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Abstract

Many natural areas and systems within urban lampescare small or narrow. Landscape ecology studiam
forested and agricultural landscapes have fourtcsthall natural areas that are protected from dgweént or
resource extraction through land use planning igréfieantly affected by adjacent land use chan§esne
eventually lose the values for which they were gxtad. Studies also indicate that natural areadeoyn
structures and functions are important determinafise extent to which external threats affecaadpt natural
areas. Few studies have empirically tested whstimeil or narrow urban natural areas that are ptesldcom
development through municipal land use planningsapeificantly affected by adjacent land use change
However, municipal planners and forest managers@meerned that activities of residents living adja to the
forest edge, commonly referred to as residentiedaathment, may be degrading the social values, and
ecological forms and functions of their woodlands.

Studies have recorded evidence of human impattévguburban forest edges, indicating that both
recreation and yard-related activities are occgraind that these activities occur at significahtgher
frequencies in the forest edge than in the interidithese forests. However, no study has differsrt
residential encroachment activities from thosetbéprecreationists. In addition, although a nundfer
municipalities have developed policies to addreesé activities, little is known about these pelicithe extent to
which they are implemented, or their effectiveriagsrotecting their small or narrow forested natar@as from
residential encroachment activities. The principakarch questions answered in this research)aba 1
municipalities within Southern Ontario have polgcier protecting natural areas from the activitésesidents
living adjacent to suburban forest edges? 2) Ta wkiznt are they implementing these policies? BawV
encroachment activities, if any, are occurring @utBern Ontario municipal forest edges? and 4)rueicipal
boundary-related policies effective in limiting edgesident encroachment activities?

Using a mixed method approach, the research iocatgs qualitative and quantitative data collect®n
answer these questions. The content analysis iofadfind secondary plans and social surveys ofiteymants
within six Southern Ontario municipalities identlipundary-related policies for protecting municipatural
areas from residential encroachment activitiesy&igo determine the extent to which the study wipalities
implement these policies. Field studies in 40 ftregthin these municipalities used unobtrusive sneaments
of encroachment behaviour to describe encroachamtities under two implemented municipal boundary
demarcation policies, and other boundary treatniBimsthree research methods, together with a titera
review, were used to determine whether Ontario oipal policies are effective in limiting edge-ressid
encroachment activities within municipal forest eslg

The content analysis and interviews indicated, thageneral, municipal policies were insuffici¢ot
address the edge-resident encroachment issueieBdlad been established, but not at a sufficienttioritative
policy level (i.e. the official plan level) to sup their implementation by staff. In addition, jpo¢s were
missing explicit goals, objectives and strategiegitect their implementation, and the municipedithad not

integrated their disparate policy components imtingegrated course of action through time and espBloe



municipalities were successful in implementing giek to prevent edge resident encroachment wittioral
areas adjacent to newly developing subdivisionsvéd@r, they had infrequently implemented their gie$ for
preventing encroachment within natural areas adjdoeestablished subdivisions. Furthermore, &l th
municipalities were not frequently implementingithmlicies to remediate existing encroachmentsiwihatural
areas adjacent to newly developing or establisbbedigisions.

The unobtrusive measurement of encroachment balrasdnfirmed that residential encroachment
activities generated a housing effect zone of impéthin municipal forest edges. The distributidittoe
evidence of encroachment was significantly biaseetti¢ forest border. Encroachment traces were ighl
prevalent within study forests, occurring in ovée® of sites and covering 26 to 50% of the sampted.a
Encroachment traces were particularly intenseerfitht 8 metres from the forest border; but exézhd mean
maximum extent of 16 metres from the forest bordith 95% of the evidence of encroachment lyinchimit34
metres.

Boundary type significantly affected the mean freoey, intensity and maximum extent of
encroachment. Mean frequencies, intensities arehexof all encroachment, and of most encroachment
categories, were generally higher in sites withrimauy types that allowed edge residents ready stodhe
forest edge. Conversely, sites with boundary treatsithat had barriers to entry, such as fencgeags strips,
tended to have lower encroachment levels. Sitdsmitltiple barriers, such as those with fencessgsarips and
paths, tended to have the lowest mean frequenoiessities and mean maximum extents of encroachmen

While sites with implemented municipal post andcfepolicies had significantly lower mean
frequencies, intensities and, in the case of feegtnts of encroachment, they were not signifigatifferent
from those of sites under some of the boundarystyyee subject to municipal policies. They were also
significantly higher than those of sites with femiemd grass strips (with or without pathways).sSitéh
municipal posts had significantly lower mean intées of encroachment than sites with other bouedahat
enabled residents to enter the forest edge, andipaificantly lower mean frequencies of waste dis traces
than fenced sites. Sites with fences also hadfiigntly lower mean intensities of encroachmennthites with
no boundary demarcation, or sites with fences atelsgand were particularly effective in reducimg ihcidence
of yard extension encroachments, and mean maximtents of encroachment. Despite the effectivenétizege
boundary demarcation policies, and that of sontaebther boundary treatments evaluated, none=of th
boundary treatments was effective in eliminatingreachment traces. A buffer of between 10 and 2asitn
width would be required to segregate the mean maximxtent of encroachment activities from sensitbrest
edges, depending on the boundary demarcation polidype.

The research concludes that current municipal igsliare insufficient to meet the complexity andosco
of the encroachment activities occurring. Some gmétive policies have been developed and areaegul
implemented within natural areas adjacent to nevdisisions. However, implemented boundary demavoati
policies are insufficient to eliminate, or minimimesidential encroachment. Wider more complex bamnnd
policies that limit different types of encroachmantl include elements that reduce access, spaegligrate, and

encourage informal residential surveillance (sw&lfeaces, grass strips and pathways) can furtdecee



encroachment levels. Few municipalities have estaéd boundary demarcation policies to prevent
encroachment within natural areas adjacent to ksfteld subdivisions, and study municipalities igfrently
implement policies and bylaws to mitigate existérgroachments within these areas. Yet interviewaabsthe
results of the unobtrusive measurement of encroanhin study forest edges, indicate that encroachme
activities are highly prevalent within these mupaiforests. Policies at all levels, and partidylat the official
plan level, are required to protect natural area® fedge resident encroachment, and other formpesif
development impacts on natural areas. These pobcerequired to support the more rigorous enfoece of
encroachment bylaws, and the negotiation, and ingrigation of effective buffers and boundary dem#oia
treatments. In consideration of these results andlasions, the dissertation describes the impdinatfor
municipal planning policy and urban and regionahping theory, and provides recommendations faréut

research.
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Chapter 1

Introduction

1.1 Problem Statement

Many natural areas and systems within urban lampescare small or narrow. Landscape ecology studiam
forested and agricultural landscapes have fourtcsthall natural areas that are protected from dgwveént or
resource extraction through land use planning igréfieantly affected by adjacent land use chan@@sman,
1995). Some eventually lose the values for whigly twere protected (Murphy, 2006).

Municipal planners and forest managers are corddimt activities of residents living adjacenthte
forest edge, commonly referred to as residentiedaathment, may be degrading the social values, and
ecological forms and functions of their woodlanBs $chmitt, City of Kitchener and T. Fleischmaniity®©f
Mississauga, personal communications, August 30Gapdember 7, 2005, respectively). Studies hawerded
evidence of human impacts within suburban foregesdindicating that both recreation and yard-eelat
activities are occurring and that these activitiesur at significantly higher frequencies in theekt edge than in
the interiors of these forests (Matlack, 1993). ideer, no study has differentiated residential escment
activities from those of other recreationists. didition, although a number of municipalities haeseloped
policies to address these activities, little is\wknabout these policies, the extent to which threyirmplemented,
or their effectiveness in protecting their smalharrow forested natural areas from residentiat@aahment

activities.

1.2 Research Questions and Objectives

This dissertation will answer four research questioy achieving five research objectives:
1.2.1 Research Questions

1) Do municipalities within Southern Ontario have pigs for protecting suburban forest edges from
the activities of adjacent residents?

2) To what extent are they implementing these pofties
3) What encroachment activities, if any, are occurim§outhern Ontario suburban forest edges?
4) Are boundary-related policies effective in limitiegge-resident encroachment activities in Southern

Ontario suburban forest edges?

1.2.2 Research Objectives

1) To describe the theory of boundary planning andagement, and Ontario municipal planning
theory and practice, for protecting suburban nhgystems from adjacent land use impacts
(Chapters 3 and 4).



2) To describe municipal concerns, goals, strategred,policies for addressing edge resident
encroachment and to determine their level of amddva to implementation within selected
municipalities within Southern Ontario (Chaptentl ).

3) To investigate the evidence of edge resident enbroant activities within selected Southern
Ontario municipal suburban forest edges under tifferdnt implemented municipal boundary
demarcation policies and other boundary treatm(@fiapter 7) by:

3.1 determining if edge resident encroachmeotdsirring,
3.2 identifying the types of residential encraaent activities,
3.3 calculating the relative frequency and initgrsf encroachment activities; and
3.4 measuring the maximum distance of encroachfrem the forest border
4) To evaluate whether municipal boundary-relatedopestiare effective in limiting undesirable edge-

resident encroachment activities, and therefopgatecting small or narrow forested natural areas
from this form of incremental adjacent land useacstgChapter 8).

5) To discuss the implications of the research forigipal planning and management for the
protection of suburban natural areas and systemms ddjacent land use impacts (Chapter 9).

1.3 Organization of Dissertation

This dissertation contains eight chapters. Chapterdescribes the study municipalities, and theassh design
and methods. Chapter three provides a literatwieweof 1) the structural and functional role olindaries in
ecological communities, highlighting its vital rafenatural systems protection from adjacent laselimpacts, 2)
the human activities and their effects on foressgstems and conversely, the effects of forestystasis on
adjacent residents, and 3) strategies and toolgfiing adjacent land use impacts and the effettsuman
activities on ecological communities. Chapter fprovides a literature review of municipal plannthgory and
practice for protecting suburban natural systen&ointhern Ontario. Chapter three and four fulfié first
objective of this research. Chapter four descrthegolicies contained within official and secondalans aimed
to protect natural areas and systems from encroahi@hapter five deals with municipal residential
encroachment policies, their implementation, andidéra to implementation, as described by key imfants
within the municipalities. Chapters four and fivaisfy objective two. Chapter six outlines and d&ses the
results of the unobtrusive measurement of residleaticroachment activities within the study aréaf®cuses on
the types, frequency, intensity and extent of mssidl encroachment activities under different mipal policies
and boundary treatments and fulfills objective ¢n@hapter seven evaluates the municipal policiekrhiting
residential encroachment activities, through a ickemation of the literature, the content analysie, municipal
interviews, and transect and quadrat samplingsideatial encroachment activities. Chapter eigtillfi
objective four. Chapter nine discusses the impticatof the findings of this research for municipknning
policy and urban and regional planning theory, tillfiiling the fifth and final objective of thisidsertation

research.



Chapter 2

Study Municipalities, Research Design and Methods

This chapter describes the research design anddse#imployed to achieve the research goals. Sextlon
describes the study municipalities. Section 2.2amxp the mixed method of research design. Segti®moutlines
the protocols used in the qualitative studies aextiGn 2.4 outlines the protocols used in the dtadivie

unobtrusive measurement of encroachment behaviour.

2.1 Study Municipalities

The local municipalities of Cambridge, Guelph, Kitoer, Mississauga, Oakville and Waterloo were emdar
this research. Initial contact with these munidifes indicated many had established, or wereérpttocess of
developing, policies to limit residential encroaehm In addition, all of these municipalities hadas of low
density, single-family detached housing adjacertiéir municipal forests from which to choose sanwpsites.
Most of these municipalities are mid-size citigvpopulations ranging between 100,000-200,000
people. The exception is Mississauga, which haspalation of approximately 700,000 and is one ai&a’s
largest cities. They are located within, or jussinef, the Greater Toronto Area of Southern OntaDiakville lies
within the Region of Halton. Mississauga lies ia fRegion of Peel. Guelph is a single-tiered mualdipand

Cambridge, Kitchener, and Waterloo are locatetiénRegion of Waterloo (Figure 2.1).
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Over the last approximately 50 years, these mpalities have accommodated growth primarily through
the planning of new low-density residential neighittmods, industrial, or commercial lands, at thgesdof their
cities. Through land use planning, they were sigfués protecting from development larger and more
connected natural areas and systems within theiiaipal fabrics. However, they also developed maatyral
areas, and much of the surrounding agricultural,l&mo housing. This development pattern led toyna
significant economic, social and other environmigntablems. These include high levels of pollutitraffic
congestion, social isolation and costly municipddastructure systems.

Most of the land within many of these municipalitis now developed. However, the Ontario
government predicts that these communities willegigmce high residential and employment growth withe
next 25 years (Ministry of Public InfrastructureriReval, 2006). Many of these municipalities expecinarease
in their populations of between 30 and 50 perceat this period (Statistics Canada, 2002). To acoodate this
growth, and to reduce the negative impacts of teeipus pattern of development, these municipaliies
developing new planning strategies that stressifimaton. At the same time, over the last apprecatiety 15
years, planning exercises such as that involviedbk Ridges Moraine north of Toronto, have indidahat
more land, or less intensive land uses, adjacetgy@cological systems, may be required to sugparticipal
ecological functions. While specific nodes and icmms within these municipalities are to accommedi% of
the expected population growth, 60% is to be accodated through the development of the remaining
greenfields on the edges of these municipalitiei@dy of Public Infrastructure Renewal, 2006).€Ek
municipalities face the challenge of accommodaititgnsified development, while protecting naturaiss and

systems in both developed areas and in greenfields.

2.2 Research Design

This research employed a mixed-method design teeelits goals and objectives. A mixed-methodsgtesi
incorporates both quantitative and qualitative roéthof data collection and analysis (Creswell, 200Bis
design provides a better understanding of the acbroent issue. Quantitative research can reveatbro
numerical trends and qualitative research can wraieh detail regarding an issue (Creswell, 20@8ncurrent
procedures integrated these quantitative and gtieéitmethods. A concurrent procedure is one ircwithe
researcher converges the quantitative and queditdtita in order to provide a comprehensive armbfsihe
research problem’ (Creswell, 2003). The researcbiects the data at the same time and then intgthe
results of both studies at the end of the resgaedod to answer the research question (Cresw@Ii3p

In this research, | conducted personal interviestis key informants and a content analysis of ddfic
and secondary plans within the study municipalifidee results of the two qualitative methods wategrated to
accomplish objectives two through five of the reskaThe quantitative methods unobtrusively meakhrenan
behaviour via measuring tape, and quadrat andeitasampling. They measured the relationship betwee
municipal boundary demarcation policies and th&grce of encroachment activities in municipal $vredges.
This accomplished objective six. The results frbmliterature review, and the qualitative and qjtetinte

studies were then integrated to evaluate the @féawss of municipal policies for limiting undesita edge



resident encroachment activities and accomplishgettve four. Table 2.1 summarizes the steps agithoas

for accomplishing the objectives of this research.

Table 2.1 Steps and methods for evaluating municip@olicies for limiting residential encroachment

Steps Methods Comments
Describe the theory of boundary planning and Oataminicipal Objective 1,
planning theory and practice, for protecting subarbatural systems| Literature Review Chapters 3,4

from adjacent land use impacts.

Describe municipal concerns, goals, strategiespatidies for Integrate results of content analysis and | Objective 2
addressing edge resident encroachment and detetingiinéevel of, social surveying Chapters 5,6
and barriers to, implementation within selected icipalities within
Southern Ontario.

Determine if residential encroachment is occurriidin municipal Conduct the unobtrusive measurement of| Objective 3,
forest edges, and describe it under two differemmigipal boundary | behaviour in municipal forest edges Chapter 7
demarcation policies and other boundary demarcayjoes.

Determine whether study municipality encroachmeticjes are Integrate results of literature review, Objective 4
sufficient for protecting suburban forests from edgsident content analysis, interviews and the Chapter 8
encroachment activities. unobtrusive measurement of behavior

Discuss implications for municipal natural areanpiag and Integrate results of literature review, Objective 5
management. content analysis, interviews and the Chapter 9

unobtrusive measurement of behavior

2.3 Qualitative Methods

Two qualitative research methods were chosen ta these objectives because they combined to give a
comprehensive profile of study municipality viewsals, objectives, strategies, policies and their
implementation. The social surveys via long intews with key informants provided an in-depth vievihow
municipal staff perceived encroachment and thedlemstanding of encroachment policies and policy
implementation. Qualitative methods of researchbareeficial when little is known about a phenomenon
(Creswell, 2003). However, this method has two dasks, 1) interviewees may not be aware of themioiial
policies, or may not mention them in an interviewg 2) interviewers can unintentionally influenke tesponses
of interviewees (Creswell, 2003). A content analysiofficial and secondary plans increased thHalyiity of the
results, and ensured the review of the most ad#tioe municipal policies.

Interviewees and official and secondary plansueedly referred to the terms ‘goal’, ‘objective’dan
‘policy’ interchangeably. In order to compare goalsjectives and policies within the study munidifes, the
terms were defined according to Hodge (2003). A defines a general long-term direction for progrésat is
frequently difficult to measure. In contrast, arjeaiive is a measurable target indicating thatghal has been
achieved (Hodge 2003). Strategies are broad camaegpproaches to planning, design or management of
resource to achieve a desirable goal (Manning, BRpolicy is the course of action chosen to echian

objective, or strategy (Hodge, 2003).



There is a hierarchy of policies within the studynicipalities. Interviewees within the study
municipalities applied different terms to theseigie$, or courses of action. In this dissertattbe, following
definitions apply. The policies that have the higfreuthority are official and secondary plan pebciThe
municipal council, and the regional and/or provéthgovernments, approves them. The second mostriative
policies are other municipally-approved policiesférred to here as corporate policies) that arewitbtn official
plans, nor approved by regional and/or provinalegnments. Some of these policies are secondany pl
policies not found within official plans. The thitgbe of 'policy' is established by departmentsrplement
official or corporate policies. They have even lagthority than corporate policies because municipancils do
not approve them. They are one of two types. Departal procedures are policies that are writtepr@ged by a
department, and regularly implemented. Departmgméadtices are unwritten policies, irregularly apg!
according to the discretion of individuals, or goewf individuals, within a department. A conditioh
development is still another type of policy thatiewelopment-specific. Planners negotiate theseigwith
developers. They are authoritative in terms ofectjc development since they are passed by cousuil are
legal requirements that a developer must fulfiibpto subdivision release. Subdivision releasaiccavhen the
municipality deems that a developer has fulfillédeguirements outlined within the plan of subdion
approval. Municipalities also enact by-laws to iemént policies, and sometimes develop bylaws idstéa
corporate policies. Similar to council-approvedigies, bylaws state a course of action that mualitips may
carry out under specific circumstances (Estrin &afg)en, 1993). However, some suggest that bylawmare
authoritative than policies because municipalitias enforce them within a provincial court of |&&s{rin et al.,
1993).

2.3.1 Content Analysis of Official and Secondary Bhs

Content analysis is the systematic analysis ofrdmzbhuman communications (Babbie, 2001). It iceomed
with discovering repeated themes or patterns arahimgs (Del Balso & Lewis, 2001). It is an unobivesorm
of data collection because the researcher can stpthenomenon without influencing it.

A content analysis of natural heritage policiethef most recent official plans, and of some ofrttoest
recent secondary plans of the six study municipalivas performed. Secondary plans for review \selected
by asking planners within each municipality to itiisra secondary plan that exemplified their mestently
developed natural area policies. The Doon Southr@amity Plan (City of Kitchener, 2003) along witteth
accompanying Doon South Community Greenspace Eligy ¢f Kitchener, 2003) were reviewed for Kitchene
The Laurelwood Secondary Plan (City of Waterlod)4)0was reviewed for Waterloo. In addition, theippl
recommendations of the Forbes Creek Watershedf@laine secondary plan of North Hespeler (Plan&ing
Engineering Initiatives, 2002) were reviewed agnmntsecondary plan policies in Cambridge. Planimers
Cambridge argued that the secondary plan for Néepeler was unavailable for review, and that Caigbr
had incorporated most of the recommendations offthibes Creek Watershed Plan into the North Hespele
Secondary Plan (J. Kirchen, City of Cambridge, @eatcommunication, December 11, 2006). Secondansp

for Guelph, or Mississauga were not reviewed bex#usir municipal planners argued that their odfigilan



policies were representative of their most recetlyeloped natural area policies (S. Hannah, GiGwelph,
and M. Bracken, City of Mississauga, personal cominations, December 8, 2006). In addition, a seapnd
plan for Oakville was not reviewed because the ldg@veent planner argued their most recent secorglang
were not yet available for review, and their offigblan policies accurately reflected the environtakpolicies
within their previously developed secondary pldRsThun, City of Oakville, personal communication,
November 21, 2006).

All of the analysed local and regional officiabpk pre-dated the Ontario Provincial Policy Statéme
(PPS) (2005) and most of the municipalities werta@process of amending them. They are not exghézteave
policies that are fully consistent with the PPS0&)0 Municipal official plan policies generally teét economic,
social and environmental conditions just priortteit initial approval, however, municipalities mashend their
official plans to be consistent with changing prmi@al and regional policies. All of the municipai
incorporated amendments to their official plandaipt least 2004. Table 2.2 lists the reviewect@fiand
secondary plans, along with the year in which cddinst approved the plan. However, the date gif@nthe

Region of Waterloo Official Plan reflects when tetario Ministry of Municipal Affairs first approwkit.

Table 2.2: Official and secondary plans reviewed ithe content analysis

Local Municipal Secondary Plans

Local Municipal
Official Plans

Regional Official Plans

Forbes Creek Subwatershed Plan
2002

Cambridge 19972004)

Waterloo 1997 (1998)

Doon South Secondary Plan 2003

Kitchener 1995 (005

Waterloo 1997 (1998)

Laurelwood Secondary Plan 1993

Waterloo 1990 (R004

Waterloo 1997 (1998)

Guelph 1994 (2005)

(Single Tier - no regional goveent)

Mississauga 2003 (2006)

Peel 1996 (2005)

Oakville 1983 (2004)

Halton 1994 (2004)

23.1.1 Coding System

A coding system is a set of rules that establishe®thod for systematically breaking down a reatrde
communication so that the person using the codelistinguish the meaning of the communication fitbentext.
(Del Balso et al., 2001).

The coding system used to analyze the naturgblgerpolicies in this research reflects the cordéxt
municipal natural heritage policy development. frolal, regional and municipal governments havaldighed
policies for the protection of natural areas, drartimmediately adjacent land uses. More recetttlyprovincial
government has established policies to support sdrtee ecological functions of natural systemsfactice,
the authority of these policies, or the degreehictv municipalities comply with them, decreaseuiite level
of government. Provincial policies are within thet&rio provincial policy statement (PPS) underGheario
Planning Act while regional and municipal policies are wittfieir respective official plans. The municipalities
are required to develop policies within their afilgplans that implement those of both their regicamd
provincial governments. In addition, plans contagnimore detail (e.g. details regarding land usdfidr facilities
and visual design) than the official plan, are siimnes prepared for special areas of municipalitiesdge,

2003). Municipalities refer to these plans as sdaoy district or community plans. Within this désiation, these



latter plans are referred to as "secondary pl&@mrie municipalities, such as the local municipalityVaterloo,
incorporate their secondary plan policies intortbéficial plans. When secondary plans are pathefan official
plan, their policies only apply to their planninga and take precedence over official plan poligigisin these
areas. The official plan policies; however, dicatourse of action for all other areas withinrienicipality.
Some municipalities, such as Cambridge, estaliisbet secondary plans outside their official pldrese latter
policies operate more like planning guidelines th#icial plan or corporate policies. They do nawk the legal
force of those developed within an official plarsifih & Swaigen 1993).

Given the importance of this context for determgnimunicipal policy content and implementation, the
municipal policies were analyzed according to thmiel of compliance with their most recently apd
provincial and regional policies. This allowed ttwmparison of municipal policies within the study
municipalities according to a standardized seutss.

Municipal policies were analysed for compliancéwihe policies within the PPS (2005) rather than
those of the PPS (1997) because the policies d?ftf (2005) represent the latest evolution in ahaureas and
systems policies in Ontario at the provincial ledgie PPS (2005) policies dealing with water havideugone
significant enhancement relative to those of th8 PI®97). Together with natural heritage policteey address
the protection of current and future ecologicalkctions of linked terrestrial and aquatic ecosystawmther than
just the features or functions of individual natumaeas. Furthermore, these policies reflect & shibcus from
the features and functions of natural areas, teetlod their adjacent ecosystems.

In recognition of the integration of natural hagie and water policies, the content analysis adédses
both sets of policies within the municipalities.eltoding system divides the policies into two catiss: natural
heritage areas and hydrological functions. Therahheritage areas category largely contains pdithat relate
to preserving and protecting terrestrial systeniglenthe hydrological functions category contaidiges
related to ground and surface water and theirdnterections with terrestrial systems. Provincialegional
policies pertaining to hydrological features, sashwetlands and valleylands, were classified asohygical
function policies. There is some overlap betweentwo categories. For example, some provincial &\afa
Natural and Scientific Interest (ANSIs) are primhaterrestrial without a significant hydrologicalrfction, while
others play an important hydrological function. Bogpes, however, were included within the natheaitage
areas policies category. Similarly, biodiversityipies were included within the natural heritageear category
even though policies included under hydrologicaktion also determine biodiversity.

