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Green Infrastructure
Green infrastructure: 

means natural and human-made 

Green Infrastructure 

means natural and human made 
elements that provide ecological 
and hydrological functions and 
processes. Green infrastructure 
can include components such as 

natural heritage features and 
systems, parklands, stormwater 

t t  t t management systems, street 
trees, urban forests, natural 

channels, permeable surfaces, 
and green roofs  and green roofs. 
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SWM Advocacy
advocacy. : the act or process of supporting a cause or proposal

An ongoing dialogue with partners and champions

SWM Advocacy

An ongoing dialogue with partners and champions 

• Best Practices e.g. Low Impact Development 
• Partnerships for Projects e g Mississauga Road• Partnerships for Projects e.g. Mississauga Road 
LID 

• Research and Development e g SWM DesignResearch and Development e.g. SWM Design 
Standards  

• Knowledge Transfer e.g. TRIECAKnowledge Transfer e.g. TRIECA
• Peel Internal Support e.g. Climate Change and I&I 
• Peel Internal Process e g 10 Step LID Practice• Peel Internal Process e.g. 10 Step LID Practice



New DirectionsNew Directions
Green Infrastructure
• Design Criteria project 

(RFP) 
• Pilot Projects• Pilot Projects  
• Education and Training
• Permits and Approvals 

C f /S• Conferences/Seminars 
• National Benchmarking
• Water Resources Paper 

The watershed includes 
all roads within a system.

p
(Official Plan)  



Municipal Interest : Common IssuesMunicipal Interest : Common Issues

Planning and Land Development
i l i i l

Environmental Assessments
Stormwater 
is considered

• master environmental servicing plans
• Plans of Subdivision and Site Plans

Environmental Assessments

Capital Programs

is considered 
within 4 
distinct areas 

• stormwater drainage report provides 
direction in detailed design

Capital Programs
of municipal 
interest…….

• delivery of municipal engineering 
projects, e.g. roads, erosion, facility 
design, etc.

Operations and Maintenance

design, etc.

• operating procedures and monitoring
• repair and replacement• repair and replacement



Who is setting the “Bar” for “LID”
• Land Use Planning

– Policy and Legislation 
• Planning Act Places to Grow  Clean Water Act 

g

• Planning Act Places to Grow, Clean Water Act 
– Growth and Intensification

• Development Processes
– Engineering 
– Subdivision Agreements and Site Plans 
– Severances

• External Approvals
Conse ation A tho ities (e g  TRCA  CVC  Halton  CLOCA  – Conservation Authorities (e.g. TRCA, CVC, Halton, CLOCA, 
Lake Simcoe, etc) 

– Provincial Ministries (e.g. MOE, MNR) 
– Federal Departments (e.g. DFO) p ( g )

Low Impact Development in Action



The Watershed Approach Why use it?
Decrease in regional 

operation and

“Planning authorities shall protect, improve or restore the quality and 
quantity of water by using the watershed as the ecologically meaningful 
scale for integrated and long-term planning, which can be a foundation

The Watershed Approach – Why use it? 

operation and  
maintenance costs

scale for integrated and long term planning, which can be a foundation 
for considering cumulative impacts of development”

Provincial Policy Statement, 2014

Decrease in flood risk 
and flood damage 

Increased coordination 
of SWM programs 
across the region  

Supports  the Peel 
Climate Change 

StrategyStrategy 



Cli t Ch & SWMClimate Change & SWM 
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Region of Peel Approach 
• Environmental Assessment Process
• SWM study done up front 
• Permits and Approvals (approval in principle)
• Complete the process
• Detailed Design 
• LID Design Process for Regional Roads
• Monitoring programs • Monitoring programs 
• New Initiatives
• Environmental Assessment Reform 
• New SWM Design Criteria, Standards and Specifications
• Ecosystem Compensation Protocols
• Permits and Approvals Strategy
• Operations and Maintenance Protocols

P hi  D l   • Partnership Development  



LID : Ten Step Approach 
The ten (10) step process has been developed for the ROP with the intent to serve as 
template process for future Region of Peel (ROP) right-of-way (ROW) projects which 
include LID with the goals of:

p pp

g
• Overall improvements to the health of the Credit River Watershed
• Compliance with the Peel Climate Change Strategy Background Report (June 2011), 
specifically
S ti 3 4 hi h ll f th d i d t fit t ll ti dSection 3.4 which calls for the redesign and retrofit water collection and conveyance 
infrastructure and systems to reduce vulnerabilities due to climate change, as well as 
implement
• runoff reduction practices such as source and conveyance controls.
• This report and ten (10) step process as presented, are not intend to be a ‘static’ but 

rather it is
• anticipated that the process outlined with this report will be refined by the ROP staff 

as subsequent LIDas subsequent LID
• projects are implemented and as internal efficiencies are identified



LID Process Report 
STEP 1. Building the Project Team 
STEP 2. Site Evaluation and Field 

