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Outline:

* Green Infrastructure (Gl) definition

* Review research work associated with the
topic of using Gl to frame a
development/conservation program for
resilient rural places:

a) OMAFRA research work on ‘Gl and the
economic return to rural places’

b) PhD research on the potential ut|I|t of GI
planning in rural Ontario 1

e Summary observations



Definition — Gl Planning

* A form of land use planning
based on a foundation iy
integrating natural elements -‘ =~ o
(both real/artificial) into linked
environmental networks;
these networks in turn
provide multi-functional

benefits to both human and Y (I
natural environment o P S S
communities.

il
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* Gl elements can work
alongside of or in place of
‘grey’ infrastructure in our
communities.

Fodor, 1998



What are example elements contained

within a Gl planning framework?

Local, neighbourhood and village scale

Town, city and district
scale

City-region, regional and national
scale

e Street trees, verges and hedges

Green roofs and walls
Pocket parks

Private gardens
Urban plazas

Local nghts of way
Pedestrian and cycle routes

churchyards
Institutional open spaces
Ponds and streams
Small woodlands

Play areas

Local nature reserves
School grounds

Sports pitches

Swales, ditches
Allotments

Vacant and derelict land

Town and village greens and commons

Cemeteries, bunal grounds and

Business settings
City/district parks
Urban canals

Urban commons
Forest parks

Country parks
Continuous waterfronts
Municipal plazas
Lakes

Major recreational
spaces

Rivers and floodplains
Brownfiald land
Community woodlands
(Former) mineral
extraction sites
Agricultural land
Landfills

Regional parks

Rivers and floodplains

Shorelines

Strategic and long distance trails
Forests, woodlands and community
forests

Reservoirs

Road and railway networks
Designated greenbelt and strategic
Qaps

Agricultural land

National parks

National, regional or local landscape
designations

Canals

Common lands

Open countryside

Source: European Environment Agency (2011). Green Infrastructure and Territorial Cohesion: The Concept of Green
Infrastructure and Its Integration into Policies Using Monitoring Systems. Copenhagen, Denmark, European Union.



lllustrative Example of Gl Elements — A Southern Ontario Community
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Challenges to Rural Community
Resilience — Economic & Social

* Socio-economic issues, AN
i.e. job creation,
population retention

e ‘Hard’ infrastructure FOCUS ON
upkeep RURAL ONTARIO

2016

 Paying for/retention of FACT SHEET SERIES
local municipal services

Healthy Rural Communities Tool Kit
A Guide for Rural Munidpalities

* Rural municipal capacities

e Health & wellness
conditions

* Climate change impacts




Challenges to Rural Community
Resilience - Environment

ca | Fransais

Ag soil health B o

MNisTRY OF AGRICULTURE, FOOD ano RURAL AFFAIRS

Great Lakes phosphorous — 24

HOME | ABOUT | AGRICULTURE | FooD | RURAL | RESEARCH | PuBLICATIONS | NEws | conTacTs

i n p ut re d u Ct i O n S’ e . g . G LAS I PE—— [s)ter\;i:g)yment of an Agricultural Soil Health and Conservation

Land Use Information

SHARE

Healthy agricultural soil is a living and dynamic ecosystem, and one of the foundations of life,
agriculture and the agri-food economy. Wise management can ensure the soil is fertile and full of the
living organisms that are essential to grow food and other agricultural products, now and for future
Protocols generations. It takes many years for natural processes to make healthy soil, and very little time to

. . destroy it, so thoughtful stewardship is @ must
Minimum Distance Separation
increasing stress:

Neighbour Relations

Legislation, Regulations and

 Increasing demands on soils to grow food for an increasing provincial and global population.
Normal Farm Practices (FFPPA)
* Changes in cropping, tilage and other practices may be affecting soil health.

L] . [ o .
Provincial Planning Systems + Climate change is bringing extreme wet weather and drought events that increase soil erosion.
Extreme temperature swings may also increase stress on soil and crops.
Provincial Policy Statement -

S
% Water‘Sh95 & WnyRepori? Benefits of Heaithy How Are We
MO

Stewardship Counts  What Can You Do?

