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FUNCTIONAL SERVICING REPORT AND SWM REPORT
104 WHITE CRESCENT - BARRIE

1.INTRODUCTION

PEARSON Engineering Ltd. has been retained by Michler Holdings Ltd. (Client) to prepare a
Functional Servicing Report (FSR) and Stormwater Management (SWM) Report in support of the
proposed 8 Unit Townhouse Development located at 104 White Crescent in the City of Barrie
(City), County of Simcoe (County).

The subject property is approximately 0.21 ha in size and is currently a vacant lot. The existing
site drains to the east sloping towards Veterans Drive at an average slope of 0.6%. The
Townhouse Units will front onto Veterans Drive with the driveway entrance connecting onto White
Crescent. The location of the site can be seen on Figure 1.

This FSR and SWM Report assesses the existing municipal infrastructure in the vicinity of the
Project, the onsite SWM facilities and internal services required to service the proposed Project.

2. SUPPORTING DOCUMENTS

The following documents have been referenced in the preparation of this report:

e  Ministry of the Environment, Design Guidelines for Sewage Works — 2008
e Ministry of the Environment, Design Guidelines for Drinking-Water Systems - 2008

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

o City of Barrie, Sanitary Sewage Collection System Policies and Design Guidelines —
September 2012

o City of Barrie, Water Distribution Specification — February 2005

e City of Barrie, Storm Drainage and Stormwater Management Policies and Design
Guidelines — November 2009

3. DESIGN POPULATION

The proposed development includes 8 townhouse residential units. Based on the average unit
size, a design population of 2.34 persons per unit has been selected as per City of Barrie
Standards. This results in a maximum projected design population of 19 persons. Refer to
Appendix A for calculations.

4. WATER SUPPLY AND DISTRIBUTION

4.1. WATER SERVICING DESIGN CRITERIA

The site is to have a total population of 19 persons. Utilizing the MOE Guidelines for domestic water
use of 225 L/capita/day, an Average Day Demand (ADD) of 0.05 L/sec is required. A Peak Rate
factor of 4.13 is used in calculating a Peak Hour Demand (PHD) of 0.20 L/sec for the development.
Calculations for the domestic water requirements for the site can be found in Appendix A.
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4.2. FIREFIGHTING AND INTERNAL WATER DISTRIBUTION SYSTEM

Each townhouse unit will be serviced separately with a 25 mm diameter domestic water service.
The proposed services will connect into the proposed internal 100 mm diameter watermain which
will connect into the existing 300 mm diameter municipal watermain on White Crescent. Locations
of the water service connections are shown on the Site Servicing DWG SS-1.

There is an existing fire hydrant on Veterans Drive in front of the project site. It is proposed that
this hydrant be utilized for fire servicing of the project site. Fire flow calculations were completed
as per the Fire Underwriters Survey (FUS) method and found to require 2,904 GPM for the
proposed building. Fire flow calculations can be seen in Appendix A.

We suggest that the City review the existing City watermain distribution system with respect to
the City's water treatment and supply capacities for both domestic and fire service for this
development and confirm that pressure and capacity allocation is available.

5. SANITARY SERVICING

5.1. SANITARY DESIGN CRITERIA

The site is to have a total population of 19 persons. Utilizing the City of Barrie Guidelines for
domestic sewer use of 225 L/capita/day, an Average Daily Flow (ADF) of 0.05 L/s is calculated.
Including extraneous flows and using a Peaking Factor of 4.0 for this project, a Peak Flow of 0.22 L/s
is calculated for the project site. The proposed sanitary sewer will be designed to convey the sanitary
design flows for the project to the existing 250 mm diameter sanitary sewer on White Crescent.
Sanitary design flow calculations can be found in Appendix B.

5.2. INTERNAL SANITARY SEWER SYSTEM

The sanitary sewers will be constructed in accordance with the City of Barrie’s Engineering
Standards and the MOE guidelines in order to service the Project. Each townhouse unit will have a
service lateral of a minimum diameter of 100 mm and will be designed to meet minimum design
grades and the required minimum and maximum velocities under flow conditions. The laterals will
connect into an internal 200 mm diameter sanitary sewer and outlet onto the existing 250 mm
diameter sanitary sewer on White Crescent. The existing 200 mm diameter sanitary sewer on White
Crescent has a capacity of 59 L/s at a slope of 0.97%. The proposed peak flow is 0.4% of the
existing capacity and therefore the existing 250 mm diameter sanitary sewer is sufficient to convey
the sanitary design flows. Refer to the Site Servicing DWG SS-1 for the proposed sanitary servicing
layout.

We suggest that the City review the sanitary design flow from this Project with respect to the City’s
sanitary treatment capacities and confirm that capacity allocation is available for this development.
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6. 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 and MECP requirements.
SWM parameters have evolved from an understanding of the location and sensitivity of the site's
natural systems. This FSR and 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:
e Protect life and property from flooding and erosion
e Maintain water quality for ecological integrity, recreational opportunities etc.
e Protect and maintain groundwater flow regime(s).
e Protect aquatic and fishery communities and habitats.

e Maintain and protect significant natural features.
6.1. ANALYSIS METHODOLOGY

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

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

e City of Barrie, Storm Drainage and Stormwater Management Policies and Design
Guidelines — 30 November 2009

In order to design the facilities to meet these requirements, it is essential to select the appropriate
modeling methodology for the storm system design. Given the size of the site, the Modified
Rational Method is appropriate for the design for the SWM system.

6.2. EXISTING CONDITIONS

The project site is approximately 0.21 hectares in size and is currently a vacant lot with a large
gravel area. The majority of the site's stormwater flows from west to east overland at
approximately 0.6%. Flows from the site either enter directly into the existing storm sewer system
on Veterans Drive or flow through the adjacent lots on Touchette Drive prior to entering the storm
sewer system. The storm sewer systems on White Crescent, Touchette Drive and Veterans Drive
ultimately outlet into the downstream SWM pond.

According to the report completed by Soil Engineers Ltd in January 2004, “beneath a layer of
topsoil, 15 to 35 cm thick, a stratum of silty sand till extends to the maximum investigated depths
in 6 boreholes. Occasional deposits of fine sand and silty clay were found below the silty sand till
deposit.” According to their findings, this soil is characterized as having high frost susceptibility,
low water erodibility, and is relatively permeable.
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According to the Development Charge Background Study for the Whiskey Creek Stormwater
Management Works, by Watson & Associates, April 29, 2011, the design of the downstream
SWM Pond has allocated a runoff coefficient of 0.48 for the project site. However, according to
the Sunfield Homes Veterans Drive, Storm Servicing Plan North As Constructed, by Pearson-
McCuaig Engineering Ltd., November 2011, the surrounding storm sewers have been designed
to allow the site to contribute flows towards White Crescent, Veterans Drive, and through the
adjacent lots on Touchette Drive utilizing a runoff coefficient of 0.45. As such, allowable flows for
the 2 and 5 year storm event have been designed to the 0.45 runoff coefficient to ensure
sufficient capacity within the storm sewer and the 10 to 100 year allowable flows have been
designed to the 0.48 runoff coefficient. Allowable peak flows for the site can be seen in Table 1
below. Detailed calculations for the existing drainage conditions can be found in Appendix C.

Table 1: Allowable Peak Flows

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
Storm Storm Storm Storm Storm Storm
Total Flow to White | 553 | 5004 | 0.005 0.006 0.007 0.008
Crescent (m3/s)

Total Flowto Veterans | 514 | 9019 | 0.023 0.030 0.036 0.041
Drive (m?/s)

Total Flow to Adjacent | no5 | 0007 | 0.008 0.011 0.013 0.015
Lots (m3/s)

Total A'E%"%"e Flow | 4022 | 0029 = 0.036 0.046 0.056 0.064

6.3. PROPDSED STORM DRAINAGE SYSTEM

The proposed development includes construction of 8 Townhouse Units with a curbed asphalt
parking area located west of the proposed buildings. The proposed drainage from the majority of
the development will flow overland towards permeable pavers located within the parking stalls on
the south side of the parking lot. Stormwater that is captured within the perforated pipe at the
base of the permeable pavers as well as that which is captured within the catch basin located
within the permeable pavers will direct stormwater runoff into the storm sewer system. An orifice
tube will be located south of MH1, restricting flows into the underground storage chambers.
Stormwater from the east side of the townhouse units will drain via overland flow uncontrolled
towards Veterans Drive, and a small area of sidewalk and landscape area on the south side of
the site will flow uncontrolled easterly towards existing residential units on Touchette Drive.

