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BACKGROUND
Municipalities across Canada are struggling to address a number of issues, from aging infrastructure to
insufficient stormwater management, to prevent the degradation of receiving streams and the Great
Lakes, and damage to property and infrastructure from erosion and flooding.
The purpose of the study is to evaluate the effectiveness of enhanced roadside swales, and permeable
pavement in a residential neighbourhood with respect to: catchment hydrology, surface water quality,
and hydrogeology. This project will help educate urban municipalities on how to balance growth,
redevelopment, stormwater infrastructure, and the environment in light of climate change; providing a
template that municipalities can employ to cost-effectively address environmental and development
issues.

PROJECT DELIVERABLES
1.

To support MOE initiatives such as source protection and municipal stormwater
management in light of climate change.

2.

“Innovative” stormwater management demonstration site
This stormwater treatment approach is “above and beyond” the standard practices in place
pertaining to stormwater management in Ontario, using enhanced roadside swales as
source control for innovative stormwater treatment and management. There is also little
performance data currently available to support design initiatives of such practices.

3.

Template for Municipalities Across Ontario
Comprehensive effectiveness monitoring of performance data will be conducted to provide
municipalities across Ontario with a template for LID implementation.

PROJECT SCHEDULE
1.
2.
3.

Initiation of Pre Construction Environmental Monitoring – Spring 2010
Initiation of Post Construction Environmental Monitoring – Spring 2012
End of Project – To be determined

1

Lakeview District LID Monitoring Project – Post Construction – Monitoring Strategy – Draft v1.0, 2012

Lakeview District LID Monitoring Project
Post Construction Monitoring Strategy
1.0

MONITORING PURPOSE & OBJECTIVES

2.0

PROJECT PARTNERS

3.0

BACKGROUND

4.0

LID INITIATIVES

5.0

STUDY AREA

6.0

MONITORING LOCATIONS

7.0

WORK PLAN

8.0

SITE VISITS

9.0

DATA MANAGEMENT, COMMUNICATIONS & REPORTING

10.0

INTENTIONS TO PUBLISH

11.0

COSTING

12.0

ADAPTIVE PROGRAM

13.0

REFERENCES

2

Lakeview District LID Monitoring Project – Post Construction – Monitoring Strategy – Draft v1.0, 2012
1. Monitoring Purpose and Objectives
The purpose of the study is to evaluate the effectiveness of bioswales and permeable pavement as
alternatives to roadside catch basins in dealing with storm water runoff in urban areas, with respect to
catchment hydrology, water quality, and hydrogeology.
Objectives/Targets:


Monitoring data will be used to calibrate the models used for designing the LID applications.
The models will then be rerun to determine how realistic they were in estimating the runoff
volumes for the various design storms.



Verify that the bioswales and permeable pavement are storing 25 mm of event volume as
designed.



Verify that the retention time of the bioswales is 24-48 hours as designed.



Compare the quality of water runoff between areas with LID infrastructure, traditional swales
and standard curb and gutter.