Eh

Resource Categories & Indicators -

Home > Programs 5 Great Lakes Agriculural Stewardship Iitative

Conservation Authority Watershed Report Cards measure and report on three resource categories: Surface Water Quality,
Forest Conditions, and Groundwater Quality with a set of {rokbox size=|65% 80%)|

text=[indicators|}http:/iwatershedcheckup.com/drinking_water_myths/indicators.html{/rokbox}for each category. Many other
factors impact environmental health, which are also important and these are often reported through other means Supporting activities in the Lake Erie and Lake St. Clair watersheds and the
Lake Huron southeast shores watershed

The Consenvation Authorities chose these three resource categories because they relate to two key Conservation Authority Great Lakes Agricultural
business functions: protecting and enhancing water quality, and presening and managing natural areas. Some Conservation Stewardship Initiative
Authorities have added additional categories, however, standardized criteria and grades have not n developed for any
additional indicators at this time.

The fellowing are the indicators for the three resource categories:

@ & «

Surface Water Forest
Quality Conditions
Total Phosphorus % Forest r

Groun dwater Farmland Health Check-Up Farmland Health Incentive Priority Subwatershed Project Education and Outreach
Program

Quality

Educs

Nitrite + Nitrate
Chloride

Bacteria (E.coli) % Forest Interior
Benthic Macroinvertbrates /o Riparian Zone
Forested




OMAFRA Research Project: Green Infrastructure (Gl) for Ontario’s
Rural Communities: Using Nature for Economic Development and
Community Resilience

Lit Review

Surveys

Interviews

Case
Studies

r A f th
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OMAFRA Case Studies - Economic Benefits

e Growth of green industry:  Timber sales
jobs in design, construction,  Reduced h& @&are ca
maintenance clean a\& space,

* Horticultural/landscaping jobs

I ity
* Less spending by municipalities oQQcaI fov‘é l@&
* Decreased energy costs , \& * Xes meey from fees
1&8 ’&E eat n’ig?ﬂ

 Avoids cost of roodln e markets —
repair maculture

\C
* Mitigates dr. ﬁg’tcos (’(\ ‘:‘ﬁ v@e tal resilience
. Attra %@' itor. c%end@ &Q avings to farmers (inputs)
are

(\ (\\ guarding soils
. Eco to &&3 \) Increase yields

W * Education
tractlng oung professionals ¢ Preserves wildlife habitat

. Attractlng & retaining residents ¢ Complements ‘grey’
* Increased property value infrastructure provision



Themes

Case Studies

Take Action for a
Sustainable Huron

Georgian Bay OP

Essex - CWATS

Clean Water ~
Green Spaces

Garvey / Glenn drain
Maitland River video

Rainscaping,
Phosphorous
Offsetting

Mississippi Valley CA
Climate Change model

Transition Perth
permaculture

Simcoe Forests

Temagami Tourism

Wingham Ecological
Park

Green Legacy

Community
Livability

Case Study/Gl Theme Matrix

Culture
Educ.
Rec.
Tourism

X

Local Food,
Soil Quality
Enhancement

Biodiversity,
Habitat &
Species
Protection

X

Climate
Change
Adaptation,
Mitigation

X

Water, SW
Mgmt.

Forests
Trees
Woodlots

Other
(AT,
brown-
fields)

X



OMAFRA Research General
Observations

* Many varied opinions on what constitutes ‘green’
infrastructure — ideas not always associated with
nature or ‘living” things

 Systems consideration of integrating/linking various Gl
elements not generally present

e Opportunities for multi-
functionality and

Projects Students Publications Consulting Links Site Map

. . ° ° Hol Pi
S n e r I St I ‘ a I ( a t I O n S > > Green Infrastructure for Ontario's Rural Communities: Using Nature for Community
Search Website Economic Development and Resilience
News

Green Infrastructure for Ontario's Rural Communities: Using Nature for
ownldads Community Economic Development and Resilience

Principle Researcher: Dr. W.J. Caldwel, Professor,

http://waynecaldwell.ca/Projects/greeninfrastructure.html o .




PhD Research Overview

* PhD Research Question — What is the potential of
using Gl in a comprehensive planning framework to
build resilient rural communities?

* Research Objectives:

1. Build on background research materials on the topic,
i.e., the OMAFRA research project 2014-2016

2. Examine practicality/applicability/etc. of using a Gl-
focused planning approach to address rural Ontario land
use challenges

3. Devise a Gl systems planning tool for building
resilient/sustainable rural places

4. Consider needed operational parameters




PhD Research Process

General Literature, Theory &
Conceptual Framework

Qualifying Exam &

Research Proposal

Research Using Survey
Data from OMAFRA
Project

Key Informant
Interviews
with Gl Users
Organizations

Kl
Analysis

Synthesis



Research Lit Review

e Not much available in Canada

. Even less so for rural areas

Pros .enty and
Suﬁ"l:amablhty

CASE FOR =
GREEN INFRASTRUCTURE:,_
7 N ! JIN ONTARIO!