In the event of a major storm, defined as storms larger than the 5-year event, the storm sewer will
surcharge, forcing stormwater to the site's surface. All major storm flow will be contained within
the curbed parking lot and conveyed to White Crescent through the driveway entrance. The
proposed drainage patterns can be seen on the Post Development Storm Catchment Plan
DWG STM-1 under Appendix F.

6.4. STORMWATER QUANTITY CONTROL

The existing stormwater management features have been previously designed assuming the
Project Site would have a runoff coefficient of 0.45. The calculated post-development runoff
coefficient of 0.72 is greater than the allowable runoff coefficient, and so considerations were
taken to reduce post development peak flows to allowable values.
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Quantity control for the site will be achieved through the use of an orifice tube, underground
storage chambers and surface ponding. Calculations indicate that 39 m?® of storage is required for
the 100-year storm event. A 75 mm diameter orifice tube is located downstream of MH1
restricting storms up to the 10 year flow into 17 StormTech SC-310 underground storage units
which will provide 19 m® and are located in the west parking area. Storms greater than the 10
year storm event will surcharge to the surface and the remaining 10 m® of storage will be
provided by surface ponding. The driveway entrance is used as a major storm control weir
directing flows towards White Crescent. The controlled post development peak flows are shown
in Table 2. Detailed calculations can be seen in Appendix C.

Table 2: Post Development Peak Flows

2 Year 5Year | 10 Year | 25 Year 50 Year 100 Year
Storm Storm Storm Storm Storm Storm
Controlled Area
(To White Cres.) 0.010 0.012 0.014 0.019 0.019 0.019
(m3/s)
Uncontrolled Flow to
White Crescent (m¥/s) 0.001 0.001 0.002 0.002 0.002 0.002
Uncontrolied Flow to 14 559 | 0012 | 0014 | 0.016 0.018 0.019
Veterans Drive (m?/s)
Uncontrolled Flow to
Adjacent Lots (m?/s) 0.001 0.002 0.002 0.002 0.002 0.003
Total Site (m3/s) 0.021 0.027 0.032 0.039 0.041 0.043

Comparing flows from Table 1 and Table 2, the post development flows are less than allowable
for all storm events.

6.5. 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 objective of our Stormwater Quality Control
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 and are discussed in the following sections.

The majority of the proposed drainage from the parking lot area will be conveyed to a system of
permeable pavers complete with a perforated underdrain which will convey stormwater to the
storm sewer system designed to convey the 5 year storm event.

Runoff from rooftop of the west side of the proposed townhouse units will flow towards
underground infiltration units located within the grassed area on the west side of the site. An
overflow spout will be provided on the downspouts to direct water overland in the event that the
system surcharges.

Low Impact Development features are an emerging technology and therefore the guidelines listed
above are subject to change. As standard details and specifications are still being developed, all
details and locations are to be reviewed and approved by the City.
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6.6. 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. The existing downstream SWM Pond has been
sized to provide quality/erosion control for the project site area for 70% long-term suspended
solids removal assuming a runoff coefficient of 0.48 as per Table 3.2 in the MECP “Stormwater
Management Planning and Design Manual”’, March 2003. The site has a runoff coefficient of 0.72,
however the size of the site is small and thus only an additional 26.2 m3 would be required to
treat the site to Enhanced 80% long-term removal within the downstream SWM Pond. Given the
size of the downstream SWM pond and the pre-treatment provided through permeable pavers
and rooftop infiltration, this volume requirement is nominal and can easily be accommodated
within the downstream SWM pond, therefore, no additional quality control measures are
proposed.

6.7. 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:

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

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

e Restoration of exposed surfaces with vegetative and non-vegetative material as
soon as construction schedules permit. The duration in which surfaces are
disturbed/exposed shall not exceed 30 days.

e Reduce stormwater drainage velocities where possible.

e  Minimize the amount of existing vegetation removed.

6.8. WATER BALANCE

Since the post-development state will increase the imperviousness of the site, considerations
were taken in regards to groundwater recharge. According to the Infiltration Test Summary
completed by WSP dated November 3,2020, the in-situ testing demonstrated the soil has an
infiltration rate of 52 mm/hr (1.3 x 10-%). These results have been included in Appendix D.

Calculations were completed utilizing pre-development to post development volume requirements
as well as the City of Barrie minimum infiltration volume requirements of 5 mm over the total area
of the site. The City of Barrie values govern the infiltration requirements and thus 11 m3 of
storage is required. Stormwater runoff from the west half of the rooftop of the building will be
directed into 4 underground StormTech SC-740 infiltration units located in the grassed area on
the west side of the site to provide 11.8 m?3 of infiltration storage. In the event of a storm event
greater than the available storage volume in the infiltration chambers, an overflow will be installed
on the roof downspout at the building which will allow stormwater to be conveyed via overland
flow to the storm sewer. Detailed calculations can be found in Appendix D.
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6.9. PHOSPHORUS CALCULATIONS

Local conservation authorities have determined the importance of reducing phosphorus levels in
water courses in this area. The reduction was based on conservative values derived from the
LSRCA. As such, best efforts are to be employed in order to reduce phosphorus levels to pre-
development levels or better.

The existing site generates approximately 0.01 kg of phosphorus annually and the proposed
Project will generate approximately 0.28 kg of phosphorus annually if uncontrolled. Best efforts
will be used in order to reduce the phosphorus loading as much as is reasonably possible.

To minimize the amount of phosphorus discharged from the site, a treatment train approach is to
be utilized. Rooftop runoff from the west side of the proposed buildings will be directed to
underground infiltration units and parking lot runoff will be conveyed to permeable paver units.
Stormwater from the site will then flow through the storm sewer system and into the downstream
wet pond.

According to the LSRCA Phosphorus Loading Development Tool, the typical phosphorus
reduction is 60% for infiltration, 45% for permeable pavers and 63% for a wet pond.

The following chart details the anticipated phosphorous loadings for the pre and post-
development conditions.
Table 3: Phosphorus Loadings

Total P (kg)
Pre-Development 0.01
Uncontrolled
Post Development 0.28
Controlled
Post Development 0.06

Detailed calculations can be found in Appendix E.

6.10. MAINTENANCE

6.10.1.5TORMTECH CHAMBERS

The StormTech Chambers are proposed to provide 11.8 m® of underground infiltration volume
and 19.0 m® of storage volume. The chambers should be inspected every 6 months and after
each major rainfall event during the first year to ensure that the storm tanks are free of any
debris. In subsequent years, the chambers should be inspected semi-annually, or more if deemed
necessary for this specific site.

If the average depth of sediment exceeds 3 inches throughout the length of the chamber, a
cleanout should be performed. Maintenance should be executed using a vacuum pump truck to
evacuate sediment and debris from system. The system should be flushed with clean water, with
care taken to avoid extreme direct water pressures and is to be performed in dry weather.
Material removed from the unit will be disposed of in a similar manner to that of other stormwater
management facilities.

