale 
conveying the stormwater west towards the existing drainage channel. 
 
In the event of a storm greater than the 100-year storm, an overland flow route has been provided 
allowing storm runoff to drain by overland flow through the site to the southeast corner of the 
proposed parking lot where it will be conveyed to the existing drainage channel. Post 
development storm drainage patterns are shown on Drawing STM-2. 

4.3. Stormwater Quantity Control 

The proposed development will increase the imperviousness of the site and as such the post-
development peak flows will increase. As previously mentioned, the proposed development 
drains westerly to the existing SWM Pond on Reid Drive. The calculated post-development runoff 
coefficient of 0.75 is equal to allowable runoff coefficient of 0.75 as per the Richardson 
Engineering Ltd. storm catchment plan and therefore no onsite quantity control measures are 
proposed. 
 
By comparing Table 2 below with Table 1 it can be seen that all post-development peak flows are 
less than allowable values. Detailed peak flow calculations can be seen in Appendix C. 
 

Table 2: Post Development Peak Flows 

 2 year  5 year  10 year  25 year  50 year  100 year  

Existing Area (m3/s) 0.64 0.84 0.97 1.25 1.52 1.73 

Proposed Area (m3/s) 0.24 0.32 0.37 0.48 0.58 0.66 

Total Peak Flow (m3/s) 0.88 1.16 1.34 1.73 2.09 2.39 
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4.4. Stormwater Quality Control 

The Ministry of the Environment, Conservation and Parks (MECP) in March 2003 issued a 
“Stormwater Management Planning and Design Manual”. This manual has been adopted by a 
variety of agencies including the City of Barrie. The Stormwater Quality Control objective will be 
to ensure Enhanced Protection quality control as stated in the MECP manual. To achieve 
enhanced protection, permanent and temporary control of erosion and sediment transport are 
proposed. 

4.4.1. Permanent Quality Control 

The developments active parking facilities pose a risk to stormwater quality through the collection 
of grit, salt, sand and oils on the paved surfaces. According to the storm catchment plan 
completed by Richardson Engineering Ltd., the downstream SWM pond has been sized to 
provide quality/erosion control for the project site area at a runoff coefficient of 0.75. Therefore, 
no additional onsite quality controls are proposed. 

4.4.2. During Construction Activities 

During construction, earth grading and excavation will create the potential for soil erosion and 
sedimentation. It is imperative that effective environmental and sedimentation controls are in 
place and maintained throughout the duration of construction activities to ensure stormwater 
runoff's quality. 
 
Therefore, the following recommendations shall be implemented and maintained during 
construction to achieve acceptable stormwater runoff quality: 
 

• Installation of silt fence along the entire perimeter of the site to reduce sediment 
migration onto surrounding properties. 

• Installation of a construction entrance mat to minimize transportation of sediment 
onto roadways. 

• Restoration of exposed surfaces with vegetative and non-vegetative material as 
soon as construction schedules permit, the duration of which is not to exceed 30 
days. 

• Reduce stormwater drainage velocities where possible. 

• Minimize the amount of existing vegetation removed. 

5. Water Balance 

Since the post development state will increase the imperviousness of the site, considerations 
were taken in regards to groundwater recharge. Under existing conditions the development area 
(proposed building addition and parking lot extension) had an annual recharge volume of 
2,554 m3. With the increased imperviousness of the site, this recharge will be reduced to 0 m3, 
resulting in a deficit volume of 2,554 m3. As per the Hydrogeological Report by Pinchin Ltd. Dated 
September 6, 2022, the pre-development recharge was calculated at 2,266 m3 which is a 
difference of 8% which was considered nominal, therefore the higher volume of 2,554 m3 was 
used in the calculations. 
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In order to mitigate the deficit, the rooftop area of the proposed building addition will be conveyed 
to an underground infiltration gallery. As per the Geotechnical report completed by Pinchin Ltd. 
Dated July 29, 2020, the infiltration gallery is located near Monitoring Well 5 which shows the 
infiltration will be located within a layer of fill underlain by a layer of sand. The seasonally high 
groundwater elevation is approximately 5.6 m to 7.1 m below existing ground and as such, the 
minimum MECP separation of 1.0 m to the groundwater can be achieved. 
 