= SR

Fucture  ecojustice
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Literature Review - Gl Planning in Europe

Significant literature on the subject. . . Strong EU interest in
biodiversity protection/climate change impacts on communities

European
Commission

EU Biodiversity Policy

EU Nature Legislation

Natura 2000 Network

Species protection

v v |[v|~¥

Green Infrastructure

Invasive Alien Species

Climate Change

Partnerships

ENVIRONMENT

Green Infrastructure

What is Green Infrastructure?
Green Infrastructure is addressiz.®
also other environmental feature s
underlying principle of Green Infi

multiple benefits if its ecosysten'
generally characterized by a hig SO
a cost-effective alternative or be



Literature Review - Gl Planning Examples in the USA —

State of Maryland Smart Growth Planning

woP

arinnd DAsworen) of Wnmmng

0 GreenPrint Area
Targeted Poalogical
] :

I Protect=d Lands

Other
Couray Boundary
Lpersate MHghway
U5 Reutes

Best Practices
The Plan for the Valleys

The Plan for the Green Spring

and Worthingten Valleys in

Bailtimore County has been widely
recognized as a seminal model for
susiainable growth management.
Baltimore County was one of the

tirst jurisdictions in the country

{o use urban growth boundaries

and conservation design as a
method for controlling sprawl and
directing growih away from sensitive
landscapes. The resulls include
resource conservation zones designed
{o protect tarmiand and natural
resources, more than 50,000 acres

of land in permanent protection
under conservation easements,

and the creation of an urban-rural
demarcation line resiricting water
and sewer service to urban areas. The
plan by Watlace-McHarg Associates
(now WRT) received a National
Planning Landmark Award from the
American Planning Asscciation, but
the county deserves recognition for
susiained implementation efforts.

The Plan for
the Valleys

FERIPHERAL AMENITY
[MALLEYS, WELLEY WALLE, STARAUS, G TC.

“HAMLET

L — — N ~PARK SYSTEM

WVILLAGE CENTER

.y LAKE

~ COUNTRY TOWN CENTER

COUNTRY TOWN AND VILLAGE CONCEPT




USA - Gl Plans for Various Jurisdictions

ANGELINA COUNTY, TEXAS

" Green Infrastructure Plan

i
Texas, 2008 “@-0OUR — —

s

‘37"

‘e NATURAL LEGACY
Sa Vs ‘ NI 54 FOR COLUMBIA AND BOONE COUNTY

Central Indiana State, 2012 Central Missouri State, 2014



Theory - G + S of Nature, (i.e., Gl) Can Benefit
Both Natural/Human Communities

Tzoulas et al., 2007 as adapted

Natural Environment and Ecosystem

Green Infrastructure Elements

Natural Plant/Animal Corridors Water Areas

Countryside, Active & Idle Urban Parks/Open

Spaces

Housing Green Spaces & Gardens Forested/Treed Areas

Ecosystem Services and Functions

Climate & Radiation
Regulation

Air Purification

Soil and Nutrient Cycling Water Purification

Habitat Provision Waste Recycling

Aesthetic and Spiritual oise Pollution Control

Ecosystem Health
Air Quality Soil Structure

Energy and Material Cycling Water Quality

Habitat and Species Diversity Ecosystem Resilience

Human Settlements

Socio-economic Health

Income and Employment Education and Lifestyle

Living & Working Conditions Access to Services & Housing

Community Health

Sense of Community Identity ~ Community Empowerment

Social Capital Culture

Physical Health

Cardiovascular Endocrine/Immunity Functions

Nervous System Respiratory

Digestion Bone Tissue

Psychological Health

Relaxation from Stress Positive Emotions

18

Cognitive Capacity Attention Capacity




PhD Research Key Informants

* Municipal planners in varying locales of southern

Ontario:

In-the-Field Planner
= | Key Informant Locations

50 100
2tres

19



PhD Research Key Informants
(con’t)

General organization reps involved in rural Ontario

land use:

