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Why Performance Monitoring Matters

Monitoring helps to answer the statement I’d love to 
implement LID but…

– Do they work in Ontario?

– What are maintenance requirements/costs?

– How much do they cost?

– Will private landowners maintain them

– Does the public accept them?

– Do they meet regulatory requirements?



CVC’s Current Monitoring
Program

• Collecting water quantity and 
quality data at 3 sites within the 
CVC boundary.

• Land uses for the monitoring sites 
are diverse, range from 
residential to highly impervious 
areas (i.e. parking lots, and mixed 
commercial and residential).

• Collecting water quality data for 
constituents using the PWQO’s 
as the basis.



Types of Monitoring Activities
• Quantity & Quality

• Qualitative

• Maintenance inspection monitoring

• Assumption protocols
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• Highlight the importance of SWM monitoring in 
the design, construction, assumption, operation 
and maintenance of stormwater infrastructure to 
ensure long-term performance;

• Provide an overview of how CVC’s stormwater
monitoring program fits within our watershed 
stakeholders priorities (Region of Peel and 
member municipalities, Ministry of Environment, 
Ministry of Natural Resources, Development 
Community);

• Defined 17 objectives for CVC’s overall SWM 
monitoring program.

Stormwater Management Monitoring Strategy



Monitoring Advisory Committee Meeting  
December 13, 2012, CVC held a meeting to collect 
input from various stakeholders, including:

– municipal decision makers, 

– provincial and federal environmental 
agencies, 

– engineering and planning professionals, 

– conservation authorities, 

– academia, 

– watershed advocate groups.
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Surveys were distributed to the meeting participants to collect feedback 
regarding the CVC monitoring program objectives, as well as the reports 
and publications that CVC will publish as a result of the monitoring effort.



Top Five Stakeholder Priorities

• Long term maintenance needs and impact of maintenance 
on performance

• Lifecycle costs

• Water quality and quantity performance of LID design in 
low infiltration soils

• How multiple LID function in a treatment train

• Performance of flood control, erosion control, water quality 
and natural heritage protection.



Why Monitor Stormwater: Understanding Long Term 
Performance
1. Evaluate long-term maintenance needs and maintenance programs and 

the impact of maintenance on performance 

• Long term data needed – most 
monitoring studies are 1 to 3 years 
maximum

• Long term performance monitoring to 
establish timeline for minor and major 
maintenance recommendations

• Documentation of maintenance 
activities

• May vary by land use, BMP type, and 
climate
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Why Monitor Stormwater: Life Cycle Costs

2. Determine the Life Cycle Costs for LID 
Practices 

• Long term data needed – most monitoring studies 
are 1 to 3 years maximum

• Establish a record of maintenance costs for a 
variety of BMPs

• Performance monitoring to evaluate when 
replacement or major maintenance is needed (i.e. 
replacement of bioretention media) 

• Long term maintenance costs and associated 
performance data will give insight into life-cycle 
costs and help assess risk for failure



• Elm Drive – Road Right of Way & Public Lands Retrofit

• Lakeview – Residential Road Right of Way

• IMAX Corporation – Business & Multi-residential 
Properties

• Public lands sites – Portico church, O’Connor Park, 
Lakeside Park, Riverwood Conservancy, Elm Drive, 
Unitarian Church, Terra Cotta

Performance Monitoring Sites



Elm Drive
Road Right of Way & 
Public Lands Retrofit

LID Features:

• Bioretention planters

• Permeable Pavement



Elm Drive



Treatment Train - Bioretention planters & Permeable pavement 
parking lay-bys



Measurement Type Manufacturer Location / Description

Flow

Custom Compound Weir 
by Thompson Flow 

Investigations
&

ISCO 4150 Flow Logger 
(water level meter)

Manhole downstream of 
bioretention

Rainfall Depth and 
Intensity

Tipping Bucket Rain 
Gauge

Roof of Adult Education 
Centre

Water Quality Samples ISCO 6712 Automatic 
Sampler

Manhole downstream of 
bioretention

Ground Water Level HOBO U20 Observation wells within 
bioretention cells

Infrastructure Assessment Equipment



Lakeview
Location: Mississauga
Constructed August 
2012

LID Features:

• Boulevard bioretention 
units

• Permeable pavement



Lakeview
Monitoring equipment:

Identical to Elm Drive, downstream of North & 
South sides of street.

Control monitoring on curb-and gutter and 
urban cross section (ditch) streets



IMAX Corporate Head Office 

LID Features:

• Permeable Pavement, Bioswales, Jellyfish® Filter, Sorbtive Vault



IMAX Monitoring Plan

Area 1 – Asphalt to 
catchbasin

Area 2 – Asphalt to Bioswale 
+ SorbtiveMedia Unit

Area 3 – Asphalt to Jellyfish 
Filter + Bioswale

Area 4 – Asphalt to Bioswale

Area 5 – Permeable 
Pavement with Granular “O”

Area 6 – Permeable 
Pavement with ¾” clearstone

Area 7 - Permeable 
Pavement with ¾” clearstone 
+ Impermeable Liner



Monitoring to evaluate

• Collective performance of 
permeable pavement, 
Imbrium, bioretention

• Ability of a liner to protect 
groundwater from Chloride 
for source protection