This monitoring plan is based on the protocols and practices being used in other CVC monitoring
programs.
2. Project Partners
1. Credit Valley Conservation (CVC)
2. City of Mississauga
3. Background
Our communities are supported by functions provided by our environment such as abundant, safe
drinking water, and clean air. Studies conducted on the Credit River Watershed have found that we
need to integrate how we build our communities with how we manage our stormwater to support a
sustainable environment. This is known as Low Impact Development (LID). The roadway
redevelopment in the Lakeview District of Mississauga includes bioswales swales and permeable
pavement that will help reduce stormwater runoff and improve water quality discharging into
stormsewers and eventually into Lake Ontario.
Since LID attempts to mimic natural processes, its performance depends on local conditions including,
climate, soils, and drainage. Individual LID measures should be examined with respect to basic
hydrological cycle components: evapotranspiration, infiltration, and runoff. Stormwater infiltration
occurs on natural soils with pervious cover and at special facilities (bioretention and swales) located
throughout the catchment area. In Lakeview, it is expected that most infiltration will occur in the
enhanced roadside swales and the permeable pavement areas. CVC will be working with Mississauga
Staff to assess if the LID practices put in place do indeed lead to a more natural site hydrology and water
quality than in conventional neighbourhood roads. This monitoring project can act as a model to other
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sites contemplating bio-retention systems and a point of comparison to other locations with similar
systems already in place.
This partnership research project would support the vision, goals, and objectives of Mississauga’s
Strategic Plan “Our Future Mississauga” by ensuring the health and attractiveness of Mississauga’s
communities, natural environments, and drinking water supply would be improved by encouraging and
supporting alternative stormwater drainage strategies. This is also consistent with the vision of “Our
Future Mississauga” - “As an environmentally responsible community, the City of Mississauga is
committed to environmental protection, conducting its corporate operations in an environmentally
responsible manner and promoting awareness of environmental policies, issues, and initiatives.” This
project sets an excellent example for the residents and businesses of Mississauga that everyone has a
role to play in helping to protect and enhance the land, air, water that is enjoyed by all in Mississauga.
4. LID Initiatives
The most commonly used method of stormwater drainage in urban areas is curb and gutter. It is a very
effective method for draining stormwater from neighbourhoods; however, it may be too effective. With
curb and gutter drainage, storm water is quickly brought to receiving watercourses in impervious pipes.
Very little of the water therefore soaks into the ground to be naturally filtered before it reaches these
watercourses. This can lead to a number of problems in local streams including flash flooding, a decline
water quality, and a reduction of stream baseflow and groundwater levels. However, some older
residential streets in the watershed have drainage channels instead of curb and gutter for drainage. In
these areas, modifications to the channels will enhance their pollutant removal capabilities. Swale
drainage is very beneficial for stormwater management. It can reduce pollutant and sediment
concentrations, and can have significant reduction time of flow to local creeks and storm drain systems.
Open drainage also has the ability to reduce mosquito breeding areas through the reduction of areas
with standing water (catchbasins).
Through a combination of bioswales and permeable paving stones, the hydrology and water quality
leaving the sections of First and Third Street that will be redeveloped will be improved over
conventional stormwater practices. The current open drainage system with deep steep walled ditches
will be replaced. It will be replaced with shallow grass swales with a perforated pipe under drain
connected to Mississauga’s stormwater network. Permeable paving stones will also be installed in the
city owned portion of the residential driveways. The new shallow ditches will be seeded with either
grass or a native wild flower mixture as chosen by the residents.
5. Study Area
The subject sites for the study are located within the Lakeview District Neighbourhood in the City of
Mississauga, just outside of the Cooksville Creek watershed, and drain directly to Lake Ontario (Figure
1). They include Third Street between Alexandra Avenue and Meredith Avenue, and First Street
between Alexandra and Meredith Avenue (Figure 2).
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Study
Area

Figure 1: Location of study area just outside of the Cooksville Creek Watershed

The stormwater drainage for this neighbourhood is served by a combination of catchbasins with internal
storm sewers, and grass swales, which drain directly to Lake Ontario near Lake Front Promenade Park.
Several manholes and catchbasins have been identified as ideal for installing monitoring equipment for
testing alternative drainage practices (Figure 3). Since each selected manhole or catchbasin drains a
specific area, it is possible to equip them with monitoring equipment to measure flow and take water
samples during rainfall or snowmelt events. CVC has remote access to rainfall gauge data that belongs
to the City of Mississauga, located on the roof of the Fire Station at the corner of Cawthra Road and
Third Street that will provide rainfall data for the project. The CVC rainfall gauge at the Carmen
Corbasson Community Center on Cawthra Road can be used as a backup. The City of Mississauga gauge
is approximately 700 m from the study area, and the CVC gauge is approximately 1.3 km from the study
area.
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Figure 2: Lakeview District Swale Project Area
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Figure 3: Lakeview District Swale Drainage Network and Monitoring Locations

6. Monitoring Locations
Four monitoring stations are proposed for post construction monitoring, one control site on a nearby
street with curb and gutter drainage, one site in an area that is drained by traditional ditches and two
sites where the new LID infrastructure will be installed. The individual monitoring locations will be
utilized as follows:


Location 1 (LV-1): Manhole located on Northmount Avenue north of Fourth Street. The street
has curb and gutter drainage and will be used as a control site.



Location 2 (LV-2): Manhole located at First Street and Alexandra Avenue. This manhole
primarily receives runoff from both the north and south sides of First Street between Alexandra
Avenue and Westmount Avenue. This site was used for pre construction monitoring and will
continue to be monitored post construction to provide baseline data as the traditional ditches
will be retained.



Location 3 (LV-3): Manhole located on the north side of First Street near Alexandra Avenue.
This area drains the north side a First Street between Alexandra Avenue and Meredith Avenue.
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LID infrastructure will be constructed in this location. This location will be monitored for flow
data only


Location 4 (LV-4): Manhole located on the south side of First Street near Alexandra Avenue.
This area drains the south side a First Street between Alexandra Avenue and Meredith Avenue.
LID infrastructure will be constructed in this location.