* Economic: Community Futures DC, Essex Region Conservation
Authority, OFA, Ontario Soil and Crop Improvement Association

» Social/Cultural: EcoHealth Ontario/Stewardship Network of Ontario, Gl
Ontario Coalition, Rural Ontario Institute

 Environment: ALUS, Carolinian Canada,
Conservation Ontario, Ducks Unlimited,
Greenbelt Foundation, Ontario Nature, Environment
Trout Unlimited

Social

Economic

Cato, M.S., 2009




PhD Research Methodology via
Standardized Questionnaire:

Script intended to: e R s
* Test understanding and/or e
perspective on planning using Gl T
elements to further rural
community health/wellness

* Consider use of a green/grey
infrastructures framework for
foundational community planning
work

------




NVivo Analysis-Key Informant
Interviews Summary Thoughts
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PhD Research

~ Findings

i

Is there utility in Gl
planning?, i.e. a framework
with connected Gl
elements

What should a generic Gl
planning framework look
like?

What are
opportunities/challenges
in using the concept?




Question 1: Is there utility in Gl planning?

* Yes (with provisos)

* Both planners and organizations found some utility in the
concept, i.e., stormwater management, land use and water
‘need’ planning co-ordination.

* Overall acknowledgement: Gl planning is an adaptable
framework that can focus discussion around green
elements that are found in any community.

oy \ Ly v TS £ ~ A )

12 o A o8 R o i

iy R
B
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Question 2: What should a Gl Planning
framework look like?

Began with this . ..

Foundational Building Blocks for Rural Community
Development/Conservation

Buildings

Piped
Facilities
Infrastructure

Fower Elements for

Grey Transportation Com preher]swe Green
Infrastructure Community Infrastructure
Communication StratE:ElC
Plﬂnnlﬂg Biodiversity Protection

Waste
Managemaent

Water & Soil Mgmt.

25
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Comprehensive Green-Grey

Infrastructure Planning Framework
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Adapted from Rouse & Bunster-Ossa, 2013



Question 3: What are opportunities/challenges
in using a Gl planning framework?

e Opportunities - Framework is adaptable — can fit
diverse rural settings & address diverse issues

e Storm water management systems — rural lands as well
as rural settlements

* Grey/green sewage and/or water works
Strategic tree planting schemes

e Tourism development & place making

Parks and recreation facilities

Local food production and community gardens

* Greenway connections (street trees, riparian buffers,
grassed swales, etc.)



Question 3: What are challenges in using a Gl
planning framework?

* Definition? — multiple-meanings
* Gl concept overly focused on stormwater
management issues, with an urban focus

* Any system approach can be quite challenging,
i.e., lack of resource guides

* Funding for plan/planning process




Conclusions

* From the research,
opportunities for Gl

Province supporting municipalities in
fighting climate change

planning are available

TORONTO - Ontario is investing in local projects that will help to reduce greenhouse gas
(GHG) pollution by launching a new program for municipalities across the province. This

initiative is part of Ontario’s Climate Change Action [ Cntario grant ym the
prov Ontario protecting supports riverland
« Can build on the natural & " s mee
dan puUulld on the natura s i program |
“Mu climate change i the fight at gy cum oE MEFcURY TRIEUTE: Y
° e statt g cvpypE MEECURY TEIEUME: \111n1c1p'1l GE ojects
base that is situated o e et et e O E
and des to dlmkl. g 3z, 327 ants,
- - . to a a3, 3a? tive pollution rec
within any community efproceest_ con g comaze i
GHC Omdarn 1 imasertie i prossves with » graot of 5079 o apport
tom@ammhm}ﬁﬁhmw- thair projach, Local Commamaty Ene
Toqand rursl commamitise uaoss in Riperon Enbercarard: )
Mun prenimee in odar 4o halp fight ol 1]Jp]lc111m-, fort st #le Zpwd ard Enmes Rawr CLS