To infiltrate 2,554 m3 annually, a rainfall depth of 4 mm is required which results in a storage 
volume of 28 m3. However, City of Barrie guidelines state that a minimum of the 5 mm storm 
across the project site is required for water balance which results in a storage volume of 52 m3. 
Therefore, an underground infiltration gallery with a total storage volume of 52 m3 has been 
proposed and water balance for the site is achieved. Water balance calculations can be found in 
Appendix D. 

6. Phosphorus 

Local conservation authorities have determined the importance of reducing phosphorus levels in 
water courses in this area. As such, best efforts are to be employed in order to reduce 
phosphorus levels being contributed from the site. 
 
Under existing conditions, the project area consists of an undeveloped grassed area which 
generates approximately 0.12 kg of phosphorus annually. With the increased impervious area of 
the site, this will be increased to approximately 1.52 kg of phosphorus annually if uncontrolled. A 
treatment train approach will be implemented to reduce the post-development phosphorous load. 
Rooftop runoff from the proposed building addition will be conveyed to underground infiltration 
chambers via roof leader. The proposed parking area will drain to catchbasins complete with 600 
mm deep sediment sump to capture larger sediment particles. Grassed swales adjacent to the 
property line will convey stormwater to the site’s outlet in the southwest corner, and ultimately to a 
downstream wet pond. According to NVCA standards, the typical phosphorus reduction is 70% 
for the rooftop infiltration and 85% for the wet detention ponds. The following Table 3 details the 
anticipated phosphorus loadings for the pre and post development conditions. 
 

Table 3: Phosphorus Loadings 
 

 Total P (kg) 

Pre-Development 0.12 

Uncontrolled Post Development 1.52 

Controlled Post Development 0.13 
 
Detailed calculations can be found in Appendix E. 
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7. Conclusions 

The proposed development’s runoff coefficient is less than the allowable for the design of the 
subdivision and therefore the downstream wet SWM Pond will provide quantity and quality control 
for the site and no additional onsite controls are proposed. 
 
Water balance for the site will be achieved by the underground infiltration chambers which will 
infiltrate rooftop runoff from the proposed building addition  
 
Phosphorous levels leaving the site will be reduced by the site’s treatment train consisting of 
underground infiltration and grass swales.  
 
All of which is respectfully submitted, 
Pearson Engineering Ltd. 
 
 
 
 
 
 
 
Taylor Arkell, P. Eng    Mike Dejean, P.Eng. 
Senior Project Manager    Partner, Manager of Engineering Services
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APPENDIX A 
 

WATER SERVICING AND FIRE FLOW CALCULATIONS 
 
 
 
 
 
 

  



Average Water Consumption Rate (Q): 35,000 L/ha/d
Peak Rate Factor (Max Hour): 4.00
Max Day Factor: 2.00

Description 
Industrial Building 6,968 m2 35,000 L/ha/d 2.00

4.00

ADD = 35,000 x 0.70
ADD = 24,387 L/day
ADD = 0.28 L/s

MDF = 0.28 x 2.00
MDF = 0.56 L/s

PHD = 0.28 x 4.00
PHD = 1.13 L/s

(From Section 3.4.4: MECP Design Guidelines for Drinking-Water Systems)
(From Section 3.4.4: MECP Design Guidelines for Drinking-Water Systems)

Calculate Peak Hour Demand

Calculate Max Day Flow

Calculate Average Day Demand

Density Flow Rate

Design Criteria:

Site Data:

Max Day Factor
Peak Rate Factor
(From MECP Manual based on 

Industrial Land Use)

