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1 INTRODUCTION
In February 2015, the Ministry of Environment and Climate Change (MOECC) released an Interpretation
Bulletin regarding stormwater management expectations. The bulletin clarifies that the ‘Ministry’s existing
policies and guidance emphasize an approach to stormwater management that mimics a site's natural
hydrology as the landscape is developed. The main tenet of this approach is to control precipitation as
close as possible to where it falls by employing lot level and conveyance controls otherwise known as
Low Impact Development (LID), often as part of a treatment train approach’. In the future, LIDs and other
source control practices that mimic the hydrologic cycle and provide a range of benefits on a watershed
scale will be reflected in the Ministry’s Environmental Compliance Approval (ECA) process. This
interpretation is in line with what is outlined in other acts, regulations, policies and guidelines such as the
Water Opportunities Act, Ontario Environmental Protection Act, Great Lakes Protection Act; the Ministry
of Economic Development, Employment and Infrastructure’s (MEDEI’s) Building Together: Municipal
Infrastructure Strategy; and the Ministry of Municipal Affairs and Housing’s Go Green: Ontario’s Action
Plan on Climate Change.
Low impact development (LID) – the stormwater management approach modeled after nature - manages
rainfall at the source as part of the municipal stormwater treatment train. By capturing, treating and
infiltrating rainwater, LID takes some of the stress off existing infrastructure, lengthening its lifespan at a
fraction of the cost and time required for large infrastructure projects. When LIDs are used in combination
with stormwater management ponds, ponds can be resized during the development phase to include the
additional runoff volume storage and treatment provided by the LID features. LID can assist municipalities
meet a wide variety of objectives and priorities, particularly those relating to infrastructure, sustainability
and climate change resilience.
The Wychwood LID subdivision is the “first of its kind” in Ontario and will help educate urban
municipalities on how to balance growth, redevelopment, stormwater infrastructure, and the environment
in light of climate change. The design and stormwater management performances of the site will provide
a template which municipalities can employ to cost-effectively address environmental and development
issues. The sites stormwater management design uses several LID features including an infiltration
trench, bioswale, rain gardens and permeable pavement driveways. This approach to managing
stormwater runoff is well-known within the industry as a treatment train which integrates multiple features
into the stormwater infrastructure. These features not only provide runoff storage volume and water
quality treatment but also increase the green space within the subdivision. Because of these LID
stormwater management practices a stormwater pond (typically required for most residential subdivisions
larger than 5 ha) was not needed, giving the developer, Sequoia Grove Homes, the opportunity to
increase the number of developable lots. Construction of the Wychwood subdivision began in 2012 and
was completed in 2015.
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2 LID PROGRAM MONITORING OBJECTIVES
Working with project partners and stakeholders, CVC has defined 19 objectives for CVC’s LID monitoring
program. Several meetings were held to collect input regarding monitoring plan objectives by surveying
various stakeholders including municipal decision makers, state and federal environmental agencies,
engineering and planning professionals, conservation authorities, academia, and watershed advocate
groups. Of the 19 monitoring objectives, the top five priority objectives as selected by the multistakeholder group are highlighted.
1. Evaluate how a site with multiple LID practices treats stormwater runoff and manages
stormwater quantity as a whole.
2. Evaluate long-term maintenance needs and maintenance programs, and the impact of
maintenance on performance.
3. Determine the life-cycle costs for LID practices.
4. Assess the water quality and quantity performance of LID designs in clay or low infiltration
soils.
5. Evaluate whether LID stormwater management systems are providing flood control,
erosion control, water quality, recharge, and natural heritage protection per the design
standard.
6. Assess the potential for groundwater contamination in the short and long term.
7. Assess the performance of LID designs in reducing pollutants that are dissolved or not associated
with suspended solids (i.e. nutrients, oils/grease, and bacteria).
8. Demonstrate the degree to which LID mitigates urban thermal impacts on receiving waters.
9. Assess the water quality and quantity performance of LID technologies.
10. Evaluate how stormwater management ponds perform with LID upstream. Can the wet pond
component be reduced or eliminated by meeting the erosion and water quality objectives with
LID?
11. Assess the potential for soil contamination for practices that infiltrate.
12. Evaluate effectiveness of soil amendments and increased topsoil depth for water balance and
long-term reliability.
13. Evaluate and refine construction methods and practices for LID projects.
14. Develop and calibrate event mean concentrations (EMCs) for various land uses and pollutants.
15. Assess performance of measures to determine potential rebates on development charges, credits
on municipal stormwater rates and/or reductions in flood insurance premiums. (i.e. can LID
reduce infrastructure demand?).
16. Assess the ancillary benefits, or non-stormwater management benefits.
17. Assess the potential for groundwater mounding in localized areas.
18. Improve and refine the designs for individual LID practices.
19. Assess the overall performance of LID technologies under winter conditions.
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3 STUDY AREA
The Wychwood Residential development is located in the City of Brampton within the middle portion of
the Credit Valley River Watershed Figure 3-1. The property was formally rural residential homes with a
small agricultural operation Figure 3-2.

Study
Area

Figure 3-1: Study Area location within the Credit Valley Watershed
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Figure 3-2: Study Area and location of Wychwood Residential Development (source: TMIG, 2012)

Wychwood subdivision is a 5 hectare 70 lot single family home residential development and the first fully
low impact development (LID) residential neighborhood in the City of Brampton. Its design manages all
onsite stormwater runoff through LID practices which include permeable pavers, grass swales, rain
gardens and a bioswale. The LID system is designed to retain all rainfall events up to 25 mm over the
entire site and convey all flows through an LID treatment train. The site is designed to convey stormwater
runoff in two separate sections. All runoff from the east portion of the development is conveyed to a
bioswale spanning the full length of the development. All runoff from the west portion of the development
is conveyed to five enhanced grass swales and two rain gardens Figure 4-1.
The Ministry of the Environment’s Environmental Compliance Approval (ECA) has specific monitoring and
reporting requirements for the LID stormwater management works used in the Wychwood subdivision.
The owner must complete a yearly visual inspection of all stormwater features and keep record of all
inspections and maintenance completed.
In addition to visual inspection, water quality samples need to be collected from the stormwater effluent
discharging from the site to determine performance of the stormwater management works. Samples are
to be collected from events generating a minimum of 15 mm of precipitation in the previous 24 hour
period. One of these events must occur within May to September time period. These samples must be
© Credit Valley Conservation 2016
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sampled and analysed in accordance with the Ministry’s standards and results must be available to
Ministry staff every year. A performance assessment report will be produced every five years by the site
owner and made available to the Ministry. The ECA document link for the Wychwood Development is
provided in Appendix A.
To ensure the development’s unique stormwater control system function according to design, Credit
Valley Conservations (CVC) Water and Climate Change Science Group (WCCS) will implement an
extensive monitoring plan that encompasses the requirements of the ECA. The monitoring plan is
designed to determine the water quality and quantity performance of the LID features through a range of
precipitation events. Any precipitation event generating >2mm will be analysed for site water balance and
LID quantity performance. Water quality samples will be collected in accordance with the ECA
requirements and in accordance with CVCs designed monitoring plan. Flow weighted composite samples
will be collected from events generating >5mm of precipitation from the outlets of the LID features.
Performance reports will be developed every other year based on data collected from the previous year.
Factsheets and case studies highlighting the sites stormwater performance will be developed and
updated annually and published on CVC website.
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4 OVERVIEW OF MONITORING PROJECT
4.1