Within each of these categories, | classifiedgedi further into three groups: basic, enhanced, an
pathfinder policies. The Best Policies Working Grq:999) first classified policies in this way. fhdassified
regional municipality policies based on their lewEtompliance with policies of the PPS (1997) (Bealicies
Working Group, 1999). However, the required leiad@mpliance to these policies was open to intégpion.
The Best Policies Working group classified regigmalicies as basic if they met what the group abersid the
minimum provincial policy requirements. They inchabregional policies that are limited to implemente
provincial policies 2.3.1 a, and 2.3.1b which deith fish habitat and ANSIs (Best Policies WorkiBgoup,

1999). Enhanced policies incorporated the full emafjprovincial policies and those that protectegionally or



locally significant areas. Pathfinder policies inmarated all of the above, in addition to regiopalicies not
mentioned within the provincial policies.

The content analysis of this research interprétedequired policy compliance to provincial and
regional policies differently than that of the BBsilicies Working Group. Basic policies are defimsdhose that
are required by regional or provincial governmeiés,those that respond to provincial or regig@icies that
use words such as, ‘shall not be permitted’ orligiratect, improve and restore.” Enhanced policespond to
those suggested by either the provincial or th®ned governments, i.e. those that respond to poisi or
regional policies that use words such as, ‘shoeltldr 'are encouraged to.' Pathfinder policietuished policies
of the local municipalities that were neither regdj nor suggested, by the provincial or regioaegnments.

The province has not defined what areas or systemstitute provincially significant woodlands,
wildlife habitat, or valleylands in the PPS (200bherefore, | assumed that natural areas thall filéise
designations are missing from the official planshef local municipalities.

In some instances, it was difficult to ascertaitiqy compliance due to the wording of the poli¢ie
policy may indicate an intention to comply with @oper level policy, rather than indicating how itheomply.
For example, the province requires municipaliteedriplement the ‘necessary restrictions on develygrand
site alteration to protect all municipal drinkingier supplies’ (Ontario Ministry of Municipal Affa and
Housing, 2006). A municipality may have a policgttktates that it will implement restrictions ondause to
protect drinking supplies, but provide no polidieat specify the land use restrictions. This gets the issue of
the specificity of policies, which is beyond th@ge of this review. In these cases, | assumedtibat
municipality has fulfilled the policy requiremenien though the policy is not yet at a level of detacessary to

implement the upper level policy.

2.3.2 Social Surveying: Interviews

Social surveying involves collecting data from epée to describe the characteristics, attitudesosigthtations
of a population (Babbie, 2001). Interested paxtimsstituted the population of the social surveterested parties
are defined as those who participate in, and deetefl by, the formulation and implementation ofigies (Stein,
Anderson, & Kelly, 1999).

23.2.1 Interview Design

The instrument for conducting the surveys was #ragnal interview. They have a high response radetey
allow the interviewer to clarify questions and pedbrther into issues (Del Balso et al., 2001). doer, this
method is also time-consuming to analyze and theopal biases of the interviewer may unintentignall
influence the answers of the respondents (Del Batlsd,, 2001). To limit this bias, the intervieweust identify
her own understanding and prejudices and maintainlétachment necessary to collect the data psopighlout
influencing it (McCracken, 1988). Prior to and dgrithe interview period, | conducted some of the
environmental sampling and the literature reviewainding the possible effects of edge-residentaaahment

activities and the strategies and tools for lingitihese effects. This provided some insight ineoghcroachment



issue, including ideas for strategies and tooldifioiting it within forests. This prior experiend&luenced my
judgment on the selection of questions. To addiéssa member of my research committee reviewed th
questionnaire for bias. In addition, | conductedraearview with the environmental planner from gy of
Burlington (an interested party from a non-partitipg municipality) to pilot the questions and pde/feedback
on possible bias.

The interview design was semi-structured. Thisgiemvolves asking a number of pre-determined
guestions in a systematic order (Frankfort-Nachii&achmias, 1992). The semi-structured designthes
advantage of allowing the interviewer to probe Imglythe initial questions to explore further intydssue raised
by the respondent (Berg, 1995). Questions aské#tkimterviews conducted in this research were Imogten-
ended. Open-ended questions allow respondentsteeain their own words and to express whatever fibel is
most important (Del Balso et al., 2001). Some demeded questions were also asked. These questieresisier
for respondents to answer, and for the intervisgweompare and subsequently analyze (Del Balsb, &091).
Open-ended questions were asked before relategdetrsded questions so that the open-ended questiuid

not bias the closed ended questions (Jackson, 18ppgndix A provides the interview guide.

2.3.2.2 Data Collection

Individuals were chosen non-randomly, through psiand snowball sampling methods. Purposive sagipl
involves selecting whoever the researcher judgssheacharacteristics to meet the requirementseofdsearch
(Jackson, 1999). Snowball sampling identified oth&erested parties. This method involves askisgoadents
to recommend other potential interviewees (Batiti81). The interview sample consisted of thosegddg
knowledgeable and sufficiently experienced in thedpective areas. Interviewees had an averaty yéars
experience in their areas of expertise. The ideatibn of participants within each municipalitpgped when the
answers began to become repetitive, indicatingsatatration for that municipality had occurred. digh these
methods, interviewees were selected from six maings within the municipalities: 1) developmentrplars, 2)
environmental planners, 3) park planners, 4) faadtpark managers, 5) bylaw enforcement manageré)a
municipal real estate managers. People from allggavere not interviewed within each municipaliechuse
individuals from one group sometimes participatethie activities of other groups. In addition tesh
interviewees, three planner consultants and thegoty manager from the GRCA were interviewed.

The University of Waterloo office of research ethgranted ethics approval. Potential participesetse
contacted by telephone to introduce the reseaeg, their agreement to participate and set ugimiteetings.
The telephone call was followed by an e-mail oirtinthe research in more detail and providing imfation
related to ethics clearance. The email statechitva of the information collected in the interviemsuld be
considered confidential, and that the names offrtheicipalities, and photographs of municipal foredges may
be published. The objectives of the initial meetiveye: 1) to answer any questions regarding treareh; 2) to
explain the format of the interview; 3) to outliméormation about consent, and obtain a signedeageat from
the municipality to participate; 4) to obtain weitt permission to take photographs of the fores¢edlpto find

out what, if any, encroachment policies had begrlédmented within municipal natural areas; and &)itain
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suggestions for possible quantitative study akkhgarticipants were reassured that participatiothe
interviews was voluntary.

Twenty-six interviews were conducted between Aug0sh and December 6th, 2005. Interviews were
conducted in person with 25 of the interested esriinterviews lasted an average of approximat@lmihutes in
length. The interviews were taped with the parioifs consent. One interview was conducted over the
telephone. It lasted about 20 minutes and notes tagen. This interviewee did not have the timpadicipate
in the full interview, so questions were limitedhis area of expertise in relation to residentiedreachment.
Tapes of the interviews were transcribed. Mostigipeints were not interested in reviewing or veénifycopies of
the transcripts. However, some of the participargige contacted during data analysis and askediftitienal
information. Interviewees are referenced in Chaptaccording to a code to preserve the interviewee'
anonymity. Two letters and a number make up thecfod example EP1(Environmental Planner, number 1)
Table 2.3 provides the meaning of the first twéekst in the codes that specify the role of therirésvee in the

municipality. The number represents the individuithin that role interviewed.

Table 2.3 Key to interviewee codes

Code Role within the municipality
EP Environmental Planner
DP Development Planner or Development
Manager
PP Parks Planner or Landscape Architect
FM Forest or Park Manager
PM Property Manager
BE Bylaw Enforcement Officer or Manager
PC Planner Consultant
2.3.2.3 Data Analysis

The data was analysed repeatedly for themes anthsuies of related information. In addition, théeax to
which study municipalities were implementing theicroachment policies was analysed. In this dissent,
implementation involves taking a policy and puttingnto action so that the goals or intent (whttvere are no
explicit goals) of that policy are met (Pressmamvéidavsky, 1973). Factors affecting implementatioere
identified according to Mitchell et al. (1997). Bhieentify seven factors that may affect the impderation of
encroachment policies: 1) tractability (resolvakitf the encroachment issue), 2) clarity of polipals, 3)
commitment of those implementing policy, 4) meahsrplementing policy, 5) access to information,célse-

effect relationship assumptions, and 7) the dynaimigolved in the enforcement of the policy (Mitth&997).

2.4  Quantitative Methods

The unobtrusive measurement of behaviour was thatgative method of data collection. The methoesus
physical evidence of human activity to reveal infation about a phenomenon (Del Balso et al., 200).

commonly employed by industrial archeologists tawgthuman technological activities through the eraition
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of the waste products of technological procesdegsipal changes to the landscape, or abandonedws®sa or
tools (Del Balso et al., 2001). In this researhig method involved recording evidence of edgediss
encroachment activities within municipal forest esigrhe purpose of recording and analyzing thidezxde was
to determine the degree to which municipal boundargarcation policies were effective in limitingidential
encroachment. Boundary demarcation policies detggha property boundary between the municipaktosad
private residences. Their effectiveness was ewadulay answering the following questions: 1) arédetial
encroachment activities occurring within municifoakst edges under implemented boundary demarcation
policies and alternative boundary demarcationitneats? 2) what types of residential encroachmeivités are
occurring? 3) what is their relative frequency artdnsity within study municipality forest edgestiat) what is
the maximum distance from the property boundamnafoachment activities within the forest edge?

The population for this quantitative research thasedge of deciduous and mixed municipally owned
forests immediately adjacent to suburban housibdisisions. Forests rather than other types ofrahtreas
were selected because they are sensitive to huctiaityaimpacts (Bratton, Stromberg, & Harmon, 198dle &
Marion, 1988). In addition, municipal intervieweadicated that they were most concerned about enbhroent
activities within their forests (J. McNeil, City €fakville; D. Schmitt, City of Kitchener; and T.éidchmann,
City of Mississauga, personal communications, Seb&z 27, 2004; July 15, 2004; and September 1,,2004
respectively). The unit of analysis was the stuthy; gefined as the forest edge immediately adjaicetine

private property boundary of one residence.

2.4.1 Site Selection Criteria

Site selection criteria were established, and ssiteg selected, through a combination of a rewigthie

literature, electronic and paper maps, initial rimggt with municipal interviewees, and potentialdstsite visits.

24.1.1 Municipal Boundary Demarcation Policy Sektion Criteria

Initial meetings with interviewees indicated thatrently implemented municipal boundary demarcagiolicies
consisted of fences (no gates), living fences (@itivithout municipal boundary posts), boundarytposr
fences with a naturalized buffer (limited largedystream corridors, and other ‘significant’ natuaadas). "Living
fences" are relatively wide planted borders thdiemvestablished, may form a physical vegetativedsdyetween
the residence and the municipal forest. Buffersiedimed by the study municipality interviewees areas of
forest or areas naturalized to forest, betweers@dated natural area and private property boueslari

A search for study sites with these implementditigs revealed many potential study sites with an
implemented municipal fence policy. The majorityrevén Oakville where a fencing policy had been
implemented since the mid 1980s. In addition, tivezee a few study sites, in Waterloo and Kitchemndrere
municipal boundary posts were implemented. Fewrathuely sites were found with implemented boundary
demarcation policies that met forest and subdimisite criteria. Most municipalities had implemehteirrent
boundary demarcation policies within the last 8@oyears, and site visits indicated that many e$éhsites were

too newly implemented to allow their encroachmeatés to be compared with those of older sites.dvew site
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visits revealed many potential study sites whes@lents had established their own boundary demancat
treatments. In still others, boundary treatmentsited of municipal mown grass strips, with ohwiit
pathways, sometimes in concert with residentiahgauy treatments, or municipal fences. The munigpsss
strips and paths were implemented in fulfillmentexreation policies, or to manage utility corrislor

Therefore, sites with the two implemented muniggadicies, fence and municipal post were sampted,
addition to eight other boundary demarcation treatisiimplemented by residents and/or municipalifibéss
approach was taken because it resulted in a latgeber of sites sampled within the maximum numiber o
municipalities for each municipal policy, and exgdad the number of alternative boundary treatmerakiated.
These ten boundary demarcation treatments ard listEable 2.4 according to whether they resultethf 1) a
municipal encroachment policy, 2) a resident anafonicipal boundary treatment unrelated to encnoech, or
3) a combination of municipal encroachment poli¢thwesident or municipal boundary treatment urtesldo
encroachment. See Section 2.4.3 for a summaiheafumber of study sites by policy, boundary type a
municipality.

Table 2.4 Evaluated boundary demarcation treatments

Boundary Demarcation Treatment Ownership of sitesampled
Municipal Encroachment-related Policies
1) fence Municipal or resident
2) Municipal post Municipal
Resident or unrelated municipal boundary treatments
1) no or minimal boundary demarcation Resident
2) grass strip Municipal
3) grass strip and path Municipal
4) fence with gate Resident (or municipal fence, resident gate)
5) fence with gate and grass strip Resident feritegate; municipal grass strip
6) fence with gate, grass strip and path Residamdd with gate; municipal grass strip and path
Municipal Policies with unrelated municipal boundary
treatments
1) fence with grass strip Municipal fence policy; municipal grass strip
2) fence with grass strip and path Resident fenceunicipal fence policy; municipal grass strig
and path

Te.g. small rocks or flowerbed

24.1.2 Forest and Subdivision Selection Criteria

To ensure sufficient time to allow for residengalcroachment, adjacent housing to the foreststagiditoundary
treatments, had to be at least 10 years old. Thérion was based on an average subdivision aget&in time of
five to seven years and research demonstratingmueaiintensities of the most visible effects of camgp
activities (pedestrian trampling, and the hackind eemoval of vegetation) within two to five yeé@ole, 1987).
The chosen housing form was relatively uniforntiatl to be either single or semi-detached withoatesh
backyards. Similarly, lot widths were limited totveen 10 and 40 metres. The backyard depth cosid al
influence encroachment, particularly where minin\advertheless, backyard depth was not limited énstiudy
sites because this would have significantly reigdi¢cheir number.

To avoid overlapping encroachment within sitesgadhintensively, the study site had to be a mimmu
of 20 metres in depth if no development existedhenopposite side of the forest, and a minimumQofngtres in

depth if development was present (see Section artl2.4.2.1 for a description of the intensive [garg
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methods). This minimum depth responds to resulte@pilot study that indicated that the vast majaf edge-
resident encroachment occurred within 20 metrekeproperty boundary (see Section 2.4.2 for argdim of
the pilot study). Authorized recreational trailgllia be located a minimum of five metres away fintansive
study areas to avoid overlapping encroachment ededavith community trail use. Research indicdtes the
area of impact associated with recreational trsgl ig approximately five metres (Cole, 1981). Tvas the basis
for this criterion.

For sites sampled extensively, a larger minimumssite depth than the intensive study was
established to reduce the risk of site depth Imgithe extent of encroachment occurring (See Se2t.2.2 for
a description of the extensive sampling methodgsEtsites had to be a minimum of 50 metres in dapth100
metres if development was present on the opposigg.€-or these sites, authorized recreationas toédl not
have to be located a minimum of five metres awasnfthe study area since this would have signifigdimited
the number of extensive study sites.

All study sites had to have minimal natural basrigaat might influence encroachment behaviour.
Natural barriers to encroachment are site condittbat might deter a resident from entering thedbedge, such
as steep topography, poorly drained soils, ditghesonous plants, or an abundance of biting iss&itle
canopy closure may serve as a natural barrierdmaohment. For example, closed side canopies eizy d
residents from entering the forest border. Howesigzs with closed side canopies were not exclim®duse this
would have significantly limited the number of patial study sites from the study. In addition, thex some
evidence that closed side canopies do not significémpede human activities in forest edges (Mat)d 993).
Study sites could not be adjacent to forest endigtp because residents in the wider communitggditition to
edge residents, may have conducted encroachmenti@estwithin these areas.

Grass strips associated with study areas had/®deaaximum width of 50 metres because the pilot
study indicated that after approximately 50 meitresas difficult to associate adjacent residencih the
encroachment traces. Naturalizing grass stripsaith grass, shrubs or trees may serve as a btarrier

encroachment activities, so the criteria was eistadd that grass strips had to be mown at leagt pacseason.

2.4.2 Field Methods

The methods for sampling the evidence of edge-easiencroachment activities within municipal foredges
were refined during a pilot study during summer£200he pilot study sampled forest floor componasiag a
quadrat/transect sampling method within severalyssites with different boundary demarcation trestts.
Recreation ecology research commonly measuresnih&cts of recreational trampling on vegetation
communities using quadrats (or sample frames) atigiosects (sample lanes). This sampling methgudines
the researcher to visually estimate the percerdhgegetation coverage, height, bare ground carahe cover
of individual vegetation species, within the quadrad/or transect.

Within this research, for each quadrat samplezipttot study recorded the percentage cover of each
forest floor component visible at 30 cm above tteugd, according to the Braun-Blanquet cover s(itaun-

Blanquet, 1932). The scale assigns a number, @, toeach forest floor component, depending on its
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percentage cover of the quadrat (Table 2.5). Daty eharts were developed during the pilot studsecord the
percentage cover for each type of encroachmentqadement traces), in addition to that of the ofbegst floor

components (Appendix B).

Code Scale
0 0%
1 >0-1%
2 >1-5%
3 6 -25%
4 26 - 50%
5 51 -75%
6 76 - 100%

Table 2.5 Braun-Blanquet (1932) Cover Scale

The pilot study revealed that the vast majoritgoéroachment traces were within 20 metres of tivager
property boundary, but that more sparsely distefutaces were still occurring beyond this poimt.ifaximize
the number of study sites sampled given the tingerasearch funds available, two sampling methods we
developed to achieve the research objectives ren'sive sampling method' used quadrat and trasaagtling
to sample the first 20 metres to determine whetheroachment activities were occurring, their typigtive
frequency and percentage cover of the forest flanrextensive sampling method' was also develapsdmple
the more sparsely distributed evidence of encroaciactivities located furthest from the properyhbdary to

determine the extent of encroachment. Section2.2.4nd 2.4.2.2 describe the two sampling methods.

24.2.1 Intensive Sampling Method

The quadrat and transect sampling method descaibede was used to sample the more intensivelytuliséd
encroachment traces located within approximatelyn2@es of the property boundary of a residencehiihe
pilot study, different boundary demarcation pobcieere sampled using different numbers, and sizgeadrats
along varying numbers of transects into the foedgie. A sampling design was developed to effegtinagdord
the different patterns of encroachment traces oicgpuunder different boundary demarcation treatsieintthe
least amount of sampling time. The design consistedeven % metfequadrats spaced at two-metre intervals
along five transects placed perpendicular to, ardjaal distance along, the residential propertyioary. This
design resulted in 55 samples taken for each siielyThe transects extended 20 metres into tesfedge. The
first and last transect were placed one metre fieighbouring property boundaries to reduce theafsk

recording neighbouring encroachment activities (Fég.2).
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Figure 2.2 Intensive Sampling Method

24.2.2 Extensive Sampling Method

The design of the extensive sampling method effibjesampled the sparsely distributed evidence of
encroachment activities located furthest from ttapprty boundary to determine the extent of endroent. The
data entry chart developed during the pilot stuhyplendix B) recorded the type of encroachment kxtétrthest
from the property boundary (in sites without grssips) and from the forest border (in sites withss strips).
For each of these traces, distance was measutled pooperty boundary (or forest border). Measurémeere
taken from the edge of the trace furthest frompitoperty boundary (or forest border). Unauthorigathways
were not counted as encroachment traces in thdy.stvhile they were frequently the most extensixeetof
trace, their furthest distance could often not le@sared because they frequently connected to mtiaerthorized

and authorized pathways within the forests.

2.4.3 Number of Study Sites, Forests, Samples andahsects by Policy and Boundary Type

While an attempt was made to sample a large anal agmber of study sites for each policy and bouwntige
within each municipality, some policies and bouydgpes were common, while others were less comuthn.
sites with less common boundary types meetingssiection criteria were sampled both intensively an
extensively. Intensively sampled sites with comronndary types that met study criteria were sedecte

randomly from all forests meeting study criteridl. tudy sites within intensively sampled forestattmet
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extensive site selection criteria were samplednsitely. Sampling was conducted by the researatiaa

summer student between June and October (or eafifdll) 2005 and 2006 until research funds wegsred.

A total of 186 sites were sampled intensively, mithO forests, for a total of 10,225 samples (98fgects); and

358 sites were sampled extensively once, withinfdae intensively sampled forests. Table 2.6 addPovide

summaries of the number of extensively and interigisampled study sites, forests, samples anddceper

policy or boundary type, respectively.

Table 2.6 Number of extensive study sites and fortissby boundary demarcation type

Boundary Demarcation Cambridge Guelph Kitchene | Mississauga Oakville Waterloo Total
Type r

Municipal encroachment # Sites # Sites # Sites # Sites # Sites # Sites # Sites
related policies (# forests) (# forests) | (# forests) | (# forests) | (# forests) | (# forests) (# forests)
1) Boundary Post 0 0 1(1) 0 0 16 (4) 17 (5)
2) Municipal Fence 0 38 (2) 0 18 (1) 46 (7) 0 100)(
Resident Fence 4(2) 0 8(3) 5(3) 0 2(1) 19 (9)
Total Fence 4(2) 38 (2) 8(3) 23 (4) 46 (7) 2(1) 121 (19)
Total all policies 4(2) 38 (2) 9 (4) 23 (4) 46 (7) 18 (4) 138 (23)
Resident or municipal boundary treatments unrelatedto encroachment

No boundary demarcation 6 (2) 0 28 (6) 16 (3) 0 (28 77 (13)
Grass Strip, Path 0 0 3(2) 0 0 5(1) 8(3)
Fence, Gate 13 (2) 4(1) 39 (8) 22 (5) 4(4) 12 (3 96 (24)
Fence, Gate, Grass Strip 0 0 5(2) 0 0 0 5(2)
Fence, Gate, Grass Strip, Path 0 4(1) 20 (4 0 0 0 24 (3)
Total No Policy Types 19 (2) 8(2) 95 (11) 38 (5) (4n 45 (5) 209 (29)
Municipal policies with boundary treatments unrelated to encroachment

Municipal fence, grass Strip, 0 1(1) 0 0 7(1) 0 8(2)
Path

Resident fence, grass strip, 0 1(1) 0 0 0 2(2) 3(3)
path

Total partial Types 0 2(2) 0 0 7(1) 2(2) 11 (5)
Total all Types 23 (2) 48 (3) 104 (11) 61 (6) 57 (8) 65 (5) 358)(35
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Table 2.7 Number of intensive study sites, forestsamples and transects by policy and boundary
demarcation type

Boundary Cambridge Guelph Kitchener Mississauga Oakville Wagrloo Total
Demarcation
Type # # # | # | # | # | # | # | #
sited samﬁ sites | samp | sites | samp sites | samp sites | samp | sites | samp | sites | samp
Municipal encroachment related policies
1) Municipal 0 0 0 0 1 55 0 0 0 0 11 | 605 12 660
Boundary 1) (5) (4) (55) 5) (60)
Post
2) Municipal 0 0 6 330 3 165 4 220 16 880 0 0 29 1595
Fence 2) (30) 1) (15) 1) (20) (6) (80) (10) | (145)
Resident 2 110 0 0 2(1) | 110(10) 4 220 0 0 1 55 9 495
Fence 2 (10) 2 | (20 @ [ (6) | (45
Total Fence 2 110 6 330 5 275 8 440 16 880 1 55 38 2090
2 (100 | @ [ (B9 | @ |25 (3) | (40 6 [0 |1 |(B) (16) | (190)
Resident or municipal boundary treatments unrelatedto encroachment
No boundary | 4 220 0 0 14 770 13 715 0 0 2 110 33 1815
demarcation (2) (20) (7) (70) (4) (65) (2) (10) (15) | (165)
Grass Strip 0 0 0 0 2 110 0 0 0 0 0 0 2 110
@ |@a9 (1) | (10
Grass strip, 0 0 0 0 0 0 4 220 0 0 3 165 7 385
Path 1) (20) (1) (15) (2) (35)
Fence, Gate 9 495 0 0 14 770 14 770 2 110 7 385 46 2530
2 (45) 6 | (70 6 | (70 (2 | (10) | (3) |(35) | (18) | (230)
Fence, Gate, | O 0 0 0 9 495 4 220 0 0 4 220 17 935
Grass Strip 3) (45) (2) (20) (1) (20) (6) (85)
Fence, Gate, | O 0 3 165 7 385 5 270 0 0 0 0 15 | 820
Grass Strip, 1) (15) 2) (35) 1) (20) (4) (75)
Path
Municipal policies with boundary treatments unrelated to encroachment
Municipal 0 0 0 0 0 0 0 0 3 165 0 0 3 165
Fence, Grass 1) (15) (1) (15)
Strip
Municipal 0 0 0 0 0 0 0 0 8 440 0 0 8 440
Fence, Grass 1) (40) 1) (40)
Strip, Path
Resident 0 0 0 0 0 0 3 165 0 0 2 110 5 275
Fence, 1) (15) 2 (20) 3) (25)
municipal
grass strip,
path
Total Fence, 0 0 0 0 0 0 0 0 0 0 0 0 13| 715
grass strip, (4) (65)
path
Total Partial 0 0 0 0 0 0 0 0 0 0 0 0 16| 880
Policy (5) (80)
15 825 9 495 52 2860 51 2800 29 1595 | 30 1650 | 186 | 10,225
Total All 2) (75) 3) (45) (10) | (260) 8) (255) 8 (145) | (6) (150) | (40) | (930)
Types

1 The number in brackets is the number of studystsrim which the study sites were sampfetie number in brackets is the number of
transects sampled.
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2.4.4 Study Forests and Subdivisions by Municipaljt
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2441

Municipality of Cambridge Study Sites

Two study forests were chosen within Hespeler tetan northeastern Cambridge (Figure 2.3). Win&twal.