Peaking Factors

500 Veteran's Drive
Water Flow Calculations

22078 - Wat & San

2022-12-16



Charge
1.5
1.0
0.8
0.6

Charge
Credit Total -25%

Yes 30% -15%
Yes 10% 0%
Yes 10% 15%

25%

15%

Charge
25%
20%
15%
10%
5%
0%

Total: 0%

No

C = 0.8

A = 27,058 m² Where: RFF = required fire flow in liters per minute

C = Coefficient related to the type of construction

RFF = 28,951 L/min
RFF = 29,000 L/min

4,350 L/min
E = 33,350 L/min
F = 16,675 L/min

16,675 L/min
G = 0 L/min

16,675 L/min RFF = 16,675 L/min

RFF = 16,675 L/min

RFF = 17,000 L/min

RFF= 4,488 GPM

RFF = 283 L/s

Fire Flow w/ Exposure Charge

Required Fire Flow:

Round to Nearest 1000 L/min

Occupancy w. Contents Factor 
Fire Flow Adjusted for Occupancy As per "Water Supply for Public Fire Protection" pg.20 note H: 

RFF  = E - F + GReduction For Sprinkler
Fire Flow w/ Sprinkler Reduction

Exposure Charge RFF = 33350 L/min - 16675 L/min + 0 L/min

Correction Factors:

*no more than 75%

Are Buildings Contigious?

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

Calculations: Non-Combustible

RFF = 220 x C x √A

Note: Total floor area is largest floor (Lvl 3) plus 25% of two adjoining floors 
(Lvl 4-5). A = the total floor area in square meters  (excluding 

basements in building considered

Round to Nearest 1000 L/min *Must be > 2000 L/min or < 45,000 L/min

Exposure 4 (west) Distance to Exposure Building (m)
> 45.1 0%

> 45.1 m
Ex. Commercial Length - Height

Exposure 3 (south) Distance to Exposure Building (m)
> 45.1 0%

20.1 - 30.0 m
Ex. Commercial Length - Height 30.1 - 45.0 m

Exposure 2 (east) Distance to Exposure Building (m)
> 45.1 0%

3.1 - 10.0 m
Ex. Commercial Length - Height 10.1 - 20.0 m

Rapid Burning

Contents Factor: Free Burning Charge:

Exposure 1 (north) Distance to Exposure Building (m)
> 45.1 0%

Separation
Ex. Commercial Length - Height 0 - 3.0 m

NFPA 13 sprinkler standard
50%

Limited Combustible
Standard Water Supply Combustible

Fully Supervised System Free Burning

Automated Sprinkler Protection: Non-Combustible

# of Stories: 1 Industrial Building
Wood Frame 

Ordinary
Non-Combustible

Fire Resistive
Construction Class: Non-Combustible

Contents

OBC Occupancy: Industrial Buidling - Group F
Project Number: 22078

Building Foot 
Print:

27,058 m2

Construction Class

500 Veteran's Drive
Fire Flow Calculations

Required fire flow calculations as per the Fire Underwritors Survey's Water Supply for Public Fire Protection - 1999:

Location: 500 Veteran's Drive, Barrie
Date: 2022-12-16

Project: 500 Veteran's Drive

22078 - Wat & San
2022-12-16
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APPENDIX B 
 

SANITARY SERVICING CALCULATIONS 
  



Design Criteria
Average Water Consumption Rate (Q): 35,000      L/ha/d
Peak Flow Qp = P * Q * M / 86400
Peaking Factor (Harmon Formula) M = 1 + ( 14 / ( 4 + ( P / 1000 ) ^ 0.5 ) Where, 2 <= "M" <= 4
Infiltration Allowance 0.10 L/ha/s

Site Data
Description

Industrial Building 6,968 m2 35,000 L/ha/d

Calculate Average Daily Demand
ADD = 35,000 x 0.70
ADD = 24,387 L/day
ADD = 0.28 L/s