Monitoring Objectives

As the first subdivision in the Credit River Watershed that uses an LID only stormwater management
system in place of a stormwater pond, Wychwood presents the opportunity to address many of the priority
monitoring objectives identified in the CVC Stormwater Management Monitoring Strategy listed
previously. Specifically for monitoring the Wychwood subdivision a list of monitoring objectives was
identified from the core 19 LID monitoring program objectives. The selected monitoring objectives are as
follows:
1. Evaluate how a site with multiple LID practices treats stormwater runoff and manages
stormwater quantity as a whole.
2. Evaluate long-term maintenance needs and maintenance programs, and the impact of
maintenance on performance.
3. Determine the life-cycle costs of LID practices
5. Evaluate whether LID stormwater management systems are providing flood control,
erosion control, water quality, recharge, and natural heritage protection per the design
standard.
7. Assess the performance of LID designs in reducing pollutants that are dissolved or not associated
with suspended solids
8. Demonstrate the degree to which LID mitigates urban thermal impacts on receiving waters.
9. Assess the water quality and quantity performance of LID practices
11. Assess the potential for soil contamination for practices that infiltrate.
12. Evaluate effectiveness of soil amendments and increased topsoil depth for water balance and
long-term reliability.
13. Evaluate and refine construction methods and practices for LID projects.
14. Establish an event mean concentration (EMC) for a new build residential subdivision with LID
stormwater controls within the Credit Valley Watershed.
18. Improve and refine the designs for individual LID practices.
19. Assess the overall performance of LID technologies under winter conditions
In addition to the monitoring objectives from CVCs Stormwater Management Monitoring Strategy, data
collected from the project will be used to evaluate and improve the accuracy of the stormwater models
used to model the LID features within the Wychwood site. Post development LID storage and peak flow
have been modelled and provided in Table 4-1.

4.2

Design Details

The site is divided up into two separate drainage areas, each with its own LID features. Figure 4-1 shows
both site drainage areas and where each section of the site has been divided.
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4.2.1 Western Drainage System
The western section of the site is designed with three stormwater control features which capture runoff
from the impervious surfaces and excess runoff from the lots. Runoff drains via traditional curb and
gutters towards infiltration grass swales, rain gardens or a STC 300 Oil Grit Separator (OGS) unit
installed within each catch basin on the western section of the site. Flows pre-treated by one of the above
controls are directed to the infiltration trench located beneath the grass swales. A perforated pipe installed
at the invert of the infiltration trench collects all treated stormwater and directs flows towards the municipal
stormwater system. Flows leaving the subdivision flow into the Churchville Tributary and eventually reach
the Credit River. By using a treatment train approach, it is anticipated the site will offer increased runoff
retention and decrease the lifecycle maintenance costs of each control. This approach will also provide
erosion control and flood control for 2 year through 100 year storm event, as all flows are filtered by the
infiltration trench and then released at a controlled rate through 25mm orifices spread 50mm apart
throughout a perforated pipe. Detailed calculations for the perforated pipe have been provided in
Appendix B. The perforated pipe and trench is wrapped in geotextile fabric to reduce the probability of
fines migrating into the infiltration trench obstructing flows and reducing storage potential (source: TMIG,
2012).
4.2.2 Eastern Drainage System
Within the eastern portion of the subdivision all minor and major runoff flows are controlled by a bioswale
which provides water quantity and quality control as well as erosion controls through the bioswale itself
and the infiltration trench component beneath. The first flush portion of rain events from impervious
surfaces is treated by settling within the surface area of the bioswale. Additionally, a single catch basin
located on Honour Oak Crescent will provide runoff pre-treatment through the installed STC 300 OGS for
a small portion of the impervious surface. Similar to the infiltration trench in the western drainage system,
there is a perforated pipe wrapped in geotextile fabric with a downstream orifice designed to allow a
controlled release of stormwater to utilize the storage capacity of the bioswale. The perforated pipe is
located at the invert of the infiltration trench which decrease in depth and increase in slope from the
upstream to the downstream section of the trench. Detailed sizing calculations of the perforated pipe
orifices are provided in Appendix B (source: TMIG, 2012).
Table 4-1: Post Development Storage and Peak Flow Modelled (source: TMIG, 2012)

Infiltration Trench

Bioswale

Total Site

Storm
Event

Peak Flow
(m3/s)

Overall
Storage
(m3)

Peak Flow
(m3/s)

Overall
Peak
Storage
(m3)

Total Peak
Flow (m3/s)