Woodlot and Woodland Park are second growth, drgHfrsugar maple/beech deciduous forest types,

approximately 2 and 5 hectares in area, respegtiVgpical understory species include choke chany

alternate-leaved dogwood. Sites are of moderamoslope with no natural barriers to encroachmgite

canopies range from open to semi-closed. Both #®tes/e significant amounts of anthropogenic distoce

related to recreational use.

Subdivisions surrounding woodlots are charactédisesingle-family detached housing from 19 to 56

years old. Study lots are approximately 16 metriée Wy 33 to 38 metres long. Yard depth is betwgeand 21

metres. Gross district housing density is low aertiouses per hectare. Table 2.8 summarizes torsnation.

The map numbers within the left-hand column lotlgenatural areas in Figure 2.3. Appendix C pravide

information on the boundary types by study siterasls] municipal management regimes, bylaw enforoaeme

and detailed information about one site as an elaoffa site with a fence with gate boundary type.

Table 2.8 Cambridge study sites and subdivisions

Thomas St.

beech deciduous forest

Map | Natural areas/Street Sample Forest Forest typé® Age of | House Housing Density
# date (yr) | Area’ (ha) Sub? type (houses/ha)
1 Winston Blvd. Woodlot 2005 2.32 Dry-fresh sugar maple 19 Detached 9
@ Pezzack St. beech deciduous forest
Winston Blvd. Woodlot 2005 2.32 Dry-fresh sugar maple 19 Detached 9
@ Winston Blvd. beech deciduous forest
2 Woodland Park. @ 2005 4.81 Dry-fresh sugar maple 56 Detached 9
Kribs St. beech deciduous forest
Woodland Park @ 2005 4.81 Dry-fresh sugar maple 29 Detached 9

T Source of information: Region of Waterloo 2006 algphotographs> Classification according to OMNR Ecological Lanthsification for
Southern Ontario, 1998the ages of the subdivisions were calculated fileersubdivision registration date.
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Figure 2.3 Study forests in Cambridge, Ontario
(Source: (Ontario Ministry of Natural Resources)2))
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24.4.2 Municipality of Guelph Study Sites

Three forests and subdivisions were chosen withial@. Figure 2.4 illustrates their location. Thentbn Creek
Park and Crane Park are forested river corridaogh Bre fresh-moist white cedar- hardwood mixeddbtypes.
The dominant tree species is white cedar; howesgpean buckthorn dominates the outer forest etligeth
natural areas. Marksam Park is a fresh-moist suggte-hardwood deciduous forest type. The domispeties
is sugar maple with beech, green ash, and red mapterstory species include alternate-leaved dogvemd
elderberry. All three sites have moderate or lapes without natural barriers to encroachment.

The adjacent housing is single-family and detachetiveen 20 and 30 years old. Residential lotsgalo
Koch and Stephen Drives measure approximately 8asibly 35-40 metres in depth, with rear yard hapsin
setbacks of 11-18 metres. Table 2.9 summarizeftioisnation. The map numbers within the left-haotumn
locate the natural areas in Figure 2.4. Appendpt@ides information on the boundary types by adtdress,
municipal management regimes and bylaw enforceraedtdetailed information about a site with a feigee,

grass strip and path boundary type.

Table 2.9 Guelph study forests and subdivisions

Map | Natural areas/streets | Sample | Forest Forest type Age of House type
# date (yr.) | Area’ (ha) Sub?
3 Crane Park @ 2004 15.00 Fresh—moist white cedar— hardwood mixed 33 Detached
Dovercliffe Rd. forest
4 Hanlon Creek Pk. @ 2005 7.23 Fresh—moist white cedar— hardwood mixed21-31 Detached
Koch Dr. forest
5 Marksam Pk. @ 2005 2.44 Fresh—moist white cedar— hardwood mixed 24 Detached
Stephen Dr. forest

! source of information: Municipality of CambridgeClassification according to OMNR Ecological Lanth€ification for Southern
Ontario, 19982 the ages of subdivisions were calculated fronsti®ivision registration date.
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Figure 2.4 Study forests in Guelph, Ontario
(Source: (Ontario Ministry of Natural Resources)2))

2443 Municipality of Kitchener Study Sites

In the municipality of Kitchener, 11 forests wetesen for sampling. Figure 2.5 illustrates thedations.
Forests range from approximately 1 to 44 hectaraize. Five of the natural areas are terrestdeiddious
eastern forest fragments (Monarch Woods Park, Aread Park, Chicopee Conservation Area; Georgian Par
and Idlewood at Idlewood Drive) with sugar mapld american beech as dominant tree species. Buckthor
dominate two of the natural areas (Forfar Park@adntry Hills Park). One of the natural areas lsndand
deciduous eastern forest fragment (Meinzinger Pahdracterized by a mixture of willow spp., mab#anaple,
poplar spp., and buckthorn. Stanley Park Consemwatiea and Idlewood at Wren Place are deciduoasmps
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with silver and red maple as dominant tree speties.wetlands that characterize these areas ateqated

within the study areas. Both areas are ESPAs dedidaddd has a provincially significant wetland. Eilbush is a

sugar maple/hemlock mixed forest, an ESPA and Ipais\ancially significant wetland.

Continuous, single-family housing, between 25 Bdgears old, characterizes most of the adjacent

subdivisions. Lots measure approximately 39 métmeg by 17 metres wide, with backyard depths of

approximately 16 metres. Gross district housingsitgris low, ranging from 5 to 14 houses per hect@iable

2.10 summarizes this information. The map numbdétimthe left-hand column locate the natural aieas

Figure 2.5. Appendix C provides information on imindary types by site address, municipal managemen

regimes and bylaw enforcement, and detailed inftionabout a site with a fence boundary type.

Table 2.10: Kitchener study forests and subdivisio

Map | Natural areas/streets Sample Forest Forest type Sub. | House Housing
# Date Area® Agé® | type Density
(ha)
6 Arrowhead Pk. @ Arrowhead 2005 26.38 Dry-fresh sugar maple 37 Detached 9
Cr. deciduous
7 Chicopee Conservation Area @ 2005 35 35 Detached 8
Underhill Cr.
8 Country Hills Pk. @ Country 2005 .06 Buckthorn 33 Detached 14
Hills Dr.
9 Forfar Park @ Carson Rd. 2005 9.25 Buckthorn B9Detached 14
9 Forfar Park @ Manchester Rd. 2005 9.25 Buckthorn 25 Detached 7
10 Georgian Pk. @ Marketa Cr. 2005 1.38 Dry-fragias maple — beech 48 Detached 6
deciduous
10 Georgian Pk. @ Matthew Ct. 2005 1.38 Dry-frasiias maple — beech 31 Detached 6
deciduous
11 Idlewood Park @ Idlewood Dr. 2004 16.84 Freslistrgugar maple — Detached 8
hardwood deciduous
12 Idlewood Park @ Wren PI. 2004 22.16 Maple orgaeiciduous swamg 40 Detached 8
13 Meinzinger Pk. @ Southmoor 2005 5.97 Fresh-moist deciduous forest 50 Semj- 7
Dr. detached/
14 Monarch Woods Park @ Stoke 2004 12.8 Fresh-moist sugar maple — 28 Detached 5
Cr. hardwood deciduous
15 Stanley Park @ Hickson Dr. 2004 3041 Maple migdeciduous swampg 46 Detached 14
15 Stanley Park @ Halliwell Dr. 2004 3041 Maplgamic deciduous swam 46 Detached 14
16 Tilt's Bush @ Sabrina Cr. 2005 43.66 Fresh-msugiar maple- 27 Detached 9
hemlock mixed forest
16 Tilt's Bush @ Bechtel Dr. 2005 43.66 Fresh-meigyar maple- 29 Semi- 9
hemlock mixed forest detached

TSource of data: Grand River Watershed view&uybdivision age = year of subdivision registrafisource: Region of Waterloo Registrar);
Density = # houses/ha for district (source of dis{populations and areas: City of Kitchener, 20@@nning Community Demographics: a
profile of 2001 Census data by neighbourhood inGtig of Kitchener, City of Kitchener, KitchenetNatural areas composed of a .67ha
natural area. However behind and connected tatleis is a 25.68ha regional plantation
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Figure 2.5 Study forests in Kitchener, Ontario
(Source: (Ontario Ministry of Natural Resources)2))
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2444

Municipality of Mississauga Study Sites

Eight forest fragments ranging from approximatetp ¥ hectares in area were sampled in Mississgtigare

2.6). Half the sites are terrestrial deciduousezadbrest remnants, and the other half are casidblowland

eastern deciduous forest. All natural areas aml,l@ith some areas of rolling topography, and madinatural

barriers to encroachment activities. Dominant sgreti the terrestrial forest fragments are sugaenar burr

and white Oak, sometimes with american beech. TWloeoforests, Britannia Woods, and Deer Run Paak,

significant natural areas. The dominant speci€&raditview Park are red and white ash, with sonad¢teed

swamp white oaks and sugar maple. Little ecologidatmation is available for Dellwood Park. Domita

species in the lowland forests of Applewood Crewk @amilla Parks are willow spp., red ash or whiteh.

Willowcreek Park is a mixed forest with eastern herk as a dominant canopy species. Dominant spedibm

the understory are manitoba maple, white elm, amdpean buckthorn. Mississauga naturalized Applewoo

Creek and Camilla natural areas in the last 30 ear

Most of the adjacent subdivisions have continwgingle-family detached housing, ranging from 47 to

11 years old. Mean gross district housing densitiage from 6 to 19 houses per hectare. Tableufinarizes

this information. The map numbers within the lediald column locate the natural areas in Figure&ppendix C

provides information on the boundary types by aitdress, municipal management regimes, encroachiyiam

enforcement and detailed information about a sitk mo, or minimal boundary demarcation.

Table 2.11 Mississauga study forests and subdivisi®

Map Natural areas/streets Sample Forest Forest type Sub. House type Housing
# date (yr.) Area (ha)* Age Density’

17 Applewood Hills Park @ | 2005 7 Fresh-moist willow 42 Detached 19
Grand Forks Dr. lowland deciduous

18 Applewood Hills Park @ | 2005 3 Fresh-moist willow 27 Semi- 19
Greybrook Cr. lowland deciduous detached

19 Applewood Hills Park @ | 2004 5 Fresh-moist willow 40 Detached 19
Lonefeather Cr. lowland deciduous

19 Applewood Hills Park @ | 2004 5 Fresh-moist willow a7 Semi- 19
Frederica Dr. lowland deciduous detached

20 Britannia Woods @ 2004/ 2005 6 Fresh-moist sugar maple|-11 Detached 16
Turnberry hardwood deciduous

21 CamillaPark @ Camilla | 2005 6 Fresh-moist ash lowland | 45 Detached 17
Road deciduous

22 Creditview Park @ 2005 1 unknown 24 Detached 16
Wakefield & Buckingham

23 Deer Run Park @ Deer 2004/ 2005 3 Fresh-moist oak-sugar 26 Detached 16
Run Rd. maple deciduous

23 Deer Run Park @ Deer 2004/ 2005 3 Fresh-moist oak-sugar 26 Detached 16
Run Ct. maple deciduous

24 Dellwood Park @ Dexter | 2005 1 unknown 21 Detached 6
Cr.

25 Willowcreek Park @ 2004 6 Fresh-moist white birch 41 Semi- 19
Fieldgate Dr. mixed detached

26 Tom Chater Memorial Pk 2005 4 Fresh-moist sugar maple-| 15 Detached 13
@ Colonial Dr. hardwood deciduous

26 Tom Chater Memorial Pk, 2005 4 Fresh-moist sugar maple-| 20 Detached 13

@ Kelso

hardwood deciduous

T Area does not include adjacent natural areas efivly roads, or associated active recreation aseasce: area estimated from Mississauga

2006 aerial photographsDensity = # houses/ha (source: City of Mississa&2@f#6. Housing Matters: Density Planning Distrian8nary)
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Figure 2.6 Study forests in Mississauga
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24.45 Municipality of Oakville Study Sites

Nine forests were chosen for sampling in Oakvilllee natural areas are between 3 and 12 hectaaesanFive
of the sites are terrestrial deciduous easterrsfoemnants (Beechnut Park, Clearview Woods, Oakivirk,
Pelee Woods, and Sedgewick Park); one is a mixedtf¢Village Wood) and three are forest fragments
associated with stream corridors (Fourteen Mileer&icCraney Creek Trail, and Margot Park) (Fig2irg).
Approximately half of the fragments (Clearview wapé&ourteen Mile Creek, McCraney Creek Trail anié®e
Woods) are oak-hardwood forests with relativelyropanopies. Dominant canopy species include regarak
sugar maple, with some white ash and black chBegchnut Park is a sugar maple-beech deciduoust.fore
Village Wood Park is a hardwood-hemlock forest viiimlock and red oak or sugar maple as dominamwpgan
species. Both Margot and Oakville Parks are vestuddbed and dominated by european buckthorn withiva
white ash.

Subdivisions are between 15 and 51 years old euitttinuous single-family, detached housing. Table
2.12 summarizes information about the study natneds. The map numbers within the left-hand collooate
the natural areas in Figure 2.7. In Figure 2.7dhest labeled 34 is not in the study and is maxkid an 'X.'
Appendix C provides information on the boundaryetyby site address, municipal management regimes,
encroachment bylaw enforcement, and detailed irdtion about a site with a fence, grass strip arld pa

boundary type.

Table 2.12: Oakville study forests and subdivisions

Map | Natural areas/streets Sample | Forest | Foresttype Sub. Agé | House type
# date Area’
(yr) (ha)
27 Beechnut Park @ Aspen Forest Dr. 2004 2.6 DrgHisugar maple-beech 26 Detached
Deciduous
28 Clearview Woods @ Sir. David Dr. 2005 2.6 Drgsin oak hardwood 22 Detached
deciduous
29 Fourteen Mile Creek @ Stationmaster Lgne 2004 8 5| Dry-fresh oak hardwood 19 Detached
deciduous
30 Margot Park @ Margot St. 2005 2.8 European thack (some 24 Semi-
white ash) detached
31 McCraney Creek Trail @ Deerwood Tr. 2004 10 Begh oak hardwood 21 Detached
deciduous
32 Oakville Park @ Queensbury Cr. 2005 7.7 Euroesskthorn (some 23 Detached
white ash)
33 Pelee Woods @ Oakmead PI. 2004 2.1 Dry-fresthaedwood 15-20 Detached
deciduous
35 Village Wood Pk. @ Chalmers St. 2005 16 Dry{ireardwood-hemlock| 28 Detached
mixed

TSource: City of Oakville Maps/GI8;Subdivision age = year of subdivision registragsmurce: Town of Oakville Website)
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(Source: (Ontario Ministry of Natural Resources)2))

Figure 2.7 Study forests in Oakville
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24.4.6 Municipality of Waterloo Study Sites

Within the City of Waterloo, six forests were sasthlbetween .03 and 10 hectares in size (Figuje Mt of
the natural areas are sugar maple or sugar maeéam beech deciduous forests with closed canopies
Dominant species are sugar maple and beech, wiik sdite ash and black cherry. Moses Springer &aak
Anndale Park along Anndale Court are both regeimgratream corridors with sugar maple or blackash
dominant species. Continuous single-family detadtmaing, between 20 and 40 years old, surround ofidise
forests. Gross district housing densities are batweand 12 houses per hectare. Table 2.13 sun@mariz
information about the study natural areas. The mapbers within the left-hand column locate the radtareas
in Figure 2.8.

Appendix C provides information on the boundapety by site address, municipal management regimes
and encroachment bylaw enforcement. In additiopratides detailed information about sites with eniipal
post, fence, gate and grass strip, and grassestdpath boundary types at Sugar Bush Park, Mqs@sger

Reserve and Anndale Park, respectively.

Table 2.13 Waterloo study forests and subdivisions

Map Study Sites Sample | Forest | Foresttype Sub. House Housing
# year Area Agé type Density’
(ha)"

36 Anndale Pk. @ Anndale Ct. 2005 10 Fresh — nasktlowland 28 Detached 8
deciduous

36 Anndale Pk. @ Guildwood Place] 2005 10 Dry-fresar maple —beech | 20 Detached 8
deciduous

36 Anndale Pk. @ Old Abbey Rd. 2005 10 Dry-frespasumaple —beech | 19 Detached 8
deciduous

37 Sparrow Park @ Blackforest Park 2005 5.5 Degtirsugar maple 22 Detached 11
deciduous

37 Sparrow Park @ Northlake Dr. 2005 5.5 Dry-fresbar maple 21 Detached 11
deciduous

38 McCrae Pk. @ Hemingway PI 2005 3.6 Dry-fresasunaple Detached 7
deciduous

38 McCrae Pk. @ McCrae PI. 2005 3.6 Dry-fresh sungzple Detached 7
deciduous

39 Moses Springer Pk. @ MacKay 2005 .03 Fresh-nsoigar maple — 50 Detached 9
lowland ash deciduous

40 Sugar Bush @ 480 Parkwood 2004 9.5 Dry-freshrsomple 43 Detached 7
deciduous

40 Sugar Bush @ Longwood 2004 9.5 Dry-fresh suggslen 42 Detached 7
deciduous

40 Sugar Bush @ Greenbrier 2004 9.5 Dry-fresh sogaoie 40 Detached 7
deciduous

41 Twin Oaks Pk. @ Parklawn PI. 2005 4.4 Dry-fresbar maple beech 40 Detach¢d 12

41 Twin Oaks Pk. @ Twin Oaks Cr 2005 4.4 Dry{fresgar maple beech 38 Detached 12

11 Source of data: Grand River Watershed vie®&ubdivision age = year of subdivision registraiisource: Region of Waterloo Registrar);
3Density = # houses/ha
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Figure 2.8 Study forests in Waterloo, Ontario
(Source: (Ontario Ministry of Natural Resources)2))
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2.4.5 Data Analysis

Encroachment trace types were categorized by assan@eoachment motive. Frequencies and intensifies
encroachment traces for all and each encroachmaeet type and category were calculated for alleaah
boundary type. The frequency of encroachment isitmeber of encroachment traces recorded in thergtsad
Intensity of encroachment is a qualitative indicatbthe level of encroachment. It is calculatedsbiynming the
frequencies of each encroachment trace by thercssale. Mean frequencies and intensities wettéeplo
against distance to compare their distributionsiwithe first 20 metres of the forest edge. Thezditure
considers data from the Braun-Blanquet cover ssefai-quantitative' because of its reliance orvikeal
judgment of the investigator, and the large intlraanong the scale values, which increase the typty for
error (Kent & Coker, 1992b; Mueller-Dombois & Eleerg, 1974). Nevertheless, this method remaingeepr
method for describing spatial variations in vegetafor other forest floor components like encraaeht traces)
particularly where there is large variation in thegetation community (Kent et al., 1992b). The pti& for error
was reduced in this research by training the rebegssistant to arrive at the same classificatiaes as the
principal researcher and, where possible, throagielsample sizes.

The data collected are not interval or ratio degeause the cover categories are not equally spiaced
addition an assumption required for parametriciigamce tests is violated (the sets of data fromdifferent
boundary types do not have equal variances). Teansithat nonparametric tests rather than paranaetri
appropriate to determine the statistical signifasnf the results (Foster, 1998). The intensitg dabrdinal
because the cover scale categories are orderkdr thin merely categorical as in the case of nalndiata
(Morgan & Griego, 1998b). In addition, the data eoftom different sites, and more than two setsat& d
(boundary types) are being compared. ThereforeKithskal-Wallis test for independent samples is an
appropriate non-parametric test (Foster, 1998)akt used to test the null hypotheses of randormriliisibns of
the intensity of all and different categories ofrerachment traces for all boundary types relativihé forest
border, and whether boundary type significantlgrail mean frequencies, intensities and extents of
encroachment. This test, and the Mann-Whitney Y) &es commonly used in recreation ecology wheeectiver
scale data is collected (Cole, 1986; Cole et 888).

To determine which boundary types, and categofiencroachment, led to significantly different
frequencies, intensities and extents of encroachraaother non-parametric test, the Kolomogorov+Sovi
two-sample test, was conducted. A Mann-Whitneyst ¢euld also have been (Morgan & Griego, 1998a).
However, the Kolomogorov test more robust tharMlaan-Whitney test (i.e. the test is more likelyteld
correct conclusions even when some of its assungptee not met) and is easier to use properly (8phy,
personal communication, June 5, 2007). This is mgmd since it cannot be assumed that the sampdes a
independent which is an assumption of for all treta#stical tests (S. Murphy, personal communiceti
February 1, 2006). This is a common problem of tegggn sampling in general and is related to sample
proximity (Kent & Coker, 1992a).

A Spearman correlation test was used as a homnpdria test to determine whether the mean frequency

or intensity of waste disposal encroachment waetaied with study fence heights.
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The next chapter provides a literature review)ah# structural and functional roles of boundairies
ecological communities, 2) human activities andrtbfects on forest ecosystems, 3) the effectomfst
ecosystems on adjacent residents, and 4) stratagietools for limiting the effects of human adtas on

ecological communities.
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Chapter 3

Theory of Boundary Planning for the Protection of Siburban Natural
Systems from Adjacent Land Use Impacts

Chapter 3 reviews the literature dealing with tieoty of boundary planning for the protection distdpan
ecosystems from adjacent land use impacts. Se@tiodescribes the effects of housing landscapessitnon
adjacent forest landscape elements. Section 3liBenithe effects of suburban forest landscapeeiésron
housing landscape elements. Section 3.3 deschibexctivities and effects of edge residents oncedja
suburban forest landscape elements. Section 3idesuthe theory of the structure and functionédsmf
boundaries between ecosystems. Section 3.5 dedthibdoundary model of natural area protectiomalfy,
section 3.6 outlines strategies and tools for ptapand managing internal boundaries in backcoumtyre
reserves used for recreation.

An ecosystem is a more or less homogenous arnageddicting organisms that can be defined at any
scale (Forman, 1995). A suburban landscape isetbfipatially as a mix of landscape elements regeater a
kilometers-wide area. A landscape element cangsdch, corridor or area of matrix (Forman, 1995)a |
suburban landscape, they may consist of un-buittdeape elements (e.g. forested natural arearrsteaidors,
stormwater management facility or school playgrguordh built landscape element (e.g. housing, cormialeor

industrial development, or road).

3.1 Effects of Residential Landscape Elements on fettent Forest Landscape
Elements

At the macro-scale lack of planning has fragmetitedsuburban landscape, leaving small, narrow and
unsupported forested fragments (Riley & Mohr, 1984ying them open to species extinction and valolerto
adjacent land use impacts (Murphy, 2006). At theroascale, multiple biotic and abiotic flows crdise border
between adjacent housing into the adjacent foraghfent. Each flow event may be insignificant teeffects
subtle and therefore difficult to measure. Howetlegy occur frequently, and their effects are oftemulative,
taking long periods to appear. This makes thenicdiffto identify and address. Long-term studiesralecades
may be required to measure noticeable impactglbnhing and management decisions need to be raddg to
avoid and manage these micro-scale interactiotisagdhe forms, functions and values for which ¢haseas
were protected are not lost (Murphy, 2006). Thiofeihg is a summary of the literature on the efeutt

residential areas on adjacent suburban forest fatgn

3.1.1 Alterations in Hydrological and Chemical Regnes

The construction of housing subdivisions signifttaalters surface and groundwater regimes thrahgh
replacement of porous vegetated areas with impesvioads, sidewalks, buildings and mown grass areas
Increasing the imperviousness of surfaces incrahsaguantity, and rate of flow of water, nutrigmssticides

and other pollutants following storm events (Bran@even, & Potter, 2004). This water then entetsinad areas
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and stream corridors, causing flooding, erosiosods, and the pollution of water which degradeshhbitat of
aquatic and semi-aquatic organisms, and can thréatman health (Beck, 2005; Donohue, Styles, Co&on,
Irvine, 2005; Kominkova et al., 2005). Althoughrstowater management facilities have been designegtiuce
these impacts, they may only serve to slow downdhease of pollutants into a storm drain systéitinel
contaminated water enters riparian areas, partlgufadhese areas have been canalized, or othermizde
dysfunctional, it can filter into, and contaminajepund water (Donohue et al., 2005; Kominkoval.e24a05).

Studies indicate that pollutants associated vesiidential land uses include nitrates (found itilizers)
(Exner, Burbach, Watts, Shearman, & Spalding, 18@tl)fecal coliforms and fecal streptococci (U.S.
Environmental Protection Agency, 1995). Fewer sisidiave pinpointed the source of these pollutalaaever,
studies have found a (Murphy, 1992)correlation leetwexcessively high fecal coliform levels in stnea
tributaries and housing density, population, dgwelent, percentage pervious surface, and domestiahn
density (Young & Thackston, 1999). Fecal bactes@aints within surface water collected from indivadilawns
can be very high, particularly where there aredessi dogs (Young et al., 1999). Fewer studies nazasured the
impacts of these excessive chemical, particulateaoterial levels largely because they are veryptexn(for
example, each species and individual, may reaferdiftly to different levels) and often take a ldgimge to
accumulate to measurable levels (Mayer, Snodgtalskrin, 1999). Studies indicate that impacts intg#ithe
anatomic alteration of frogs (Mayer et al., 1998eRer et al., 2005; U.S. Environmental Protectigericy,
1995), and the alteration of fungi and invertelsatéhin soils and water that in turn lead to atems in plants
and animals (Cousins, Hope, Gries, & Stutz, 200Xe® et al., 2001).

