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Presentation Outline – 45 mins 
• WaterTAP Video     

• Goals & Drivers for IMAX    

• Design Overview     

• Monitoring Plan      

• Lessons Learned  

• Next Steps  

• Q&A  



Play WaterTAP Video 



IMAX Corporate Goals 
• Co-Chairman & Co-Chief 

Executive Officer Richard 
Gelfond of IMAX, has expressed 
concern over the shrinking time 
we have to address 
environmental issues and the 
need to escalate action on the 
environment; 

• “Need for increased 
awareness and taking action 
otherwise our legacy is going 
to be a barren planet!” 



Lower O&M Costs 

Better snow storage (source: Smart about Salt) 

Need for excessive salt application 

Correcting drainage Issues 

Cracking, upheavel, potholes 

(saturated granular bases, inadequate base, poor drainage) 



Lower O&M Costs 

• Concrete pavements have a 
significantly lower life-cycle cost than 
alternatives such as asphalt. 

• Although the initial cost of pervious 
installation may be slightly higher, 
concrete saves money in the long run 
due to its superior durability and 
strength. 

• It requires fewer repairs than asphalt, 
and has a longer overall lifespan.  



Reduced Liability 
• Slips, Trips and Falls result in 

some of the most common and 
costly liability claims against 
business owners (Insurance 
Bureau of Canada); 

• Average WSIB claim costs 
companies $ 22,000!! 

• Pervious pavements exhibit a 
high level of functionality 
during winter conditions skid 
resistance, and salt 
reduction. 



Stormwater Fees 



Taking Action 
• Taking local action by reducing 

IMAX’s water footprint protecting 
our local water resources and 
building resilience; 

• Advancing science, the 
environment and health by 
providing the opportunity to test 
innovative technologies that will 
inform decision makers, enhance 
productivity and improve outcomes; 

• Aligns with IMAX’s corporate 
greening goals. 



Sheridan Creek Watershed 

Sheridan Creek Watershed Rattray Marsh 

• 1,035 ha in area (approx. 
2,550 acres); 

• Mix of different land use 
types; 

• Minimal stormwater 
management; 

• Creek has been hardened, 
channelized, buried 

• Flooding & Erosion issues; 
• Poor water quality; 

 

• Provincially Significant 
Wetland;  

• One of the few remaining 
Baymouth bar costal 
wetlands along the west side 
of Lake Ontario; 

• Poor water quality; 
• High turbidity limiting 

vegetative growth and fish 
community;  
 

Lake Ontario 

•  40% of Canada's 
economic activity; 

• Provides drinking water to 
8.5 million Canadians; 

• $450 M commercial and 
recreational fishing 
industry; 

• Lost revenue from beach 
closures 

IMAX Parking Lot 
Retrofit 



IMAX Retrofit – Design Elements 
PERMEABLE PAVEMENT 

ASPHALT 

BIOSWALES 



Permeable Pavement (Before, During and After) 

Oct 26, 2012 Nov 7, 2012 Nov 14, 2012 Nov 20, 2012 Nov 22, 2012 Nov 26, 2012 Dec 10, 2012 



Permeable Pavement 

• 40% void space/no fines 

• 500 mm aggregate depth 

• 348 m3 in storage 

• 12.2 hrs drawdown time 

¾” Clear Stone Granular “O” 
• 20% void space/fines 

• 350 mm aggregate depth 

• 141 m3 in storage 

• 4.95 hrs drawdown time 



Permeable Pavement Design 



Impermeable Liner 

Geosynthetic 
Clay Liner 

Sealed with 
bentonite 



Bioswales (Before, During and After) 

Nov 14, 2012 Nov 20, 2012 Nov 21, 2012 Nov 21, 2012 Nov 21, 2012 Nov 26, 2012 Dec 5, 2012 Dec 10, 2012 Dec 14, 2012 Dec 21, 2012 



Bioswale Design Details 



Treatment Train #1 - Bioswale with SorbtiveVAULT 



SorbtiveVAULT Design Details 



How does Sorbtive®Media work? 



Treatment Train #2 - Bioswale with JellyFish Filter 



JellyFish Filter Design Details 



JellyFish Filter Catchbasin 



Control Bioswale 



Control Site 



Lessons Learned – Why do LIDs fail? 
• Plans without enough detail and 

instruction; 

 

• Designers who underestimate the 
complexities of construction; 

 

• Contractors who do not understand 
the technology or importance of 
certain procedures; 

 

• Lack of effective erosion and 
sediment control during construction. 



