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Introduction
• The Credit River Watershed is becoming increasingly urbanized

• This has converted permeable land to impermeable surfaces, such as 
roads, parking lots, and buildings

• Leads to ↑ runoff, ↓ infiltration

Images adapted from Federal Interagency Stream Restoration Working Group, 1998



Introduction
• Low Impact Development (LID) attempts to mimic pre-development hydrology

• Engineered landscape features that infiltrate, filter, and store stormwater runoff

• Compared to traditional SWM, ↓ runoff, ↑ infiltration 

Images adapted from Federal Interagency Stream Restoration Working Group, 1998



Introduction
• Commercial and office buildings have a large amount of impervious area-

LID can make a huge difference

• Mississauga recently introduced a Stormwater Charge and associated 
Credit Program

– additional incentive for office buildings to install site-level stormwater 
controls



CVC Head Office
• CVC has installed multiple types of LID at our head office- two permeable 

pavement parking lots and a rainwater harvesting system

• These are examples of LID could be installed at a typical office building



LID Performance Monitoring

• How well does LID work?

• A major barrier to LID implementation 
is a lack of performance data

• CVC has an extensive LID monitoring 
program



LID Performance 
Monitoring

• CVC’s Head Office is one of our 
monitoring sites, and includes:

– one permeable parking lot 
with an underdrain (not lined)

– the rainwater harvesting 
system 

– grass swales

• All outlet to one catchbasin 
where monitoring equipment is 
installed



LID Performance Monitoring

• Weir and level logger installed to 
measure flow volumes 

• Auto-sampler collects samples for water 
quality during storm events



Water Quantity Performance

• Measured discharge is compared with 
estimated inflow to calculate volume 
reduction

• Inflow is estimated based on drainage 
area, runoff coefficient, and event 
precipitation

– Impossible to directly measure the 
volume of water entering the 
permeable pavement

• As everything outlets to one catchbasin, 
it’s difficult to isolate the effect of 
individual features



Water Quantity Performance



Water Quantity Performance- August 2 - 3 
2015 Event (16.4 mm)

• 62% volume reduction for this event



Water Quantity Performance

• Performance decreases with increasing event size



Influence of Intensity on Performance

Event April 19-20, 2015 June 22-23, 2015
(low intensity) (high intensity)

Event Precipitation (mm) 21 20.8
Peak Precipitation Intensity 
(mm/hr) 4.8 48

Estimated Inflow Volume (L) 68 438 67 090

Peak Effluent Flow Rate (L/s) 1.2 17.3
Measured Effluent Volume (L) 20 931 31 916
Estimated Event Runoff Volume 
Reduction (%) 69 52

• How much it rains vs how hard it rains

• Two events of similar precipitation depth and very different intensity

• High intensity event has 1.5x the discharge volume of low intensity event
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Water Quality Performance
• Water quality impact of LID installations is best measured as load reduction

– Combination of volume reduction and concentration changes

• Load reduction- difference between influent and effluent loads (masses)

Estimated inflow 
volume 

Estimated inflow 
volume 

Estimated inflow 
concentration

Estimated inflow 
concentrationx

Measured 
discharge
Measured 
discharge

Measured outflow 
concentration

Measured outflow 
concentrationx

Influent loadInfluent load =

Effluent loadEffluent load =

• Unfortunately, no control site at CVC’s Head Office for inflow concentration

• Estimated using median National Stormwater Quality Database (NSQD) values 
filtered for climate (USEPA rain zone) and land use



Water Quality Performance

Parameter
Median NSQD 
concentration 

(mg/L)

Median 
measured 

EMC (mg/L)

Load Reduction- all 
events

TSS 124 52 81%

TP 0.16 0.12 69%

NO2 + NO3 0.66 1.24 32%

TKN 1.2 0.67 78%

Cu 0.024 0.015 74%

Zn 0.162 0.087 80%



Infiltration Testing

• Used to determine infiltration rate into the permeable pavement

• Measures the length of time it takes a known volume of water to infiltrate 
through a known area



Infiltration Testing - Results



Infiltration Testing - Results

Newer permeable lot:

Very high infiltration rates

Older permeable lot:

Much lower infiltration rates, 
some clogged locations



Permeable Parking Lot Restorative 
Maintenance

• Vacuum truck was used on both permeable parking lots 

• Additional infiltration testing occurred after the maintenance



Infiltration Testing

Before

After



Rainwater Harvesting System

• Rainwater harvesting system 
collects water from the roof and a 
sump to be stored in a 5000 L 
tank and re-used for non-potable 
water 

– For example, toilets and 
outdoor hoses

• Water level in the tank and the 
volume of reclaimed water is 
monitored



Rainwater Harvesting System
• From Fall 2013 to Spring 2016, CVC 

used over 580 000 L (Over 7200 
bathtubs!) of reclaimed water

• Over 25% of CVC’s total water usage

• Use of water collected in the sump 
provides a more consistent source 
than using only rainwater, however it 
often means the tank is nearly full 
before rain events

– Less of a stormwater benefit, but 
great for reducing municipal water 
usage



Mississauga Stormwater Charge and Credit 
Program

• In 2016, Mississauga introduced a Stormwater 
Charge, charging property owners based on the 
amount of impervious surfaces

• Multi-residential and non-residential properties can 
apply for a credit for a reduction of up to 50%

• Additional incentive to install LID at office sites in 
Mississauga

City of Mississauga, 2016



Mississauga Stormwater Charge and Credit 
Program

City of Mississauga, 2016

• The LID features at 
CVC’s Head Office are 
examples of BMPs that 
may be eligible for a 
credit

• CVC is working on its 
credit application



Future initiatives

• We know LID performance depends on how much it rains and how hard it 
rains

• We will continue to monitor performance, with more data we can look at:

– Seasonal differences

– Long-term changes in performance

– Pre vs post maintenance

• Ongoing infiltration tests to determine when future maintenance is required

• Monitoring data or maintenance information may be used for CVC’s 
Stormwater Charge credit application



Additional Resources

• For more information on LID and LID monitoring, please visit 
http://www.creditvalleyca.ca/