3.1.2 Alteration of Soil and Vegetation Communities

Many studies have measured the impacts of humenplirsg on the vegetation and soils of urban or soai
forests (Bagnall, 1979; Hoehne, 1981; Levensonl1B@lemore et al., 2003; Manning, 1979a; Morh884;
Sauvajot, Buechner, Kamradt, & Schonewald, 1998).

Trampling impacts soils, soil dwelling biota arefyetation in interrelated ways. It removes forigtr|
exposes the underlying mineral soils, compressesianic soil layer and reduces the pore spaceédter and
air (Monti, 1979). The compaction of soil causegg®en, nutrient and water shortages that in turrathegly
affect soil dwelling biota (Malmivaara-Lamsa & Eet 2003). Soil dwelling biota are also reducedrehe
trampling leads to changes in the vegetation, ttadity of the leaf litter, and changes in the humbis in
addition to soil compaction (Malmivaara-Lamsa et2003). As the trampling intensifies, the numbishade-
intolerant and disturbance-insensitive speciesas®s, with an increase in species diversity regehaximum
levels at medium levels of disturbance (Levens®81). At higher levels of disturbance, the numifer o
individual plants can diminish, plant species déitgrmay decrease and composition may alter. Distuce-
sensitive or shade-tolerant species (most of whiemative herbaceous species) may be lost, andlsice-
insensitive or shade-intolerant species (ofteniexwtnative weedy species) may increase (Hoerd&1)1

Compaction and a reduction in plant coverage imggavater run-off and soil erosion, particularlyhim
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steeply-sloped and poorly-drained areas whereofherganic soil has been removed and the mineilddasoeath
exposed (Cole, 1988; Littlemore et al., 2003).

Many of these studies found a reduction in naglvade-tolerant species and an increase in the muhbe
exotic and native, light and disturbance-tolergugtcges in all fragment sizes through time or redato similar
rural forests (Bagnall, 1979; Hoehne, 1981; Levan4®881; Manning, 1979a; Florgard, 2000). The fewdtion
of exotic species within forests is linked to tbedl extinct of native forest species, and pogbseat to species
at risk that live in Canada's urban areas (Mur@gb®6). Managing the spread of non-native vegetasiaery
expensive in many urbanized municipalities withouthern Ontario (P. Lyons, City of Mississaugaspeal
communication, September 15, 2005). All forest sdggrve as entry points for exotic plant speciesif&nce,
1991; Levenson, 1981; Moran, 1984). Vectors suahilad, water and animals (including human) cargsth
species into forests from adjacent lands (SaunHetshs, & Margules, 1991). Where housing is thaeeljt land
use, residents deliberately or inadvertently inticedexotic species into adjacent forests (P. LyGity,of
Mississauga, personal communication, Septembe2d)). Some biologists call for the curbing of huma
activities and land uses adjacent to sensitivesferas a means of mitigating the spread of ex(@tiobbs &
Humphries, 1995). Others recommend the plantiregcofypical plant species in street, yard, and coroiale
plantings within the surrounding urbanized ecosysts a means of reducing the reservoir of exogcisp’

propagules (Levenson, 1981).

3.1.3 Alteration of Wildlife Communities

Most studies of the relationships between wilddifel housing have involved birds. Studies inditiade
forests with adjacent housing have a decreasedpédies richness and diversity and an increasiminass and
density, and dominance of a few species relatignilar forests within rural areas (Beissinger &10rne,
1982; DeGraaf & Wentworth, 1981; Friesen, Eaglesf@&cKay, 1995; Gotfryd & Hansell, 1986; Jokimaki &
Huhta, 2000). The diversity and abundance of iatddrest birds (birds that only nest in the irdef forests
and are rarely found near the edge (Freemark &irf30l1992) decreases as the number of houses Witidin
metres of the forest border increases independdotest area. Even smaller fragments (e.g. fourwahout
adjacent housing were found to have higher neatabpird species diversity and abundance thanigeg. 25
ha) fragments with adjacent housing (Friesen £18B85).

The specific factors associated with housing ld to these negative impacts have not been fidehti
Some researchers argue that increases in the nembensity of predator species within urban arelive to
non-urban areas, contribute to reduced nativedpieties richness (Engels & Sexton, 1994; Wilco985). For
example, Engels and Sexton argue that certainenbifd species are negatively affected by increasstl
predation and nest parasitism by urban predatock, as blue jays (Cyanocitta cristata), and broeaded
cowbirds (Molothrus ater). They argued that urbevetbpment introduced blue jays into a previoushes$ted
area where they did not exist, leading to the dedalif an open-nesting songbird, the golden-cheekehler
(Dendroica chrysoparia) (Engels et al., 1994). O#oelogists suspect that predators such as fis@ing

domestic cats (Felis domestica) may be importantritnutors to the decline of native bird speciesedsity in
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urban areas. Approximately 30% of urban Americamsebolds own domestic cats (Coleman, Temple, &
Craven, 1997) and they have large hunting homeesanfbetween 1.7 and 2.6 hectares in area (Héspel
Calhoon, 1993). One study indicated that eachidaglin small towns consumes an average of 14 alignals
annually, 20% of which are birds (Coleman et &97).

Fewer studies have looked at the effects of hgusinother forms of wildlife. Vogel found a
curvilinear-inverse relationship between deer sgediversity and abundance and housing density. ixeg
intensively developed areas were nocturnal, hddréifit habitat-use patterns, and were mostly wiaited deer
(Vogel, 1989). Other studies indicate that somenfoof native wildlife, such as some species of damyotes,
raccoons, skunks, muskrats, field mice, gulls, Qargeese, and foxes increase in abundance in arbas and
become irritants to human populations (e.g. caugiogerty damage or spreading diseases, such as digease
and Rabies) (Atwood, Weeks, & Gehring, 2004; BroatfRosatte, & O'Leary, 2001).

3.2 Effects of Forest Landscape Elements on AdjaceResidential Ecosystems

Few studies have determined the effects of fomsisnmediately adjacent housing or residents. Mase
recorded the positive effects of forests on peoptgneral. Other positive values of adjacent figress humans
include improved human health (Faber-Tayler, Ku&@livan, 2001; Wells, 2000; Kaplan, 1995), impzd\air
quality (Scott, Simpson, & McPherson, 1999), miclioaate (Brown & Gillespie, 1990; 1995); and incsed
property values with proximity to open space (Gesggin, Wainger, & Bockstael, 2007; Furuseth, 198@ker,
Bourey, Punacher, & Lagerway, 1987).

Negative consequences are also possible. Maniesthdve measured the negative effects of natural
areas, or living adjacent to these areas. Thesalieicl) hazardous hydrological events, such asased
flooding of properties (Cox et al., 1996); 2) pragelamage by wildlife (Ontario Soil and Crop Impement
Association, 2000); 3) smell and noise-relatedudiznces from wildlife (Carles, Barrio, & de Luck99); 4)
irritation from insects or diseases (Cromley, Qamérozinski, & Ertel, 1998); 5) the invasion ofiyacy
(Parsons, 1995); or poor aesthetics (Bixler & Flay@97); and 6) increased crime levels (Essekan&ith&
Sullivan, 1999), or fear of crime (Jorgensen, Hitdugh, & Calvert, 2002).

3.3  Activities and Effects of Adjacent Residents oBuburban Forest Edges

Studies have recorded residential encroachmenité@ginoting their prevalence within suburban &re
fragments (Dougan, 1984; 2002; Ouellet & Sufflihg92; Ouellet, 1996; Taylor, 1992; Matlack, 1993).
However, relatively few have identified encroachimaotivations, patterns, intensities, extents, affiects on
forest features, functions and values. An undedstagnof edge-resident encroachment behaviour \eitids
inform municipal natural area protection strategied tools.

Evidence of adjacent resident activities (e.gsgdippings, woodpiles, yard debris, constructidrble
and firewood gathering) and of recreational agasit{e.g. children’s forts, damaged trees, firgsiand
campsites) were recorded within suburban foredts adjacent suburban housing (Matlack, 1993). Muaeace

of yard-related activities were significantly mdrequent in the forest edge than in the forestiotewith 95%
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of the evidence within 19 metres of the forest eo(latlack, 1993). Matlack concludes that bothdyamd
recreation activities are significantly more freguia forest edges adjacent to housing than inrttegior of
forests, recording 95% of the evidence of yardraeteation activities within 70 metres from thesfsirborder.
However, evidence of this housing impact zone iakwalthough Matlack found that the evidence of bamed
yard and recreation activities was significantlyrenfsrequent in the forest edge than the forestimtehe did not
find the evidence of recreation activities, by tisefaes or as a group, to be significantly moreuesq in forest
edges adjacent to housing (Matlack, 1993). Mattackrded this evidence within 40 eastern decidfonests,
100 to 300 metres in width, ranging from 0.7 toh2@tares in size. At least 10 detached residamitd were
located within 100 metres of the forest border na side. Matlack located the evidence by randonalikiwg
through the fragments and measuring the distaooe fihe evidence to the nearest forest border, &lotpoad
and residence (G. Matlack, personal communicalitarch 11, 2004).

Although few studies have measured the effecthematural features and functions resulting fraiges
resident encroachment activities, observationbede activities have led researchers to concluatesffects may
include: 1) loss of native vegetation, 2) hackifigrees, 3) soil compaction, 4) erosion, 5) losfoodst habitat,
6) loss of woody debris, 7) alteration of nutriegtles, 8) extension of micro-climatic edge andefare
possible loss of interior forest habitat (Taylod92; Matlack, 1993).

Some municipalities have increased their liabitityerage to protect themselves from the safeltg ris
associated with encroachment activities (Douga@2pd-or example, a recreationist may fall frontracure
constructed within the forest edge by an adjacesitient. This indicates that there are financigldots to
municipalities and therefore to the public resgjtfrom residential encroachment activities.

Few studies have measured the effects of encraadton the equity, recreational and aesthetic galue
of forests. Studies that have identified the effeftdegrading human activities on these valuegestghat they
may be degraded through encroachment activitiese&eh within both rural and forested landscapdisare
that recreational activities that result in the @igfion of litter, damage to vegetation, fire ringsil erosion, and
widening and muddiness, degrade the spiritual asthatic values that enhance the recreational iexper
(Brown & Haas, 1980) Research also indicates ttettcessibility of public forests is important (Majinen,
Pauleit, Seeland, & De Vries, 2005). Most peoplkaiwicommunities want to live close by a naturaaaso that
they can use it frequently. However, edge residehts encroach into community-owned forests havatgre
access to their resources. This erodes the eaalitgs inherent in community-owed forests.

Human health may also be affected by encroacheawivities that degrade natural systems that perfor
vital ecosystem services to human communities (GalirPratt, 1995; Tzoulas et al., 2007). For exanpl
encroachment activities within riparian zones desibto slow down and filter storm water may degrtade
ecosystem services performed by this area, for plkgry creating pathways that prevent the sheet dif water
through the riparian zone (Cairns et al., 1995;. Bi8/ironmental Protection Agency, 1995). Studies andicate
that waste materials discarded in forests by rassdeuch as tires, or empty containers, can et asa breeding
ground for mosquitoes carrying viruses such as Wgstvirus (Carlson, Keating, Mbogo, Kahindi, & iBe
2004; Medlock, Snow, & Leach, 2005; Rainham, 2005).
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3.4  Structural and Functional Roles of Boundaries étween Landscape Elements

Landscape elements are composed of edge and irftalidat areas (Forman, 1995). An edge is ther quttion
of a landscape element in which influences fromattijacent ecosystem prevent interior environmexatiatlitions
from developing (Forman, 1995). Between landscégraents, boundaries consist of the edges of adjacen
landscape elements and the border between elerfentsan (1995) defines a border as the "line" sejpay the
edges of two adjacent landscape elements (Forr8&b)1n this dissertation, the "line" is defineglthe spatial
limit of forest vegetation that has some form afragsee below for definitions of forest vegetatmatomy).
Housing/forest boundaries are made up of housiddaest landscape element edges and the housiesf/fo
border (Figure 3.1). There are also boundariesdm@tvgpatial units at coarser and finer scalesekample,
circular boundaries may be formed between cleammagte by children's tree forts and the surrounttinest

vegetation.

Housing/Forest Boundary

S

Forest Landscape Forest Landscape
L Element Edge | Element Interior

Housing Landscape Housing Landscape = I
Element Interior L Element Edge 3

" L

Fhithn phiftn
AR ST
A

Housing/Forest Border

Figure 3.1 Conceptual illustration of elements oftte housing/forest boundary
(Adapted from the boundary theory of Forman (1995))

Boundaries perform five ecosystem functions: f@b@onduit, source, sink, and filter that allowerthto
play a key role in controlling biotic and abiotiow:s, such as heat, wind, water, vegetation anthalsiwithin
and across boundaries into the adjoining inteldiandscape elements (Wells, 2000; Smith & Hellhutb93;
Forman & Godron, 1986; Bennett, 1990; 1991).

They provide habitat for many life forms. Relatteethe interior areas of landscape elements, echges
be characterized by high species diversity, demsitybiomass of wildlife, plants and other formdifef
including humans. This is referred to as the "eeffrct”"(Leopold, 1933). These species mainly cardisdge
species (i.e. those that mainly or only occupyeithiges of an ecosystem) and generalist specie (thassoccupy
either the edge or the interior of an ecosystemjslfrequent are the interior species that occuggly or only,
the interior of an ecosystem. Most edge and gdasegglecies are common in landscapes because reasdta
limited to edge areas, while interior species ass common because many are limited, or more tirtitetheir

interior habitats (Forman, 1995). Large, compaatiole ecosystems tend to have more interior, aneg mo
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habitats, and less edge habitat than small, eledgatosystems, and therefore tend to be more leicdiviWhen
rare in a landscape, large patches are often repgefior maintaining landscape-scale biodiveraitg vital
ecosystem processes not performed, or not perfoameell, by small patches, including water quadityl
quantity protection for aquifers, streams and ldkizbbs, 1993). Boundary properties control thethwisf edge
habitat that determines the amount of interior tadlaivailable for threatened species.

Boundaries also function as important conduitsffferent biotic and abiotic elements. They faaiig,
and sometimes impede, the dispersal of speciegghra local ecosystem, such as a forested patatrigdor, or
from patch, or corridor to patch across a landscapis function is particularly important for legagile species
and metapopulations ("assemblages of sub-poputatitnich interact in space and over time acrosssieaqubs")
(Ahern, 1995), and for the recolonization of inderspecies that have gone extinct in large patchtes.conduit
function of boundaries is also of key importancéuionans in urban landscapes. Boundaries that andars
frequently encompass waterways that ensure watditygjand quantity within cities and/or provide non
polluting, healthy modes of human transport aneémginment that connect residential, commercialinddstrial
areas and contribute to neighbourhood identityuRoly referred to as 'Greenways' in North Amenca
‘ecological infrastructure in Europe’, edge com$d@nd other natural area systems that may inddodedary
patches, or patches and corridors with interioiita8bhave become popular concepts for open spaocaipg
throughout Europe and North America for achievimgse multiple functions. Planners and designeguénetly
assume that all the functions of these open speaterss are compatible, both with each other, atid wi
surrounding land uses; however, there is little ieiegd theory to support these assumptions (Forrh880;
Smith et al., 1993; Vos & Opdam, 1993).

Boundaries, and their edges, also function aptackes and sources of biotic and abiotic elements.
Elements from the edge of one local ecosystem (Rdgdioning as a source) may move into the edghef
adjoining local ecosystem (edge functioning asptamge or sink). For example, yard waste may bephdhinto,
or a domestic cat may hunt within the forest eddégch then becomes a receptacle for the yard wastesink
for the forest bird that is killed by the cat.

Lastly, a boundary and each of its edges functisnfilters. All boundaries are 'semi-permeable
membranes' (Forman, 1995). They prevent some l@aticabiotic elements from passing, and allow stheer
pass or partially pass through holes in the edgkedandary), or through chemical interaction (Fonn995).
They also affect the rate at which elements pass.

Microclimate, soils, animals and humans deterrtiiiestructural properties of the boundary thatuin,
determine its filtering function (Forman, 1995)bAundary's structure is described in terms of ithtwvertical
and horizontal properties. Its vertical propertiegude its height, density and stratification.Htsrizontal
properties refer to its length, curvilinearity, antether it has nodes (i.e. small, embedded atiesystem
patches), or lobes or coves of its own ecosystdanding out into an adjacent ecosystem) (Figurg 3.2
Manipulating these structural properties in thermary as a whole, and within each edge and thesbord
influences a boundary's filtering capacity (Forndakloore, 1992; Giles, Jr., 1978; Yahner, 1988). ldwer,

many researchers have focused their research @natadding the properties of only one side of thenlolary
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(usually within the ecosystem that contains theatened species or function) and the border (famgke see
Forman, 1995). These structural properties chamgpeigh time and across space (vertically and hotétly) and
therefore require management if desirable filteicfions are to be maintained through time (Form885). For
example, a riparian buffer (a type of edge withiraportant filtering function) may be designed teefi sediment;
however, overtime the buffer can be inundated s&ttiment, preventing it from performing this fupeti
(Lammers-Helps & Robinson, 1991).

The structural properties the most determine pabifigy for a particular biotic or abiotic elemest
dependent in large part on the vectors that caemt(Forman et al., 1986; Forman et al., 1992; Barrh981;
Weins, 1991). There are five vectors that transihege elements: wind, water, flying wildlife, &estrial wildlife,
and humans (including their machines). The molshé@wvn about filters associated with the first tvaztors,
wind and water. They require outside energy gradiendrive them. The rate at which they flow asrthe
boundary depends on their kinetic energy. To filterd and water the boundary needs to slow theirement.
This is commonly the purpose of riparian bufferkjch are located in the edges of natural areasehiogl
waterways. Their widths, soils, topography and tetiEn function to slow down and filter incomingsnwater.

The existence of a different microclimate (expedorheat, light, moisture, winds) within the hawsi
area alters the microclimate in a forest edge. hénges the abiotic conditions under which fopésits,
animals and insects would be expose to prior tgémeration of the forest border. Keeping thisadlisé to a
minimum is important if the planning or managemgwal is to provide a supportive environment foriveat
forest organisms, and discourage exotic or norsforative species. Small or narrow fragments hangel
amounts of edge exposed to these different mienatic conditions relative to their more protectegfiors.
They are particularly vulnerable to the affectshafse flows and their ecosystems can become caghphlidtered
following adjacent land use development (Murphy)&0 particularly if the filtering capacity of thddoundaries
have been compromised, restored and managed.

The distance into the forest edge at which mianate is altered depends, in part, on the exposure.
Differences in microclimate penetrate further iatiges that face into the sun and wind. This digtaao be
reduced by maintaining or managing vegetation withe boundary. For example, the vertical struotdrz
forest edge is made up of four vegetation lay&essaum (the herbaceous layer of the forest fltog) mantel
(the dense shrub and understory tree layer); théside-canopy or the foliage of canopy trees @ating the
mantel with the canopy) and the canopy. The sausntehand veil serve as filter light, heat and wiRdrman,
1995). In addition, studies indicate that thenedsedge effect, or increase in wildlife associatéti edge habitat,
when the mantel is missing (Forman, 1995; O'Mddamkler, Stelter, & Nagy, 1981). Following the ctiea of
a new forest border, the re-development of the sanomantel and their species composition are méted by
the position of limit of chronic disturbance (suaha residential boundary) boundary) relativeds architecture.
Studies indicate that if the limit of disturbaneebsitioned at the tree trunk, the mantel oftezsdwt form, nor
the saum. However, if the limit of development liaced at the canopy dripline, they both will deye(Borman
et al., 1986; O'Meara et al., 1981; Ranney, Brudrevenson, 1981).
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Studies indicate that boundary structures thacafiermeability to wildlife and humans are more
complex. Transportation across boundaries for thiestors depends on internal energy. Studies itelica
permeability for components carried by these veatiepend on: 1) the vertical structure of boundagetation,
2) the abruptness, or rate at which boundary sirestchange from one side of the boundary to thero8) the
suitability of the edge or interior habitat (or &dractiveness or value to humans) 4) the den$ityspecies
population within the edge or interior habitat, &)dhe location of human-created boundary relativene
produced by a change in the physical environmeieh as a stream, or ridge (Ambrose, 1987; Buechi8&7 a;
Buechner, 1987b; Correll, 1991; Schonewald-Cox81%®amps, Buechner, & Krishnan, 1987; Weins, 1991,
Wiens, Crawford, & Gosz, 1985).. In general, theemmomplex the boundary, in terms of both vertfcal many
layers) and length (i.e. curvilinear, many lobexjes and coves) the more permeable the boundérgde
vectors (and the elements they carry, such as)saedgshe further they penetrate into the adjaeeasystem
(Forman, 1995; Forman et al., 1992; O'Meara el 8B1;).

Abrupt and straight boundaries tend to reduce pahitity (Ambrose, 1987). Landscape ecologists
hypothesize that borders generated by human desiviuch as housing development, are largelygstrar ‘hard'
(Klee, 1964). This contrasts with boundaries getedrby differences in physical environment (suctiffsrent
soils) or by natural disturbance (such as by wiéfiwhich are hypothesized to be largely curvdineith nearby
tiny patches of one or both ecosystem types (Fori@86), and are referred to as 'soft.' (Klee, 19bigure
3.2).

(a) Curvilinear 'soft' border type,
gradual transition

(a) Curvilinear 'soft' border type,
abrupt transition

(c) Straight or ‘hard' border type,
gradual transition

(d) Straight or 'hard’ border type,
Abrupt transition

Figure 3.2 Conceptual illustrations of boundary paterns between ecosystems
(Adapted from Forman (1995))
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3.5 The Boundary Model of Natural Area Protection

"The boundary model" was developed by Schonewakl&wol Bayless (1986) as a framework for understandi
the filtering functions of boundaries for the paiten of nature reserves or natural areas fronditet and
indirect cross border impacts of adjacent humad leses. The model asserts that each edge withivotnedary
is composed of a series of filters that protectviilees within the adjacent ecosystems and thatdahdition of
these filters indicates the extent to which a redtarea is protected, "We treat the boundary &mnawhose
condition can indicate the health of the entiresgstem" (Schonewald-Cox, 1988).

In this model, sociological filters are addedtte filters provided by the structural propertieshaef
boundary. The extent to which a natural area caprbtected against the impacts of external land isse
dependent on 1) the structural and human-genebateddary filters, 2) the extent to which they gpbeld
through time, 3) the degree of similarity betwelam adjacent ecosystems, and 4) the degree of stjnBatween
the values and land use objectives of the adjdardbwners (Schonewald-Cox, 1988). Sociologictri might
include the property line, a law, or law enforcemmé&or example, a property line only exists on paftés not
physically tangible, i.e. animals, plants, soiltevaair and other biotic and abiotic flows do rettognize it. The
human response to this filter determines its ptitedunctions. People who do not obey the rulesosfduct (for
example those who extend their yards into a muaidgrest), have breached this filter. When thiggens,
physical, biological and anthropological habitaamhes and edges, or "generated edges" physicattyand
dissipate at varying distances from the propenty into the ecosystem edge (Schonewald-Cox & Bayle386).
These changes may affect the structural filterbiwithe boundary and increase or decrease theirirfig
capacity for other abiotic and biotic elements flogvinto, out of and along the boundary. For exanplresident
may not respect the administrative boundary andiddo extend her garden into the forest edge r&heves
the shrubby closed forest edge understory andlimstéawn under the forest trees. The extent efithvn may
mark the extent of this generated edge. This natiét the distance into the forest edge in whicbrodlimate
and vegetation differ from those of the interiottod forest. These new microclimatic and vegetajeerated
edges may serve as filters to species that regqué@gor forest habitat.

All these edges change in space and time alonigrigéh and breadth of the forest. For example,
housing construction planners may have used thénétrative boundary to determine the forest vetimteedge,
thus giving this boundary a physically tangiblenfoiSubsequently, a resident might decide to engeutzse
forest vegetation edge to extend onto her progantya neighbour could choose to expand his yaodliret
forest, thereby shifting the forest and residentiat vegetation to either side of the administeabioundary. The
administrative boundary remains the same, but éneigted edges shift (Figure 3.3).

If some of the filters that protect a boundaryraweupheld by the owners and administrators of an
ecosystem, then protection of the ecosystem wilhdrt, be determined by the adjacent landownersef
which may decide to disregard any of the filteist fhrotect the adjacent ecosystem (Schonewald-1288).