Full Time Construction Inspection  

As-built survey 



Lessons Learned - Erosion & Sediment Control 

During construction, access to the 
permeable pavers was limited to a 

single location so that conditions could 
be monitored, and maintained more 

efficiently.  

Need to 
protect 

infiltration 
practices! 



Lessons Learned - Design 
• Integrate monitoring infrastructure 

into the engineering design! 

• Incorporate optimization features; 

• Add additional surface inlets to 
minimize the chance of excessive 
ponding. 

 
Elbow to store & 
infiltrate additional 
water 



Lessons Learned - Operation & Maintenance 

Roll curb allows 
contractor to push 

snow completely off 
the parking lot 

 
Meltwater does not 
flow back across 
asphalt surface 

creating icy conditions 

Contractor pushes 
snow to perimeter of  

the parking lot 
 

Risk of hitting curbs if 
curb markers are not in 

place 



Bioretention Design Details 

• Filter fabric wrapped 
around under drain to 
prevent bioretention 
media from migrating 
into the gravel layer 

• Chocker coarse of 
pea gravel 



Soil Media Testing Before Installation 



Lessons Learned - Construction 

Compaction around 
light standards 

 

Fine grading of 
bioretention areas after 
planting to stop short 

circuiting 



Development of an Experimental Design Template 

“OCE's Technical Problem Solving program supports short-
term projects between industry and academia that address 

specific technical challenges or opportunities identified by the 
industry partner that will have a commercial impact. The 
projects focus on quickly applying research and technical 

expertise to resolve these challenges and speed innovative 
products and services to market.” 



The experimental design will 
provide the framework  for a 
multi-year performance 
evaluation of the IMAX parking 
lot retrofit; 
 
Evaluate the capability, 
effectiveness and acceptance 
of novel LID synergies to 
advance innovative SWM 
technology acceptance, 
implementation and product 
supply and services across 
Ontario. 

Experimental Design Template 



Monitoring Plan 



Water Quantity Control 

 Hydrologic Response 
– What is the volume, timing and rate of outflow from LIDs and 

asphalt?                                                     
– What conditions (i.e. rain events) produce no outflow, produce 

flow and receive full treatment, cause overflow/bypass? 
 Volume Reduction 

– What are the event-based peak flow reductions, volume 
reductions and lag coefficients?                     

– What is the overall hydrologic performance statistics for the 
monitored events (e.g. annual volume reduction, average peak 
flow reduction, etc.) 

2. Evaluate LID performance with respect to providing 
flood and erosion control. 

1. Evaluate the performance of various stormwater 
management practices individually and as a collective 
system relative to a traditional asphalt-to-catchbasin 
system.  



Water Quality Treatment 

– What is the water quality performance between the various LIDs versus 
the asphalt control site? 

– What are the event-based removal efficiencies and pollutant loadings?     
– What is the average annual removal rates? 
– What the removal efficiencies on a seasonal basis 

(spring/summer/fall/winter)? 

3. Evaluate LID performance in order to improve water 
quality with respect to the parameters of concern (TSS, 
metals, nutrients, temperature and pollutant loading etc) 



Groundwater Quality 

•Address concern 
around LID 
infiltration 
practices in 
groundwater 
sensitive areas 
 

•Monitor 
groundwater 
quality through 
wells 
 
 
 

4. Evaluate any changes/impacts to local groundwater  
      quality 



LID Design Optimization 

• Optimize the design of permeable 
pavement systems to meet 
multiple environmental objectives  

• Optimize the design of LID 
treatment trains with enhanced 
filtration systems 

• Compare difference between 
Granular O and ¾” clear stone in 
terms of treatment, storage and 
construction costs. 

5. Evaluate and refine the design and construction methods 
and practices to optimize LID performance 



Maintenance & Operation 

•When does a drop in performance trigger the need 
for maintenance? 
•What are the Infiltration test results for permeable 
pavement over time? 
•What are the O&M needs such as surface sweeping, 
inlet structure clean outs, plant survival, weeding, 
mulching, watering, fertilizing, trash removal, media 
replacement, sediment removal, etc 
•Are there reductions in maintenance costs (i.e. winter 
maintenance with salt application)? 
 
Inspection and maintenance records will be paired 
with quantitative monitoring data to evaluate 
maintenance needs and long term performance. 
 