2 Year

0.1

31

0.026

93

0.14

Targeted
Western
portion
Peak Flow
(m3/s)
0.14

5 Year

0.14

45

0.042

149

0.20

0.22

10 Year

0.18

57

0.061

214

0.26

0.31

25 Year

0.22

69

0.078

273

0.31

0.38

50 Year

0.23

86

0.096

335

0.35

0.44

100 Year

0.25

113

0.12

406

0.38

0.52
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4.2.3 Stormwater Outflows
Total stormwater flows from the west and east portions of the site along with surrounding forested and
rural residential area outlet into a conveyance ditch to the west of the subdivision. This conveyance ditch
eventually outlets into the Credit River at Creditview Road near Churchville Road (source: TMIG, 2012).
4.2.4 LID Features
Oil and Grit Separation (OGS)-OGS STC 300 units are installed in all but two catch basins within the
subdivision and are used to remove oil, grease and sediments from the runoff. Stormwater flows treated
by the OGS system are then conveyed to the perforated pipe within the infiltration trenches (source:
TMIG, 2012).
Enhanced Dry Grass Swales and Rain Gardens-The western drainage area that does not drain into the
OGS units is pre-treated via enhanced swales and rain gardens. Curb inlets to the swales and the rain
gardens are located at low points within the western ROW. Runoff will filter through the media in the
swales/rain garden and enter into the infiltration trenches below. Surface ponding within the grass swales
and rain gardens is not expected and should infiltrate into the infiltration trench within 24hrs after the end
of an event. Overflow catch basins have been installed downstream of the each rain garden inlet but not
within the infiltration swale within the ROW (source: TMIG, 2012).
Perforated Infiltration Trench System-A perforated pipe within an infiltration trench is located within the
boulevard of the eastern ROW on Fairmount Close. The trench receives and stores stormwater runoff
generated from the impervious surfaces and any excess runoff from the lots. Roadway runoff is pretreated via the OGS units, enhanced swales and rain gardens where sediments will be captured and
removed prior to entering the infiltration trench. The pre-treatment is essential in preventing clogging of
the infiltration trench (source: TMIG, 2012).
The infiltration trench serves multiple functions: it serves as storage for erosion control and provides
opportunities for infiltration to satisfy the water balance and water quality requirements. It also provides
detention of runoff through the controlled flow outlet structures at the end of the system. The infiltration
3
trench system has an estimated total storage volume of 191m Figure 4-2.
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Figure 4-2 Cross section of Infiltration Trench System (source: TMIG, 2010)

Bioswale and Perforated Pipe Infiltration System- A linear bioswale is installed within the buffer area
adjacent to the rail line. The bioswale has an engineered soil media largely made of fine and course sand
material. Underneath the bioswale is a layer of high performance pipe bedding clean stone with an
infiltration trench and perforated pipe system. The perforated pipe increases in size from 375mm to
450mm to 525mm as cumulative flows infiltrate through the bioswale and ultimately flow through the
3
outlet. The bioswale has an estimated total storage volume of 703m (source: TMIG, 2012).
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Figure 4-3 Cross section of Bioswale (source: TMIG, 2010)

Permeable Pavers- All lot driveways have been constructed with permeable pavers to reduce site
imperviousness and the infiltration storage beneath each driveway will serve as storage for water quality
and erosion control (source: TMIG, 2012).
Roof Leaders and Increased Topsoil Depth- Roof leaders are directed to the areas within the lots
where there is increased topsoil depth and will eliminate rooftop runoff area for all events up to 25mm. By
allowing rooftop flows to fall onto lot level permeable areas, it reduces the directly connected
imperviousness of the site. The increased soil depths provide extra storage and increases infiltration
evapotranspiration opportunities (source: TMIG, 2012).

4.3

Monitoring Work Plan

Figure 4-3 provides the location for each piece of the monitoring work within the site beginning in year 1.
Some of the locations will be monitored through visual inspection during site visits, while others will be
monitored using continuous data loggers. Monitoring locations may change throughout the 5 year
monitoring period for the purposes of collecting comprehensive hydrological data from the entire site.
WW-1 and WW-2 are access manholes into the outlets of the eastern and western drainage area
stormwater pipes respectively. These two locations have been identified as the best locations to collect
water quality and quantity data from each drainage area. Further monitoring parameters and methodology
have been provided in Table 4-2; however the exact location within the study area for sediment
accumulation and surface water infiltration has yet to be confirmed. Potential locations for infiltration
testing and sediment accumulation locations have been provided in Figure 4-3. Results of initial flow
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monitoring and wet weather video inspection will also provide evidence of where best to evaluate these
factors. Further details on the monitoring activities are given in Appendix C.

D1

C1

C3

D2

D6

C2

D3

C4

Legend

WW-2:
A1, B1, D5

WW-1:
A2, B2, D4

A – Surface Water Quality
B – Surface Water Flow
C – Surface Water Infiltration
D – Sediment Accumulation

Figure 4-4 Monitoring Locations (source: TMIG, 2011)
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Table 4-2: Data Collection Overview

Location(s)

Objective(s)

Stormwater Quantity Monitoring

#1,2,5,9,12

1. WW-1 Bioswale Outlet

What will be monitored
Flow-Using continuous level measurements
and compound weir rating curve

Frequency

Equipment (How)

• Continuous logging at 5 minute intervals
• Site visits bi-weekly for calibration

• ISCO Area/Velocity logger and pressure transducer in conjunction
with a compound weirs
• Water Meter to Calibrate Levels

• Continuous logging at 5 minute intervals
(spring-fall)
• Data downloaded once per month (springfall) Continuous photo record (photos taken
once every 30-60min to visually record
ponding) and video observations during
precipitation events

• Hobo level loggers installed in shallow and deep wells at two
locations along the bioswale (2 deep and 2 shallow wells)
• 1-2 Shallow wells will be installed within the infiltration swale to
observe ponding draw down time
• One barometric pressure logger for compensation
• Trail camera

(Flow reduction/control, peak flow reduction,
water conservation, etc.).

2. WW-2 Infiltration trench outlet

#1,2,5,9

Continuous soil infiltration and ponding
Photo and Video Inventory

Monitoring Wells
1. Within Bioswale
2. Within Infiltration Trench

Stormwater Quality Monitoring

#5,7,9,14

Stormwater Quality






1. WW-1 Bioswale Outlet

2. WW-2 Infiltration trench outlet
Precipitation Monitoring

Chloride
Conductivity
pH
Total Suspended Solids (TSS)
Nutrients:
o -Total Phosphorus
o -Total Ammonia
o -Nitrate and Nitrite
Metals
PAH (only in the first year of sampling)




#1,5,9

1. Rain Gauge Station-Located within 1

Meteorological station for background
environmental data
•

km of the Wychwood Subdivision

•

15 flow-weighted samples per year for each
station starting in year 2 of monitoring. Sampled
events will be >or= 5mm

• ISCO 6712 autosamplers and associated parts and equipment
(batteries, tubing etc.)
• Samples to be submitted to an accredited lab for analysis (Maxxam
Analytics)
• Lab sample containers and associated equipment

Continuous precipitation and air temperature
data recorded at 5 min interval

• Heated rain gauge with 12v battery charged by a solar panel

Precipitation
Air Temperature

2. Backup gauge from the Region of Peel
Precipitation Network

#7,11

Soil Quality Sampling
6 composite samples within bioswale
submitted.