The number or impermeability of filters, in additito the amount of resources required to uph@thth
(such as law enforcement) increase with the di¢aiityi of the adjacent ecosystems (Ambrose, 198&nnd,
Bishop, & van Balen, 1987; Schonewald-Cox, 1988).dxample, a residential yard characterized tyueatly
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maintained mown grass and carefully placed bormteesotic plants might be planned along side a cipal

forest that is characterized by a lack of mainterarandomly growing trees, shrubs, plants, brasxahd human
waste. Under these circumstances, this theory stgjtieat without strong filters, the forest willdoene more like
the residential garden over time not only becatfisleeovisual and functional differences betweenebesystems,

but also because of the differences between thedt bf maintenance or care.
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Figure 3.3 Conceptual illustration of housing and drest edge boundary relationships

according to the Boundary Model of natural area praection
(Based on The Boundary Theory of Schonewald-CoxBaydess (1986))

Similarly, the degree of similarity between thedaise and protection objectives of the adjacent
landowners influences the required filters, andweses required to implement the filters. If a lewder is aware
of and agrees to how a natural area will be usddoantected, then he is more likely to respecffitters, and
may play an active part in enforcing them. Landgs&ls and protection objectives of nature reseave®ften
not communicated to adjacent landowners (Schone@aid 1988). These latter two theories point todant@nce
of understanding what motivates people to altea@adjt natural areas, whether advertently or inaety.
Nassauer (1999) argues that planners, designemmamagers will be more successful in implementiolicies
or designs that achieve ecological objectives ihan needs, including cultural preferences and elesire met
(Nassauer, 1999). If we understand how people pereenatural area, and what motivates them toantevith
it, then we can plan and design environments (andaries) that fulfill the needs of adjacent residewhile

protecting and enhancing the ecological functidredfacent natural areas.
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3.6 Strategies and Tools for Managing Internal Boudaries in Backcountry
Nature Reserves

3.6.1 Factors Influencing the Effects of Human Actiities on Forest Ecosystems

Strategies and tools developed within recreatiaiogy research rely on an understanding of thefadhat
contribute to the impact of recreational activitiesforest ecosystems. The scope of these effeatpioduct of
the intensity of the activity and its areal ext@@ole, 2003). The intensity of the effect of adins, in turn,
determined by the frequency of the event; the tfpeffect; the behaviour of the effect (or the viyvhich the
activity or effect occurs); and the season ancetwsystem in which the activities take place (Ca0§3).
Research manipulating these variables establthleedegree to which they influence the total eftdct
recreational activities. Lessons learned from @search have led to the formulation of a varietstdtegies to
protect the ecological values of backcountry faregtile maintaining standards necessary for a tyeoie
recreational experiences (Manfredo, Driver, & Brawd, 1983). See Section 2.3 for a definition @tsgy.
Tools (and policies) implement strategies. Theydagcribed here as direct or indirect. Direct tootolicies,
in terms of planning or managing human activity &g in forests, seek to regulate the effects tfiaes by
denying recreationists or residents the opportunigonduct an activity or to conduct it in an uregatable way.
Indirect tools seek to regulate the effects ofvitits by encouraging people to refrain from aditdg, or to

perform them in a way that avoids unacceptablddevedegradation (Gilbert, Peterson, & Lime, 1972)

3.6.2 Strategies for Limiting the Spatial Extent oHuman Activity Impacts

Backcountry recreational research defines theafreffects (of human activity impacts) as the spaeer which
the effects occur (Cole, 1993). For many typedfetg the area occupied by the activity is appmately the
same as the area of effect (Figure 3.5). In contiize relationship between frequency of use atehgity of use
is curvilinear. This means that the frequency a@fvaees within an area has to be significantlyuedd before a
reduction in intensity of use is achieved (Figu#) 3These relationships suggest that, in ternenofoachment
activities, strategies that reduce the area ofihgudjacent to forests would lead to a greatenatdn in total
impact than strategies that reduce the frequenepaibachment activities. Research measuring thadta of
recreational activities on vegetation, soil, anchespecies of wildlife, have demonstrated thessiogiships
(Cole, 1981). The consistency of this finding lecdatconsensus among many backcountry researchiers an
managers that controlling the area of effectseéstiost effective strategy for reducing the totgdéat of

recreational activities, within all but very lighitised areas (Cole, 1981; Mieczkowski, 1995).

3.6.2.1 Concentration Strategies

There are two related strategies for limiting sdatktent of recreational impacts in recreatioragy
concentration and segregation. The first seeksnaentrate the human activities in limited arefgsossible
where they can do the least damage to ecologicb$acial values, or in areas that are alreadyén Asthe scale

of an individual forested park, this might involz@ning to concentrate use in particular areasateatesistant or
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resilient to the effects of the activities, andcaneas where camping activities have already talee pWithin
such areas, activities might be further restritteds small an area as possible. This might invollystering
campsites or placing them close to trails in adirgattern, thereby reducing the distance withirctvieffects
penetrate the forest. Campsites and trails maybastesigned to minimize their area of effect keacl
delineation of their spatial limits through surfd@edening or the placement of physical or nato@atiers, such
as areas of dense prickly vegetation. Indirecstalch as education and the provision of trailseariry points,

can also be used to encourage concentration dFasesll & Marion, 1998).
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Figure 3.4 Generalized model of asymptotic relatioship between the amount of use and impact

Figure 3.5 Generalized model of linear relationshigetween the area of use and impact
(Adapted from (Cole, 1993)

A containment strategy to mitigate edge residetivities could be implemented at multiple scales.
Housing patterns and densities could be focuseatad] to areas of forest or forest edges thaeast sensitive
or most resistant and resilient to edge housing-aaicbational activities in general. The densithadsing could
be increased in areas of existing housing and otloee supportive land uses could replace housijageadt to
sensitive natural areas. Housing might be arranmgedncentrated patterns to reduce the lengthresfeedge in
contact with housing. Limits to edge resident ati¢is could be established through boundary mar&eds
barriers, or concentrated along edges with nabaalers to activity, such as poorly drained ar¥éisen
vegetation forms a natural barrier, there is sowgeace that trampling is reduced (Magill, 1970pwéver,
Matlack found that the presence of a closed cafmggt border did not significantly impede edgedest
activities within the forest edge (Matlack, 1993).
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3.6.2.2 Segregation Strategies
A second strategy separates the areas where tieatienal impacts occur from adjacent areas obsagcid
ecological sensitivity. Recreation research suggsit buffers might be placed around campsitgsdeide
sufficient room to accommodate their effects withdamage to adjacent sensitive areas. In additenain
forests or forest areas can be closed either pemtlgror during certain times of the year, wherd amen
ecosystem resistance or resilience to activitycgsfare low (Clark & Stankey, 1979; Cole, 1981 n8&y, Cole,
Lucas, Peterson, & Frissell, 1985; USDI NationakPzervice, 1997).

In forested landscapes, segregation strategmsaste scales accommodate species with the langest
requirements (such as the wide-ranging FloridahgahtSeasonal or non-seasonal buffer zones tdsinicans,
roads and other structures (Bruinderink, Van désSlkammertsma, Opdam, & Pouwels, 2003) withinaiart
distances of the species’ core habitats (Fernaddeeic, Jimenez, & Lucas, 2001). Within suburbamdiscapes,
many of the space-requiring and disturbance-sgasipecies found within backcountry forests aresimisor
rare. However, birds, amphibians, or large herlwiuermammals, such as white-tailed deer, have breengted
for this role (Lofvenhatft, Bjorn, & Ihse, 2002).s&gregation strategy was recently recommendedipostiof
the natural area corridor in North Hespeler in Cadge, Ontario, to buffer the habitat of white-¢gildeer and
the area’s hydrological functions (Planning & Eregiring Initiatives Ltd., 2002). However, some egisdts
argue there is insufficient information about ttabitat needs of these species in suburban landscamuelies
have largely taken place within rural landscapestaave not accounted for the effects of urban busan land
uses (Dougan, 2003).

Most segregation strategies within urban landssapelve the use of relatively-narrow, vegetated
buffers to segregate hydrological corridors andamels from the negative impacts associated wittrations in
hydrological and chemical flows from adjacent urkand uses (e.g. Ontario Ministry of Natural Resesr
1987). However, when municipalities place buffedfeent to edge housing the concern arises thaahum
activity effects within these buffers may impede tiesigned buffer function. Human activities, gaadnt land
uses, may increase the amount of incoming pollliieyond expected levels, remove or alter vegetatisigned
to reduce the velocity, or filter, water. They nego compact or erode the soil, channelize draimager, or
reduce the porosity of the buffer (Norman, 1996)u#ter, 1987; U.S. Environmental Protection Ageri®g5).
The addition of pathways may also lead to soméeda impacts on buffer function (U.S. Environmental
Protection Agency, 1995). The U.S. Environmentalt€ition Agency recommended that no land use bevedi
in the buffer that could reduce the designatedtfonf the buffer, particularly uses such as pigyiields and
structures (U.S. Environmental Protection Agen®@3). Where such restrictions are not possibkgdvbcates
practices that reduce the channeling of flow asgediwith pathways, physical barriers such as fencelense
and high or prickly vegetation, or wider bufferd.$. Environmental Protection Agency, 1995).

Some biologists recommend buffers as a meansnifatting the spread of undesirable exotic plants
within natural areas that are highly vulnerablet@sion, such as watercourses and riparian abetsefrari &
Naiman, 1994). In such ecosystems, the introductfam invasive species at any one point can ledtd tapid

dispersal throughout the system. In addition, ieisommended that dispersal agents, such as pedsstets,
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roads or vehicles, be restricted from these aessduce the spread of these plants (Amor & Stereri976;
Amor & Piggin, 1977; Lonsdale & Lane, 1991).

3.6.3 Strategies for Limiting the Intensity of Human Activity Impacts

3.6.3.1 Frequency Reduction Strategies

Traditionally, backcountry forest managers attemhptereduce the total impact of recreational atigigiby
limiting the intensity of effects, primarily throhg reduction in the frequency of campsite uses Shiategy was
frequently supplemented by attempts to lessenftaete of particularly damaging types and behadmfruse
especially during times of the year in which ectays were least resistant. “Carrying capacities’eveslopted
to establish use levels within areas with differgrisitivities. Use levels were set at frequeniogésw those
causing unacceptable levels of effect. These girgtavere also recommended for the mitigation ofeation
effects within urban forests (Hoehne, 1981). Howgeaeurvilinear relationship was found to existizen the
number of times a campsite was used and the ityesfsthe most visible and easily measured typesffeft,
such as forest litter removal, loss of woody dehmisidence of hacked trees, soil compaction, \&@et loss and
camp fire effects (Cole, 1987; Cole & Monz, 2008g¢ Figure 3.4). This relationship suggests thigtafow
level of use is required to generate near-maximewal$ of intensity for these effects. Once reagestimated to
take two to five years in a “typical campsite”), chthigher frequencies of use are required to Saamifly
increase these levels of intensity. However, otleiables, such as mineral soil exposure in fonegtslow litter
production, and tree damage, tend to continuedcadie over time because it takes them much lolgecover
than the effects of vegetation loss and soil compa¢Cole & Landres, 1995).

A similar curvilinear relationship was found togbbetween recreational activities and some speifie
wildlife. For example, elk and moose moved awaynfitross-country ski trails, but the distance theyed did
not increase with the number of skiers (Fergusdfe&h, 1982; Zacker et al., 1987). It is not cledrether this
pattern applies to the relationship between hunsmrtbance and the intensity of effect on birdse iimber of
species and abundance of neotropical birds havefbead to decrease significantly when the numbbéooses
jumps from between eight and 15 to more than 2Bimt00 metres of the forest edge. However, ibiskmown
whether the trend continues when the number ofdwissgreater than 25 (Friesen et al., 1995; Zaskalr,
1987).

Within backcountry forests, apart from within aedth very low levels of use, reducing the frequen
of use has not resulted in significant reductionthe intensity of effects. Campsites that had cepiable levels
of impacts were closed and new ones opened. Howesgerarchers found that it resulted in an exparigithe
total area of use because recovery from campingétsgook many times longer than it took the efféatoccur
(Cole and Monz 2004). For example, whereas themaaimum effects of human activity are estimateddour
within two to five years, signs of recovery fronpasure of mineral soils and soil compaction weséle within
Kings Canyon National Park after 15 years, whike-gisturbance vegetation communities had stilrecovered
(Cole 2003).
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Limiting the amount of encroachment activity midgietachieved at the municipal scale by zoning
adjacent land uses that are known to lead to Iérequencies of encroachment. At the housing edgle sc
indirect actions might be implemented, such asleggieducation, stewardship programs or a segoggsttiategy
to make it less convenient for residents to endroBor example, a wide active recreation areaamnstvater
management area could be designed between thengaursl the forest edge. Such a strategy mightimasdve
more direct actions such as by-law enforcementirRege boundaries such as fences and dense |y falest
edge vegetation might be installed. In additiorthpays and entryways could be designed to incrieasst edge

surveillance by staff and residents.

3.6.3.2 Dispersion Strategies

Mitigation strategies that result in the expansibthe areal extent of effects are referred toiggeaisal strategies.
Their intent is to spread the activities over spawéhat the effects of the activities in any oreaaccur at an
acceptable intensity. From an ecological pointiefw this may mean reducing the frequency of ussiarea to
the level at which the forest ecosystem can rectavpre-use conditions within an acceptable timeetms of
recreational values, this might mean reducing feagy of use in one area to maintain the recredticalaes
(solitude or naturalness) within an adjacent abeléy & Redman, 1975).

Strategies to disperse the effects of activit@she implemented at a number of scales, and vatvén
both direct and indirect management tools. For gandirect tools might be campsite and trail wesdrictions
or, at coarser scales, area or forest use restrictiVithin a forest, these restrictions can bereefl at entryways,
but also through restricting certain use capacitesacilities such as parking lots. Once thegeacities are
reached, other areas of the park, or other par&st surplus demand for recreation and thus udspemed. In
backcountry areas, this strategy has most often ibg@lemented through indirect means, such as stiqge
campers to disperse voluntarily. For example, pesikors may be asked to camp a certain distaros fr
sensitive resources or from other campers. Studiésate, however, that this tool has often beefféctive in
achieving camper dispersal due to non-complianaghar factors that influence the choice of canagsit
(Eschelberger, Leonard, & Adler, 1983).

Dispersal strategies could be implemented usiregtliools by reducing the frequency of effects of
adjacent residents at many scales. At the scdteecdubdivision, the number of houses immediatéjgcent to
the forest could be decreased and yard widthsasek At the scale of the individual lot, non-riesitre
boundary treatments could be implemented to engeursidents to disperse encroachment activitignmthe

forest edge rather than concentrate them in spexifias.

3.6.3.3 Strategies that Alter the Type of Effect

Within backcountry areas, each type of effect igian to cover a different area and to have differates of
occurrence and recovery. In addition, more sigaifte is placed on some types of effect, dependinbe

management goals of the forest and, in the cakeusing edge effect, the goals of the adjacenolandrs. In
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addition, significance may vary according to tmetiof year and the ecosystem. Thus, planners,raesignd
managers may wish to focus on specific types akcefir to develop different strategies for each.

Mitigation strategies might focus on the typesngbacts that affect rare or irreplaceable socidl an
ecological values. For example, strategies aimadgattaining native species diversity within foeegequently
focus on protecting rare species or those mosevabie to human disturbance. Species of wildlieesansitive
to adjacent land use effects or human activitieliffgrent scales. For example, some biologistsi@atfat coarser
scale effects, such as landscape fragmentationdizor Lamberson, Kimber, & Thompson Ill, 1997), are
responsible for high population densities of gelirmammalian predators of birds within forest eslg
Therefore, trying to mitigate the edge effectstuest species at the site scale will be ineffe¢tiaske,
Robinson, & Brawn, 1999; Marini, Robinson, & Hesk895).

Other strategies focus on the types of effectdhaiasiest to mitigate. This might be influenogdhe
cost associated with the rate of occurrence, regaued the cooperation of residents. For exampéespread of
exotic vegetation associated with residential yandy be seen as a significant ecological problewgver, it
may be difficult to convince residents of the n&edemove invasive plants from their yards. Theligppon of
herbicides, a common tool for controlling invaséstic plants, may not be widely acceptable witiesidential
communities. In addition, removing these plantsiwawery costly, particularly when they have spreeet large
areas. Mitigation of this type of effect may bedged or deferred. Alternatively, mitigation stratsgmay focus
on controlling invasive exotic plants within nevityvaded areas, where only small populations esisadjacent
to newly established housing areas where the uswadive exotic garden plants is not yet entred¢htobbs et
al., 1995; Chippendale, 1991).

Some types of ecological effects may only be §icamit in certain natural areas. For example, withi
small forests surrounded by housing, rare andlace@ble plants and wildlife may not exist. Therefdhe
emphasis may be on strategies to prohibit activitiat degrade social attributes, rather than thosgical
within these forests.

Certain recreational and edge resident activiifesluce specific harmful effects. For example, eeljh
resident swimming pools may be associated witmeareased risk of water pollution within forest eslgairect
action such as reducing yard sizes to prevent svrigipool construction, or indirect action, suctedscating
residents in the proper disposal of wastewaterrednce the incidence of problems. Alternativegrrhful
activities may be restricted to forest edges otspafrforest edges. Barriers erected at accessspmitooundaries
between housing and forest borders can allow cegdivities, while restricting others. A narrowags strip
between the private property boundary and the fér@sler may discourage yard extension and dumping
activities, while still allowing private accessrerreational pathways within or adjacent to thegorindirect
controls could include signs prohibiting certaitivdties and monitoring of sites by forest managargesidents.
Attention to the needs of residents could be usagltaol to mitigate waste disposal problems. kanle,
municipal, or regional governments provide curbgitd-up of organic debris such as branches, leaves
Christmas trees, compost and other waste. Sucltegmay discourage, or encourage, the disposairoé

waste materials within forest edges.
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3.6.34 Strategies that Alter the Behaviour of Héct

Reducing or controlling the effects of particuladiggrading behaviour is another method of reduttiegotal
impact on the environment. Individual patternseafreational behaviour differ widely. Particulariygiading
types, intensities and areas of effect can sometimeblamed on certain classes of users. For egainpl
backcountry recreation areas, campers who cookftied and generally enjoy wood fires are morelike
gather woody debris and hack tree limbs than thdeeuse stoves. Unfortunately, while researchesshied in
recreation effects acknowledge that the behavibtireoindividual producing the effect may be asidigant in
determining total intensity as other factors, & Baldom been studied (Cole, 2003).

Many recreation managers and ecologists belieateutsing indirect management tools, such as
education, to influence people’s behaviour hastgretential for the long-term mitigation of recrieat activity
effects (Cole, 2003). In theory, visitors may békety to act in inappropriate ways when they anaware of the
link between inappropriate behaviour and the regycological or social problem (Cole, 1993). ¥ may
also be less likely to behave inappropriately étlare aware of the appropriate way to act and haense of
commitment to caring for the forest. An effectiv@gram is assumed to be one in which educateasssitre
aware of and act upon these areas of knowledge (I8813).

Other indirect tools, such as site design, may bésused to curb inappropriate behaviour among
residentsDefensible space theory argues that neighbourheamption influences the occurrence of anti-social
activities within a community. A negative neighbleood image may attract criminal activity (Geasoklvéison,
1989; Newman, 1972). Therefore, forest edges ésadents view as degraded, or ugly, may attracbasbment
activities, such as the dumping of waste, thatafgthem further.

Environmental crime prevention literature alsogegis that areas with low levels of community
surveillance are more likely to attract crime (Gemast al., 1989; Newman, 1972; Rubenstein, Murray,
Motoyuma, & Rouse, 1980). Therefore, secluded fardges with adjacent housing may invite more witen
encroachment behaviours. Newman (1972) recommehadgég@ublic spaces be designed to maximize resident
surveillance opportunities. Furthermore, he arghatithe definition of territorial limits is imp@mt in
discouraging anti-social activities because tHmnad residents to take ownership of their spacestarfeel that
they have the authority to defend them againsteetable activities. These theories were develdréder by
Rubenstein et al. (1980) who suggested that spacdd be designed to encourage social cohesion and
interaction, thus promoting “social surveillance’tbe active involvement of residents in monitorangpace for
unacceptable activities. These theories have eagedrthe development of community monitoring progga
such as “neighbourhood watch.”

Recognition that environmental design and policaioring alone were insufficient to deter crimesha
led to designs that encourage active managemertjsigurveillance, by the public. The “manageatplace”
theory suggests that spaces be physically desigretbw for their management by residents (Perly881).
Municipalities could develop programs to encouréigecooperation between forest managers and edigients

to improve the management and monitoring of thedbedge.
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Fulfilling resident needs is another indirect &gy for reducing undesirable resident behaviours.
Strategies that residents perceive as responditgpitoneeds and concerns are more likely to bpaigd than
those they perceive as punitive (Nassauer, 19@@)e¥ample, some resident encroachment activitag eacur
in response to housing edge effects. Forest edggtatéon may be encroaching into a resident’s ptgpia
response, a resident may remove some of the fedgstvegetation to prevent this from occurringeBbr
management staff may reduce the impacts on foeggttation by periodically removing a narrow strip o
vegetation adjacent to the private property boundarreturn, residents may feel that the munidfpdlas met
their needs and cease to encroach. Attempts tgatétconflicts between adjacent landowners and sdine
large American parks have pointed to the importaricecuring adjacent landowner support, rather tha
reliance on regulations, to protect park valuesk Fenagers found that if the adjacent neighbowr aide to
exert more political influence than park agendiesn encroachment levels of adjacent landownedetéto be
higher (Schonewald-Cox, 1988). This suggests thatimportant that residents and regulators wodether

toward the development of boundary areas thatfgdiith housing and forest values.

3.6.3.5 Strategies that Alter the Season of Effec

Some recreational activities produce greater iftiesf effect during certain seasons. For exanguavities
that result in the trampling of vegetation andsbive a greater impact in the spring than otheegiof the year.
In the spring soils are saturated, plants are grgwapidly, and trampling can lead to greater cmihpaction,
erosion and vegetation loss, than at other timeswglils are drier or plant growth has slowed opséd.
Likewise, animals are more susceptible to distucbaturing certain times of the year, such as wiasimly their
young (Cole, 1993). Within forest edges with adjdcesidences, time of year might dictate whenaaiment
activities are likely to occur. For example, resitdemay fertilize their lawns and gardens durirgehrly months
of the growing season, drain their swimming powolthe fall, and dispose of Christmas trees in ezhuary.

Within backcountry recreational forests, direchagement tools for reducing the impact of seasonal
effect involve restricting activities during certageasons or within areas of the forest in whiesae is a
significant factor. Susceptible areas may be avblmeappropriate design of trails and facilitiesr Example,
boardwalks could be placed over trails where seddmoding is a factor to prevent them from becogndverly
muddy or widened, and to discourage the developofasiternative trails. Restricting access withiban forest
fragments is difficult, given their high level od@essibility. To mitigate edge-resident effectdanests during
certain seasons, direct management tools mightdedlestricting housing or limiting density adjactnforests
or forest edges where season is a factor.

Indirect tools to control seasonal effects migietude designing the forest border and edge tosteitid
or filter these effects. For example, additionajetation planted along the edge could reduce #tarbance to
sensitive wildlife during certain times of the year riparian buffers could reduce the effectsamfi chemicals.
Educational programs might encourage residentheptheir activities during sensitive seasonsawices such

as leaf pick-up could be geared to the relevarggiof year.
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3.6.3.6 Strategies that Alter the Ecosystem of fett

The characteristics of the ecosystem within whidtivaies occur can influence the intensity of effeSome
ecosystems or ecosystem components are more nésistasilient to impacts, or recover more quidkgm
them. For example, meadows are less vulnerabtarapting than close-canopied forests (Cole, 198 d)jvidual
plants and soils with certain characteristics &e more or less vulnerable to trampling. For exi@nmid-height
plants with an erect growth form and plants wittoawg, brittle or delicate stems and leaves tendetonbre
susceptible to damage from trampling than tallemnshort vegetation, those that grow in tuftslatrtb the
ground and those with tough or flexible stems. Atsals with moderate levels of moisture tend tddss
susceptible to erosion than drier soils which Hase vegetation to hold the soil in place, and Vesserable to
becoming muddy than wet soils (Cole, 1993; Col®330The topography of the site might also influettee
intensity of effect. For example, trails locatedsteep slopes are more likely to generate soii@nesd
vegetation loss, than those on flat ground.

Management strategies should respond to the geasys which they occur. The idea is to zone
recreational uses, based on their expected effgittén areas of the forest most able to residieresilient to
those effects. This form of zoning is commonly ug&ithin management frameworks for large forestadqaand
is the basis for such strategies as the U.S. F8msice’s recreation opportunity spectrum (ROS(C
Hoekstra, Boersma, & Kareiva, 2002), the LimitsAateptable Change (LAC) (Stankey & Schreyer, 198mJ,
the U.S. National Park Service's Visitor Experiersned Resource Protection (VERP) (USDI NationakPar
Service, 1997).

Suburban forests also possess characteristicetia them more or less resistant or resilientdgee
resident encroachment. For example, terrestriaktsrwith open canopy edges may be less resistadge-
resident encroachment than poorly drained wetlaneskfs with closed canopy edges. The former ecarsystith
no natural barriers to encroachment, can expebehigvels of activity and require greater protatti

Zoning similar to that practiced within some bamkatry forests could be applied within municipakti
to match up the capabilities of forests and foeesfes with adjacent land uses and their anticipeffedts. For
example, forests of high ecological value or halavg resistance or resilience might be paired uth afiljacent
housing patterns and densities, or other typearaf Use, associated with fewer effects. This magcbould be
accomplished at multiple spatial scales. Foredis migh social value but lower ecological valueath high
resistance or resilience) might be paired with mgupatterns or densities linked to high levelsictivity, such
as schools. Indirect strategies for mitigating ¢hefects might focus educational, stewardshipraaditoring

programs locally within areas of high ecologicdlies.

