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Presentation Overview

• Overview of LID demonstration projects;

• Key lessons learned related to design, 
construction, operation & maintenance, 
monitoring;

• LID Implementation & Support ToolsLID Implementation & Support Tools



IMAX Video



IMAX Retrofit – Design Elements
PERMEABLE PAVEMENT

ASPHALT

BIOSWALES



Permeable Pavement & Bioretention

A li d i t f

Today – Permeable 
Pavement

Applied a variety of 
innovative technologies;

Treatment Trains to build 
Nov 21, 2012 resilience & robustness;

Permeable Pavement with 
different granular bases

Past – Pre-retrofit

different granular bases 
(Granular ‘O’ & ¾” clear);

Permeable Pavement with 

Today -

impermeable Liner;

Bioretention 
Swales



Oct 26, 2012
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Dec 21, 2012
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Nov 21, 2012
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Dec 10, 2012



Dec 12, 2012



Dec 14, 2012



Dec 21, 2012



24 to 48 hrs later24 to 48 hrs later

Parking lot runoff is filtered, cooled 
and slowly released to Sheridan 

Creek





Treatment Train #1
Asphalt Jellyfish

Nov 21, 2012

Bioretention Swale

Treatment Train #1
Asphalt to Jellyfish unit to 

Bioretention Swale Bioretention

Jellyfish
-Cartridge filters
-Oils & Greases

-Large & small sediment 
particles

Bioretention
- Further polishing &

Cooling



Treatment Train #2

Asphalt to 
Bioretention to 

S bti M di V lt

Asphalt Bioretention

Sorbtive Media Vault

Bioretention
-Primary treatment

Nov 21, 2012
y

Sorbtive Media Vault
Dissolved nutrient- Dissolved nutrient 

removal

Overflow by-passes 

Sorbtive Media 

Sorbtive Media Vault

Vault



Why do LID Projects Fail?

• Plans without enough detail and 
i t tiinstruction;

• Designers who do not 
understand the complexities of p
construction;

• Contractors who do not 
d t d th t h lunderstand the technology or 

importance of certain 
procedures;

• Lack of effective erosion and 
sediment control during 
constructionconstruction.



Full Time Construction Inspection

As-built survey



Erosion & Sediment Control

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

Need to protect 
infiltration permeable pavers was limited to a 

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

efficiently. 

infiltration 
practices!

y



Design

• Integrate monitoring infrastructure into 
the engineering design!

• Incorporate optimization features;

• Add additional surface inlets to 
minimize the chance of excessive 
ponding;p g

Elbow to store &Elbow to store & 
infiltrate additional 
water



Operation & Maintenance

Roll curb allows 
contractor to push 

snow completely off 
the parking lot

Contractor pushes 
snow to perimeter of  

the parking lotp g

Meltwater does not 
flow back across 
asphalt surface

Risk of hitting curbs if 
curb markers are not in 

placeasphalt surface 
creating icy conditions

place



Construction

Compaction around 
light standards

Fine grading of 
bioretention areas afterlight standards bioretention areas after 
planting to stop short 

circuiting



Small & Medium Sized Businesses



Outdoor Fueling & Snow & Ice g
Spill Preparedness Management Outdoor Storage

Pollution 
P ti (P2)Prevention (P2) 

Eliminate sources 
of pollutants that 

Outdoor Material StorageIllegal Dumping

p
come into contact 
with stormwater

Dumpster Management Outdoor Auto Repair
Parking Lot 

Maintenance



Why is Pollution Prevention Important to LID?