Calculate Peaking Factor
M = 1 + 14

4 + 1 0.5

1,000
M = 4.00

Infiltration Allowance = 0.10 x 0.70
= 0.07 L/s

Calculate Peak Flow
Qp = 0.28 x 4.00 + 0.07

= 1.20 L/s

Use Max Peaking Factor 4

Density Flow Rate

500 Veteran's Drive
Sanitary Flow Calculations

22078 - Wat & San

2022-12-16
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APPENDIX C 
 

STORMWATER MANAGEMENT CALCULATIONS 
  



Runoff Coefficient = 0.25 0.90 0.95 0.08 0.9 Weighted
Surface Cover = Grass Asphalt Building Forest Conc. Runoff Coefficient

1 52683 24383 9004 19296 0 0 0.62

Total Area Area Area Area Area Area
(m2) (m2) (m2) (m2) (m2) (m2)

1 (Ex. Site) 34905 7178 8431 19296 0 0 0.79
2 10558 73 2398 6967 0 1120 0.93
3 7220 7220 0 0 0 0 0.25

Post Total 52683 14471 10829 26263 0 1120 0.75

500 Veteran's Drive
Calculation of Runoff Coefficients

Post Development

22078 - SWM
2022-09-14



Modified Rational Method
Storm (yrs) Coeff A Coeff B Coeff C Q = CiCIA / 360

2 678.09 4.70 0.78 Where:
5 853.61 4.70 0.77 Q - Flow Rate (m3/s)
10 975.87 4.70 0.76 C - Runoff Coefficient
25 1146.28 4.92 0.76 I - Storm Intensity (mm/hr)
50 1236.15 4.70 0.75 A - Area (ha.)

100 1426.41 5.27 0.76 Ci - Peaking Coefficient

Area Number
Area 5.27 ha

Runoff Coefficient 0.75

Time of Concentration 10 min

Return Rate 2 year
Peaking Coefficient (Ci) 1.00
Rainfall Intensity 83.1 mm/hr
Allowable Peak Flow 0.91 m3/s

Return Rate 5 year
Peaking Coefficient (Ci) 1.00
Rainfall Intensity 108.9 mm/hr
Allowable Peak Flow 1.20 m3/s

Return Rate 10 year
Peaking Coefficient (Ci) 1.00
Rainfall Intensity 126.5 mm/hr
Allowable Peak Flow 1.39 m3/s

Return Rate 25 year
Peaking Coefficient (Ci) 1.10
Rainfall Intensity 148.2 mm/hr
Allowable Peak Flow 1.79 m3/s

Return Rate 50 year
Peaking Coefficient (Ci) 1.20
Rainfall Intensity 164.2 mm/hr
Allowable Peak Flow 2.16 m3/s

Return Rate 100 year
Peaking Coefficient (Ci) 1.25
Rainfall Intensity 180.2 mm/hr
Allowable Peak Flow 2.47 m3/s

City of Barrie

500 Veteran's Drive
Allowable Peak Flows

Total Site Area

22078 - SWM
2022-09-14



Modified Rational Method
Storm (yrs) Coeff A Coeff B Coeff C Q = CiCIA / 360

2 678.09 4.70 0.78 Where:
5 853.61 4.70 0.77 Q - Flow Rate (m3/s)
10 975.87 4.70 0.76 C - Runoff Coefficient
25 1146.28 4.92 0.76 I - Storm Intensity (mm/hr)
50 1236.15 4.70 0.75 A - Area (ha.)