3.6.4 Integrated Strategies for Limiting Human Actvity Impacts at Multiple Scales

Multiple-scaled and integrated strategies are asirgly applied to the management of large, fodegteks and
are more effective in reducing the impact of rettogeon these ecosystems than single-strategy appes
(Leung and Marion 1999). These management techsiapag include both direct and indirect approachsiag

multiple strategies at different spatial and tenapscales. For example, some of the American NalkiBarks are
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managed according to “at large camping policieséxghat coarse scales, campers are allowed to icaamny
area (dispersion strategy), but at finer scaletagoment strategies are applied. However, Shendnigag in the
United States developed strategies according teszmather than scale. It relied on indirect actisaosh as
educational programs, where impacts were lessdatand they expected visitors to respond, andtdimions,
such as designated-site camping (concentratiotegfain higher impact areas (Leung & Marion, 1999)
Landscape ecology, ecosystem management, bousddgrcosystem planning theory indicate that
effective planning and management of natural areaspport of biodiversity and key ecosystem funrti needs
to occur at multiple spatial and time scales (WHteeston, Freemark, & Kiester, 1999; Allen, Bas#lijr&
King, 1993; Grumbine, 1994; Tomalty, Gibson, Aledtan & Fisher, 1994; Schonewald-Cox et al., 1986;
Schonewald-Cox, 1988). Protection of forested @dtareas from the negative impacts of adjacent leed
activities occurs not only in the boundary ared,diso in the adjacent and more distant landsciepesats,
depending on the ecological flow of concern. Thesams that boundary protection needs to occur oigrw
spatial units, and longer periods than at the safatlee housing/forest boundary, and during aner aftibdivision

development.

3.7 Summary

Chapter 3 reviewed the literature dealing withttfeory of boundary planning for the protection abgrban
ecosystems from adjacent land use impacts. It ibestthe effects of housing landscape elementsi@Tent
forest landscape elements, including the alteratfdrydrological and chemical regimes, soil andetetion, and
wildlife communities. It described the activitiescheffects of edge residents on adjacent subudrastf
landscape elements. It also outlined the positidereegative effects of suburban forest landscagraesits on
housing landscape elements. The positive effectesident health, and property values were outliSedne of
the negative effects were also listed, includingperty damage due to flooding and wildlife, irriget from
insects or disease, the invasion of privacy frooneational forest users, poor aesthetics and iseteerime or
fear of crime.

The structural and functional roles of boundawéhin landscape elements were summarized. Key
functions were outlined including: habitat, condsdurce, sink and filter functions. In additidme tthapter
summarized the effects of boundary structure origead edges within the forest. The Schonewald#Daix
Bayless (1986) boundary model of natural area ptioteis advanced as a framework for understanthagital
filtering function played by boundaries in the maiton of natural systems.

Lastly, the chapter outlines strategies and tdeleloped for managing the internal boundariesetea
by backcountry recreationists within forest ecosiyst. Segregation and concentration strategieseaczided
that reduce the areal impacts of recreation. Sfiedeare also offered that reduce the frequenspgedse the
impacts, and alter the type, behaviour, seasoreanslystem of effect, in order to reduce the intgrdi
recreation impacts. Finally, strategies are offehed advocate the use of multiple strategiesfégrdnt spatial
scales within the forest ecosystem. Suggestionpraréded regarding how these strategies can bkedpp

managing edge boundaries between housing and fanelstcape elements.
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The next chapter reviews municipal planning theg practice for protecting natural systems in

Southern Ontario suburban landscapes.
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Chapter 4

Municipal Planning Theory and Practice for Protecting
Southern Ontario Suburban Natural Systems

This chapter presents a review of the literatur¢éherevolution of municipal planning theory andqgice for
protecting suburban natural systems in Southerar@ntSections 4.2, 4.3 and 4.4 describe the thaody
practice of planning of urban natural areas in G@miaetween the years following World War Two ahd t
present. They outline the major forces in eachogdhat influence the planning of natural areassrstems.
This is followed by the legislative context for nil area planning with a highlighting of any chesgelative to
the previous period. The chapter then describeth#wretical basis for planning urban natural systeThe
practice of planning is then discussed, highlightime principal municipal land use planning toas&oped for
natural system protection, their implementation effelctiveness. Section 4.5 summarizes this lixeeateview.
Natural areas and systems are defined as comaofahie natural environment with features most lik

those that would exist in the absence of humaniahce (Francis, 1980).

41 Introduction

The planning of natural areas has undergone dramtzdinge in the last 60 years. Dorney and Rich@L@&re
the first to conceptualize this transition in terofighe response of planning to pre-developmengystems. They
described four progressive levels of complexitthia integration of built form and the natural eowiment: 1)
flat earth planning, 2) contour planning, 3) featand constraint planning and 4) eco-planning &sigd. Tyler
added to this model by describing this evolutioteims of municipal planning practice (Tyler, 2008he
described three municipal planning frameworksh&ptatic spatial 2) activity-based regulation, apd 3
ecosystem. These frameworks roughly coincide witihnBy and Rich’s levels of urban development. Dgrne
argued that, in general, urban planning practidkimiNorth America proceeded from the first to #feeond and
third levels between the early 1970s and the 1889& (Dorney, 1987). Between the mid 1980s angitésent,
practice moved from the third into the fourth, asiem-based planning level.

The following sections document this transitiorthiree time periods, roughly coinciding with thage
Dorney and Rich’s, and Tyler's conceptual mode)st 95 to the 1960s, 2) 1960s to the 1980s, al@8)s to
2007.

4.2 Natural System Planning from 1945 to the 1960s

Following the Second World War, cities all over therld began to experience dramatic increasestarur
population and commercial and manufacturing devat (Hodge, 2003). Ontario municipalities focuead
ensuring that the necessary infrastructure wasaiteo support land development, and on arrangimgjuses
spatially so that they did not conflict (Tyler, ZD0Tyler refers to this municipal planning framewas

“Thematic Spatial.” This type of planning was ldsge=active, allowing developers to take a leae il
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determining the future form of the municipalitydligh incremental site-by-site development. Few Giama

municipalities had comprehensive plans prior tolt8é0s (Hodge, 2003).

4.2.1 Legislative Context

TheOntario Planning Actenacted in 1946, gave municipalities the expéiathority and the tools to manage
urban land use planning and development (PlanniidR&view Committee, 1977). Namely, it gave
municipalities the authority to: 1) establish thehass as planning areas (usually as municipaljt®&sjlevelop
official plans, 3) develop a system of subdivistmmtrol, 4) enact zoning by-laws, and 5) develgtaaning
board composed of a body of citizens to advise cbon planning decisions. It also specified hoe gublic
could be involved in the municipal planning procasd established an appeal procedure for muniplpahing
decisions (the Ontario Municipal Board or the “ON)EHodge, 2003). Between 1946 and 1965, the nunolfe
planning areas, official plans and zoning by-langéased dramatically. In 1946, there were only 36
municipalities established as planning areas, @rilly one having an official plan, and one havirgpaing
bylaw. By 1965, 236 municipalities had been essalelil as planning areas, with 57 having officiahpland 48
having zoning bylaws (Hodge, 2003).

An official plan provides a municipality with agm specifying the direction and quality of develgmntn
for the entire municipality for a future period. & honing bylaw is considered the primary tool foswing
continual compliance with the objectives of theadl plan (Hodge, 2003). Zoning bylaws specify tse for the
land, the coverage of the land by structures aadh#tight of those structures (Hodge, 2003). Thdisigion
control process specifies how developers can dpply permit to allow a tract of land to be subded into lots.
Through this process, many agencies make commedteaommendations as to whether the proposal is
compatible with the official plan and the zoninddwy, and whether is meets design standards thatedeemined
by each municipality. Certain conditions of appiaway be specified prior to plan approval dealirithwuch
issues as the conservation of resources or flootta@dEstrin & Swaigen, 1978)

The firstOntario Planning Acgave municipal governments little responsibility émsuring a healthy
natural environment. In fact, there was no menitidihe Act of the natural environment (Melymuk, $97The
environmental regulations of the Ontario provineiatl federal governments (who had the responyilidlitthe
natural environment at this time) were not focusedirban areas, but on resource regions, and thactsiof the
exploitation of oil, gas, forestry, fishing and rimig sectors on the habitats of sensitive speciegldfife (Tyler,
2000). They also focused on reducing the impacéxisting “point source” pollution by regulatingetlemission
of contaminants from industrial manufacturing (iset al., 1993).

Under theDntario Planning Ac{1970) municipal governments obtained some authtwiprevent the
construction of buildings in flood-prone areas, antlazardous areas defined by prohibitive pulblfcastructure
costs (Ontario Ministry of Municipal Affairs and sing, 1970, s 35 (1) (3)). It did not give thera #uthority to
prevent other forms of development on these laswtd) as agriculture, forestry, recreation or coraem

activities, that might result in their degradatmnsuch means as removal of vegetation. Simil#inky Act did not
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give municipalities authority to regulate developineithin other natural areas such as those withigdwater
recharge functions, significant wildlife or histoal values (Planning Act Review Committee, 1977).

The municipalities were assisted in their effootpteserve natural areas by the conservation atigsomho,
under theConservation Authorities Actf 1946, had more authority to preserve and ptotatural areas than the
municipalities had under tH&lanning Actuntil 1995.

Conservation authorities were established in nespto the widespread soil loss and floods thattess
from drought and deforestation in the 1920s and B@sir mandate was broad: to implement a widestyaof
programs for the conservation, restoration and gemant of Ontario’s water, land and natural resgsirc
(Province of Ontario, 1946). Under tB®nservation Authorities A€1946), local municipalities could group
together to manage their resources on a watersigsl Conservation authorities identified and pasel natural
areas (sometimes together with other agencies)ide® recreational opportunities, assisted in tlaeagement
of private natural areas, and promoted reforestdEstrin et al., 1978).

According to theConservation Authorities Acthe authorities could make regulations “prohitgjtor
regulating or requiring the permission of the autiydor the construction of any building or struet in or on a
pond or swamp or in area susceptible to floodingndua regional storm, and defining regional stofarghe
purpose of such regulations” (Province of Ontati®46). While their main task was flood control, tadarly
after they became administered by the Ministry afidal Resources in the early 1970s (Reid, 1986}, tould
develop programs and regulations aimed at conggthiir area’s “natural resources.” For examplepetding to
the 1970Planning Actmunicipalities had to have “regard” for “the congdion of natural resources and flood
control” in the review of subdivision proposals @io Ministry of Municipal Affairs and Housing, 9).
Applications for subdivision approval were circealdtto the conservation authorities for comment,tande
comments significantly influenced the outcome ofgnéEstrin et al., 1978).

However, a survey of conservation authority maragenducted in 1975 by the Planning Act Review
Committee indicated that many conservation autiesriiad difficulty implementing their mandate. Mgees
said they often met resistance to their buildind filhrestrictions from landowners, developers dozhl councils
where the floodplain had already been developgrinrhased. Some said they had inadequate finaesalirces
to purchase lands outside floodplain areas. Otimersed that municipal bylaws supported engineqrnagtices,
such as the exclusive use of storm water sewegrsgstwhich exacerbated the negative impacts ofldjevesnt
on the natural area. And still others felt thairthethority to preserve and protect areas outidelplain areas
was hot strong enough to allow them to implemegtilaions with respect to natural areas beyondifieins
(Planning Act Review Committee, 1977).

The Ontario Provincial government oversaw munidigrad use planning primarily through their
approval of official plans. However, a 1975 reviefithe ‘Official Plans Policy Manual’ (used by tReovincial
Ministry of Housing as a guide) found little considtion of environmental policies. In fact, thedstdiound that
the Ministry of Housing did not view these issusgheeir responsibility, but as that of the Ministrfythe
Environment and Natural Resources, and the Min@tigriculture and Food. Yet, these latter Minissracted

in an advisory capacity only in the review of offficplans. Interviews with representatives of theseistries
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indicated that their environmental recommendativese frequently overruled by officials from the Nditry of
Housing, who were seen to be more concerned withueaging economic growth (Planning Act Review
Committee, 1977).

4.2.2 Natural Systems Planning Theory

Between World War Two and the late 1960s, the gbittical basis of ecology as an important foundato
planning human activities continued to develop fitsrearlier roots in the late 1800s.

During the late 1800s in Chicago, Jens Jensamdstape architect, and Henry Cowles, an ecologist,
promoted the use of native plants, and the consemnvaf unique and ecologically significant landsea in urban
areas (Zube, 1986). In addition, in the early 19G08siscape architects began to design connectkdpd open
space systems largely for their recreational asthaéic qualities. Some were designed around hygicdl
corridors. For example, Olmsted and Vaux develappthn for the Back Bay Fens and the Muddy River in
Boston in 1878. A procedure for analyzing the daaia biophysical characteristics of planning argas also
developed during this time with Warren Manning'sriayy technique of mapping in 1913 (Zube, 1986k Th
Garden City Movement was also an important infleeincthe development of ecological planning. The
movement was exemplified by the ideas of the Britisban planner, Ebenezer Howard, who promoted the
deliberate planning of cities, each ecologicall§-sefficient and surrounded by agricultural latdb{vard,

1898). In addition, Patrick Geddes, a Scottish fustand physical planner, introduced the theoay thanging
the spatial form of cities could also change sgmiatesses, and the idea of regional planning wsin@l and
biophysical land surveys (Geddes, 1968; 1979).

In the early 1900s, Benton MacKaye, an Americaadter, planner and conservationist, and Mumford,
an American historian, were influential in the depenent of the ecologically based planning perspect hey
developed the idea of human ecology as the negdsasis of planning. In addition, they promoted the
integration of regional planning with human ecolpdgfining planning as the "putting into practidehe
optimum relation between humans and the regiondgithye, 1940, p. 351). MacKaye and Aldo Leopoldever
among the first to promote the idea of land prest#ya for recreation and conservation (MacKaye,0194
Leopold, 1933); and Leopold was one of the pioneéesosystem management (Grumbine, 1994). The
Ecological Society of America was another pionéexas one of the first to call for a core resepudfer zone
approach to the design of nature sanctuaries ithManerica (Shelford, 1933). Others recognized that
existing large forested parks were not fully fuaothg ecosystems because of their inadequate 13ize a
inappropriate boundaries (Wright & Thompson, 1935).

The Odum family also made significant contributida the development of ecological planning theory
between the 1950s and 1970s. H.W. Odum, a socéb|ggpmoted regionalism and regional planning (©du
1965). His sons, H.T. and E. Odum, were biologézallogists who advocated the use of the bio-ecatoggepts
into public policy and land use planning (Steinéoung & Zube, 1988). E. Odum argued that humanoggois

determined by the integration of man's cultural aatliral environments (Odum, 1953; 1971) and Hdur®
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modeled ecological energy systems and contribatéiokt theory of energy management within ecosystems
(Odum, 1971).

4.2.3 Natural Systems Planning Practice

Up to the late 1960s, the theory of urban planmiag based on the belief that urban land is pripedperty
waiting to be developed into social and economid lases (Tyler 2000). Resolving conflict betweerdlases
was a major preoccupation of planners during thig (Tyler 2000). Planners held to the principlat the best
way to prevent conflicting land uses was to segestieem (Filion et al., 2000).

Planners, and others involved in urban land d@mémnt, also held to the principal that urban aseas
not ecosystems, but human-generated and contaie$ (Tyler, 2000). The environment in cities assumed
limited to parks and hazard lands (Dorney, 198@nikers, architects and landscape architects shbddp the
belief that developing most natural areas, as &mi can be done economically, will maximize tbeial and
economic forms and functions of cities. Most urbatural areas or systems during this time were eteas
engineering problems, most of which could be sobedugh the ingenuity of engineers (Dorney, 1987).
Planners practiced “flat earth planning” duringsttime period (Dorney & Rich, 1976). This term refeo a
development process by which land uses are laithautigid grid pattern irrespective of the praséirg natural
ecosystem. Construction takes place after levétirdand, scraping off the top soil, removing thistng
vegetation, and replacing it with exotic nurseckt(Dorney, 1987).

Many planners, architects, and landscape architedtied natural areas as parks for their recreatiol
aesthetic functions. These values reflected thbgeequblic parks developed during the 19th cgntamantic
movement in Europe and the United States (HougB9)1$uch as the Royal Parks in London, and Olrtssted
Central Park in New York City. Planners and desigelieved these parks improved human health wigling
space for recreation and relaxation (Hough, 1988¢se values were reflected in the City beautifathping
movement prominent in North America during the ypdrt of the century that advocated the use afityeand
monumental grandeur in city design to counteraeaniblight and inner-city poverty (Hodge, 2003).

Prior to the late 1970s, local municipalities int&rio mainly designated natural areas in theiciaff
plans as conservation, hazard land and open salffeygh a few included other types of natural greach as
sites with rare or endangered species, or aeshigti@lued areas (Planning Act Review Committed, 7).
Conservation lands generally referred to flood-prareas and to hazard lands, those where thefqostuiding
infrastructure was prohibitive. The land use desiipm “open space” was often used as a temporaigmigion
to hold natural areas undeveloped until the mualitipdecided to sell them (Estrin et al., 197&)e%$e land use
designations restricted all land uses except réoredorestry, agriculture and conservation u¥esile buildings
or structures could be restricted, other usestivitges that could result in their degradation¢lsias the removal
of vegetation, were not. These uses were assunmegatible (Planning Act Review Committee, 1977).

Three environmental management strategies werencoify used by municipalities to support the
application of hazard and conservation land uselagigns: 1) evocation of conservation authorityulations; 2)

requesting developers to perform studies (regartiadikely impacts of hazard lands on the propdaed use);
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and 3) applying pollution control standards (Plagnict Review Committee, 1977). Other strategiss le
commonly applied included 1) tree preservationgiedi; 2) land acquisition; 3) dedications, setbaokscenic
easement requests; 4) prohibition of all develogn®®rstudy, or plan requests, as part of developrapproval
process; and 6) provincial agency comments onipated impacts of development (Planning Act Review
Committee, 1977).

In the 1970s, few municipal official plans in Omgehad environmental goals to guide land use piayn
or stated how they were related to the achieveofasther economic or social goals. Similarly, thegose of
natural area land-use designations was frequengated. For example, while 25% of the 133 offiplahs
reviewed included a conservation land use categarly, 15% of these provided an environmental objedbr
this category (Planning Act Review Committee, 19Eg)en fewer municipalities had environmental goals
associated with other urban land uses, such atere&il areas, suggesting a low awareness of bolfac
importance attributed to the negative environmeintglacts associated with some urban land use. Gétatshed
to these land uses were primarily focused on mizimgipoint source pollution. Impacts on aesthetius
“irreplaceable resources” were associated withl resadential areas (Planning Act Review Commitfe®¥ 7).

Local municipalities did not always implement halzand conservation land use restrictions. For
example, a majority of planners who participated 975 questionnaire survey said that while mpaities
had the authority to protect floodplains through EHanning and Conservation Authority Acts, many
municipalities failed to exercise this authoritpnSe indicated that there was a lack of consensih®an
floodplains should be protected and a lack of jalitwill to implement this authority. For exampkesurvey
questionnaire of municipal mayors found that envinental concerns ranked seventh out of eight irontapce
relative to concerns such as finance or housiranfihg Act Review Committee, 1977).

A study of conservation authorities and their iialenunicipal planning confirmed this finding. Many
had difficulties implementing development restdas in floodplains. They lacked the support of migdlities
to implement the restrictions, and municipal bylamsl engineering practices frequently did not sugplanning
and design methods to mitigate the impacts of dgweént on adjacent watercourses. For example, wéite ot
drainage was known to reduce alterations in waiantity and quality as a result of adjacent larel us
development, many municipal bylaws stated thatruist be drained to the road allowance and stortarwa

managed by the storm water sewer system (Planmihgéview Committee, 1977).

4.3 Natural Systems Planning from the 1960s to tHe80s

Beginning in the 1960s, an increasing number opfeebecame aware of the serious problems in ecrsgsat
all scales and challenged many of the assumptioostaesource management in forested and rurad.area
Scientists conducted studies that indicated thant@easing number of species and even ecosystemgsgoing
extinct or threatened and that human activity vaagdly responsible. Land-use planning and managemen
decisions were identified as playing key roleseatedmining biodiversity. An increasing number destists
found that the conventional approach of leavingliviersity to take care of itself, and focusing huneéforts on

managing land for human resource use, was leadingdcceptable declines in biodiversity and ecesyst
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degradation (Grumbine, 1994). The public begaretoahd that biodiversity be conserved through consci
planning and management (Grumbine, 1994).

Meanwhile, the Bruntland Commission effectivelyrtounicated the international scale of the
biodiversity issue and popularized the concepsotainable development” as “development that nikets
needs of the present without compromising thetstaifi future generations to meet their own needlgd(d
Commission on Environment and Development (WCEBg7). The challenge for achieving sustainable
development, or sustainable planning and manageofiéé land began a dialogue between ecologists,
geographers, planners, landscape architects angl ottzer professions.

Many cities in Southern Ontario were expandinddiggduring this period according to a new dispédrse
form of urban expansion following the Second Wahldr. Together with the accelerated rate of expansiwl
lack of adequate land use planning controls, tisisetsed form led to severe planning problemsrofgter and
soil pollution, congestion, housing shortages, lidiastructure costs and loss of natural areascandtryside
close to where people lived, particularly withie tthore populous areas of Southern Ontario (Hodge3)2 The
public began to be concerned about the negativadgtapf urban human land uses, and their own behigvan
environmental health (Tyler, 2000). These concéraked public debate regarding the merits of bothvidual

developments, and the expansion of cities intacthetryside.

43.1 Legislative Context

Despite the existence of provincial and federalif&ipns to reduce pollution in the resource regj@ubstantial
environmental degradation continued to occur. Bgellations, and the Provincial and Federal goventshe
efforts to implement them, were regarded as inagkeqw address many of the impacts (Estrin e1@r8). In
response, the Ontario Parliament passeéthironmental Assessment Attte “‘EAA’) in 1975. This Act
required an assessment of not only the environrhéntathe social and economic impacts of Provingiajects,
and “major” private projects, prior to developmapproval. Rather than assuming that a project wprddeed
and attempting to reduce the resulting negativeattyy one of the goals of the assessment wasdmuee if the
project should proceed at all, and if so, how é@gative impacts could be eliminated or minimizedhevéas
decision-makers had previously assumed that ecangaim could only be acquired by environmentaldsssnd
vice versa, the passage of this Act indicateddbah an outlook was unacceptable (at least in s@ases) and
that land uses had to ensure the short and longgsstection of social, environmental and econovalces
(Estrin et al., 1993). This approach to land us@mpihg reflected “sustainable development” prirespland the
passage of this legislation is considered the @estadian step toward its achievement in plannitg a
environmental management (Estrin et al., 1993).

While theEAAwas originally enacted to evaluate these projgittéin the resource regions of Ontario,
the focus of environmental discourse began to &hifie major urbanizing areas of Southern Oniarthe 1970s
(Tyler, 2000). The responsibility for the enviromrméltered down to the municipalities in 1980 whée scope
of theEAAwas extended to major municipal and private prsejddowever, it was only applied to “major”

private projects (Ontario Ministry of Municipal Afirs and Housing, 1975) and residential subdivision
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developments were exempt (Estrin et al., 1978)nBeg the Act and the assessment tools that weedageed
(Dorney, 1978; Eagles, 1981), altered the way irclwmany urban planners approached natural areaipta
developed (Dorney, 1977; 1978; Eagles, 1981) Plarared designers began to conduct a biophysiclsisaf
a development site to determine the site's biophspportunities and constraints as part of themhg and
design process.

Concerns regarding increasing environmental pohiut all geographic locations led to the
establishment of regulations to control point seysollution irrespective of geographic location I@ry2000).
Tyler refers to this stage in the evolution of noipél planning as “activity-based regulation,” meiieg to the
many environmental quality standards and the réignlaand in some cases preservation, of natuealsapeyond
those identified previously by the lower-tiered rnijalities (Tyler, 2000). Urban planners incregjnsought to
manage and control the development of the landitiir@stablishing development standards, and conditf
development, and the use of official or master pkmd zoning to ensure the harmonious distributfdand uses
was downplayed (Tyler, 2000). Planners increasiadhyered to the normative theory that establishing
development standards, and conditions of developmenld ensure that environmental quality stanslane
maintained with land development.

A revision to thePlanning Actin 1973 gave municipalities, which had officiahp$, an additional
process by which to ensure that development methifetives of the official “site plan” approvalhiough this
process, site plans are reviewed and “developnuerital” provisions could be applied. These provisi@llowed
municipalities to place additional restrictionstba development of a property or specify additioeguirements
prior to plan approval or the issuance of a bugdiermit. Provisions might involve landscaping ding,
easements, or fencing, and are negotiated withiajgses (Estrin et al., 1978). These provisions veiespecific
and in addition to those required by the zoningiwyand those specified through the subdivisionrobptocess
(Estrin et al., 1978).

The provincial government established upper-tienicipalities (hereafter-referred to as regional
municipalities) within some areas of Ontario. Thizsger municipal bodies contained lower tier local
municipalities, and the official plans of lowerttimunicipalities had to conform to those of theioegl
municipalities (Estrin et al., 1978). The regiomalnicipalities were among the first to incorponadgural area
designations (beyond hazard lands, conservatials lanopen space) and environmental manage metggéas
into their official plans. When the first regiorddficial plans were reviewed by the Ministry of Hing, their
authority to impose even these limited planningtads on individual property rights was challengeagles,
1984) and was not upheld until 1976, when the OldBraved the official plan of the Regional Municipabf
Waterloo. However, the 1983 revision of the Act(below) still failed to allow municipalities togwent
development from occurring within these areas,asthe lands were deemed too hazardous, or haibixeh
infrastructure costs (Ontario Ministry of Municip&ffairs and Housing, 1983).