LID Feature

Creek - Lake



P2 Best Management Practices

Fuel station spill padReplace dumpsters

Waste oil drums with 
spill pallets

Approved paint & solvent storage shedCovered storage

Landowner installed fencing to prevent illegal dumping, and improper 
storage of materials



With P2 under control look at Low Impact 
Development (LID) techniques

•Vegetated buffers

•Placed a deep 
layer of topsoillayer of topsoil

•Plant native trees 
& shrubs with& shrubs with 

mulch

Protection!!
Installed large 
boulders and 

wooden posts to 
prevent 

encroachments



Enhanced Swales & Sediment traps

Removal of 
invasive 
species

Remove 
asphalt to 

create buffer

August 2009 December 10, 2010

Removal of asphalt to create buffer
Plant Native 

species

Sediment traps 
to capture large 

particles and 
debris

Soil 
amendments

September 20, 2011 August 2013

amendments



Vegetated Buffers and Enhanced Grass Swales

Swale Design

Wide bottom width -
0.75 m

Gentle Side slopes -
2.5:1 to 3:1

Before Construction (2009) After Construction – after 
rain event

2.5:1 to 3:1

Gentle Velocity – less 
than 0.5 m/s for 25 

mm storm

Shallow Flow – less 
than 100 mm for 25 

mm storm

Flat Longitudinal slope 
– 0.5 to 2.0 %

2012



Operation & Maintenance Guidance Critical!!



Lessons Learned

• Most small and medium sized businesses 
do not have staff resources fordo not have staff resources for 
sustainability teams;

Know where the buried utilities are• Know where the buried utilities are 
located to avoid costly delays;

• Solving multiple issues were good selling 
points (i.e. Flooding issues, illegal 
dumping, etc.).



SWM Criteria

CVC SWM Criteria

Water Quality Enhanced Treatment 80% 
removal

Flood Control Post to Pre for 2 to 100 yrFlood Control Post to Pre for 2 to 100 yr 
design storm to the 
appropriate watershed flood 
control criteria

Erosion Control As a minimum, on site 
detention of 5mm.  For sites 
with a SWM pond detain the 
25mm event for 48 hrs25mm event for 48 hrs

Water Balance Min of 3mm of groundwater 
recharge per event

Methodologies, guidance and data for geomorphic analysis, water balance 
to protect natural features, etc.  



Planning & Design Guidelines
Provides engineers, ecologists and 

planners with information and 
direction on LID planning &direction on LID planning & 
design.

• Rainwater Harvesting
• Green Roofs
• Roof Downspout Disconnection
• Soakaways, Trenches, Chambers
• Bioretention
• Vegetated Filter Strips
• Permeable Pavement
• Enhanced Grass Swales
• Dry SwalesDry Swales
• Perforated Pipe Systems



Landscape Design Guide
• LID practices are predominately 

located on private property or 
within the right-of-way and willwithin the right-of-way and will 
often be maintained by the 
property owner. 

• Plants play an integral part in 
supporting the treatment, 
evapotranspiration and 
i filt ti f tiinfiltration functions. 

• Plant selection and design are 
essential both for function andessential both for function and 
for the public perception and 
acceptance of LID!



Aesthetics is Critical! 

Bad GoodGood



LID Construction Guide & Courses
Highlights common LID oversights 

during construction and 
discusses: proper planningdiscusses: proper planning, 
contractor communication, 

ESC protection, and material 
specification guidance.specification guidance.



LID Construction Courses

• How LID construction differs from the 
construction of a conventional 
stormwater management site

• Roles and responsibilities of the LID 
construction team members

• Methods for constructing common LID 
practices and their materials

• Methods and considerations for final 
stabilization and vegetation 

t bli h t

Upcoming Courses

May 28th Mississauga establishment May 28th Mississauga

May 30th Kingston



Certification Protocols
Visual Inspections As Built SurveyVegetation Surveys

Soil Analysis Water Level monitoringSoil Analysis

Infiltration Testing

Water Level monitoring



Certification Protocols
Level 1: 
Visual
Inspection

Level 2:
Capacity 
Testing

Level 3: 
Water Level 
Monitoring

Level 4: 
High Intensity
MonitoringInspection Testing Monitoring Monitoring

Checklist Inspection    

Vegetation Surveys
   

g y
(for vegetated practices)    

Soil Testing 
(optional)   

As-Constructed Survey   

Infiltration Testing / 
Synthetic Runoff Test  

(optional)


(optional)Sy t et c u o est (optional) (optional)
Water Level Monitoring

 
(optional)

Water Flow & Quality


Water Flow & Quality 
Monitoring 



LID Monitoring Strategy

Infrastructure 
Performance RiskPerformance Risk 

Assessment 
ProgramProgram

Answer key 
stakeholder 
questions



LID Retrofit Guidance Documents

Funding support through the Showcasing Water Innovation Project



SWM Retrofit Guide
• Small, medium & 

large municipalities;

• Answers the 
question, “where do 
I begin?