The owner should keep a Record of Maintenance Book to log inspection results and cleanout
frequency. The maintenance manual from the manufacturer is included in Appendix D.
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6.10.2. PERMEABLE PAVERS

Permeable pavement requires regular inspection and maintenance to ensure that it functions
properly. The limiting factor for permeable pavers is clogging within the aggregate layers, filler, or
underdrain. The pavers themselves can be reused. Annual inspections of permeable pavement
should be conducted in the spring to ensure continued infiltration performance. These inspections
should check for spilling or deterioration and investigate whether water is draining between
storms. The pavement reservoir should drain completely within 48 hours of the end of the storm
event.

7. SECONDARY UTILITIES

Given the location of the subject site, it is anticipated that secondary utilities (hydro, cable, phone
and gas) will be available to service the site. This will be investigated further in the detailed
design stage.

8. CONCLUSIONS

The proposed development will require the connection of the watermain services and the sanitary
services to White Crescent. Storm services for the development will be conveyed to White
Crescent.

The SWM design for this site takes into account the existing conditions and is contained within
the site's boundaries. Permeable pavers and rooftop infiltration are proposed to provide
phosphorus reduction and water balance. Quality control will be provided within the downstream
SWM Pond.

The analysis and conceptual design outlined in this report demonstrates that the servicing is
feasible.

All of which is respectfully submitted,
PEARSON ENGINEERING LTD.

o, Mok U\/D

Taylor Arkell, P. Eng Mike Dejean, P.Eng.
Project Engineer Manager of Engineering Services
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Design Criteria

Demand per capita (Q):

Peak Rate Factor (Max. Hour)
Max. Day Factor

104 White Crescent - Barrie, Ontario
Water Flow Calculations

225 Li/cap/day
4.13 (Table 3-1: Peaking Factors, MOE Design Guidelines for Drinking-Water Systems)
2.75 (Table 3-1: Peaking Factors, MOE Design Guidelines for Drinking-Water Systems)

PEARSO

ENGINEERING LTD.

Site Data

Description Density Units Peaking Factors

Apartments 2.34 people/unit 8 units MAX DAY FACTOR* 2.75
PEAK RATE FACTOR*  4.13

*From MOE Manual based on

Calculate Population Population of 500 - 1,000

Pop. Apartments = 2.34 X 8

Pop. Total = 19 people

Calculate Average Day Demand (ADD)

ADD = 225 X 19

ADD = 4212 L/day

ADD = 0.05 L/s

Calculate Max Day Flow

MDF = 0.05 X 2.75

MDF = 0.13 L/s

Calculate Peak Hour Demand

PHD = 0.05 X 4.13

PHD = 0.20 L/s



PEARSON

ENGINEERING LTD.
104 White Crescent, Barrie Ont.
Fire Flow Calculations - Townhouses
Location: 104 White Crescent, Barrie Ont Project: 104 White Crescent
OBC Occupancy: Residential Occupancies - Class C Project Number: 18058
Building Foot 5
Print: 502'm Construction Class Charge
. o Wood Frame 15
# of Stories: 3 Townhouse Buildings Ordinary 10
**Utilizing worst case scenario for townhouse units Non-Combustible 0.8
Fire Resistive 0.6
Construction Class: [ Ordinary Construction |
Contents Charge
Automated Sprinkler Protection Credit Total Non-Combustible -25%
NFPA 13 sprinkler standard No 30% Limited Combustible -15%
Standard Water Supply No 10% 0% Combustible 0%
Fully Supervised System No 10% Free Burning 15%
Rapid Burning 25%
Contents Factor: [ Limited Combustible | Charge:
Exposure 1 (north) Distance to Exposure Building (m) 35 20% Separation Charge
Existing Residential Length - Height ' 0 0-3.0m 25%
Exposure 2 (east) Distance to Exposure Building (m) S45.1 0% 3.1-10.0m 20%
Existing Residential Length - Height ’ ° 10.1-20.0m 15%
Exposure 3 (south) Distance to Exposure Building (m) 103 15% 20.1-30.0m 10%
Existing Commercial Length - Height i 0 30.1-450m 5%
Exposure 4 (west) Distance to Exposure Building (m) 36.2 5% >45.1m 0%
Existing Residential Length - Height i °

Are Buildings Contigious?
Fire Resistant Building:

Calculations:

RFF =220 x C x VA

Round to Nearest 1000 L/min

Correction Factors:
Occupancy
Fire Flow Adjusted for Occupancy
Reduction For Sprinkler
Fire Flow w/ Sprinkler Reduction
Exposure Charge
Fire Flow w/ Exposure Charge

Required Fire Flow:

Round to Nearest 1,000 L/min

Total: *no more than 75%

Yes

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

c= [ 10 ] [Ordinary Construction |

A= 1,506 m?2 Where: RFF = required fire flow in liters per minute

C = Coefficient related to the type of construction
A= the total floor area in square meters (excluding
basements in building considered

RFF = 8,538 L/min
RFF = 9,000 L/min  *Must be > 2000 L/min or < 45,000 L/min

-1,350 L/min
E= 7,650 L/min As per "Water Supply for Public Fire Protection” pg.20 note H:
F= 0 L/min RFF =E-F+G

7,650 L/min
G= 3,060 | L/min [ E T F T &6 ]

10,710 [ L/min 7,650 0 3,060

RFF= 7650 L/min - 0 L/min + 3060 L/min
RFF = L/min RFF = 10,710 L/min

| RFF= | 11,000 [ L/min |

| rREF= | 2904 | GPM |

| RFF=] 183 | Lis |

18058_Fire Flow Calcs - June 2020.xIsm
11/24/2020
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ENGINEERING LTD.
104 White Crescent - Barrie, Ontario
Sanitary Flow Calculations
Design Criteria
Flow per capita (Q): 225 L/cap/day
Peak Flow Qp=P*Q*M/86400+1*A
Peaking Factor (Harmon Formula) M=1+(14/(4+(P/1000)70.5)) Where: 2<="M"<=4
Site Data
Description Density Units Flow Rate
Townhouse Units 2.34 people/unit 8 units 225 L/cap/d
Calculate Population
Pop. Apartments = 2.34 X 8
Pop. = 19 people
Calculate Average Daily Flows
ADF (L/s) = 225 X 19
ADF (L/s) = 4212 L/day
ADF (L/s) = 0.05 L/s
Calculate Peaking Factor
M = 1 + 14 0.1 0.12
4 + 19 0
1,000
M = 4.40
Use Max Peaking Factor 4
Calculate Peak Flow
Qp = 0.05 X 4.00
= 0.20 L/s
Infiltration Allowance
lity of Barrie extraneous flow rate = 0.10 L/s/ha
Area of Site = 0.21 ha
Extraneous Flows = 0.02 L/s
Qp (Inc. Infiltration Allowance) = 0.22 L/s
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104 White Crescent, Barrie, Ontario
Calculation of Runoff Coefficients

PEARSON

ENGINEERING

LTD.

Runoff Coefficient = 0.16 0.95 0.95 0.60 0.95 Weighted
Surface Cover = *Grass Asphalt Building Gravel Concrete Runoff Coefficient
PRE Total Area Area Area Area Area Area
DEVELOPMENT (m?) (m?) (m?) (m?) (m?) (m?)
1 2106 671 0 0 1435 0 0.46
Pre Total 2106 671 0 0 1435 0 0.46
POST Total Area Area Area Area Area Area
DEVELOPMENT (m? (m?) (m?) (m? (m? (m?)
1 1333 303 729 226 0 75 0.77
2 55 7 44 0 0 5 0.86
3 580 210 0 280 0 90 0.66
4 138 96 0 0 0 41 0.40
Post Total 2106 616 773 506 0 211 0.72

*Value taken from Soil Engineers Ltd

. Soil Report, January 2004

18058 - SWM_revl.xIsx
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PEARSON

ENGINEERING LTD.