It wasn't until the 1983 revision to tiianning Actthat the regional and local municipalities weneegi
explicit authority to designate environmentallyued areas, and to develop supporting environmental

management strategies such as: requesting envirtahmapact statements, purchasing lands (or aicguinem
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through donation), negotiating the transferencdeskelopment rights and limiting density (Eagles340
Development control provisions could also be negedi, such as those related to grading or landsggpilowed
since the 1973 revision to tianning Ac}.

The 1983 Act revision also provided the legal fearark for the development of provincial policiesith
all municipal governments had to “have regard tofiécision-making. The Provincial Policy Statem{@&RS) is
a policy document that is used alongsideRlaning Actto provide policy direction to the lower-tier
municipalities with regard to areas of land usepiag and development of interest to the Provingialernment
(Ontario Ministry of Municipal Affairs & Housing,@6). However, neither tHélanning Actnhor the Provincial
Policy Statements contained goals to guide muridpeision-making. Designated goals were intentigrieft
out to encourage individual municipalities to fottmeir own (Estrin et al., 1993). The four polictesveloped
between 1983 and 1992 included: the Mineral AggeeBa&source Policy (1986), Flood Plain Planningdyol
(1988), Land Use Planning for Housing Policy (1988) the Wetlands Policy (1992). The PPS consoiitati
process with interest groups and the public wagtlen however, the resulting policies receivedghker level of
public support than they would have if they hadrbiegposed (Estrin et al., 1993). Unfortunately, feaues
relating to the natural environment were covereghhd wetlands and floodplains. To fill this gamwamber of
provincial government departments produced guids|ibut these did not have the public and poliSaabort or
the legal authority of the provincial policies ahé review of plans and development applicationswsebject to
long and costly delays when their application wastested (Estrin et al., 1993).

Nevertheless, the development of regional govemtsn@rovincial interest and Policy Statementsrdyri
this time increased the spatial and temporal safgidanning. The development of regional governmetibwed
planners to deal with environmental, social ancheatic issues that crossed municipal boundariesitiRelto
the urban-centre and site-by-site perspectivead Imunicipal planners, regional planners focusetreader-

scaled issues that involved both urban and ruealsaof multiple municipalities.

4.3.2 Natural Systems Planning Theory

4.3.2.1 Substantive Theory

Starting in the late 1960s, both procedural andtsulitive theories began to develop in earnestpatithe
integration of urban land use planning with urbenlegy. Driven by the Conservation society movement
planners, landscape architects and other profedsimvolved in land development began to promue t
utilitarian values of natural areas, such as thirological functions, recreational, aesthetic tnd lesser
extent, their lumber production values (Eagles 4t $pirn 1984; Hough, 1989). In addition, they poted their
intrinsic values. Many believed that nature, pattidy areas of high ecological diversity, hadghtito exist, and
that protecting these areas from human activityaictpwas the right thing to do (Tyler, 2000; Eagl€84).
Theories from systems ecology and biogeograptestto be integrated with urban planning theory.
Planners and landscape architects began to comatieptuities as urban ecosystems (Dorney & Ricfif19
Dorney, 1987; Eagles, 1984; Spirn 1984; Hough, 1988 characteristics of healthy and stable natiystems

were defined as ecosystems characterized by: itigimation content; low entropy; quality as oppbse
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guantity production; feedback population contraghhdiversity; complex life cycles and species riagtions'
(Odum 1971). These healthy system characteristce wompared with those typifying urban areas. Mrtiie
characteristics of urban systems differed fromehafsnatural' biological systems. They were noclicgl and
led to undesirable consequences, such as spetiestiors, and unassimilated waste by-productsgbétted
urban environments (Eagles, 1984). Preserving aladiversity by protecting environmentally senstareas
from development, enforcing environmental qualignslards, and conserving resources, were thoudpe veays
of ‘compensating' for some of the non-cyclical foccurring in urban areas, thus moving urban etess to
more mature, and therefore healthier, states dfilequm (Eagles, 1984).

Theories within the field of island biogeographfiuenced environmental planning theory during this
time. These theories described the relationshipsds® species diversity and 1) the size of oceial@inds and 2)
their spatial relationships with other islands amginland areas. They found that species diversity migher on
islands that were 1) larger, 2) closer to othemids, 3) clustered (or equidistant from other d¥ymather than
arranged in a linear pattern, 4) connected to agii@nds by protected linear habitats, 5) circuddiner than linear
in shape (MacArthur & Wilson, 1967). Beginning retlate 1970s, planners and landscape architegtstie
promote natural area systems planning based oe thesries to protect native species diversityiwituburban
landscapes (Davis & Gleck, 1978; Eagles, 1984; Bprh987; Spirn, 1984).

Theories from island biogeography merged with ¢hiosm geography, conservation biology and other
sciences over the 1970s to form a cohesive botheoty in support of the field of landscape ecologthe early
1980s (Forman, 1995). However, it was not untillétte 1980s and early 1990s that planners begaarirest to
integrate theory from landscape ecology into plagriheory and methods (Berger, 1987, Steiner & r@sta,
1988; Golley & Berlot, 1991; Ahern, 1995; Formaf95).

Nevertheless, scientists at this time were comckatout continuing declines in native biodiversity
within terrestrial landscapes. Large parks weratdshed within the United States and Canada, #odswere
made to protect individual species after they viridecline, but both of these approaches were fooibe
inadequate. There were not enough parks (Crumpatledr, 1988). They were too small to support keiab
populations of some species (Clark & ZaunbrecHé87). Many were degraded through previous, andioggo
human uses and were negatively impacted by humanuses beyond their borders (Noss, 1994). These
fragmented 'natural' terrestrial ecosystems wemneaiged as habitat islands surrounded by largesacea "sea”
of unsupportive habitats for some species. Ecdi®f@isgan to test island biogeography theories withirestrial
landscapes. They found that many of the theorigkl@xplain changes in species diversity withinrtaeural
areas of terrestrial landscapes (Diamond, 197%gRi& Thompson, 1978; Ranney et al., 1981; Nodsatris,
1986).

Some ecologists began to point to the impactsljaicant landscape components, and the matrix,eon th
forms and functions of natural system componeriteyTpointed to the importance of the edges of gatchnd
surrounding land use characteristics, in explaicingnges in species diversity within forests (Sveind &

Greenwood, 1983; Janzen, 1983). These studies thian@cological flows from adjacent land useshsagthe
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movement of generalist animals, or exotic planti&s into forest patches, significantly alteretiveaspecies
composition and diversity within the forest.

The findings of all of these studies promptedglamning of course scaled nature reserve systethgwi
forested and agricultural landscapes (Diamond, 1Bitkett & Thompson, 1978; Ranney et al., 1981sdN&
Harris, 1986).These systems were conceived as, tepping-stones, corridors, and buffers in suppidrigh

native landscape-scaled species diversity.

43.2.2 Procedural Theory

Planning terms began to be integrated with urbafogg terms during this time. Ecology-based plagniras
most often referred to as 'environmental planni@gleman & MacNaughton, 1971; Lang & Armour, 1980;
Eagles, 1984; Dorney, 1987). Most scholars deferedronmental planning broadly. For example, Eagles
defined it as a "logical process involving the tegon of the social and ecological needs in thaeang of
human actions' (Eagles, 1984, p. 19). Howeveerims of what planners did, Dorney described enwi@ntal
planning as a "paper exercise that begins a dewelopprocess, a government process, or policy flation
process. Environmental planning includes goalrsgtinformation analysis, hearings, and approv@ainey,
1987, p. 15).

There was a proliferation of planning proceducesbnducting environmental planning at this tiied
most limited the activities of planners to the witigs described by Dorney (MacNeill, 1971; McHat§67;
Dorney, 1987; Eagles, 1984). Nevertheless, Dorngyeal that implementation was vital to successfhing
(Dorney, 1987). He included plan implementationermtie heading "environmental protection” rathanth
environmental planning. Although Dorney did notadlehese activities, environmental protection\atiéis
included plan implementation, or facility constiaat the management of a facility (e.g. a natureaar a
subdivision), monitoring of a facility, and resea(®orney, 1987). Dorney argued that environmepigining
and environmental protection are two vital phasésnvironmental management,' which Eagles (19821 p
defined as "the entire process of planning, comsgrand managing the environment and its resources.

This framework for the environmental managementrban and suburban landscapes was similar to that
being promoted for less developed landscapes. Brerh930s onward scientists began to be concenagthte
practice of resource management within these kegsloped landscapes was leading to declines imenati
biodiversity at all scales. For example, Frank doith Craighead found that the habitat needs ddinespecies,
such as grizzly beartJ(sus arcto} could not be met inside the boundaries of pretkereas (Craighead, 1979).
Scientists, managers and others began to arguththatanagement of these resources could not centin
focus only on maximizing production of goods and/ges (e.g. maximizing lumber production or reticezl
visitor days). They argued these resources couidlmnsustained over time if the basic ecosystettepes and
processes that defined ecosystem integrity withéiseé landscapes were maintained (Grumbine, 1984y, T
referred to this type of management as 'ecosystamagement’ (Grumbine, 1994).

Arguments for environmental management of subuldrathscapes shared a similar philosophy.

Proponents argued that planning and managing wt@systems required an ecosystem perspective basvel
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different temporal perspectives (Odum, 1983; Dord@87). Dorney argued that environmental managemen
required short-term goals embedded within a lomgrtésion, and the adoption of an adaptive managéme
approach (Dorney, 1987). Adaptive management thaauyes that ecosystem management activities odssl t
adapted through time so they can respond to 1)yst@a change, and 2) advances in ecosystem manageme
techniques revealed through research and monit@rotling, 1978).

Integral to all environmental planning procedusese methods of classifying, describing and anatyzi
the biophysical and cultural components of planmireps, and many were developed during this timreH@vg,
1969, Hills et al., 1970; Cassie et al., 1970; 2grri977 and others). These methods were largebldgical or
vertical approaches to analyzing planning unitsefiih 1999). For example, in McHarg's method, bigtal and
social attributes were mapped as vertical layeastisg at the 'bottom' with bedrock, then soilgditological
patterns and so on up to the 'top' map layersitsdribed components, such as vegetation, wildiifd,social
systems (McHarg, 1969). Land capabilities and theitability for different land uses were assigfitHarg,
1969). Most of the methods described the planninigas static rather than dynamic, and most conly be

used at one, or a few scales (Dorney, 1987).

4.3.3 Natural Systems Planning Practice

New developments began to be planned and desigmedponse to the pre-existing ecosystem. For
example, developers and designers incorporategréiexisting topography of the land into their depenents,
rather than leveling the land and imposing anieidifpattern, such as a grid (Dorney et al., 19P&nners and
ecologists developed methods to protect the valfirgral vegetation remnants prior to and duringei@oment
(Dorney et al., 1986; Sharpe et. al., 1986). Do&®ich (1976) referred to this type of planning‘@sntour
planning,” This early stage of environmental plamgnpractice evolved into “feature and constrairiéhping
(Dorney et al., 1976), where not only is the pristing topography respected, but remnants of thesgisting
ecosystem are incorporated as "features" in theégpmanantly constructed landscape. Despite the seraehs,
natural areas were still planned and managed apamdlent, static “green spaces” that had to bgretted into
the surrounding built form (Tyler, 2000).

Other professionals, such as landscape architgectsaeologists, historians, physical geographws a
hydrologists began to join those traditionally ilweml in planning to form multi-disciplinary planmgjrieams
(Dorney, 1987).

In Ontario, municipal planners considered the &ition of a natural area the best way to proteover
the long term (Ainsworth, 1986), many municipatitiead limited financial resources (Planning Actieev
Committee, 1977). Some municipalities managed tolase such areas in conjunction with other panlit
private agencies, such as the conservation au#®rir field naturalist clubs and others accefsied donations
in return for income tax deductions (Ainsworth 1p8Bonservation easements were also emergingoas att
this time. Conservation easements are a type dfamirthat permits a transfer of some propertytsgsuch as
the right to develop the land, between a landowndran agency (Quigg, 1978). However, they werdlgnos

negotiated for rural natural areas (for examplésHiP84). Other tools, such as landowner conteasdship
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and management agreements between landowners emciesy(Hilts & Kirk, 1986) were, likewise, primigri
being used to preserve and protect rural natuealsar

In the mid 1970s, municipal land use planning wsed for the first time in Ontario to protect natur
areas from development, and this was consideredj@r mdvance in natural area protection (Richaé82). A
variety of policies were established for lands img@at for ensuring water quality and quantity aalds that had
minimally disturbed, rare species or wildlife haljtigh recreation values, unusual or visuallyéntgnt
landforms or high agricultural values (Planning Retview Committee, 1977). A wide variety of labeiss
applied to these designations including: EnvirontalgnSensitive Policy Area (ESPA) or Environmehtal
Sensitive Area (ESA) (Ainsworth, 1986).

By 1975, a few Ontario regional municipalities hiacbrporated these additional land use designstion
into their official plans but none of these plaasl fheen provincially approved (Planning Act Revieammittee,
1977). However, by 1985, 14 out of 54 regional mipal official plans had these designations appadwethe
Province (Ainsworth, 1986). Most of these regiomainicipalities were located in the most populatezas of
Southern Ontario. These natural area designatidnsad prevent the development of these areasatugr
specified the kinds and intensity of developmemirpiged. In zoning bylaws, these areas were sonestigiven
the zoning of the natural area designation, su¢kerasronmentally sensitive area.” Alternativeliiety were
zoned in combination with other land use designatisuch as residential. This meant that, in auidit the
policies applicable to the residential designatather policies relating to the “environmentallysigive area”
designation applied. A variation of this latter éypf designation was “environmentally sensitiveiqyoareas.”
Such areas existed where an agreement betweeruthieipality and the owner to preserve the area from
development or degradation had been made (Estah, €1993).

Each type of designation specified regulationgteruse of the land and the siting and constmaifo
its buildings including their density, height, butietbacks and parking. These designations conle &
preserve natural areas by reducing their marketev@hrough density reductions or by specifyingss llucrative
land use) thereby discouraging developers fromimagiag or developing the land (Estrin et al., 1998s,
1983; Hilts, 1984). They could also result in iraged support for their preservation among privaid bwners,
planners, politicians and the public; expanded Kadge of natural area values, thereby helping dgertec make
purchasing decisions (Hilts, 1983) and a slowingmof their degradation through development (Hoffina
1985). These designations were also thought toteeatbre sensitive subdivision and site planningditions of
approval, such as tree saving, ground water reehamayisions or the requirement of environmentadawst
assessments and mitigation measures to protecieadjaatural features (Hilts, 1983; Hilts, 1984).

In 1985, 50% of Ontario's regional municipalitiegjuired developers to pay for and prepare song kin
of assessment of the potential environmental ingpafctlevelopment (Ainsworth, 1986). While somehefse
municipalities hired environmental planners, othretigd solely on conservation authorities, or @ario
Ministry of Natural Resources to assess environatetitidies and to advise them on other environrhessiaes
(Ainsworth, 1986). A smaller number of regional riuipalities (Waterloo, Halton and, later, Niagaatgo

established environmental advisory boards. Regiomarcils appointed these boards and they were aseapof
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community volunteers with expertise in environmeérstsues. They were responsible for reviewing the
assessments prepared by the consultants and adetincil on mitigation measures and approvals ([©e
1996).

Research on these management tools appears ®ododdentifying the natural area policies within
official plans and zoning bylaws, and the extenwlkaich they were present within municipalities. Fevaluated
the extent to which municipal councils were willitmimplement these policies when development apfidins
involving official plan and rezoning amendments evarade, or once implemented, their effectiveness in
preserving or protecting natural areas.

By 1986, only one municipality, the Regional Mupality of Waterloo, had conducted a study of the
effectiveness of these new environmental land eegories (Ainsworth, 1986). A 1983 Regional Mupidity
of Waterloo study assessed the environmental immactheir Environmentally Sensitive Policy AreBSPAS)
between 1976 and 1983. It found that a great deatpemental degradation had occurred within nodghe
ESPAs, including timber removal, grazing, drainidgmping, intrusion of roadways and paths and rexnhok/
rare species (Regional Municipality of Waterloo84p

A study by Ouellet (1996) evaluated the implemgéoaand the effectiveness of the Region of
Waterloo's ESPA policies between 1976 and 1991 .a88laéysed the minutes of the Region’s Ecological
Advisory Committee, who reviewed development agpians for these areas, to determine the extembich
ESPA policies were able to preserve the region'B8PAs from development. She found that 44 devebosn
either had occurred within some of these areasgoe under consideration. Roughly, 41% of theseewer
residential in nature. Ouellet concluded that tlegiBnal Municipality of Waterloo was reluctant &ject
development proposals outright, even if an enviremial study found that the development would Iead t
unacceptable negative impacts. The Region of Wetterlore often resorted to minimizing negative intpac
through conditions of development, or by altering roning of the ESPA to allow the land use chd@gellet,
1996). Ouellet suggests that part of this reluaancthe part of the Regional Municipality of Wétermay have
been due to the lack of support that such a refugald receive at the OMB (Ouellet, 1996). The Olyherally
ruled (at least in the mid 1970s) that a municigatiust either purchase the land or change thengasfian area
designated as “open space” to allow a private lameo to develop (Estrin et al., 1993).

Nevertheless, the Regional Municipality of Watenwas one of the first municipalities to estabhsh
policy outlining the procedure followed when an ieowmental study found that a development wouldpoe
an unacceptable negative impact. For example, dsaessment indicated that a proposed land use Wwaué a
serious impact on an ESPA, then the municipalityeeither 1) purchase the land (or find some otigeancy to
purchase it), 2) remove its ESPA designation alwavat to be developed, 3) refuse to approve thel lase, or 4)
negotiate with the owner to preserve the area atiras possible (Regional Municipality of Waterl2898). A
review of regional municipal natural area polidesnd that this policy was still a “leading edgeiv@onmental
policy in 1999 (Best Policies Working Group, 1999).

Ouellet also evaluated the effectiveness of tdes@nations in protecting areas from degradaSbie.

compared aerial photos and conducted field stubmsgver, she had little baseline information withich to
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compare her findings. This study found that thévaiets of landowners, and those of adjacent lasgt s,
particularly those springing from residential dephents, had degraded 39 of these ESPAs. Thin§indas
based on evidence of vandalism, clearance of vegetaumping of waste, removal of native vegetatio
unauthorized mountain biking, snowmobiling andarad dog predation of wildlife. These impacts were

particularly prevalent within ESPAs that were dngaversus wetland, forests (Ouellet, 1996).

4.4 Natural Systems Planning from the 1980s to 2007

The problems that attended rapid expansion of digpleand technological city forms following the Sed
World War continued into the 1990s, despite thatdishment of regional municipal planning to guicdleal
municipal development and stronger land use planrégulations. As a result, throughout the 1980s,
dissatisfaction increased with the Ontario landplaaning process. Environmentalists and the pwixdic
concerned that the land use planning process diddeguately protect the environment from long-term
degradation (Estrin et al., 1993). Many citizensereustrated in their attempts to participatehia planning
process, and developers were concerned aboutdteaging complexity of the system and long devekamm
proposal review times. Review staffs from all levef government and from other agencies (such @seceation
authorities) were also dissatisfied. Their incnegsiwareness of the complexity of the environmensales
frequently led to longer periods of time spent egiing these applications, and in many cases theth& they
lacked the staff or resources to adequately asisedsng-term cumulative impacts of individual dieyement

proposals (Ontario Environment Assessment Advi§ommittee, 1989).

4.4.1 Legislative Context

In response to the many complaints regarding thfeymeance of the land use planning process in @ntar
throughout the 1980s and early 1990s, the Provigoieernment made significant changes to the Paiadin
Policy Statements in 1995. These changes sougintriease Provincial government control over murakipvel
decision-making through the establishment of pragirplanning goals, and by stronger provincial
environmental policies and guidelines.

Many scholars identified the lack of priority giveo environmental considerations in decision- mgki
as one of the major obstacles to the implementationore ecologically sustainable land use planning
(Campbell, 1995; Estrin et al., 1993; Roger-Mach®97; Roseland, 1992). The incorporation of proial
planning goals within the 1995 PPS, and all subsetrevisions, was intended to increase the anafunt
consideration given to environmental issues ovenemic and social considerations (Estrin et al93)9For
example, in terms of natural heritage policies,gbal of the 1996 PPS was to ensure that naturgabe
features and functions were protected from incoinfgatlevelopment. In contrast, the goal of the 2P8% was
to ensure that they will be protected “for the Idagn,” indicating the provincial government’s griogy desire to
incorporate principles of sustainable developmetat their policies.

Natural area preservation and protection polisiege significantly strengthened within the 1995 PPS

relative to those of the 19%lanning Actand the Province’s first individual policy staterte A comprehensive
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policy statement replaced these individual statesndinexpanded the conditions under which centaitural
areas could be preserved or protected from devedoprRrior to 1995, natural area policies that dqubevent
development were limited to areas subject to flogdir marshy areas and “significant” wetlands s@unith east
of the shield. With the 1995 comprehensive polieyesments, this list was expanded to include “Sicpmit
portions of habitat of endangered and threatenedesg,” (Ontario Ministry of Municipal Affairs andousing,
1995) and in the 2005 PPS “significant coastal avets” were added (Ontario Ministry of Municipal aiffs and
Housing, 2006).

The PPS (1995) also adopted policies, similardainipal natural area policies, that established
regulations regarding development within and adjatenatural areas that the province deemed &gnif. The
applicable natural areas were expanded from hdaads to include fish habitat, significant wetlaishe
Canadian Shield, significant woodlands and vallegtasouth and east of the shield, significant Widiabitat,
and areas of significant natural and scientifieiast. While significant wetlands, coastal wetlaadd ANSIs
were defined and identified by the Provincial Gaweent, other significant areas were left to the icipalities
to identify, at first by using either provincial orunicipal criteria (Ontario Ministry of Municip@ffairs and
Housing, 1995), and then only provincial crite@nfario Ministry of Municipal Affairs and Housing005).

While encouraging “connectivity” and diversity hilh and among natural areas were identified as
important in natural heritage planning in the PP®6), the concept of planning these areas asifumirog
subsystems within urban ecosystems was still noai@mt in the wording of these policies. They wsiile
identified as “features” and “areas.”

According to thePlanning Act(1990), sec. 3.2, municipalities could pass bylawgrohibit certain uses
of the land within significant natural corridorsr{@ario Ministry of Municipal Affairs and Housing996).
However, no guidelines existed to identify theseidors, and their protection was given only weagsort in
the accompanying PPS (1996), sec. 2.3.3 (Ontanioshity of Municipal Affairs and Housing, 1996) anithin
the PPS (2005) s. 2.1.2 (Ontario Ministry of Mupadi Affairs and Housing, 2005). In effect, the pgraial
government failed to specify that an absence ofiptesnegative impacts must be demonstrated before
development or site alteration is permitted in ¢haseas. However, s. 2.2.1e. of the PPS (200)dtaat these
corridors, or “linkages”, must be maintained whitrey are important for water quantity and quak®dyntario
Ministry of Municipal Affairs and Housing, 2006).

Few policies encouraged the restoration of feataral functions, although, in both PPS 1996 and PPS
2005, restoration or improvement of connectivitywEen natural areas was recommended (Ontario Mot
Municipal Affairs and Housing, 1996; Ontario Mimigbf Municipal Affairs and Housing, 2006). Eventiwi
respect to ensuring water quality and quantitytetiveas no requirement to restore or improve colmrest
between hydrological and natural features and acedg to maintain those in existence (Ontario Miny of
Municipal Affairs and Housing, 2006). This is sificént with respect to achieving ecosystem-basadrphg in
Southern Ontario municipalities, since many arealy developed. Opportunities for protecting nati@@tures

and areas, as well as ensuring water quality aadtdy, lie primarily in restoring existing, and mecoften than
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not, degraded, natural areas as functioning systatier than in preserving and protecting newriiicant
features and areas.”

Similar to those established within the municiesi, these policies required some form of assazsme
(but not necessarily a formal environmental imsietly) to identify the anticipated impacts andioetl
mitigating measures to demonstrate “no negativeaatgon the natural features or their ecologicattions.”
Apart from that provided for fish habitat, the ahtfion of “negative impacts” remains vague, despitempts
between 1995 and 2005 to clarify its meaning inpibicy. For example, in 2005, negative impactsdefned as
“degradation that threatens the health and integfithe natural features or ecological functiamsvihich the
area is identified”. However, the terms, “healtnidintegrity” are not defined. In addition, onippacts on the
features and functions by which the area was ifledtare considered “negative impacts” (Ontario istiry of
Municipal Affairs and Housing, 2006).

The PPS 1996 introduced, for the first time, pmoiél policies to regulate adjacent land use imgpact
specifying that development, or any alternatiothefsite, could only be implemented if it couldghe®wn that it
would have “no negative impact on the featurefiereicological functions for which the area is idfeaut”
(Ontario Ministry of Municipal Affairs and Housing996). Again, an attempt was made to strengthsrptiicy.
In 2005, the policy required that the ecologicaidiions of adjacent land be identified in ordedé&termine the
possibility of a negative impact (Ontario MinistsyMunicipal Affairs and Housing, 2006).

Between 1995 and 2005, the Provincial Governmelstéred the extent to which municipal
governments (and the OMB) had to comply with thdecies in their decision-making. In 1996, theytanly to
“have regard to” these policies, which might beipteted to mean that they had to be considerecehdbu
necessarily adhered to (Ontario Ministry of Munaigffairs and Housing, 1996). However, Wilkinsamda
Eagles (2001) found that the OMB routinely ruledttimunicipalities had to “be consistent with” pmusiial
policies, despite the “have regard to” wording (WWison & Eagles, 2001). In any case, in 2003 theding was
changed to “shall be consistent with” (Ontario Mtny of Municipal Affairs and Housing, 2003).