• Provides tools to• Provides tools to 
assist with 
identifying the best 
area(s) and landarea(s) and land 
use type(s) to focus 
LID retrofit 
activitiesactivities.



SWM Retrofit Guide
• Help municipalities 
define levels of servicedefine levels of service 

for SWM;

• Use of SWM findings to 
optimize infrastructure;

• Provide guidance 
consistent with the 

Water Opportunities Act 
& Ministry of 

InfrastructureInfrastructure.



Opportunities within the Road 
Allowance

Up to 70% of pollutant 
loads comes from 

roadways;y

Municipally owned and 
operated

Monitoring results have 
shown that LID 

captures pollutants 
from 90% of rainfall 

events 

Big Bang for your 
Buck!!!!



Business Case
• Consistent with Ministry of 

Infrastructure’s Building 
Together: Guide for MunicipalTogether:  Guide for Municipal 
Asset Management Plans;

• Provides overview of allProvides overview of all 
relevant direct and indirect 
costs & benefits associated 
with LID;

• The business case framework 
can be modified to reflect the 
context of other regions acrosscontext of other regions across 
Ontario. Business case  Screen Options Case 

study



The Right Landscape For the Right Location

Provide in the field lessons learned



Opportunities within Business & Multi-
residential Areas

Industrial Commercial (IC) 
sector, generally 

comprised of 20-30% of 
the typical urban area;the typical urban area;

Typically contribute 
pollutant loads such as: 

TSS (12-16%);
Total  phosphorous (17-

22%); )

High impervious cover 
ranging from 75-95% total 

impervious area.p

Leading municipalities 
that are implementing 

SWM rates are targeting g g
I/C lands.



Grey to Green Business and Multi-Residential 
Retrofits: Optimizing your Bottom-line Through Low p g y g

Impact Development

• Audience: Property owners &• Audience: Property owners & 
managers;

• Land types: High and mid-
rise residential buildings, low 
rise buildings largerise buildings, large 
commercial, small 
commercial, institutional and 
light industrial;



Business Case

• Minimizing your 
risk;risk;

P t ti• Protecting your 
assets 
(diversify);(diversify);

• Create a 
competitive 
d tadvantage. 



Opportunities within Residential 
Areas

Generally 
comprise 50-60% 
of urban areasof urban areas

Contribute 51-
57% total57% total 
phosphorus 

H l t dHelp to reduce 
basement 
flooding. 



Grey to Green Residential Lands: 
Engaging Residents to adopt LowEngaging Residents to adopt Low 

Impact Development on their Properties
• Audience: 

Municipalities
• Make the case for why 

municipalities need to p
target residential lands

• Provide guidance on marketingProvide guidance on marketing 
strategies as conventional 

approach (rebates) has low uptakeapproach (rebates) has low uptake 
(< 5%).



Opportunities within Public Lands 
Areas

Schools, parks, 
places of worship 

h frepresent the few 
remaining open 
areas within 

burban 
landscapes;

Opportunities to 
treat both public 
and private lands 
to take pressure 
off existing 
infrastructure.



Grey to Green Public Lands: Optimizing 
Parks, Public Buildings and Places ofParks, Public Buildings and Places of 

Worship through Low Impact 
DevelopmentDevelopment

• Audience: Parks 
planners and managers, 
facility managers,facility managers, 
property owners and 
managersmanagers



Public Lands/Institutions Adopting LID
Schools 

- educational opportunities

Churches
- environmental stewardship

Parks
- easy demonstration opportunities



Share Lessons Learned: Case Studies



Media & Events



Conferences

Oct. 4th & 5th 2012 Conference (Sold Out) to over 270 
participants from various organizations!



Bus Tours & Other Events

Bus Tours

Groundbreaking Ceremonies

Neighbourhood BBQ hosted by CVC and Councillor Official SWI announcement with MPP 
Dipika Damerla



Interpretive Signage