7. Work Plan
7.1

Hydrology

A weir will be installed in a manhole located at each of the four monitoring locations. An ISCO
4150 or equivalent flow meter will be installed in each manhole with the probe secured behind
the weir to ensure accurate water level measurements. The flow meter will be set to record
water levels at 10-minute intervals.
7.2

Surface Water Quality

A minimum of ten (10) precipitation events will be sampled per year from the four monitoring
locations with an ISCO 6712 Automatic sampler or equivalent. The sampler will be connected to
the water flow logger and triggered when a predetermined water level is recorded by the flow
logger. A wet event will be defined as any rainfall event greater than 5 mm or snowfall event
greater than 5 cm.
The sampler holds twenty-four (24) one (1) litre bottles. Samples will be analysed for:
 Chloride
 Turbidity
 Conductivity
 pH
 Total Suspended Solids (TSS)
 Total Dissolved Solids (TDS)
 Nutrients:
o Total Phosphorus
o Orthophosphate
o Total Kjehldahl Nitrogen (TKN)
o Total Ammonia
o Nitrate & Nitrite
 Total Metals
 PAH (only in first 3 sampling years)
Event sampling will be conducted as follows:
 Two (2) samples will be submitted per surface water quality monitoring station per
event.
 1 initial first flush grab sample will be collected in the samplers first 6 bottles and
submitted for analysis.
 The remaining 18 bottles will be used to collect a flow weighted composite sample.
The length of time between bottle fills may be lengthened or reduced depending on
the event forecasted. This will either shorten or lengthen the sampling program in
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7.3

order to get a sample that best represents the event. An example program is given
below.
o The remaining 18 bottles will be filled 500 mL every 10 minutes. Therefore,
1 bottle will be filled every 20 minutes and the program will last for 6 hours.
The 18 bottles will then be mixed into 1 flow weighted composite sample and
submitted for analysis.
Water quality samples will be brought to an accredited Canadian Laboratory for
laboratory analysis.

Surface Water Infiltration

Two piezometers will be installed in the bioswales during construction. They will be located
near monitoring stations LV-3 and LV-4. Continuous water level loggers will be placed in the
piezometers to measure water level. Level readings will then be compared to rainfall amounts
to calculate surface water infiltration in the cells.
A HOBO U20 or equivalent continuous water level logger will be placed in each of the
piezometers to measure water level. An additional logger will be placed at one of the locations,
at the top of the piezometer above the water level, to record barometric pressure. Barometric
measurements will be used to correct the water level measurements for barometric pressure.
All loggers will be set to record at 10 minute intervals. Water Level readings will then be
compared to rainfall amounts to calculate surface water infiltration in the bioretention cells. In
addition, it will be possible to determine the drawdown time for stormwater to fully infiltrate
out of the bioswales.
8. Site Visits
The site will be visited at a minimum of every two weeks to check battery power, inspect
equipment, and make sure everything is operational. Data will be downloaded either remotely or in
person from each piece of equipment biweekly as a minimum using ISCO Flowlink 5 or Hoboware
software (or equivalent). The software will automatically summarize and plot the data graphically,
which can then easily be exported to a program like Microsoft Excel.
9. Data Management, Communication Strategy, & Reporting
CVC will manage water flow, water level and water quality data sets, and provide data analysis for
the study. CVC will coordinate with the City of Mississauga to develop a public information strategy
and identify information to communicate to the public. CVC will also coordinate with Mississauga in
the development of interpretive signage and its erection at the study site. CVC will draft annual
summary reports of the monitoring results. These reports will allow for a review of the data
between monitoring seasons, any problems will be identified and any necessary changes made to
the monitoring program before the start of the next monitoring season. At the conclusion of the
project a more comprehensive final report detailing the entire study and results will be completed.
Draft annual reports and the final report will be submitted to the City of Mississauga for review and
comments before being finalized.
10. Intentions to Publish
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CVC and Mississauga will discuss the results and their implications. While the study is underway,
information collected is confidential and not to be shared with personnel outside the study team.
Once the monitoring data has undergone a thorough internal review, the intention is for the
information to enter into the public domain.
11. Costing
A table outlining monitoring costs for the research project is summarized in appendix 1.
The cost estimate provides the following breakdown:


Cost to purchase equipment;



Cost of Equipment installation;



Cost to Trigger samplers and collect samples;



Cost of monthly data acquisition, equipment maintenance and calibration;



Cost of Laboratory Analysis.

These costs are based on hiring a consultant to install the equipment. Since the equipment will be
installed within the manholes, personnel certified in confined space entry will be required. In
addition, staff may need to trigger and collect samples outside of typical business hours as
precipitation events may occur during evenings and weekends.
12. Adaptive Program
The program is intended to be adaptive in nature, implying that the program will be continually
reviewed and changes may be made to the sampling protocols, methods, and locations as needed.
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