© Credit Valley Conservation 2016
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Conductivity and chloride
Water quantity and quality sampling

1. WW-1 Bioswale Outlet

• Continuous logging at 5 minute intervals
• Data downloaded once per month through
winter months

• Hobo conductivity loggers (high range) (1 at WS-1 and 1 at WS-2)
• Collecting flow weighted water quality samples

2. WW-2 Infiltration trench outlet
All inlets, outlets and overflow structures
throughout the drainage area and bioswale

• Inspection checklists
• Camera

Conduct winter visual inspections to include
inspections of inlets, outlets and presence of salt

Winter inspections to be conducted once every
2 weeks over winter months

Winter infiltration testing (provided winter
monitoring is conducted)

once in winter months

Double ring infiltrometer and associated equipment for infiltration testing

Stormwater Temperature

Continuous temperature loggers recording at 5
minute intervals

Hobo pendant temperature loggers

Site conditions and maintenance needs,
Inspection and maintenance tasks and costs

Fill out non-winter inspection checklist monthly

•

Inspection checklists and legend

•

Camera

Double ring infiltrometer tests 2 in bioswale and
one in each infiltration trench. 2-3 Permeable
Paver Driveways

Soil infiltration

Annually

Double ring infiltrometer, stop watch, source of water, buckets,
graduated cylinder

Sediment Accumulation: Location D1-D5

Sediment Accumulated behind weirs and within
selected catch basins

Annually

Contractor to provide weight and particle size information of sediment
removed from OGS units during maintenance visits

Track costs throughout lifecycle:

As needed during the duration of monitoring.
Expected costs outside of the monitoring
timeframe will be estimated using the TRCA life
cycle assessment tool.

Staff time

•
•
•

Location C3 and C4 of the bioswale
C1 and C2 of the infiltration trench,
permeable paver driveways

Thermal Reduction Monitoring

#8

1. WW-1 Bioswale Outlet

Spare batteries

2. WW-2 Infiltration Trench Outlet
3. Inlet Catch Basin (Control)

Maintenance Inspection

#2,3,13,18

Drainage area, inlets, outlets, facility

Overall Project

#3,13,18

1.
2.
3.
4.
5.
6.
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Project Monitoring Schedule
1. Finalize Memorandum of Understanding with City of Brampton, Sequoia Grove Homes and CVC
Fall 2015
2. Monitoring year 1
• Initiate flow monitoring
• Install rain gauge
• Complete factsheet spring 2016
3. Monitoring year 2
• Water quality sampling begins
• Complete site case study
4. Monitoring year 3
• Update fact sheet
• Interim technical report
5. Monitoring year 4
• Update case study
• Fact sheet update
6. Monitoring year 5
• Final report

4.5

Project Reporting and Communication

Results will be analysed and reported on at the end of the project period with fact-sheets/bulletins
produced annually. Annual fact-sheets/bulletins will include interesting monitoring
information/observations with more detailed analyses conducted for the final report. Fact sheets and case
studies will provide more regular information to stakeholders and interested parties. Results will also be
reported on during conferences and workshops.
The final report will include analysis methodology, results, discussion and recommendations.
Content of discussion will be focused on giving context to the results including:
•
•
•
•
•
•
•
•
•
•
•
•

Results related to project specific monitoring objectives provided in Section 2 of the monitoring
plan
The extent of volume and load reductions including the percent of storms not producing runoff
and the implications on load reduction
Water quality result comparison to International BMP DB, NSQD and other jurisdictions
How results translate to alleviating pressure on local stormwater infrastructure
How results/performance benefit local environment (thermal benefits, water quality improvements
etc.)
Causes of elevated water quality results.
Rainfall/event volume and or intensity related to performance.
Seasonal comparisons
Water quality discussion focused Event Mean Concentration (EMC) Reductions from each LID
Feature
Winter performance
Required maintenance for Continued LID Water Quality and Quantity Performance
Overall LID performance compared to design standards
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5 DATA MANAGEMENT AND ANALYSIS
Data from all locations and loggers will be downloaded at minimum once every two weeks and more
frequently during rainy periods. Any issues encountered will be dealt with in a timely manner in order to
avoid any loss of data records. Initial reviews of the data will be conducted using logger software in the
field, while more detailed reviews and QA/QC will be conducted in the office at a minimum of once per
month.
Microsoft Excel (MS Excel) is the primary tool used for data analysis for this project. Due to the large
dataset being generated, data is split into a number of different spreadsheet files to perform the statistical
analysis and calculations. A Master spreadsheet is used to compile data and ensure that data is not lost
when transferring it between users and spreadsheets.
Detailed data analysis tasks will be conducted by external consultants to be selected by the project team.
Specifics regarding the type of analyses to be conducted will be discussed and agreed upon by the
project team. All data analyses and records will be provided back to CVC for detailed review and long
term storage.
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Appendix A
MOECC Environmental
Compliance Approval

NOTICE
The contents of this report do not necessarily represent the policies of the supporting
agencies. Although every reasonable effort has been made to ensure the integrity of the
report, the supporting agencies do not make any warranty or representation, expressed
or implied, with respect to the accuracy or completeness of the information contained
herein. Mention of trade names or commercial products does not constitute
endorsement or recommendation of those products.

FINAL REPORT
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Ministry of the Environment
Ministère de l’Environnement

ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER 9879-8P6Q2S
Issue Date: February 16, 2012

Sequoia (Walnut Grove) Ltd.
8611 Weston Road, Suite 18
Vaughan, Ontario
L4L 9P1
Site Location:

Sequoia Grove Homes
Lot 2, Concession 3
City of Brampton, Regional Municipality of Peel