100 1426.41 5.27 0.76 Ci - Peaking Coefficient

Area Number
Area 3.49 ha 1.78 ha

Runoff Coefficient 0.79 0.59

Time of Concentration 10 min 10 min

Return Rate 2 year 2 year
Peaking Coefficient (Ci) 1.00 1.00
Rainfall Intensity 83.1 mm/hr 83.1 mm/hr
Post Development Peak Flow 0.64 m3/s 0.24 m3/s

Return Rate 5 year 5 year
Peaking Coefficient (Ci) 1.00 1.00
Rainfall Intensity 108.9 mm/hr 108.9 mm/hr
Post Development Peak Flow 0.84 m3/s 0.32 m3/s

Return Rate 10 year 10 year
Peaking Coefficient (Ci) 1.00 1.00
Rainfall Intensity 126.5 mm/hr 126.5 mm/hr
Post Development Peak Flow 0.97 m3/s 0.37 m3/s

Return Rate 25 year 25 year
Peaking Coefficient (Ci) 1.10 1.10
Rainfall Intensity 148.2 mm/hr 148.2 mm/hr
Post Development Peak Flow 1.25 m3/s 0.47 m3/s

Return Rate 50 year 50 year
Peaking Coefficient (Ci) 1.20 1.20
Rainfall Intensity 164.2 mm/hr 164.2 mm/hr
Post Development Peak Flow 1.52 m3/s 0.57 m3/s

Return Rate 100 year 100 year
Peaking Coefficient (Ci) 1.25 1.25
Rainfall Intensity 180.2 mm/hr 180.2 mm/hr
Post Development Peak Flow 1.73 m3/s 0.66 m3/s

Existing Area Proposed Area

500 Veteran's Drive
Post-Development Peak Flows

City of Barrie

22078 - SWM
2022-09-14



Q = 0.0028*C*I*A  (cms)

C = RUNOFF COEFFICIENT

I = RAINFALL INTENSITY = A/(Time+B)^C

A = AREA (ha)

LENGTH TOTAL I TOTAL S D Q V %
Q FULL FULL FULL

FROM TO (m) C A CA CA TO IN (mm/h) (cms) (%) (mm) (cms) (m/s)

- EX DCBMH STM MH1 51.0 0.81 2.95 2.39 2.39 15.10 0.55 86.70 0.58 0.50 600.0 0.43 1.54 132%

- STM CB1 TEE 28.4 0.90 0.24 0.22 0.22 10.00 0.24 108.92 0.07 2.00 300.0 0.14 1.94 48%

- STM MH1 STM CBMH 53.1 0.00 0.00 0.00 2.60 15.65 0.64 84.89 0.61 0.30 750.0 0.61 1.38 101%

- STM CB2 TEE 3.8 0.90 0.11 0.10 0.01 10.00 0.03 108.92 0.00 2.00 300.0 0.14 1.94 2%

- STM CAP STM MH2 4.3 0.95 0.69 0.66 0.66 10.00 0.05 108.92 0.20 0.50 525.0 0.30 1.40 65%

- STM MH2 STM CBMH 45.0 0.00 0.00 0.00 0.66 10.05 0.49 108.63 0.20 0.50 600.0 0.43 1.54 46%

- STM CBMH OUTLET 36.7 0.00 0.00 0.00 3.27 10.54 0.36 105.95 0.96 0.35 900.0 1.07 1.68 90%

Note:

2. Flow time for the existing pipe was calculated based on the length and slope of the existing storm pipes.

500 Veteran's Drive DATE: 14-Sep-22

Storm Sewer Pipe Design Sheet FILE: 22078

1. Ex. 600 mm storm sewer for the existing site area does not have sufficient capacity based on peak flows calculated using catchment plan by Richardson Engineering Ltd., dated October 2003

5-Year Storm Event CONTRACT/PROJECT 500 Veteran's Drive

Areas
MANHOLE INCREMENT FLOW TIME

(min)
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APPENDIX D 
 

WATER BALANCE CALCULATIONS 
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Area 10485 0 10485

Pervious Area 10485 0 10485

Impervious Area 0 0 0

Topography Infiltration Factor 0.3 0.0 (From MOE Table 3.1 for Rolling Land)