104 White Crescent, Barrie, Ontario

Allowable Peak Flows

City of Barrie
Storm (yrs) Coeff A Coeff B Coeff C

2 678.085 4.699 0.781

5 853.608 4.699 0.766

10 975.865 4.699 0.760

25 1146.275 4.922 0.757

50 1236.152 4.699 0.751

100 1426.408 5.273 0.759
Area Number 1- To White Cres. 2- To Veteran's Drive
Area 0.03 ha 0.14 ha
Runoff Coefficient (2 and 5 Year) 0.45 0.45
Runoff Coefficient (10 to 100 Year) 0.48 0.48
Time of Concentration 10 min 10 min
Return Rate 2 year 2 year
Peaking Coefficient (C)) 1.0 1.0
Rainfall Intensity 83.1 mm/hr 83.1 mm/hr
Pre-Development Peak Flow 0.003 m®/s 0.014 m®/s
Return Rate 5 year 5 year
Peaking Coefficient (C)) 1.0 1.0
Rainfall Intensity 108.9 mm/hr 108.9 mm/hr
Pre-Development Peak Flow 0.004 m®/s 0.019 m®/s
Return Rate 10 year 10 year
Peaking Coefficient (C;) 1.0 1.0
Rainfall Intensity 126.5 mm/hr 126.5 mm/hr
Pre-Development Peak Flow 0.005 m®/s 0.023 m®/s
Return Rate 25 year 25 year
Peaking Coefficient (C)) 1.1 1.1
Rainfall Intensity 148.2 mm/hr 148.2 mm/hr
Pre-Development Peak Flow 0.006 m®/s 0.030 m®/s
Return Rate 50 year 50 year
Peaking Coefficient (C)) 1.2 1.2
Rainfall Intensity 164.2 mm/hr 164.2 mm/hr
Pre-Development Peak Flow 0.007 m®/s 0.036 m®/s
Return Rate 100 year 100 year
Peaking Coefficient (C) 1.25 1.25
Rainfall Intensity 180.2 mm/hr 180.2 mm/hr
Pre-Development Peak Flow 0.008 m®/s 0.041 m®/s

Modified Rational Method

Q=CCIA/360
Where:
Q- Flow Rate (m®/s)
Ci- Peaking Coefficient
C- Rational Method Runoff Coefficient
I- Storm Intensity (mm/hr)
A- Area (ha.)

3-To Adjacent Lots
0.05 ha

0.45
0.48

10 min

2 year
1.0

83.1 mm/hr
0.005 m®/s

5 year
1.0

108.9 mm/hr
0.007 m®/s

10 year
1.0

126.5 mm/hr
0.008 m°/s

25 year
11

148.2 mm/hr
0.011 m’/s

50 year
1.2

164.2 mm/hr
0.013 m°/s

100 year
1.25

180.2 mm/hr
0.015 m°/s

18058 - SWM_rev1.xlsx
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Storm (yrs)

10

25

50
100

Area Number

Area
Runoff Coefficient
Time of Concentration

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Post-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Post-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Post-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Post-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Post-Development Peak Flow

Return Rate

Peaking Coefficient (C;)
Rainfall Intensity
Post-Development Peak Flow

PEARSON

ENGINEERING LTD.

104 White Crescent, Barrie, Ontario
Post-Development Peak Flows

City of Barrie

Coeff A Coeff B Coeff C
678.085 4.699 0.781
853.608 4.699 0.766
975.865 4.699 0.760
1146.275 4,922 0.757
1236.152 4.699 0.751
1426.408 5.273 0.759

Area to Quantity Control

1

0.13 ha
0.77
10 min

2 year
1.00
83.1
0.02 m3/s

5 year
1.00
108.9

0.03 m3/s

10 year
1.00
126.5

0.04 m¥/s

25 year
1.10
148.2

0.04 m¥/s

50 year
1.20
164.2

0.05 m¥/s

100 year
1.25
180.2

0.05 m¥/s

Uncontrolled to White

Cres.
2

0.006 ha
0.86
10 min

2 year
1.00
83.1

0.001 m¥/s

5 year
1.00
108.9

0.001 m¥/s

10 year
1.00
126.5

0.002 m®/s

25 year
1.10
148.2

0.002 m®/s

50 year
1.20
164.2

0.002 m®/s

100 year

1.25
180.2
0.002 m®/s

Modified Rational Method

Q=CCIA/360
Where:
Q- Flow Rate (m®/s)
Ci- Peaking Coefficient
C- Rational Method Runoff Coefficient
I- Storm Intensity (mm/hr)
A- Area (ha.)

Uncontrolled to Veterans Uncontrolled to Adjacent

Lots
3 4
0.06 ha 0.01 ha
0.66 0.40
10 min 10 min
2 year 2 year
1.00 1.00
83.1 83.1
0.009 m¥/s 0.001 m3/s
5 year 5 year
1.00 1.00
108.9 108.9
0.012 m¥/s 0.002 m3/s
10 year 10 year
1.00 1.00
126.5 126.5
0.014 m®/s 0.002 md/s
25 year 25 year
1.10 1.10
148.2 148.2
0.016 m®/s 0.002 md/s
50 year 50 year
1.20 1.20
164.2 164.2
0.018 m®/s 0.002 m3/s
100 year 100 year
1.25 1.25
180.2 180.2
0.019 m®/s 0.003 m?/s

18058 - SWM_rev1.xlsx
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PEARSON

R ENGINEERING LTD.
104 White Crescent, Barrie, Ontario
Stage-Storage-Discharge Table
Orifice 1 Orifice 1 Weir Weir
Elevation Area Volume Cum. Vol. Head Flow Head Flow Total Flow
(m) (m%) (m®) (m®) (m) (m°/s) (m) (m®/s) (m®/s)
310.90 0 0 0 0.02 0.002 0.00 0.000 0.002
310.95 0 0 0 0.07 0.004 0.00 0.000 0.004
311.00 0 0.0 0 0.12 0.005 0.00 0.000 0.005
311.05 0 1.1 1 0.17 0.007 0.00 0.000 0.007
311.10 0 1.1 2 0.22 0.007 0.00 0.000 0.007
311.15 0 1.1 3 0.27 0.008 0.00 0.000 0.008
311.20 0 1.9 5 0.32 0.009 0.00 0.000 0.009
311.25 0 1.8 7 0.37 0.010 0.00 0.000 0.010
311.30 0 1.8 9 0.42 0.010 0.00 0.000 0.010
311.35 0 1.7 10 0.47 0.011 0.00 0.000 0.011
311.40 0 1.6 12 0.52 0.011 0.00 0.000 0.011
311.45 0 1.5 13 0.57 0.012 0.00 0.000 0.012
311.50 0 1.3 15 0.62 0.012 0.00 0.000 0.012
311.55 0 1.1 16 0.67 0.013 0.00 0.000 0.013
311.60 0 1.1 17 0.72 0.013 0.00 0.000 0.013
311.65 0 1.1 18 0.77 0.014 0.00 0.000 0.014
311.70 0 1.1 19 0.82 0.014 0.00 0.000 0.014
311.75 0 0.0 19 0.87 0.015 0.00 0.000 0.015
311.80 0 0.0 19 0.92 0.015 0.00 0.000 0.015
312.20 0 0.0 19 1.32 0.018 0.00 0.000 0.018
312.21 3 0.0 19 1.33 0.018 0.00 0.000 0.018
312.22 8 0.1 19 1.34 0.018 0.00 0.000 0.018
312.23 16 0.1 19 1.35 0.018 0.00 0.000 0.018
312.24 27 0.2 19 1.36 0.018 0.00 0.000 0.018
312.25 40 0.3 20 1.37 0.018 0.00 0.000 0.018
312.26 56 0.5 20 1.38 0.018 0.00 0.000 0.018
312.27 75 0.7 21 1.39 0.018 0.00 0.000 0.018
312.28 94 0.8 22 1.40 0.019 0.00 0.000 0.019
312.29 115 1.0 23 141 0.019 0.00 0.000 0.019
312.30 134 1.2 24 1.42 0.019 0.00 0.000 0.019
312.31 151 1.4 25 1.43 0.019 0.00 0.000 0.019
312.32 168 1.6 27 1.44 0.019 0.00 0.000 0.019
312.33 184 1.8 29 1.45 0.019 0.00 0.000 0.019
312.34 200 1.9 31 1.46 0.019 0.00 0.000 0.019
312.35 217 2.1 33 1.47 0.019 0.00 0.000 0.019
312.36 233 2.2 35 1.48 0.019 0.00 0.000 0.019
312.37 250 2.4 37 1.49 0.019 0.00 0.000 0.019
312.38 267 2.6 40 1.50 0.019 0.00 0.000 0.019
312.39 283 2.7 43 1.51 0.019 0.00 0.000 0.019
312.40 301 2.9 46 152 0.019 0.00 0.000 0.019
312.41 319 3.1 49 1.53 0.019 0.01 0.010 0.029
312.42 337 3.3 52 1.54 0.019 0.02 0.027 0.046
312.43 355 3.5 56 1.55 0.020 0.03 0.049 0.069
312.44 373 3.6 59 1.56 0.020 0.04 0.076 0.096
312.45 403 3.9 63 1.57 0.020 0.05 0.106 0.126
312.46 428 4.2 67 1.58 0.020 0.06 0.140 0.160
Orifice 1