You have applied under section 20.2 of Part II.1 of the Environmental Protection Act, R.S.O. 1990, c. E. 19
(Environmental Protection Act) for approval of:
establishment of stormwater management Works to serve the 5.67 hectare Walnut Grove low impact development
residential subdivision located between Walnut Road and the Orangeville Railway Development Corporation rail line,
opposite Upper Churchville Road in the City of Brampton, for the collection, transmission, treatment and disposal of
stormwater run-off, to provide enhanced level water quality control and erosion protection, and to attenuate postdevelopment peak flows to pre-development levels for all storm events up to and including the 100-year storm event,
consisting of the following;
Bioswale: - receiving and storing run-off from the eastern portion of the site of approximately 2.28 hectares, a 6 m wide
bioswale located along the east side of the development immediately adjacent to the Orangeville Railway Development
Corporation rail line, having a total storage volume of approximately 703 m3, with overland flow from the major storm
event captured and directed via the storm sewers on Honour Oak Crescent and Upper Churchill Road to the Credit River to
the west, complete with:
- a 250 m long and 6 m wide infiltration trench under the bioswale, having an infiltration storage volume of 80 m3,
complete with 375 mm diameter to 525 mm diameter perforated pipes surrounded with clear stone wrapped on all sides
with non-woven geotextile filter fabric, discharging via manhole catchbasin 9 (CBMH9) complete with a 140 mm diameter
orifice plate to manhole 104 (MH104) on Honour Oak Crescent;
Oil and Grit Separators: seven (7) oil and grit separators (Stormceptor Model Number STC 300, or Approved
Equivalent), each having a sediment storage capacity of 1.435 m3, an oil storage capacity of 420 Litres (L), and a total
storage volume of 1.756 m3, discharging to the perforated storm sewers on Fairmont Close and Honour Oak Crescent;
Grass Swales: - five (5) segments of enhanced dry grassed swales, 2.2 m wide by 150 mm deep, of length 46.8 m and
17.5 m on Honour Oak Crescent, and of length 45.5 m, 18.0 m and 22.0 m on Fairmont Close; each underlain by 500 mm
filter media over an infiltration trench system; each swale discharging through a roof drain (Zurn Model Number Z121 or
Approved Equivalent), to the perforated storm sewers on Fairmont Close and Honour Oak Crescent;
Rain Gardens: - two (2) 4 m long by 1.2 m wide by 1.4 m deep stone or precast rain garden boxes, each containing 500
mm thick filter media over an infiltration trench system; each rain garden discharging through an overflow roof drain (Zurn
Model Number Z121 or Approved Equivalent), to the perforated storm sewers on Fairmont Close and Coach House Court;
Perforated Storm Sewers and Infiltration Trenches: - receiving and storing run-off from the western portion of the
site of approximately 2.57 hectares via the oil and grit separators, grass swales and rain gardens identified above, and from
the 525 mm diameter perforated pipe from CBMH9 identified above, sections of 450 mm diameter to 600 mm diameter
perforated pipe on Fairmont Close and Honour Oak Crescent with a granular 'A' type bedding and 2" clear stone by 2.2 m
wide infiltration trenches, having a cumulative infiltration storage volume of 191 m3, wrapped on all sides with non-woven
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geotextile filter fabric, discharging via manhole 106 (MH106) complete with a 163 mm diameter orifice plate, and/or
manhole 105 (MH105) complete with a 239 mm diameter orifice plate, and/or manhole 103 (MH103), complete with a 214
mm diameter orifice plate, all discharging via a 900 mm diameter pipe on Upper Churchville Road and a rip rap protected
outfall to the Credit River, with overland flow from the major storm event for the western area of the site directed
westward along Upper Churchville Road and Creditview Road to the Credit River approximately 0.4 km distant;
Permeable Pavement: - permeable pavement sub-base depth of 83 mm for all driveways to capture the 25 mm rainfall;
Extra Topsoil in Landscaped Areas: - increased depth of topsoil by 21 mm on all right-of-way and buffer landscaped
areas and increased depth of topsoil by 123 mm on all lot landscaped areas to capture the 25 mm rainfall;
including erosion/sedimentation control measures during construction and all other controls and appurtenances essential for
the proper operation of the aforementioned Works;
all in accordance with the following submitted supporting documents:
1. Application for Approval of Sewage Works, submitted by The Municipal Infrastructure Group Ltd., dated August 11,
2011 and received on October 14, 2011;
2. Stormwater Management Design Brief for Walnut Grove Proposed Low Impact Residential Subdivision, City of
Brampton, prepared by The Municipal Infrastructure Group Ltd., dated February 2012;
3. Stormwater Management / Low Impact Development Operations and Maintenance Report, City of Brampton, prepared
by The Municipal Infrastructure Group Ltd., dated May, 2011;
4. Engineering Construction Drawings GN01, AGP1, BGP1, WGP1, MN01, STM01, STC01, FDC01, SAN01, RGB01,
DS01, ES01 to 03, GR01 & 02, P01 to P08, DE01 to DE07, TC01, prepared by The Municipal Infrastructure Group Ltd.,
all dated January 9, 2012;
5. Engineering Construction Drawing DE05, prepared by The Municipal Infrastructure Group Ltd., dated February 4,
2012; and
6. E-mails from Amit Modi of The Municipal Infrastructure Group Ltd. to the Ministry dated January 27, 2012, February
9, 2012 and February 14, 2012.
For the purpose of this environmental compliance approval, the following definitions apply:
"Approval" means this entire document including the application and the supporting documents listed in this Approval;
"Approved Equivalent" means a substituted product that meets the required quality and performance standards of a named
product and has been approved for substitution in writing by the District Manager or the Director;
"Director" means a person appointed by the Minister pursuant to section 5 of the Environmental Protection Act for the
purposes of Part II.1 of the Environmental Protection Act;
"District Manager" means the District Manager of the Halton Peel District Office of the Ministry;
"Ministry" means the ministry of the government of Ontario responsible for the Environmental Protection Act and the
Ontario Water Resources Act and includes all officials, employees or other persons acting on its behalf;
"Owner" means Sequoia (Walnut Grove) Ltd. and includes its successors and assignees;
"Works" means the sewage works described in the Owner's application(s) and this Approval.
You are hereby notified that this environmental compliance approval is issued to you subject to the terms and conditions
outlined below:
TERMS AND CONDITIONS
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1. GENERAL PROVISIONS
(1) The Owner shall ensure that any person authorized to carry out work on or operate any aspect of the Works is notified
of this Approval and the Conditions herein and shall take all reasonable measures to ensure any such person complies with
the same.
(2) Except as otherwise provided by these Conditions, the Owner shall design, build, install, operate and maintain the
Works in accordance with the description given in this Approval, and the application for approval of the Works.
(3) The designation of the City of Brampton as the operating authority of the site on the application for approval of the
Works does not relieve the Owner from the responsibility of complying with any and all of the Conditions of this Approval.