Soil Infiltration Factor 0.3 0.0

Land Cover Infiltration Factor 0.1 0.0

MOE Infiltration Factor 0.7 0.0

Actual Infiltration Factor 0.7 0.0

Run-Off Coeffiecient 0.3 1.0

Runoff from Impervious Surfaces* 0.0 0.95

Precipitation 914 914

Run-On 0.0 0.0

Other Inputs 0.0 0.0

Total Inputs 914 914

Precipitation Surplus 348.0 868.3 348

Net Surplus 348.0 868.3 348

Evapotranspiration 566.0 45.7 566

Infiltration 243.6 0.0 244

Rooftop Infiltration 0.0 0.0 0

Total Infiltration 243.6 0.0 244

Runoff Pervious Areas 104.4 0.0 104

Runoff Impervious Areas 0.0 868.3 868

Total Runoff 104.4 868.3 973

Total Outputs 914.0 914.0 1828

Difference (Inputs - Outputs) 0.0 0.0 0

Precipitation 9583 0 9583

Run-On 0 0 0

Other Inputs 0 0 0

Total Inputs 9583 0 9583

Precipitation Surplus 3649 0 3649

Net Surplus 3649 0 3649

Evapotranspiration 5935 0 5935

Infiltration 2554 0 2554

Rooftop Infiltration 0 0 0

Total Infiltration 2554 0 2554

Runoff Pervious Areas 1095 0 1095

Runoff Impervious Areas 0 0 0

Total Runoff 1095 0 1095

Total Outputs 9583 0 9583

Difference (Inputs - Outputs) 0 0 0

Note: 
1. Highlighted cells are input cells.

500 Veteran's Lane
Pre Development Water Balance

Infiltration Factors

Catchment Designation

Site

Inputs (per Unit Area)
(Precipitation values from Lake Simcoe Climate Data, 
dated April 2017)

(From MOE Table 3.1 for an average value between 
Medium combinations of clay and loam and Open 
sandy loam)

Outputs (per Unit Area)

(Evapotranspiration values from Lake Simcoe Climate 
Data, dated April 2017)

Inputs (Volumes)

Outputs (Volumes)

22078 - SWM
2022-09-14
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Area 0 3518 6967 10485

Pervious Area 0 0 0 0

Impervious Area 0 3518 6967 10485

Topography Infiltration Factor 0.3 0.0 0.0 (From MOE Table 3.1 for Rolling Land)

Soil Infiltration Factor 0.3 0.0 0.0

Land Cover Infiltration Factor 0.1 0.0 0.0

MOE Infiltration Factor 0.7 0.0 0.0

Actual Infiltration Factor 0.7 0.0 0.0

Run-Off Coeffiecient 0.3 1.0 1.0

Runoff from Impervious Surfaces* 0.0 0.95 0.95

Precipitation 914 914 914 914

Run-On 0 0 0 0

Other Inputs 0 0 0 0

Total Inputs 914 914 914 914

Precipitation Surplus 348.0 868.3 868.3 868.3

Net Surplus 348.0 868.3 868.3 868.3

Evapotranspiration 566.0 45.7 45.7 45.7

Infiltration 243.6 0.0 0.0 0.0

Rooftop Infiltration 0.0 0.0 0.0 0.0

Total Infiltration 243.6 0.0 0.0 0.0

Runoff Pervious Areas 104.4 0.0 0.0 0.0

Runoff Impervious Areas 0.0 868.3 868.3 868.3

Total Runoff 104.4 868.3 868.3 868.3

Total Outputs 914.0 914.0 914.0 914.0

Difference (Inputs - Outputs) 0.0 0.0 0.0

Precipitation 0 3215 6368 9583

Run-On 0 0 0 0

Other Inputs 0 0 0 0

Total Inputs 0 3215 6368 9583

Precipitation Surplus 0 3055 6049 9104

Net Surplus 0 3055 6049 9104

Evapotranspiration 0 161 318 479

Infiltration 0 0 0 0

Rooftop Infiltration 0 0 0 0

Total Infiltration 0 0 0 0

Runoff Pervious Areas 0 0 0 0

Runoff Impervious Areas 0 3055 6049 9104

Total Runoff 0 3055 6049 9104

Total Outputs 0 3215 6368 9583

Difference (Inputs - Outputs) 0 0 0 0

Note: 
1. Highlighted cells are input cells.