6.  Evaluate long-term maintenance needs to optimize LID     
     performance 



 

 
• Long term maintenance needs and impact on 
performance; 

• Lifecycle costs; 

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

• How multiple LID treats and manage stormwater; 

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

What are your top stakeholder priorities?  

Integrate monitoring infrastructure into 
the design to ensure that you can 
gather the information you need!! 



Monitoring Equipment/Data Collection  
• Precipitation: Heated 

rain gauge 
• Outflows: V-notch 

weirs 
• Water levels: 

observational wells 
• Water Quality 

– flow-proportioned 
composite samples 

– 10 events/year 
– general quality, 

nutrients, metals, 
oil & grease, 
temperature 

Weir Plate 

System Underdrain 

Deep Well 

Shallow Well 



Monitoring Design Lessons Learned 
• Incorporate monitoring 

plan into engineering 
design 

– Maximum pipe offset 
to install weir 

– Ensure enough 
manhole depth to 
accommodate 
monitoring equipment 



Monitoring Construction Lessons Learned 

• Leaking infrastructure  
(i.e.: catchbasin) 

– Performed water 
tests/pipe pressure tests 

 

• Bioswale surface grading 



Performance Results to 
Date 



Infiltration Rate Contours 

47 

• Sub-base materials: 

– Granular O 
average: 4200 
mm/hr 

– Clear stone 
average: 5400 
mm/hr 

• Location: 

– Center of Parking 
Spot: 5300 mm/hr 

– Laneway: 4500 
mm/hr 

– Parking Spot Line: 
3700 mm/hr 



Water Quantity Performance 

Event 
Type 

Antecedent 
Dry Period 

(days) 

Total 
Precipitation 

(mm) 

Instantaneous 
Peak Intensity 

(mm/hr) 

Runoff 
Volume 

Reduction 
(%) 

Peak 
Reduction 

(%) 

Largest 5 43.00 30.00 83 81 

No Flow 
Event 

1.10 10.60* 12.00 100 100 

IX-2b Bioretention to SorbtiveVAULT Performance 

Event 
Type 

Antecedent 
Dry Period 

(days 

Total 
Precipitation 

(mm) 

Instantaneous 
Peak Intensity 

(mm/hr) 

Runoff 
Volume 

Reduction 
(%) 

Peak 
Reduction 

(%) 

Largest 5 43.00 30.00 75 70 

No Flow 
Event 

1.10 10.60* 12.00 100 100 

IX-3 JellyFish Filter to Bioretention Performance 



Water Quantity Performance 

Event Type Antecedent 
Dry Period 
(days) 

 

Total 
Precipitation 
(mm) 

Instantaneous 
Peak Intensity 
(mm/hr) 

Runoff 
Volume 
Reduction 
(%) 

Peak 
Reduction 
(%) 

Largest Event & 
No Flow Event 

- 43.0 30.0 100 100 

IX-6 Permeable Pavement with ¾” Clearstone 

Event Type Antecedent 
Dry Period 
(days) 

Total 
Precipitation 
(mm) 

Instantaneous 
Peak Intensity 
(mm/hr) 

Runoff Volume 
Reduction (%) 

Peak 
Reduction 
(%) 

High Intensity/Large 5 43.00 30.00 38 91 

Med Intensity/Large 4 29.40 16.80 96 96 

No Flow Event 1.10 10.60 12.00 100 100 

IX-5 Permeable Pavement with Granular “O” 



Preliminary Water Quality Performance 
LID Systems % Load Reduction 

TSS TP OP N+N TKN Cd Cu Fe Pb Ni ZN 

Bioretention-to-
SorbtiveVAULT* 

99 100 100 98 98 100 99 100 99 99 100 

JellyFish-to-
Bioretention** 

100 99 98 99 99 100 100 100 100 100 100 

Permeable 
Pavement with 
Granular “O” 

94 89 96 73 63 96 91 91 95 89 92 

* Preliminary results based on one sample collected on October 31st, 2013 

** Preliminary results based on 3 samples collected on October 26th, 31st, and 
November 6th, 2013 



Next Steps 
• On-going monitoring for the long term (5 year agreement 

with IMAX)  

 

• Operation & Maintenance activity tracking 

 

• Life cycle cost tracking 

 

• Technical Report – Spring 2014 



Case Study – 
http://www.creditvalleyca.ca/wp-content/uploads/2014/02/IMAX_Case_Study_Final_21Feb.pdf 



Proud Partners 



Any Questions? 
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