(4) Where there is a conflict between a provision of any submitted document referred to in this Approval and the
Conditions of this Approval, the Conditions of this Approval shall take precedence, and where there is a conflict between
the listed submitted documents, the document bearing the most recent date shall prevail.
(5) Where there is a conflict between the listed submitted documents, and the application, the application shall take
precedence unless it is clear that the purpose of the document was to amend the application.
(6) The Conditions of this Approval are severable. If any Condition of this Approval, or the application of any requirement
of this Approval to any circumstance, is held invalid or unenforceable, the application of such Condition to other
circumstances and the remainder of this Approval shall not be affected thereby.
(7) The issuance of and compliance with the Conditions of this Approval does not:
a) relieve any person of any obligation to comply with any provision of any applicable statute, regulation or other legal
requirement, including, but not limited to, the obligation to obtain approval from the local conservation authority necessary
to construct or operate the sewage Works; or
b) limit in any way the authority of the Ministry to require certain steps be taken to require the Owner to furnish any
further information related to compliance with this Approval.
2. EXPIRY OF APPROVAL
This Approval will cease to apply to those parts of the Works which have not been constructed within five (5) years of
the date of this Approval.
3. CHANGE OF OWNER
The Owner shall notify the District Manager and the Director, in writing, of any of the following changes within thirty
(30) days of the change occurring:
(a) change of Owner;
(b) change of address of the Owner;
(c) change of partners where the Owner is or at any time becomes a partnership, and a copy of the most recent
declaration filed under the Business Names Act, R.S.O. 1990, c.B17 shall be included in the notification to the District
Manager; and
(d) change of name of the corporation where the Owner is or at any time becomes a corporation, and a copy of the most
current information filed under the Corporations Information Act, R.S.O. 1990, c. C39 shall be included in the notification
to the District Manager.
4. OPERATION AND MAINTENANCE
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(1) The Owner shall inspect the Works at least once a year and, if necessary, clean and maintain the Works to prevent the
excessive build-up of sediments, oil/grit, and/or vegetation.
(2) The Owner shall prepare an operations manual, complete with a monitoring program, prior to commencement of
operation of the stormwater management Works, based on the recommendations of the Stormwater Management / Low
Impact Development Operations and Maintenance Report prepared by The Municipal Infrastructure Group Ltd., dated
May, 2011, for the Walnut Grove proposed low impact development residential subdivision and retain a copy at the
Owner's office, and, upon request, make the operations manual available to Ministry staff.
(3) The Owner shall maintain a logbook to record the results of these inspections and any cleaning and maintenance
operations undertaken, and shall keep the logbook at the Owner's office for inspection by the Ministry. The logbook shall
include the following:
(a) the name of the Works; and
(b) the date and results of each inspection, maintenance and cleaning, including an estimate of the quantity of any materials
removed.
5. MONITORING AND REPORTING
(1) The Owner shall carry out a monitoring program and evaluate the performance of the stormwater management Works
commencing at the initial completion of construction of the Works and continuing for a minimum of two (2) years after
90% of the homes in the Walnut Grove proposed low impact development residential subdivision have been occupied.
(2) The monitoring program shall include obtaining grab samples from manhole 101 (MH101) located at the intersection of
Honour Oak Crescent and Churchville Road for at least two (2) rainfall wet events per year (a wet event is defined as a
minimum of 15 mm of rain in the previous 24 hours). One of the events must occur within the May to September time
period.
(3) Samples should be tested for Total Suspended Solids (mg/L) and results recorded.
(4) The methods and protocols for sampling, analysis and recording shall conform, in order of precedence, to the methods
and protocols specified in the following:
(a) the Ministry's Procedure F-10-1, "Procedures for Sampling and Analysis Requirements for Municipal and Private
Sewage Treatment Works (Liquid Waste Streams Only)", as amended from time to time by more recently published
editions;
(b) the Ministry's publication "Protocol for the Sampling and Analysis of Industrial/Municipal Wastewater" (January 1999),
ISBN 0-7778-1880-9, as amended from time to time by more recently published editions;
(c) the publication "Standard Methods for the Examination of Water and Wastewater" (21st edition), as amended from time
to time by more recently published editions.
(5) The Owner shall submit to the District Manager, every year, a copy of the test results as per Condition 5, Subsection
(3), above.
(6) The Owner shall submit to the District Manager, every five (5) years, a Performance Assessment Report addressing
the following:
(a) a description of any operating problems encountered and corrective actions taken during the reporting period and the
need for further investigations in the following reporting period for system refinements or ways of improving the
performance of the Works;
(b) measurement of the mass of accumulated sediment removed when undertaking maintenance of the Works as per
Condition 4, Subsection (3), above;
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(7) The measurement frequency specified in Condition 5, Subsection (2) and reporting frequency specified in Condition 5,
Subsections (5) and (6), above, may, after five (5) years of monitoring in accordance with this Condition, be modified by
the District Manager in writing from time to time.
6. RECORD KEEPING
The Owner shall retain for a minimum of five (5) years from the date of their creation, all records and information related
to or resulting from the operation and maintenance activities required by this Approval.
The reasons for the imposition of these terms and conditions are as follows:
1. Condition 1 is imposed to ensure that the Works are built and operated in the manner in which they were described for
review and upon which approval was granted. This Condition is also included to emphasize the precedence of the
Conditions in the Approval and the practice that the Approval is based on the most current document, if several conflicting
documents are submitted for review.
2. Condition 2 is included to ensure that, when the Works are constructed, the Works will meet the standards that apply at
the time of construction to ensure the ongoing protection of the environment.
3. Condition 3 is included to ensure that the Ministry records are kept accurate and current with respect to approved
Works and to ensure that any subsequent Owner of the Works is made aware of the Approval and continues to operate the
Works in compliance with it.
4. Condition 4 is included to require that the Works be properly operated and maintained such that the environment is
protected.
5. Condition 5 is included to ensure that the Ministry is made aware of problems as they arise, and to provide a
performance record of the Works.
6. Condition 6 is included to require that all records are retained for a sufficient time period to adequately evaluate the longterm operation and maintenance of the Works.