• Any changes in slips/falls 
on permeable pavement

• Long term performance



Elm Drive Monitoring Results – Quality (Filtration & 
Volume Reduction)

• The combined effect of Filtration and Volume Reduction exceeds expectations

• Volume Reduction = Loading reduction

Parameter Elm Drive

Median Effluent

Concentration

Typical 
Residential 
Uncontrolled 
Concentration

NSQD

Typical 
Bioretention 
Effluent 
Concentration

BMPDB

Typical Pond 
Effluent 
Concentration

BMPDB

Estimated 
Load 
Reduction

With Volume 
Reductions

Cd μg/L 0.09 0.25 0.79 0.18 94 %

Pb μg/L 0.92 6.00 1.98 2.00 99 %

TKN mg/L 0.70 1.29 0.64 1.20 94 %

TP mg/L 0.06 0.27 0.14 0.10 98 %

TSS mg/L 14 61 8 12 99 %



Elm Drive Monitoring Results - July 8, 2013

• Rainfall depth = 105 mm, July avg= 74 mm, 

• Greatest record depth = 124 mm in 1954 with Hurricane Hazel

• Peak rainfall intensity = 242 mm/hr   

• 33% volume reduction

• Estimated peak flow reduction of 50-60%



Public Lands – Assumption Protocols



Development of Assumption Protocols

Based on a study by the Centre for Watershed Protection, 50% of LID 
practices are not functioning as intended due to improper construction 
and maintenance.

To address this issue CVC created the LID Construction Guide and LID 
Landscape Guides, and developed monitoring to assess:

– What criteria should be used to assume bioretention facilities?

– Are current bioretention design standards optimal

• Being implemented as part of Public Lands Guide



Why Monitor? Identify Grading Issues that 
may Affect Performance

• Monitoring has revealed 
installation issues otherwise 
overlooked.

• Grading at inlets needs to be 
lowered to capture runoff.

• Recommended changes 
requiring minor labour are 
expected to significantly 
increase the benefit of this 
facility to downstream 
infrastructure. 



Aesthetics are just as important as structural issues as the public 
wants to see an attractive feature.  This is why it is important to both 
inspect structural features to ensure functionality as well as visual 
feature to ensure an attractive site is well maintained.

Maintenance Inspection Monitoring



Information about the structure of the LID feature is collected 
during the completion of the LID Site Inspection Checklist.  This is 
to ensure:
• Proper functionality of the feature

• Inlets are clear and able to accept 
incoming flow

• Garbage and debris aren’t interfering with 
performance

• Plants look both visually pleasing and are 
helping the feature to absorb water and 
pollutants

• If any maintenance is require it is recorded 
and photographed to allow staff to prepare 
accordingly to address the issue

Maintenance Inspection Monitoring



LID Inspection Checklist



The Importance of Keeping the Conversation 



Monitoring Lessons Learned 

1. Monitoring plans are 
ideally created prior to and 
in conjunction with 
construction plans and 
construction for the best 
monitoring results

2. Following initial installation 
of monitoring equipment 
“working the kinks out” can 
take some time, resulting in 
data that is not useful for 
analysis in the initial stages 
of monitoring: this indicates 
the importance of long-
term monitoring!



3. Equipment and data review: 
the majority of monitoring must 
rely on equipment, which 
occasionally fails; review and 
analysis of data should take 
place as often as possible to 
catch issues as soon as they 
occur

4. Use of equipment in LID 
practices is unique and often 
involves creativity: 

– Manhole /Confined space 
issues )

– monitoring structures may 
need to be located in 
residential, commercial, 
public property, which may 
not be desirable and often 
requires permits/permissions

– Inlet flows are VERY 
difficult to monitor, so inlet 
flow data often has to rely on 
estimates based on total 
precipitation and drainage 
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5. Importance of  
qualitative 
observations:
(inspections, notes, 
photos). 

6. Weather (despite 
forecasting) is 
unpredictable; staff 
and equipment 
should always be 
prepared (leave 
autosamplers “on” at 
all times despite the 
extra time required 
to change batteries 
regularly). 



New Sites in 2014
Wychwood (Bramtpon)

 Ontario's first large all-LID residential 
development

 5.6 ha greenfield residential 
development consisting of 70 large 
single family detached lots

 both lot and site level controls:

o permeable paver driveways, 

o reduced impervious area, 

o bioretention swale, 

o infiltration trench

o landscaped rain gardens. 

The site was designed to fully meet 
the stormwater criteria without the use 

of a stormwater pond



Meadows in the Glen (Halton Hills)

Uses many LID practices for innovative 
stormwater management such as:

• swale drainage, 

•bioretention cells, 

•soakaway pits, 

•rain gardens 

•permeable pavement driveways,

•includes two SWM ponds

New Sites in 2014

Site has both stormwater
management pond and upstream LID



New Guide in 2014 - CVC LID Performance 
and Risk Assessment Guide

• In 2014 CVC will be producing a Performance and Risk Assessment Guide 

• Give information on specific protocols and methodologies for LID monitoring 
including:

– Site Design & monitoring plans

– Monitoring Equipment

– Monitoring Data Management

– Data Analysis 

– Lessons Learned 



Thanks

Further information:

Reports, case studies: www.bealeader.ca

Email: cdespins@creditvalleyca.ca