Reconnaissance Reconnaissance 
STEP 3. Screening the LID options 
STEP 4. Preliminary Design 
STEP 5. Detailed Design 
STEP 6. Approvals 
STEP 7. Tender and Contract 
STEP 8. Construction Supervision and 

Administration Administration 
STEP 9. Assumption and Verification 
STEP 10. Lifecycle Activities 



Step 1- Building the Project Team
• Identify core and support project team members and at 

hi h j t h th i ti ill b i d

Step 1 Building the Project Team

which project phases their expertise will be required. 
• Define the project goals and objectives, develop a 

Request for Proposal (RFP)Request for Proposal (RFP)
• Retain an experienced consultant and determine the 

need and extent of any public consultation 
irequirements.



Step 2 – Site Evaluation and

R i ll l b k d d f

Step 2 Site Evaluation and
Field Reconnaissance 

• Review all relevant background documents from 
agencies, municipality etc. 

• Conduct field reconnaissance to verify site conditionsy
and identify constraints and data gaps. 

• A suggested reporting table template is provided.



Step 3- Screening the Options
• Describes the process for screening the preliminary 

LID options based on the type of ROW construction, 

p g p

the type of Regional ROW cross section, project cost 
and site specific criteria. 

• A two (2) stage screening process is outlined, which 
includes a feasibility screening 

d d t il d i th tand detailed screening that 
incorporates a performance 
assessment and cost/benefit analysisy
in order to select the preferred solution.



Step 4 – Pre Design
• Describes the requirements for the preliminary design   

phase including the collection of field measurements

Step 4 Pre Design 

p g
which builds upon information gathered during the field
reconnaissance and background document review. 
Site testing req irements incl ding those identified as• Site testing requirements, including those identified as 
data gaps in Step 2 include utility locates, geotechnical 
assessments (i.e.: in-situ infiltration testing, boreholes 
etc.), tree inventories and topographic survey 
requirements.



Step 5 – Detailed Design
Summarizes the multi-step approach that utilizes the information gained 
through the previous steps and guides the development of a detailed design. 
Th lti t i l d

Step 5 Detailed Design 

The multi-steps include 
1) review of design guidelines and requirements 
2) catchment area development
3) h d l i d h d li t3) hydrologic and hydraulic assessments 
4) design optimization 
5) landscape design requirements, 
6) h f i f t t d tilit id6) approaches for infrastructure and utility avoidance, 
7) design drawing standards and reporting/ brief development and 
8) the inclusion of post construction monitoring infrastructure and plan 

development.



Step 6 – Approvals 
Provides general guidance with respect to reviewing 
municipal, government and agency policies to ensure 

p pp

p , g g y p
compliance and identify the application process for 
obtaining approvals.



Permits and ApprovalsPermits and Approvals

MOECC – Environmental Compliancep
MNRF – Endangered Species 
CA – Interference Wetlands 
DFO – Fisheries  

Major Issue 
Compensation for habitat impactsp p



Step 7 – Tender and Contract
Describes the process for developing the tender packages. 
This step includes the review of detailed design and the 

Step 7 Tender and Contract 

p g
development of specifications, detailed cost estimates, 
schedule of items, and contractual documents.



Step 8 – ConstructionStep 8 Construction
Supervision and Administration 
Describes the roles and responsibilities of the construction 
inspector to supervise the work of the contractor and 
provide guidance as necessary and most importantly howprovide guidance as necessary and most importantly, how 
to document site activities and maintain client relations.



Step 9 – Assumption & Verification  
Summarizes how to verify accuracy of constructed 
elements and review any monitoring in order to evaluate y g
performance including the development deficiencies lists 
to be rectified by the contractor prior to municipal 
assumption or issuance of final approvalassumption or issuance of final approval.



Step 10 – Lifecycle Activities
Summary of the requirements for operation and 
maintenance to assist the region with guidelines for short 

Step 10 Lifecycle Activities 

g g
and long term operation and maintenance strategies.



Monitoring Program 
Objectives of Interest:
 Evaluate whether LID SWM systems are 

idi  fl d t l  i  t l  providing flood control, erosion control, 
water quality, recharge, and natural 
heritage protection as per the design 
standard. 

 Evaluate long-term maintenance needs  Evaluate long term maintenance needs 
and maintenance programs, and the 
impact of maintenance on performance. 

 Determine the life cycle costs for LID 
practices. 

 Demonstrate the degree to which LID 
mitigates urban thermal impacts on 
receiving waters. 

 Assess the ancillary benefits, or non-SWM 
b fit  benefits. 

 Improve and refine the designs for 
individual LID practices. 





Thank you !Thank you ! 

John Nemeth, C.E.T
Infrastructure Programming & Studies  

Public Works – Transportation  p
Region of Peel

(905) 791-7800 extension 4631
john.nemeth@peelregion.ca

Low Impact Development in Action