Diameter 75 mm

Invert Elevation 310.84

Orifice Constant 0.80

Orifice Centroid 310.88

Orifice Flow Formula

0.801(D/2000)°x(2x9.81xH)"

Major Storm Control Weir

Width

Invert of Weir

Weir Flow Formula

5.60m

312.42m
1.7WH"®

18058 - SWM_rev1.xlsx
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PEARSON

N\_# ENGINEERING LTD.
AN
104 White Crescent, Barrie, Ontario
Quantity Control Volume Calculations
DATE: 19-Nov-20
FILE: 18058
CONTRACT/PROJECT: 104 White Crescent
Modified Rational Method Parameters SWM Pond Design Input COMPLETED BY: MKRW
Pre Post Time of Time
Development Development Concentration Increments Pre Development Post Development Chicago Storm Chicago Storm | Chicago Storm Allowable Post Development
Area (ha) Area (ha) (min) (min) Runoff Coefficient Runoff Coefficient Storm (yrs) Coefficient Coefficient Coefficient Outflow Runoff Coefficient
0.03 0.13 10 5 *0.45 0.77 A B C (m3/s)
**0.48 2 678.085 4.699 0.781 0.010 0.77
*Runoff Coefficient for 2 and 5 year storm 5 853.608 4.699 0.766 0.012 0.77
*Runoff Coefficient for 10 to 100 year storm 10 975.865 4.699 0.760 0.014 0.77
Note: Refer to page Calculation of Runoff Coefficients for detailed calculations of Modified Rational Method parameters. 25 1146.275 4.922 0.757 0.019 0.85
Allowable Runoff Rate 50 1236.152 4.699 0.751 0.019 0.92
2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 100 1426.408 5.273 0.759 0.019 0.96
C 0.45 0.45 0.48 0.48 0.48 0.48
Ci 1.00 1.00 1.00 1.10 1.20 1.25
| 83.11 108.92 126.55 148.15 164.22 180.15 Results
A 0.03 0.03 0.03 0.03 0.03 0.03 Storm Storage Time
3 .
Q 0.003 0.004 0.005 0.006 0.007 0.008 Event m min
Note: Q= 0.00278CCjIA 2 10 20
5) 14 25
|Rainfall Station | Barrie 10 18 30
25 22 30
50 30 35
100 39 40
Note: Storage volume calculated as per Hydrology Handbook, Second Edition, American Society of Civil Engineers, 1996
2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
Time Intensity Inflow Outflow Storage Difference Intensity Inflow Outflow Storage Difference Intensity Inflow Outflow Storage Difference Intensity Inflow Outflow Storage | Difference | Intensity Inflow Outflow Storage| Differencel Intensity  Inflow Outflow Storage | Difference
(min) mm/hr m°/s m%/s m? mm/hr m°/s m®/s m® mm/hr m’/s m®/s m® mm/hr m’/s m®/s m® mmmr m%s  ms m® mm/mr~ ms m’/s m®
5 114.99 0.03 0.01 5 3 149.77 0.04 0.01 7 4 173.57 0.05 0.01 9 5 201.77 0.06 0.02 11 6 224.41 0.08 0.02 15 8 243.43 0.09 0.02 17 10
10 83.11 0.02 0.01 8 1 108.92 0.03 0.01 11 2 126.55 0.04 0.01 14 2 148.15 0.05 0.02 17 3 164.22 0.06 0.02 22 4 180.15 0.06 0.02 27 5
15 66.12 0.02 0.01 9 0 87.04 0.02 0.01 13 1 101.30 0.03 0.01 16 1 119.04 0.04 0.02 20 1 131.81 0.05 0.02 26 2 145.31 0.05 0.02 32 3
20 55.41 0.02 0.01 10 0 73.19 0.02 0.01 14 0 85.30 0.02 0.01 17 0 100.48 0.03 0.02 21 1 111.22 0.04 0.02 29 1 122.92 0.04 0.02 35 2
25 47.98 0.01 0.01 10 0 63.55 0.02 0.01 14 0 74.15 0.02 0.01 17 0 87.49 0.03 0.02 22 0 96.84 0.03 0.02 30 1 107.18 0.04 0.02 37 1
30 42.49 0.01 0.01 9 0 56.41 0.02 0.01 14 0 65.88 0.02 0.01 18 0 77.83 0.02 0.02 22 0 86.16 0.03 0.02 30 0 95.44 0.03 0.02 38 0
35 38.25 0.01 0.01 9 -9 50.89 0.01 0.01 14 -1 59.47 0.02 0.01 17 0 70.33 0.02 0.02 21 -1 77.87 0.03 0.02 30 0 86.31 0.03 0.02 39 0
40 34.87 0.01 0.00 0 0 46.47 0.01 0.01 13 -1 54.35 0.02 0.01 17 -1 64.32 0.02 0.02 21 -1 71.24 0.02 0.02 30 -1 78.97 0.03 0.02 39 0
45 32.09 0.01 0.00 0 0 42.84 0.01 0.01 13 -13 50.14 0.01 0.01 16 -16 59.39 0.02 0.02 20 -20 65.78 0.02 0.02 30 -1 72.93 0.03 0.02 39 0
50 29.78 0.01 0.00 0 0 39.81 0.01 0.00 0 0 46.61 0.01 0.00 0 0 55.25 0.02 0.00 0 0 61.21 0.02 0.02 29 -1 67.87 0.02 0.02 38 -1
55 27.81 0.01 0.00 0 0 37.23 0.01 0.00 0 0 43.62 0.01 0.00 0 0 51.72 0.02 0.00 0 0 57.32 0.02 0.02 28 -28 63.55 0.02 0.02 37 -1
60 26.12 0.01 0.00 0 0 35.00 0.01 0.00 0 0 41.03 0.01 0.00 0 0 48.68 0.02 0.00 0 0 53.96 0.02 0.00 0 0 59.82 0.02 0.02 37 -1
65 24.64 0.01 0.00 0 0 33.06 0.01 0.00 0 0 38.77 0.01 0.00 0 0 46.02 0.01 0.00 0 0 51.03 0.02 0.00 0 0 56.56 0.02 0.02 36 -36

Maximum Storage Volume
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y PEARSON

\\\\,%‘ ENGINEERING LTD.

104 White Crescent, Barrie, Ontario
Quality Control Calculations

Given that the downstream SWM Pond is designed to provide 70% long-term S.S. removal for the site at a runoff coefficient of 0.48
Storage Volume accounted for in pond = 219 m® from Table 3.2 Water Quality Storage Requirements

Volume Requred for Enhanced long-term S.S.

_ 3 . .
removal in wet pond = 481 m from Table 3.2 Water Quality Storage Requirements

Deficit storage in wet pond 262 m

Therefore 26.9m® of storage is required within the downstream SWM pond to provide Enhanced long term S.S. removal.