will' mode cherge  Thas progredns a7 brds, = part of tha Gnot Lok
part-of Crdealen's Cloveche Chenga fc- Ghprdon Comvmowrnity Fund.
Anv Hon P snd are findad by proceads munity-wide ot FIRC Gm];?\h willwak to come
= s Homn tha pronineals corbomaahat. 0 C d = ol and TeTue mogsi Tpacks and
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S g I Mun N:guﬂmemt:;mdmhmw;t million per proj ﬂnhﬂso{t}nbma:{ﬂziyud
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Pt b [ it e
e ’ : Mun grambones o e than 10,000t to sdardidy amd ramors gl T le
Green Infrastructure i1 &= P \_r it
gree  chide s@pmmmﬂmm.f reduction targe  tuod, Tapemes knowaad, snd come  the
o Ve, e phakog for Brdowrars morben ng the same a Ton bucktham
Investing in Green Infrastructure b oo ol e PE Mot 1k Il e badalter
To ensure that Csnada's communities are hesltiy and procuctive places to live, Budget 2016 included investments of $5 billion over five totng to phad T malbon tras By thair ploca to sbmch ekne poll-
S U v chrgh ot oo e s e o e e o (e e oo e 20Z. The dwaloprnd o 2 Lend Tohors and inaur sasibible wildie
reliablz water and wastewatar systems, s Corban Fosndory which will 21 ot withim the wedarshed  The
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Chanae.

OF this, $9,2 billion will be provided to provinces and territories over the next 11 years through bilateral agreements, A further $5 billion
will be available for green infrastructure projects through the Cansds Infrastructurs Bank and $2.8 billion through a series of national programs.

Far more infe wisit: Budget 2017: Building a Strong Middle Class

For additional information on Budget 2016 green infrastructure initiatives, see:
Adapting to Climate Change Impacts - Building Design Cuides and Codes.

Addressing Waste Management for First Nations Communities

Advancing Regional Electricity Cooperation
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Developing Community Capacity for Asset Management Best Practices
Funding Innovative Graen Municipal Prajects wards akoag tha rorth shor of Toke

Investing in Electric Vehicle and Alternati ion Fuels
Strengthening On Reserve Water and Wastewater Infrastructure
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Conclusions (con’t)

* In BC, e.g. can leverage senior gov’t actions with

local interests:

Millions of trees
on the way for
ravaged B.C.
forests, according
to new climate
plan

By CBC NEWS, AUGUST 2¢, 20i¢

The B.C. Clinate Leadership
Plan was met with lukewarn resews
last week, but the prowvince's refor-
estation industry sess the potential
for amajor surge in tree planbing op-
erations.

‘Tb meet carbon reduction goals,
the province has called for 200000
hectares of forests damaged by wald-
fire and pine bestle to be rehabili-
tated over the et five years in order
to turn the forests back into 2 carbon
sinke. It's fitled the Forest Carbon Ini-
tiahive.

While the overall Climate Lead-
erchip Plan was panned by environ-
mentalists who don't beliewe it will
lead to any rmeaninghil reduction in
QHds, for maty members of the
Frovinca's forestry sector, the com-
mitment shands out.

"I this 1= redly 200,000 hectares
that are going to freated over five
years, then that would arnount 4o the
replanting of hundreds of millions of
seedlings," said John Betts, director
of the Westarn Silvicultural Contrac-
tars' Associstion.

"That would be huge"

Betts says the Forest Carbon Ini-
tilahive represents the lar st comrnit-
ment the mdustry has seen out of the
governrent in decadss.

B.C. spends
$150M to plant
millions of trees,

create 3,000 rural
jobs

By CANADIAN PRESE,

FEBRUARY 17, 2017

PRINCE GEORGE, B.C. -
British Columbia iz spending $150
million to plant tens of millions of
trees, which 1t says will help fight
climate change and create over 3,000
jobe in rural parts of the province,

Fremier Christy Clark says the
funding will go te the Forest En-
hancement Beclety of B.C. to advance
environmental stewardship and focus
on reforestation initiatives through-
out the provinca,

Bhe says the new tress are one
plank in the province's plan to fight
climate change and over the next 10
years her government will invest $800
million in B.C's forests and create
20,000 joba.

Clark says her governmant will
also sesk lnnowvative ldeas to help 1t
meet iis climate goals, but the most
basic sclution is Mother Nature's so-
lutien, which 18 sequestering carbon
in foresis.

The province's Clinate Actlon
Flan drew criticism from environmen-
talists last year who said planting
trees would not pay off for decades,
as forests need 1o be mature in order
to capture significant amounts of car-
bon.

The Forest Enhancement Society
is an arme-length crganization cre-
ated by the B.C. government that
supports projects that alm to mitl-



Thanks and Questions/Comments

“The best time to plant a tree was
20 years ago. The second best
time is now.”

— Chinese Proverb
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