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon me and the
Environmental Review Tribunal within 15 days after receipt of this Notice, require a hearing by the Tribunal. Section 142
of the Environmental Protection Act provides that the Notice requiring the hearing shall state:
1. The portions of the environmental compliance approval or each term or condition in the environmental compliance approval in respect of
which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

The Notice should also include:
3. The name of the appellant;
4. The address of the appellant;
5. The environmental compliance approval number;
6. The date of the environmental compliance approval;
7. The name of the Director, and;
8. The municipality or municipalities within which the project is to be engaged in.

And the Notice should be signed and dated by the appellant.
This Notice must be served upon:
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The Secretary*
Environmental Review Tribunal
655 Bay Street, Suite 1500
Toronto, Ontario
M5G 1E5

AND

The Director appointed for the purposes of Part II.1 of
the Environmental Protection Act
Ministry of the Environment
2 St. Clair Avenue West, Floor 12A
Toronto, Ontario
M4V 1L5

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the Tribunal at:
Tel: (416) 212-6349, Fax: (416) 314-4506 or www.ert.gov.on.ca

The above noted activity is approved under s.20.3 of Part II.1 of the Environmental Protection Act.

DATED AT TORONTO this 16th day of February, 2012
Ian Parrott, P.Eng.
Director
appointed for the purposes of Part II.1 of the
Environmental Protection Act
DC/
c: District Manager, MOE Halton-Peel
Chris Ewen, The Municipal Infrastructure Group Limited

WYCHWOOD RESIDENTIAL DEVELOPMENT PROJECT, CITY OF BRAMPTON
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Appendix B
Bioswale Perforated
Pipe Specifications

NOTICE
The contents of this report do not necessarily represent the policies of the supporting
agencies. Although every reasonable effort has been made to ensure the integrity of the
report, the supporting agencies do not make any warranty or representation, expressed
or implied, with respect to the accuracy or completeness of the information contained
herein. Mention of trade names or commercial products does not constitute
endorsement or recommendation of those products.

DRAFT VERSION 7

CVC LID Demonstration Monitoring Projects:
Performance Evaluation of The Riverwood Conservancy

Table B1: Bioswale CBMH 6-7 Perforated Pipe and Infiltration Trench Pipe
Diameter of Perforated pipe
Area of the Pipe
Length of Pipe
Circumference of Pipe
Spacing

Units
375

mm

0.11045

m2

86.1

m

1.178

m

138

mm

Using 25 mm diameter holes spaced at 50 mm centers
Holes per row

8

Rows per length of pipe
holes per length of pipe
Area of one 25mm diamter hole
Total open area of perforated pipe
The perforated pipe should provide an opening area greater than 2 x the orifice area
(source: TMIG, 2012)

holes/row

623

rows

4984

holes

0.00049

m2

2.4465

m2

Table B2: Bioswale CB MH 7-8 Perforated Pipe and Infiltration Trench Pipe
Diameter of Perforated pipe
Area of the Pipe
Length of Pipe
Circumference of Pipe
Spacing

Units
450

mm

0.15904

m2

45

m

1.414

m

138

mm

Using 25 mm diameter holes spaced at 50 mm centers
Holes per row

10

holes/row

Rows per length of pipe

326

rows

holes per length of pipe

3260

holes

Area of one 25mm diamter hole
Total open area of perforated pipe
The perforated pipe should provide an opening area greater than 2 x the orifice area
(source: TMIG, 2012)

0.00049

m2

1.60002

m2

Table B3: Bioswale CB MH 8-9 Perforated Pipe and Infiltration Trench Pipe
Diameter of Perforated pipe
Area of the Pipe
Length of Pipe
Circumference of Pipe
Spacing

Units
525

mm

0.21648

m2

40

m

1.649

m

138

mm

Using 25 mm diameter holes spaced at 50 mm centers
Holes per row

11

holes/row

Rows per length of pipe

289

rows

holes per length of pipe

3179

holes

Area of one 25mm diamter hole
Total open area of perforated pipe
The perforated pipe should provide an opening area greater than 2 x the orifice area
(source: TMIG, 2012)
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0.00049

m2

1.5605

m2
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Appendix C
Overview of Monitoring
Components

NOTICE
The contents of this report do not necessarily represent the policies of the supporting
agencies. Although every reasonable effort has been made to ensure the integrity of the
report, the supporting agencies do not make any warranty or representation, expressed
or implied, with respect to the accuracy or completeness of the information contained
herein. Mention of trade names or commercial products does not constitute
endorsement or recommendation of those products.

DRAFT VERSION 7

CVC LID Demonstration Monitoring Projects:
Performance Evaluation of The Riverwood Conservancy

Hydrology
Compound or v-notch weirs (depending on expected flows) are installed in the monitoring manhole
structures to ensure accurate level and flow measurements. An area velocity level and flow meter is
installed and set to record water level and flow at 5-minute intervals. A rain gauge installed nearby will
supply precipitation data.
Level meters will be calibrated weekly using measured datum points and water level tapes to measure
water level behind the weir. A lab-generated rating curve will be used to calculate flows from collected
level data.
Water Quality
A minimum of five 15mm or greater measured precipitation events will be sampled per year from the
water quality monitoring stations with the ISCO Auto sampler. A wet event will be defined as any rainfall
event greater than 2 mm or snowfall event greater than 5 cm.
Samples will be analysed for:

Chloride

Conductivity

pH

Total Suspended Solids (TSS)

Nutrients:
o
Total Phosphorus
o
Total Ammonia
o
Nitrate & Nitrite

Metals

PAH (only in the first year of sampling)
The sampler holds twenty-four (24) one (1) litre bottles. Event sampling will be conducted as follows:
• One (1) sample will be submitted per monitoring station per event.
• The 24 bottles will be filled with 500 mL every 20-60 minutes, pending the length of the rain
event.
• Sampling program length will be adjusted through observed weather prediction by Environment
Canada to ensure a representative sample submission is collected of the measured storm flow
• The 24 bottles will then be mixed into one flow weighted composite sample and submitted for
analysis.
• Samples will be brought to an accredited Canadian Laboratory like the MOE Laboratory Services
Branch in Etobicoke for laboratory analysis.
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Figure C1: Example of the monitoring equipment used at water quality monitoring locations
Meteorological Monitoring
A meteorological station including a heated tipping bucket gauge and an air temperature gauge will be
installed at a nearby (TBD) location. Data will be recorded continuously every five minutes. A nearby
Region of Peel rain gauge will be used as a back-up. Data from each gauge will be compared for QA/QC
purposes, and any significant differences will be evaluated using measure flow data and information from
the Toronto-Pearson Environment Canada meteorological station.
Water Temperature Monitoring
Water temperature information will be collected using Hobo pendant temperature loggers, tied to strings
and deployed in various catchbasins, monitoring locations and wells. Loggers will record continuously, but
data will be post-processed to consider water temperature during precipitation events. Water temperature
monitoring will be focused on spring-fall seasons in order to capture temperatures during the warmest
times of the year.
Information regarding contributing surface temperatures will be collected through occasional use of a
thermal imaging camera.
Continuous Soil Infiltration and Ponding
In order to measure infiltration rates in bioretention media, piezometers and pressure transducers will be
used to monitor depth of water within the bioretention practices as well as on the surface.
The depth of water and infiltration rate through the bioretention practices will be measured using deeper
wells that are perforated throughout and installed to the bottom of the bioretention cells.
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Ponding depth will be monitored with the installation of shallow wells that are perforated above the
surface, but solid below the surface. This allows for the quantification of surface water ponding as well as
the duration of ponding. The image below shows a cross section of a bioretention cell with a deep well on
the left and a shallow well on the right.