18058 - SWM_rev1.xlsx
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104 White Crescent, Barrie, Ontario
Permeable Pavers Sizing Calculations

Infiltration volumes from MOE Stormwater Management Planning and Design Manual to size Bioretention Filter
Table 3.2 Water Quality Storage Requirements are as follows:

Design Area Total = 0.21 ha
Total Imperviousness = 71%
Storage Volume = 35 m’ha  (Enhanced 80% long-term S.S. removal)
Area 1 Storage Volume Required = 0.21 X 354
= 7.4 m?3

Find Storage Volume provided in Permeable Pavers:

Area of Pavers (A) = 17.0 m?
Depth of Trench (d) = 1.10 m
Storage Volume (V) = 0.4(A x d)
= 75 m?
Use Equation 4.12 to find Area of Permeable Pavers:
Depth of Controlling Filter Medium (d) = 1.10 m
Coefficient of Permeability of the = 45.0 mm/hr
Controlling Filter Media (k)
Operating Head of Water On the Filter (h) = 0.18 m
Design Drawdown Time (t) = 36 hr
Surface Area Of Filter (A) = 1000vd
k(h+d)t
= 4.0 m?
Required Provided
Area 1 Surface Area = 4.0 m? 17.0 m?

PEARSON

ENGINEERING LTD.

18058 - SWM_rev1.xlsx
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APPENDIX D

WATER BALANCE CALCULATIONS

FUNCTIONAL SERVICING REPORT AND SWM REPORT, NOVEMBER 2020
104 WHITE CRESCENT, BARRIE

18058



PEARSON

ENGINEERING LTD.

104 White Crescent, Barrie, Ontario
Pre Development Water Balance

Site
Catchment Designation
Grassed Gravel Total
Area 671 1435 2106
Pervious Area 671 0 671
Impervious Area 0 1435 1435
_ Infiltration Factors
Topography Infiltration Factor 0.2 0
Soil Infiltration Factor 0.2 0
Land Cover Infiltration Factor 0.1 0
MOE Infiltration Factor 0.5 0
Actual Infiltration Factor 0.5 0
Run-Off Coeffiecient 0.5 1
Runoff from Impervious Surfaces 0 0.6
Inputs (per Unit Area)
Precipitation 914 914 914
Run-On 0 0 0
Other Inputs 0 0 0
Total Inputs 914 914 914
Outputs (per Unit Area)
Precipitation Surplus 343.0 548.4 483.0
Net Surplus 343.0 548.4 483.0
Evapotranspiration 571.0 365.6 431.0
0.0
Infiltration 171.5 0.0 54.6
Rooftop Infiltration 0.0 0.0 0.0
Total Infiltration 171.5 0.0 54.6
Runoff Pervious Areas 171.5 0.0 54.6
Runoff Impervious Areas 0.0 548.4 373.7
Total Runoff 1715 548.4 428.3
Total Outputs 914.0 914.0 914.0
Difference (Inputs - Outputs) 0.0 0.0 0.0
Inputs (Volumes)
Precipitation 613 1312 1925
Run-On 0 0 0
Other Inputs 0 0 0
Total Inputs 613 1312 1925
Outputs (Volumes)
Precipitation Surplus 230 787 1017
Net Surplus 230 787 1017
Evapotranspiration 383 525 908
Infiltration 115 0 115
Rooftop Infiltration 0 0 0
Total Infiltration 115 0 115
Runoff Pervious Areas 115 0 115
Runoff Impervious Areas 0 787 787
Total Runoff 115 787 902
Total Outputs 613 1312 1925
Difference (Inputs - Outputs) 0 0 0

Note: Highlighted cells are input cells.

(From MOE Table 3.1 for Rolling Land)
(From MOE Table 3.1 for Medium combinations of clay
and loam)

(Precipitation values from Lake Simcoe Climate Data
Values, Lovers Creek Subwatershed)

(Evapotranspiration values for pervious area from
Lake Simcoe Climate Data Values, Lovers Creek
Subwatershed for impervious areas is the difference
between the total precipitation

and the net surplus)

18058 - SWM_rev1.xlsx
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PEARSON

ENGINEERING LTD.

104 White Crescent, Barrie, Ontario
Post Development Water Balance (No Infiltration)

Site
Catchment Designation
Grassed Paved Building Total
Area 616 984 506 2106
Pervious Area 616 0 0 616
Impervious Area _ 0 984 506 1490
_ Infiltration Factors
Topography Infiltration Factor 0.2 0 0
Soil Infiltration Factor 0.2 0 0
Land Cover Infiltration Factor 0.1 0 0
MOE Infiltration Factor 0.5 0 0
Actual Infiltration Factor 0.5 0 0
Run-Off Coeffiecient 0.5 1 1
Runoff from Impervious Surfaces 0 0.95 0.95
Inputs (per Unit Area)
Precipitation 914 914 914 914
Run-On 0 0 0 0
Other Inputs 0 0 0 0
Total Inputs 914 914 914 914
Outputs (per Unit Area)
Precipitation Surplus 343.0 868.3 868.3 714.6
Net Surplus 343.0 868.3 868.3 714.6
Evapotranspiration 571.0 45.7 45.7 199.4
Infiltration 171.5 0.0 0.0 50.2
Rooftop Infiltration 0.0 0.0 0.0 0.0
Total Infiltration 171.5 0.0 0.0 50.2
Runoff Pervious Areas 171.5 0.0 0.0 50.2
Runoff Impervious Areas 0.0 868.3 868.3 614.2
Total Runoff 1715 868.3 868.3 664.4
Total Outputs 914.0 914.0 914.0 914.0
Difference (Inputs - Outputs) 0.0 0.0 0.0 0.0
Inputs (Volumes)
Precipitation 563 899 462 1925
Run-On 0 0 0 0
Other Inputs 0 0 0 0
Total Inputs 563 899 462 1925
Outputs (Volumes)
Precipitation Surplus 211 854 439 1505
Net Surplus 211 854 439 1505
Evapotranspiration 352 45 23 420
Infiltration 106 0 0 106
Rooftop Infiltration 0 0 0 0
Total Infiltration 106 0 0 106
Runoff Pervious Areas 106 0 0 106
Runoff Impervious Areas 0 854 439 1294
Total Runoff 106 854 439 1399
Total Outputs 563 899 462 1925
Difference (Inputs - Outputs) 0 0 0 0

Note: Highlighted cells are input cells.

(From MOE Table 3.1 for Rolling Land)
(From MOE Table 3.1 for Medium combinations of clay
and loam)

(Precipitation values from Lake Simcoe Climate Data
Values, Lovers Creek Subwatershed)

(Evapotranspiration values for pervious area from
Lake Simcoe Climate Data Values, Lovers Creek
Subwatershed for impervious areas is the difference
between the total precipitation

and the net surplus)

18058 - SWM_rev1.xlsx
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PEARSON

ENGINEERING LTD.