500 Veteran's Lane
Post Development Water Balance (Without Infiltration)

Infiltration Factors

Catchment Designation

Site

Inputs (per Unit Area)
(Precipitation values from Lake Simcoe Climate 
Data, dated April 2017)

(From MOE Table 3.1 for an average value 
between Medium combinations of clay and loam 
and Open sandy loam)

Outputs (per Unit Area)

(Evapotranspiration values from Lake Simcoe 
Climate Data, dated April 2017)

Inputs (Volumes)

Outputs (Volumes)

22078 - SWM
2022-09-14
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Total

Area 0 3518 6967 10485

Pervious Area 0 0 0 0

Impervious Area 0 3518 6967 10485

Topography Infiltration Factor 0.3 0 0 (From MOE Table 3.1 for Rolling Land)

Soil Infiltration Factor 0.3 0 0

Land Cover Infiltration Factor 0.1 0 0

MOE Infiltration Factor 0.7 0 0

Actual Infiltration Factor 0.7 0 0

Run-Off Coeffiecient 0.3 1 1

Runoff from Impervious Surfaces* 0.0 0.95 0.95

Precipitation 914 914 914 914

Run-On 0 0 0 0

Other Inputs 0 0 0 0

Total Inputs 914 914 914 914

Precipitation Surplus 348.0 868.3 868.3 868.3

Net Surplus 348.0 868.3 501.7 624.7

Evapotranspiration 566.0 45.7 45.7 45.7

Infiltration 243.6 0.0 0.0 0.0

Rooftop Infiltration 0.0 0.0 366.6 243.6

Total Infiltration 243.6 0.0 366.6 243.6

Runoff Pervious Areas 104.4 0.0 0.0 0.0

Runoff Impervious Areas 0.0 868.3 501.7 624.7

Total Runoff 104.4 868.3 501.7 624.7

Total Outputs 914.0 914.0 914.0 914.0

Difference (Inputs - Outputs) 0.0 0.0 0.0 0.0

Precipitation 0 3215 6368 9583

Run-On 0 0 0 0

Other Inputs 0 0 0 0

Total Inputs 0 3215 6368 9583

Precipitation Surplus 0 3055 6049 9104

Net Surplus 0 3055 3495 6550

Evapotranspiration 0 161 318 479

Infiltration 0 0 0 0

Rooftop Infiltration 0 0 2554 2554

Total Infiltration 0 0 2554 2554

Runoff Pervious Areas 0 0 0 0

Runoff Impervious Areas 0 3055 3495 6550

Total Runoff 0 3055 3495 6550

Total Outputs 0 3215 6368 9583

Difference (Inputs - Outputs) 0 0 0 0

Note:
1. Highlighted cells are input cells.

500 Veteran's Lane
Post Development Water Balance (With Infiltration)

Infiltration Factors

Catchment Designation

Site

Inputs (per Unit Area)

(Precipitation values from Lake Simcoe Climate 
Data, dated April 2017)

Depth of rainfall over the rooftop required to be 
infiltrated to achieve water balance.

(Evapotranspiration values from Lake Simcoe 
Climate Data, dated April 2017)

(From MOE Table 3.1 for an average value between 
Medium combinations of clay and loam and Open 
sandy loam)

Outputs (per Unit Area)

Inputs (Volumes)

Outputs (Volumes)

22078 - SWM
2022-09-14



Annual Rainfall Depth Required
366.6 m3

914.0 mm

366.6 mm
914 mm
40%

6,967 m2

4 mm
A x D

6,967 x 4
28 m3

Development Area x 5 mm
10,485 x 0.005

52 m3

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

Storage Volume Required =
=

=

It is proposed to infiltrate the 5 mm storm event over the rooftop area, resulting in a storage volume of 52 m³. 