Figure C2. Bioretention cell cross section with monitoring wells
Hobo pressure transducers will be deployed in the wells to record continuous levels at 5 minute intervals.
Soil Sampling
Soil sampling is conducted for two main purposes:
1.
2.

Verification of bioretention soil media
Analysis of soil quality for contaminant tracking

Verification of Soil Media
Soil sampling of the bioretention filter media will be conducted soon after monitoring initiation to ensure
the soil meets the design specifications. The soil will be analyzed for texture, organic content, cationic
exchange capacity and soil acidity. The soil sampling methodology practiced in agriculture and
recommended by OMAFRA (Ontario Ministry of Agriculture and Rural Affairs) will be used for sample
collection.
Contaminant Tracking
Sampling will be conducted annually in the fall after summer precipitation events but prior to the ground
freezing. Soil (filter media) sampling will be conducted at two depths.
Two composite soil samples will be collected from the bioretention swale (4 samples total). The shallow
and deep samples will be collected at approximately 10 cm and 30 cm below the filter media surface. In
the sampled cells, three subsamples from each depth will be combined to produce one composite
sample. Samples will be submitted to an accredited lab for analysis of metals, nutrients and PAHs.
Comparison between two sampling depths provides information regarding the depth at which pollutant
removal occurs for different parameters. In addition, sampling at two depths helps determine whether or
not pollutants are migrating through the soil column over time. Collecting samples from multiple section
of the bioretention swale will provide insight on pollutant removal for different plant combinations and how
parameter concentrations vary depending location (i.e different water volume inputs and sources
depending on the area).
Winter Conductivity and Chloride
In order to collect continuous data records during the winter months of chloride and conductivity impacts
on the LID system, continuous Hobo conductivity loggers will be installed at the flow monitoring location
within the site. Loggers will be calibrated using collected grab samples which will be analysed by an
accredited lab. A relationship curve will be generated by collecting a grab sample during a rain or
snowmelt event from each bottle of the 24 bottle carousel of the autosampler. These individual samples
will then be submitted to an accredited lab for analysis.
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The relationship between conductivity and chloride concentrations generated from these samples will be
used to calculate continuous chloride concentrations using the continuous record from the Hobo
conductivity logger. This portion of the monitoring plan will commence pending approval from site
landowner.
Maintenance Inspections and Records
Long-term infrastructure assessment is needed (both quality and quantity performance) to capture when
a decline in performance occurs and how performance is restored once maintenance work has been
completed. Therefore maintenance documentation in combination with long term performance
assessment is required in order to link maintenance activities to changes in performance. Some
maintenance requirements may only be detectable through long-term performance (i.e. filter media
reaching saturation). This information in addition to cost tracking will benefit asset management
information.
A checklist inspection format will be used to record site conditions and maintenance needs throughout the
monitoring program. The same information will be collected each time in the same format, ensuring
proper documentation so that it is easier to track changes over time.
In order to document maintenance and the associated costs, CVC staff will evaluate and note
maintenance needs during site visits and coordinate with those responsible for performing maintenance.
CVC staff will then follow up with those responsible to gather associated records and costs. Once a year
CVC staff will interview property managers to collect maintenance records, costs and information on
recurring maintenance issues.

The table below outlines the type of information that will be collected and the frequency.
Table C1: Maintenance activities and frequency
Activity

When to be Completed

Take photos from reference locations at the
site.

When an inspection checklist is completed
(biweekly in the spring, summer, and fall,
monthly in winter) and before and after
maintenance.

Keep logs of site visits, inspections and
maintenance dates, activities performed,
observations and associated costs.

Each visit or when maintenance is performed.

Look for common issues and maintenance
tasks associated with LID such as trash
accumulation, sediment deposition, erosion,
and vegetation health to watch for changes
over time.

Each visit

Inspect different areas of the LID feature
such as the drainage area, inlets, outlets, and
vegetation, to ensure nothing is overlooked
and that the site can perform optimally.

When an inspection list is completed.

Outline any maintenance issues that need to
be addressed and whether they are urgent or
routine so that the appropriate actions can
take place.

When an inspection list is completed.
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Infiltration Testing
The infiltration rate of the bioretention soil media will be measured using a double ring infiltrometer
outlined under the ASTM standard designation D3385-09. The double-ring infiltrometer method consists
of driving two open cylinders, one inside the other, into the ground, partially filling the rings with water or
other liquid, and then maintaining the liquid at a constant level. The test is used to find the maximum
steady state or average infiltration rate.
Tests will be conducted once per year during growing season months to monitor infiltration in dry
conditions and twice during winter months to evaluate infiltration rates during the winter.

Figure C3. Double ring infiltrometer used to measure infiltration rate in a bioswale.

Qualitative Observations
Qualitative observations will include the installation of trail cameras at 2 locations within the site. Cameras
will be installed to gather information on presence and duration of ponding, plant survival and growth
through the seasons, and other interesting qualitative records. Cameras will be set to record images
approximately every half hour.
In addition, CVC staff will visit the site throughout the monitoring program during a variety of precipitation
events in order to record videos of flows into and out of the LID median.
All camera installation procedures and images will be managed in accordance with CVC’s Photographic
and Video Monitoring and Surveillance Policy established according to the Municipal Freedom of
Information and Protection of Privacy Act R.S.O. 1990, c. M.56 as amended.
This type of information will provide insight into the functioning of the system during various sizes of rain
events.
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Figure C3 Photos from a bioretention cell trail camera
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