104 White Crescent, Barrie, Ontario
Post Development Water Balance (With Infiltration)

Site
Catchment Designation Blé;:liwg
Grassed | Paved | Infiltration) Total
Area 616 984 506 2106
Pervious Area 616 0 0 616
Impervious Area 0 984 506 1490
Infiltration Factors
Topography Infilration Factor 0.2 0 0 (From MOE Table 3.1 for Rolling Land)
(From MOE Table 3.1 for Medium combinations of clay
Soil Infiltration Factor 0.2 0 0 and loam)
Land Cover Infiltration Factor 0.1 0 0
MOE Infiltration Factor 0.5 0 0
Actual Infiltration Factor 0.5 0 0
Run-Off Coeffiecient 0.5 1 1
Runoff from Impervious Surfaces 0 0.95 0.95
Inputs (per Unit Area)
(Precipitation values from Lake Simcoe Climate Data
Precipitation 914 914 914 914 |Values, Lovers Creek Subwatershed)
Run-On 0 0 0 0
Other Inputs 0 0 0 0
Total Inputs 914 914 914 914
Outputs (per Unit Area)
Precipitation Surplus 343.0 868.3 868.3 714.6
Net Surplus 343.0 868.3 868.3 714.6
i Evapotranspiration values for pervious area from
Evapotranspiration 5710 457 457 1994 (LakepSimco: Climate Data Valﬁes, Lovers Creek
Subwatershed for impervious areas is the difference
between the total precipitation
and the net surplus)
Infiltration 171.5 0.0 0.0 50.2
Rooftop Infiltration 0.0 0.0 235 5.6 Depth_of rainfall over the rooftop required to be infiltrated
to achieve water balance.
Total Infiltration 171.5 0.0 235 55.8
Runoff Pervious Areas 171.5 0.0 0.0 50.2
Runoff Impervious Areas 0.0 868.3 844.8 608.6
Total Runoff 171.5 868.3 844.8 658.8
Total Outputs 914.0 914.0 914.0 914.0
Difference (Inputs - Outputs) 0.0 0.0 0.0 0.0
Inputs (Volumes)
Precipitation 563 899 462 1925
Run-On 0 0 0 0
Other Inputs 0 0 0 0
Total Inputs 563 899 462 1925
Outputs (Volumes)
Precipitation Surplus 211 854 439 1505
Net Surplus 211 854 439 1505
Evapotranspiration 352 45 23 420
Infiltration 106 0 0 106
Rooftop Infiltration 0 0 12 12
Total Infiltration 106 0 12 118
Runoff Pervious Areas 106 0 0 106
Runoff Impervious Areas 0 854 427 1282
Total Runoff 106 854 427 1387
Total Outputs 563 899 462 1925
Difference (Inputs - Outputs) 0 0 0 0

Note: Highlighted cells are input cells.
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104 White Crescent, Barrie, Ontario
Water Balance Calculations

Annual Rainfall Depth Req'd

Req'd Rainfall Depth = 235 mm  (From Post-Development Water Balance (With Infiltration))

Find Percent of Annual Rainfall that Req'd Rainfall Depth represents

Annual Rainfall for Study Area = 914.0 mm  (Precipitation values from Lake Simcoe Climate Data
Values, Lovers Creek Subwatershed)
% Annual Rainfall = 23.5 mm
914 mm
= 3%

From MOE Figure C-2, 3% of annual rainfall occurs for storm events of 15 mm or less.

Find storage volume required for rainfall events of 15 mm to Rooftop Infiltration Gallery

Roof Top Area = 280 m?
Rainfall Depth = 15 mm
Storage Volume Req'd = A X D
= 280 X 15
= 4 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 Req'd = Site Area X 5 mm
= 2106 X 0.005
= 10.5 m®

Therefore,City of Barrie guidelines governs over water balance/infiltration requirements.

Roof Top Infiltration
Infiltrate the 50 mm Storm Event

Area of Rooftop to be infiltrated
Amount to be Infiltrated

226 m?  (East Half of Roof)

50 mm

Volume = Area x Depth
= 226 X 50
= 13 m

Volume Provided = 118 m?

Therefore water balance for the site is achieved.
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104 White Crescent, Barrie, Ontario
Rooftop Infiltration Calculations

b PEARSON

N\ ENGINEERING LTD.
N

Using the Governing 5 mm Storm Event over the Site Area as per Water Balance Calculations:

Site Area (A)
Storm Event (D)

Volume (V)

Calculate Design Infiltration Rate:
Infiltration Rate at the Bottom of the BMP
Infiltration Rate of Least Permeable Soil on Site

Ratio of Mean Measured Infiltration Rates

2,106
5

AxD
10.5

52
52
52

52
1.0

m2

mm

mm/hr

mm/hr

(from Water Balance Calculations)
(from Water Balance Calculations)

Note: Conservative Infiltration Rate
Estimates an In-Situ Infiltration Rate of
20 mm/hr. To Be Confirmed Prior to
Construction.

Therefore, based on the TRCA LID Guide, Appendix C, Table C2, the Infiltration Safety Correction Factor is:

Safety Correction Factor

Design Infiltration Rate (i)

25

52
25
20.8

mm/hr

Calculate Required TRCA Maximum Allowable Infiltration Chamber Depth:

Design Infiltration Rate (i)
Drawdown time (t;)

Porosity (V,)
Maximum Depth (d; na0)

Depth Provided

20.8
48
0.4

i Xtg
\%

2,496

1,060

mm/hr
hr

mm

mm

(for Clear Stone)

Therefore, 4 StormTech infiltration chambers for the project will achieve infiltration targets and meet the requirements for a

drawdown time of 48 hours.
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INTRODUCTION

An important component of any Stormwater Pollution Prevention
Plan is inspection and maintenance. The StormTech Isolator Row is
a technique to inexpensively enhance Total Suspended Solids (TSS)
removal and provide easy access for inspection and maintenance.

THE ISOLATOR ROW

The Isolator Row is a row of StormTech chambers, either SC-160LP,
SC-310, SC-310-3, SC-740, DC-780, MC-3500 or MC-4500 models,
that is surrounded with filter fabric and connected to a closely located
manhole for easy access. The fabric-wrapped chambers provide for
settling and filtration of sediment as storm water rises in the Isolator
Row and ultimately passes through the filter fabric. The open bottom
chambers and perforated sidewalls (SC-310, SC- 310-3 and SC-740
models) allow storm water to flow both vertically and horizontally out of
the chambers. Sediments are captured in the Isolator Row protecting
the storage areas of the adjacent stone and chambers from sediment
accumulation.

Two different fabrics are used for the Isolator Row. A woven geotextile
fabric is placed between the stone and the Isolator Row chambers.

The tough geotextile provides a media for storm water filtration and
provides a durable surface for maintenance operations. It is also
designed to prevent scour of the underlying stone and remain intact
during high pressure jetting. A non-woven fabric is placed over the
chambers to provide a filter media for flows passing through the
perforations in the sidewall of the chamber. The non-woven fabric is not
required over the SC-160LP, DC-780, MC-3500 or MC-4500 models as
these chambers do not have perforated side walls.

The Isolator Row is typically designed to capture the “first flush” and
offers the versatility to be sized on a volume basis or flow rate basis.
An upstream manhole not only provides access to the Isolator Row but
typically includes a high flow weir such that storm water flowrates or
volumes that exceed the capacity of the Isolator Row overtop the over
flow weir and discharge through a manifold to the other chambers.

The Isolator Row may also be part of a treatment train. By treating
storm water prior to entry into the chamber system, the service life can
be extended and pollutants such as hydrocarbons can be captured.
Pre-treatment best management practices can be as simple as

deep sump catch basins, oil-water separators or can be innovative
storm water treatment devices. The design of the treatment train and
selection of pretreatment devices by the design engineer is often

driven by regulatory requirements. Whether pretreatment is used or not,
the Isolator Row is recommended by StormTech as an effective means
to minimize maintenance requirements and maintenance costs.

Note: See the StormTech Design Manual for detailed information on
designing inlets for a StormTech system, including the Isolator Row.

THE MOST ADVANCED NAME IN WATER MANAGEMENT SOLUTIONS™

Looking down the Isolator Row from the
manhole opening, woven geotextile is shown
between the chamber and stone base.

StormTech Isolator Row with
Overflow Spillway (not to scale)
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INSPECTION

The frequency of inspection and maintenance varies by location. A
routine inspection schedule needs to be established for each individual
location based upon site specific variables. The type of land use (i.e.
industrial, commercial, residential), anticipated pollutant load, percent
imperviousness, climate, etc. all play a critical role in determining the
actual frequency of inspection and maintenance practices.

At a minimum, StormTech recommends annual inspections. Initially,
the Isolator Row should be inspected every 6 months for the first year
of operation. For subsequent years, the inspection should be adjusted
based upon previous observation of sediment deposition.