=

=

As per Figure C.2, assuming depth of precipitation will be 4 mm.

Roof Top Area =
Rainfall Depth =

Storage Volume Required =
=

Annual Rainfall for Study Area =

% Annual Rainfall =

Find Percent of Annual Rainfall that Required Rainfall Depth represents:

500 Veteran's Drive
Water Balance Calculations

Depth of Rainfall Required = (From Post-Development Water Balance (With Infiltration))

22078 - SWM
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APPENDIX E 
 

PHOSPHORUS CALCULATIONS 
 

 

 

 

 

 

 

 

 

 

 



As per NVCA Phosphorus budget tool,

Industrial/ Commercial Export coefficient =

= 1.38

Where,             Tpi = 0.41

Precipitation = 932.9

Pj = 0.61

Rv = 0.59

Hay / Pasture
High Intensity 

Commercial/Industrial
Unpaved 

Road
Forest

Phosphorus Export (kg/ha/year) 0.08 1.38 0.83 0.06

Pre-Development Condition

Hay / Pasture
High Intensity 

Commercial/Industrial
Unpaved Road Forest

Area (ha) 1.55 0.00 0.00 0.00
 

Total P (kg) 0.12 0.00 0.00 0.00

Total Pre-Development P (kg) 0.12

Post-Development Condition (Uncontrolled):

Hay / Pasture
High Intensity 

Commercial/Industrial
Unpaved Road Forest

Area (ha): 0.72 1.06 0.00 0.00
 

Total P (kg) : 0.06 1.46 0.00 0.00

Total Uncontrolled Post-Development (kg): 1.52

Post-Development Condition (Controlled):

Untreated Area Hay / Pasture
High Intensity 

Commercial/Industrial
Unpaved Road Forest

Area (ha): 0.72 0.36 0.00 0.00
 

Total P (kg) : 0.06 0.50 0.00 0.00

Area Draining to Underground Storage Hay / Pasture
High Intensity 

Commercial/Industrial
Unpaved Road Forest

Area (ha): 0.00 0.70 0.00 0.00
 

Total P (kg) : 0.00 0.96 0.00 0.00

Soakaway Infiltration
Total P (kg): 0.96

Soakaway Infiltration Proficiency (%): 70
P Removed (kg): 0.67

P Remaining (kg): 0.29

Wet Detention Ponds
Total P (kg): 0.84

Wet Detention Ponds Proficiency (%): 85
P Removed (kg): 0.72

P Remaining (kg): 0.13

Total Post-Development P (kg): 0.13

Tpi x Precip x Pj x Rv x 10^-2

500 Veteran's Drive
Phosphorus Budget

22078 - SWM
2022-09-14
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APPENDIX F 
 

STORMTECH CHAMBER INFORMATION 
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TUÎi>W RVIhV
TUIjR̂W\\
Tj\jW >VI>U
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Th\hW >UIij
TUIUjiW VhIji
TUIR\iWĵ
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��=F<:
KDO
JCDOGBGCD:
C]
AKL=S
KF=
KsKGLKYL=
CD
BX=
9�A
�=Y:GB=�
���IKO:|QGQ=IMC<�X=
9�A
LC_C
KDO
BX=
�F==D
ABFGQ=
KF=
F=_G:B=F=O
BFKO=<KF�:
C]
9OsKDM=O
�FKGDK_=
AH:B=<:�
�DMI

ABCF<�=MX�
G:
K
F=_G:B=F=O
BFKO=<KF�
C]
ABCF<�=MX�
�DMI
�
̂?̂U
9OsKDM=O
�FKGDK_=
AH:B=<:�
�DMI

�
AUR
?i?V?j

U?�̂U
JA



 

   
SWM & Servicing Report, December 2022 G 
500 Veteran’s Drive, Barrie    22078 

 

APPENDIX G 
 

Engineering Drawings 
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