The Isolator Row incorporates a combination of standard manhole(s) and strategically located inspection ports
(as needed). The inspection ports allow for easy access to the system from the surface, eliminating the need to
perform a confined space entry for inspection purposes.

If upon visual inspection it is found that sediment has accumulated, a stadia rod should be inserted to
determine the depth of sediment. When the average depth of sediment exceeds 3 inches throughout the length
of the Isolator Row, clean-out should be performed.

MAINTENANCE

The Isolator Row was designed to reduce the cost of periodic maintenance. By “isolating” sediments to just
one row, costs are dramatically reduced by eliminating the need to clean out each row of the entire storage
bed. If inspection indicates the potential need for maintenance, access is provided via a manhole(s) located on
the end(s) of the row for cleanout. If entry into the manhole is required, please follow local and OSHA rules for a
confined space entries.

Maintenance is accomplished with the JetVac process. The JetVac process utilizes a high pressure water
nozzle to propel itself down the Isolator Row while scouring and suspending sediments. As the nozzle is
retrieved, the captured pollutants are flushed back into the manhole for vacuuming. Most sewer and pipe
maintenance companies have vacuum/JetVac combination vehicles. Selection of an appropriate JetVac nozzle
will improve maintenance efficiency. Fixed nozzles designed for culverts or large diameter pipe cleaning are
preferable. Rear facing jets with an effective spread of at least 45” are best. Most JetVac reels have 400 feet

of hose allowing maintenance of an Isolator Row up to 50 chambers long. The JetVac process shall only

be performed on StormTech Isolator Rows that have AASHTO class 1 woven geotextile (as specified by
StormTech) over their angular base stone.

StormTech Isolator Row (not to scale)

Note: Non-woven fabric is only required over the inlet pipe connection into the end cap for SC-160LP, DC-780, MC-3500 and MC-4500 chamber
models and is not required over the entire Isolator Row.

/] OPTIONAL INSPECTION PORT

3C-740, SC-310; COVER ENTIRE ISOLATOR ROW WITH ADS
GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE L D .
SC-730: 8' (2.4 m) MIN WIDE sl — et
SC-310: 5' (1.5 m) MIN WIDE ,\\ //

MC-4500, MC-3500, DC-780, SC-160LP; COVER PIPE I
CONNECTION TO END CAP WITH ADS

GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE —«\ /

CATCH BASIN
OR

STORMTECH CHAMBER

|~ STORMTECH END CAP

m-mm-mn
MANHOLE

ke

SITE DESIGN ENGINEER
(24" (600 mm] MIN RECOMMENDED) TWO LAYERS OF ADS GEOSYNTHETICS 315WT WOVEN GEOTEXTILE BETWEEN
’7 FOUNDATION STONE AND CHAMBERS, CONTINUOUS FABRIC WITHOUT SEAMS
I 24" (800 mm) HDPE ACCESS PIPE REQUIRED: MC-4500, MC-3500, SC-740, DC-780 10.3' (3.1 m) MIN WIDE: MC-4500

12" (300 mm) HDPE ACCESS PIPE REQUIRED: SC-310 8.25' (2.5 m) MIN WIDE: MC-3500

. y 5'(1.5 m) MIN WIDE: DC-780, SC-740
8" (200 mm) HDPE ACCESS PIPE REQUIRED: SC-160LP 4 (12 m) MIN WIDE: SG-310, SC-160LP




STEP 1
Inspect Isolator Row for sediment.
A) Inspection ports (if present)
i. Remove lid from floor box frame
ii. Remove cap from inspection riser
iii. Using a flashlight and stadia rod,measure depth of sediment and record results on maintenance log.
iv. If sediment is at or above 3 inch depth, proceed to Step 2. If not, proceed to Step 3.
B) All Isolator Rows
i. Remove cover from manhole at upstream end of Isolator Row
ii. Using a flashlight, inspect down Isolator Row through outlet pipe
1. Mirrors on poles or cameras may be used to avoid a confined space entry
2. Follow OSHA regulations for confined space entry if entering manhole
iii. If sediment is at or above the lower row of sidewall holes (approximately 3 inches), proceed to Step 2.
If not, proceed to Step 3.

STEP 2

Clean out Isolator Row using the JetVac process.
A) A fixed floor cleaning nozzle with rear facing nozzle spread of 45 inches or more is preferable
B) Apply multiple passes of JetVac until backflush water is clean
C) Vacuum manhole sump as required

STEP 3
Replace all caps, lids and covers, record observations and actions.

STEP 4
Inspect & clean catch basins and manholes upstream of the StormTech system.

1)B)

4

SAMPLE MAINTENANCE LOG
3/18/11 | 6.3 ft none New installation. Fixed point is CI frame at DIM
grade
9/24/11 6.2 o1 ft Some grit felk SM
6/20/13 5% o5 ft Muclky feel, debris visible in manhole and in NV
Isolabtor Row, maintenance due
7/7/13 | 6.3 ft ] System jetted and vacuumed DIM

¢

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com

%
The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc. & ’
Stormtech® and the Isolator® Row are registered trademarks of StormTech, Inc. orm ec
© 2017 Advanced Drainage Systems, Inc. #11011 03/17 CS '
(e

Detention - Retention « Water Quality

Advanced Drainage Systems, Inc.
4640 Trueman Blvd., Hilliard, OH 43026
1-800-821-6710 www.ads-pipe.com
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104 White Crescent, Barrie, Ontario
Phosphorus Budget Tool

PEARSO

ENGINEERING LTD.

Residential Commercial Low Intensity Forest
Phosphorus Export (kg/hal/year) 1.32 1.82 0.07 0.05
Pre-Development Condition
Residential Commercial Low Intensity Forest
Area (ha): 0.00 0.00 0.21 0.00
Total P (kg): 0.00 0.00 0.01 0.00
Total Pre-Development P (kg): 0.01
Post-Development Condition (Uncontrolled)
Total Area Residential Commercial Low Intensity Forest
Area (ha): 0.21 0.00 0.00 0.00
Total P (kg): 0.28 0.00 0.00 0.00
Total Post-Development P (kg): 0.28
Post Development Condition (Controlled)
Area Draining to Rooftop Infiltration
Area (ha): 0.05 0.00 0.00 0.00
Total P (kg): 0.07 0.00 0.00 0.00
Rooftop Infiltration Treatment
Rooftop Infiltration Proficiency (%): 60
P Removed (kg): 0.04
P Remaining (kg): 0.03
Area Draining to Permeable Pavers
Area (ha): 0.11 0.00 0.00 0.00
Total P (kg): 0.15 0.00 0.00 0.00
Permeable Pavers Treatment
Permeable Pavers Proficiency (%): 45
P Removed (kg): 0.07
P Remaining (kg): 0.08
Area Draining to Wet Pond Only
Area (ha): 0.05 0.00 0.00 0.00
Total P (kg): 0.07 0.00 0.00 0.00
Wet Pond Treatment
Total P to be Treated (Total Leaving Site) (kg): 0.17
Wet Pond Proficiency (%): 63
P Removed (kg): 0.11
P Remaining (kg): 0.06
Total Post-Development P (kg) : 0.06

18058 - SWM_rev1.xlsx
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SCALE FACTOR OF 0.9996884 ' '

BEARINGS MEREIN ARE GRID BEARINGS AND ARE DERIVED FROM CONTROL MONUMENTS 031820053 (N=4808053.30;

4 2,
i-som.mt AND 03187001 (N=4809644.309, E=603854.354). AND ARE REFERRED TO THE CENTRAL MERIDIAN (81 DEGREES
cn.oueo iN ZONE, 17 AND ARE BASED ON NAD27 (76 ADJUSTMENT). '

B7 - 48 ALLIANCE BLVD, BARRIE, ON :
' « ‘ ‘ , o i PH. 705.719.4785 FAX 705.719.4786 |
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