Of particular importance in the development oflegizal planning of natural heritage systems whee t
2005 revisions to water policies. In s. 2.2, thevprcial government specified that water qualitg guantity
“shall be protected, improved or restored by maiirig linkages and related functions” between stefand
ground water hydrological features and functiord m&tural heritage features and areas (Ontariogtinof
Municipal Affairs and Housing, 2006). This revisiorarked the first provincial policy directed toward
establishing functional natural area systems, rattem just “natural features and areas.”

In the PPS 2005, policies also began to integhatéunctions of natural areas with adjacent aitea s
design and community education programs. Agais,ithéeen in the water policies. Section 2.2.hd. gistates
that planning authorities have to meet provinciatew quality and quantity goals through the proomotf the
“efficient and sustainable use of water resourard,by ensuring storm water management practiceisniaie

storm water volumes and water pollution levels” @io Ministry of Municipal Affairs and Housing, 26).
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4.4.2 Natural Systems Planning Theory

4421 Substantive Theory

Urban planning literature addressing environmeistales greatly expanded along with the numberetfdi
contributing to its development. Theory and methiods the fields of ecosystem management, conservat
biology, and landscape ecology in particular, wetegrated with planning theory and methods (Berty@87;
Steiner & Osterman, 1988; Golley & Berlot, 1991 ;efdh, 1995; Forman, 1995).

Advances in urban ecology theory introduced nemcepts to further the understanding of the
functioning of the technological city and its hisdgocial, environmental and economic impacts. kample,
concepts such as the urban “ecological footprascribed the significant negative impacts on hiatel more
distant regions that result from technological usrsustainable city forms (Rees & Wackernagel, 1994

In addition, theories from landscape ecology begdre integrated with planning. The hierarchy tiyeo
(O'Neill et al., 1986) became an important theoettioundation for landscape planning. It referbdav
biological systems that have separate functiorghehts, linked at two or more scales, operate (&oyi995,
p.9). According to this theory, a suburban landsaapy be conceived as drainage basins, whichrrin dwe
made up of forest and housing landscape eleméatsate made up of smaller scaled elements. Eaafreat in
the hierarchy functions as a separate, but infegaainit with its own constraints and degree abgity (Forman,
1995). Flows of elements (such as air, water, lebatnicals, animals and humans) move both veryiezkl
horizontally, through and across this landscapkirig all these elements together (Forman, 199%rdfore, to
understand how landscape elements function, te@yhimplies that a planner must understand not bow
they are linked together at any one scale, buttatsothey are linked to encompassing elementsedatidscape
level, and to component elements at finer scalesifén, 1995).

A related theoretical foundation is the space-toriecipal. It asserts that forms and functionbrad
spatial scales, such as the landscape scale, aeestable or persistent in both time and spacetti@se
occurring at finer scales, which are more spatiadiyed and change more quickly (Forman, 2005).gfamning
this meant that to achieve sustainable suburbamifds particularly important to plan at coarsatigl scales
because it is form at these scales that primaetgrinine ecological functions at finer scales, @er the long
term.

Planning began to incorporate terms from the egodd sciences that reflected the focus of planoing
the ecosystem, rather than just the environmedtttanew importance attributed to spatial scate more
generic term 'environmental planning' began toepéaced by terms such as 'landscape planning rshat:
planning,’ ‘ecosystem-based planning,' and 'ectdbgianning,” through the 1980s onward (John$882;
Steiner, Young, and Zube, 1987; and others).

Planners began to promote natural area netwotkénwvdgities. They were similar in concept to theeco
stepping stone, corridor and buffer model promd&edhe nature reserve systems of less developelddtapes.
While the concept of linked natural systems wasneet in urban and suburban landscapes (See sdci@),
landscape ecology theory, and the precedent cregtbdckcountry natural reserve systems, provitheplart, the

necessary theoretical basis to popularize the gindewever, these systems were promoted for resaseyond

74



their ability to support native species. They pded valuable recreational opportunities, conneatbdn and
rural landscapes, and served important ecologieaitions such as hydrological functions (Searn851%aylor,
Paine, & FitzGibbon, 1995; Walmsley, 1995). In Epepthe emphasis was on their role in support pf ke
ecological processes of importance to human healthwell-being, such as water and waste management,
recreation or transit functions (Turner, 1998; lirjgii, 1995). These systems were planned alongstider
engineered infrastructure systems designed ad ‘#mdlogy” to meet ecological performance criteBiacause
their functions were considered fundamental to huhealth, they received a broader basis of populaport
than those designed to meet solely the needs diif@i(Tjallingii 1995). In the Netherlands, theeve first
designed at the national level (Ministeerie LNVOQ} followed at the provincial level (Provinciergi¢ht, 1993)
and municipal level (Meeus, Borst, & Kuipers, 198B)ey have also been developed within other camtr
including Germany (IBA Emscherpark, 1992) and Endl@rurner, 1992).

4422 Procedural Theory

Ecosystem-based planning began to be promoted alteanative to conventional land use planning.
According to Gibsort al (1997) the ecosystem approach to planning, “lsegith an ecologically-bounded
area, stresses the integration of social, econ@nitenvironmental factors, and seeks to involithalrelevant
interests and power holders in identifying desedbtures, evaluating alternative pathways andémgiting
preferred solutions” (Gibson, Alexander, & Tomalt§97). Tomalty et al. (1994) identified the privles upon
which ecosystem planning is based in Canada. Tprasgples arose from the work of the Crosbie cossioin
with respect to the future of the Greater Toront@t&kfront (Royal commission on the future of thedrdo
waterfront, 1992) and other applications of ecagysbased planning within the urban communitiesaftSern
Ontario and other Canadian regions (Tomalty efl@b4). Table 4.1 summarizes the main principleshaw
they are distinguished from those supporting cotieral land use planning:

An appreciation for the importance of biotic adbsic flows, transport and movement across the
landscape for determining ecosystem function afrdtial scales (Forman & Hersperger, 1997; Hadugtor, &
Gergel, 1996; Turner, 1987) led to a "chorologiegdproach to planning (Ahern, 1999). This appratescribes
the dynamic spatial processes and horizontal flwress a planning unit. The idea is to identify erodrporate
the ecological flows that support positive natarad cultural processes into a plan, such as groatedyanimal
dispersal, cycling, or electricity transmission. e other hand, the negative ecological flowsadse identified
and avoided, such as those that lead to excessigior, barriers to animal dispersal, or residéetigroachment
activities. The Chorological approach requirespfeactive planning (including conservation, redioraand re-
assembling) of natural area systems to suppostenbtodiversity within a landscape rather thanrtreective
planning (conservation) of individual natural aréakern, 1999). Planners and designers begin teeattat a
reliance on McHarg's topological approach leadsdtatic conceptualization of the landscape beaafuise
vertical approach to describing its forms and fesuLandscape planners begin to promote using both

chorological and topographical methods in planiifdgern, 1999).
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Table 4.1Principles of ecosystem planning versus conventiohglanning

Ecosystem Planning Conventional Planning
1) Planning units based on natural boundaries 1) Planning units based on political boundaries
2) Built forms/systems designed in response tooggcal forms/ 2) Human-engineered forms/ linear systems replacmegical forms/
systems cyclical systems

3) Consequences of planning are considered atpteukipatial and | 3) Consequences of planning are considered aitéhecale and

temporal scales are frequently assumed uncertaipatentially during the period in which land development ocamd are assumeqg
damaging. to be certain and benign

4) Integrated, inter-jurisdictional planning 4) Segregated, jurisdictional planning

5) Broad based stakeholder decision-making 5) Decision-making dominated by technical or plagnéxperts

6) Plans are adapted over time toward the achieneaiglanning | 6) Plans are developed once. Little monitoringsseasment of
goals, after repetitive monitoring is used to detiee the extent to | planning effectiveness
which they have been achieved

7) Planning based on relationships between satgahographic, 7) Planning based on social, demographic and eciarioformation
economic and ecological information at multiplet&daand time available at time of plan creation. An assessméwnthether socio-
scales and information gathering is as ongoing. economic goals can be met by current ecologicadcgprarely

made, nor how meeting these goals affect ecolofjications.

8) Development alternatives are chosen that aremgtdeemed 8) Existing development forms are accepted. Minimaigation of

the least potentially damaging, but heal the negdtnhpacts of potential development impacts assumed to be adequatre
previous conventional planning and work toward fetcommunity | inadequate it is assumed that they are offset bitipe social and
sustainability. economic impacts of development

9) Economic, social and environmental goals arae ssdntegrated| 9) Economic, social and environmental goals are ssecompeting.
Achievement of environmental goals can only be aequished Achievement of environmental interests must be ri#dd against
through the achievement of social and economicggoal those primarily seeking economic or social intesest

10) Implementation of planning goals achieved tigtoaxercising | 10) Implementation of planning goals achieved bgreising the
legislative authority, the application of financralsources and necessary legislative authority, and through th@iegtion of
through broad community support from the affectechmunity. necessary financial resources

(Tomalty et al., 1994)

4.4.3 Natural Systems Planning Practice

Environmental planning in this period went beyomelserving natural area remnants advocated in #aUfes
and constraint” stage to incorporate dynamic ecoddgrocesses and systems into the urban land¢Peapeey
1987). Planning began to seek the integration oif §ystems into the pre-existing ecosystem, ratthan the
other way around (Tyler 2000). The complex intéoet of humans and dynamic biophysical processgarb
be considered in planning. Natural areas were migtwdewed as constraints, hazards and importariufes, but
also as performing vital ecological functions ipgart of human health and well-being. Planners,raasit
importantly society in general, began to beliewat firotecting the environment was important becatisiee
vital services it provides to human communitiesCi®96), not only from an ecological, but alsmeial and
economic perspective (Newby, 1990).

The number of natural areas preserved increasailesto that preserved in previous years; however
many natural areas continued to be destroyed thraggcultural and urban expansion. This occureshide
objections from residents, commenting agenciesgpdarthing departments (Ontario Environment Assessmen

Advisory Committee, 1989; Ontario Environment Assasnt Advisory Committee, 1990). However, concern
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extended beyond the loss or degradation of indalidatural areas to concern about the loss ofeenétural
systems and ecosystems. The cumulative spatigeamgbral impacts of urban development over spaddiare
were not being addressed through the piecemeadsassat and mitigation of individual development ais.
Areas of concern widened to include not only losaesthetics, recreational and wildlife valuesdlgb loss of
key ecological functions of vital importance to ranrhealth and well-being.

The development of provincial natural heritagdaqies effectively established a minimum standard of
preservation and protection of natural areas. B3918 survey of regional municipal plans found thast, if not
all, regional municipalities with official plans i@nvironmental policies (Best Policies Working @01999).
Most of these policies met the standards for nhhedtage protection set out in the Provinciali®pStatement
of 1996. These policies focused on the preservatimhprotection of areas of provincial significatiee®ugh
land use planning tools, in addition to acquisiticonservation easements, landowner contact, sistigrand
management agreements, education, or monitoring\idation.

The PPS required developers to “demonstrate” gathe impact; however, policies were missing that
required municipalities to monitor or evaluate wiegtany negative impacts actually occurred with the
development. A survey found that most municipalqies mirrored the requirements of the PPS andsfedwon
the preservation and regulation of developmentiwipecific natural areas, rather than those riatehe
regulation of adjacent land use impacts, altereatiethods of preservation and protection (suctriaatp or
public stewardship), or monitoring and evaluatibnatural areas to ensure “no negative impact’evedopment
or adjacent land use (Best Policies Working Grdi999).

Despite the limitations of the PPS (1996) for piheservation and protection of natural areas and
functions, one study found that some regional nipalities had policies that met only the minimurarstards
set out in the PPS 1996 (Best Policies Working 8rd999). These standards required the preservattian
limited number of natural area types and allowetbtigpment within and adjacent to other types ag Egno
negative impact on the features and functionswfich they were designated) could be demonstratéle
linkages between areas were encouraged, they werequired.

This study also found that municipal land use pitlag policies that exceeded the minimum PPS (1996)
requirements included those that: 1) establishgidmal and local natural area designations, regulstand
development controls, 2) required the preservadnhancement or restoration of “linkages” betwessiral
areas, 3) regulated land uses in terms of thesiplesfuture or cumulative impacts (such as oneligpment
leading to further future development), 4) estétdis adjacent land use protection policy standards) as
buffers, as minimum mitigation measures to pratettiral areas from construction and adjacent laed u
impacts, 5) required an EIS, criteria for condugtim EIS, or the review of the EIS by an environtalereview
committee, 6) established a tree cutting bylaw, @nektablished site plan guidelines to reducecadjdand use
effects. These latter guidelines included: encdogathe use of native species, discouraging ineaskotic
species, storm water management practices spegifigtural infiltration techniques, changes in dgnsidoption
of alternative development standards, or reconditijoi of land uses (Best Policies Working Grou89)9
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Specific controls on development were not describigtin these official plans, as many of these malatwere
established during the development review process site-by-site basis.

The Best Policies Working Group study of 1999 afelicated that many municipalities were attempting
to preserve and protect natural areas using atyafeools other than land use planning. Some wipalities
had policies that promoted municipal acquisitiod pnivate donation and land exchanges. Others prgmo
stewardship through the negotiation of conservagimgements, private stewardship or managementagnés
land use agreements between private property ovamershe municipality; and the encouragement ddlloc
municipalities, agencies and private landownergstore degraded habitat. Few policies dealt witoaraging
public education and stewardship.

Only a few municipalities had monitoring programgplace to evaluate the effectiveness of natued a
protection policies. These programs generally esadse spatial scale indicators such as the ananwkitype of
regional forest cover or surface water qualityvédis not specified exactly how these indicators adad used to
determine policy effectiveness (Best Policies Wogkizroup, 1999).

Some regional municipalities began to establigfiorel or watershed-scaled goals to guide their
policies, such as retaining native species (Re¢/idoaicipality of Waterloo, 1998) and increasingthercentage
of regional forest cover (County of Oxford, 199@)addition, some local municipalities began toomporate
broad-based stakeholder decision-making into ptanritor example, the City of Waterloo engaged in a
comprehensive process to plan the upper LaurekGhitershed. The City’s consultation process inedlthe
public, the development industry, environmentaugs neighbouring municipalities, the Regional Mipwlity
of Waterloo and the Province. This process was secgessful in incorporating “ecological buffers’aland
use category. They were identified for their hyadrolggical functions in support of adjacent streamridors
(Trushinski, 1995).

While some municipalities were still preservinglgrotecting natural areas as individual identjties
others attempted to gather the disparate elemétiiese areas together and plan them as systerasHBlcies
Working Group, 1999). Most of these systems in @i landscapes consisted of relatively small gatch
corridors and minimal buffers embedded within aveionally planned suburban matrix. Despite trenpse
of these 'systems' for performing multiple functiancluding recreation, conduit and wildlife hahitand
hydrological functions, little research, or Ontagimvernment monitoring (Policies Working Group stuti999),
was conducted to test empirically the effectivertddbese systems for performing these many funst{@yler,
2000; Roseland, 1997; Briffet, 2002). Some schaagsied that while the theory had advanced to geoai
conceptual basis for an ecosystem approach toipgnatural area systems, there were few examplibeio
successful implementation (Tyler, 2000; Rosela®@,7). Others argued that the implementation ofraatu
heritage systems such as those prescribed in ttei®@Ministry of Natural ResourceBlatural Heritage
Reference ManudlL999), or of minimal width buffer policies, didnhsupport over time the pre-development
features and functions of natural areas within mibadscapes (Dougan, 2003).

In recognition of this lack of supporting evidenttee surrounding matrix of natural systems begédret

protected from suburban development in areas #véanmed particularly important ecological functioif-or
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example, in Southern Ontario large areas of thie@grral matrix surrounding remnant natural are@hin the
Oak Ridges Moraine (ORM) were protected largelgupport the area's hydrological functions (OntMinistry
of Municipal Affairs and Housing, 2002). Other Ondaregional and some municipal governments algmabé¢o
promote, or plan the protection of natural systamd their surrounding supportive land uses (Planrén
Engineering Initiatives Ltd., 2002; C. Gosselingi@ of Waterloo, personal communication, Septenaiger
2007).

4.5 Summary

This chapter reviewed literature related to theti@nd practice of Ontario municipal land use piag for the
preservation and protection of suburban natura@ssasd systems in the period from 1945 to 2007.

The evolution of suburban natural area plannin@ritario progressed through a series of stages. teri
the 1970s, ecology began to be promoted as a pphhasal basis for managing and planning human igiegv
However, in practice, most involved in suburbardldevelopment viewed cities as artificial socioreumic,
rather than biological systems. Land developmeistlagely a process of replacing natural with human
engineered systems. Ontario municipal planningdedwn providing the human engineered infrastredtur
support rapid post-war urban development. Localioipalities were mostly responsible for planningl auch
planning often occurred on a site-by-site basisnieipal policies preserved natural areas largetabse of their
predisposition to flooding, erosion, or becausg there uneconomical to develop, although a feweskesi for
aesthetic reasons. Their regulation was seen ay &osprotect future homeowners, and public infrattire;
from the negative effects of these natural processeuld the land be developed. Planning for adjdead use
effects tended to focus on an assurance that hlandruses did not conflict and that natural systdiisiot have
a negative impact on human land uses or systems.

During the 1960s to the 1980s, the Conservatiomement prompted a greater respect for natural
ecosystems, and an awareness of the negative sngfduiman land uses, first in the resource regamatsthen in
urban areas and led to planning that sought ar fa@lance between social, environmental and ecanomi
considerations. Theories from systems ecology,rensiental management and island biogeography legan
influence land use planning. Some began to conaépéucities as urban ecosystems. Many ecologiodies
were conducted to identify the many plants and afsirwithin cities. The planning of natural areagdreto be
influenced by island biogeography theory that reac#he importance of natural area configuratiom a
connectivity on native species diversity.

The rapid loss of natural areas, and environmelggtadation in general, resulted in a greater
appreciation of the intrinsic as well as sometatiian values of natural areas, particularly thesthetic value
and recreational roles. This prompted regional gowents (followed by municipal) to develop integeht
policies to further preserve natural areas. Priotecfforts were implemented largely through lasé planning
tools: although acquisition, easements, stewardsidpeducation were also used to protect someeséthreas.
Planning for adjacent land use impacts began teldp\vduring this time with many municipalities @ad for the

assessment of anticipated negative impacts of demednt prior to plan approval for some natural srgéhile
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some municipalities began to apply some of thes#irfgs to urban natural area planning, most urlaéural
areas continued to be planned as relatively ishlamall, convoluted and static “features” withon,"backdrops”
for, urban engineered infrastructure, under tharapsion that once preserved from development tredires
would continue to exist in the pre-development @l However, little post-construction monitorioegcurred
to determine whether natural area policies werectffe in protecting the natural area values frbenrtegative
impacts of construction or the new adjacent larebus

The problems that attended the rapid expansialispérsed city forms following World War Two
continued into the 1990s. Economic concerns inedtatong side those social and environmental. Tiase
widespread concern that despite increased effofiseserve and protect natural areas at the matieiel, the
planning process was not protecting high growtlasafeom widespread environmental degradation, quéatily
with respect to water quality and quantity. Thevitraial Government became more active in land Usering
by establishing provincial planning goals, legistatauthority and providing financial resourcesssist the
municipalities in converting their urban commurstie more sustainable forms.

The natural area policies developed by the redimoaicipalities in the previous decade were reicéa
at the provincial level to provide greater legisiatauthority to municipal attempts to preserve pratect
significant natural areas. However, many environialests and citizens had lost faith in the planréygtem’s
ability to protect urbanizing landscapes from th@émental and cumulative environmental degradation
Ecosystem planning was embraced as an alternativ@ntventional land use planning and there wasewed
interest in spatial forms of cities and their riglaships with ecological function. Ecosystem plagnis based on
ecological boundaries and integrates ecologicatjpies and socio-economic concerns in decisionimgalkt
involves the repetitive evaluation and implementatif preferred plans through the active partiéipadf a wide
variety of relevant stakeholders.

In the 1980s, with the adoption of natural reset@gign concepts arising out of studies in landscap
ecology that stressed the importance of scaleyithafl natural areas began to be linked togethsulrurban
landscapes. The concept of natural area patchegctaa to corridors and surrounded by narrow bsiffegan to
be promoted as a model for urban natural systemmeand some previously isolated remnants begae to
reconnected and restored. These connected areas toddge conceived as dynamic ecological systenaksthepir
biodiversity functions as well as ecosystem ses/toehumans were emphasized as planning goals. Howbe
landscape ecology studies upon which these conegpésbased took place in undeveloped landscapéslid
not account for the effects of surrounding urbath suburban land uses on these natural area remPRéanigers,
consultants and others involved with land develaprbegan to notice that despite their continuedrtffto
protect and restore these areas, even with 5 me3@ buffers, they become degraded following dgeent
from adjacent land use impacts.

Beginning in the late 1990s there is an increaapygyeciation for the role of adjacent land uses on
natural area function, and natural areas along laitier areas of surrounding countryside are predeio support

of key hydrological functions, and to a lesser ekt support of keystone species. Definitiontage functions
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at coarse scales, such as water functions witleiOthk Ridges Moraine, brought an appreciationHerfirst time
of the role of surrounding land uses in maintairtimg function of key life support systems withities.

Urban planning in Ontario has now moved from thigdtto the fourth, or ecosystem-based planning,
level. The Ontario provincial government, and meggional and local municipalities, developed lasd u
planning policies that reflect some of the prinegbf ecosystem-based planning. Planning unitbeing
defined according to ecological areas in addit@pdilitical boundaries or property ownership, sash
watersheds and bioregions. Built forms and systamséncreasingly designed in response to ecolofpcails and
systems, rather than the other way around. Theequesices of land uses are beginning to be condidére
multiple spatial and temporal scales, and developwiewed as an opportunity to heal the negatiyesicts of
prior land uses. In addition, broad-based, inteisglictional planning is becoming more common. égfnently
missing component of ecosystem-based managemewayba, is the monitoring and evaluation of nataralas
and systems, particularly at the site scale, terdehe whether planning and management policiepratecting
natural area features and functions through tintkisvsuburban landscapes.

The next chapter describes the official and seagnplan policies within the study municipalities f

limiting residential encroachment, and protectiatunal areas and systems in general.
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Chapter 5

Municipal Official and Secondary Plan Policies
for Protecting Natural Systems

This chapter presents the results of the contaiysis of study municipality official and secondatgns. It
summarizes basic, enhanced and pathfinder naterishgpe and water policies within the study muradifes in
the context of regional and provincial policies eldetailed policy analysis by municipality, prowdda
Appendix D, is the basis for this summary. Sectlbrisand 5.2 summarize the goals, objectives aficiggof
the official and secondary plan policies that estatnatural area and system protection and, npaefecally,
their protection from undesirable residential eactament activities. Section 5.3 discusses thetsesbithis
analysis in terms of the extent to which the stodicipalities have official and secondary planigieb that
recognize residential encroachment as a plannfwgjsand established goals, objectives and poligiksit

these activities.

51 Goals and Objectives

Goals and objectives contain the rationale foptaaning and management of natural systems. Ahestudy
municipalities have a general goal to conservegptpand enhance their natural resources, theiroenment or
their ecosystem. They also have objectives to presprotect and enhance their "significant” ndtareas, and
to maintain surface water corridors and/or terigstorridors. In addition, all of municipalitiesfer to their
natural areas, together with their other designatetveloped areas (cemeteries, active parksasteystems,
indicating that they are attempting to plan and agarthem collectively, rather than individually.

The specific ecological goals for natural systemasumclear. For example, Guelph and Oakville refer
maintaining "ecosystem health" (City of Guelph @P2, Pol. 2.3.11; City of Oakville OP 2004, p.fHda
Cambridge refer to maintaining the "integrity of @cosystem" (City of Cambridge OP 2004, Pol. 2.3a)
However, none of these municipalities define thesms, or provide objectives or targets that cdddised to
measure the achievement of their goals.

Nevertheless, all the municipalities mention sorha® functions provided by their natural areas or
systems. All seek to support some form of bioditrslowever, few are explicit about what biodivigyghey
seek to support, or at what scale. For examplelpBiseeks to support biodiversity in general (@itysuelph
OP 2004, Pol. 7.12e), Waterloo sought genetic bédity (City of Waterloo OP 2004, Pol. 1.7.3.18)d
Mississauga seeks "biodiversity compatible withigedous natural systems" (City of Mississauga O®62B0l.
3.12.1.2). Oakville mentions sustaining native fdaand wildlife (City of Oakville OP 2004, Pol.8age 12).
Cambridge is the most explicit, with its goal tgoport "native regional biodiversity", but only "wige
appropriate" (City of Cambridge OP 2004, Pol. 6).3n addition, all of the municipalities reconej or seek to
maintain hydrological or hydrogeological functiofrsterms of social functions, all municipalitiesek to
maintain their recreational functions; howeverviding educational, aesthetic, heritage or econdunictions

(e.g. tourism) are less frequently stated.
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All official plans state the objective of proteditheir natural areas from the negative impacts of
development and, to a lesser extent, site alteratiothese plans, development refers to the coctidn of
buildings and structures requiring approval undePlanning Actthe creation of a new lot, or a change in land
use (PPS 2005). Site alteration refers to the nudatipn of the land itself resulting from such aiies as
vegetation removal or grading and drainage works(B®S 2005).

Few official plan objectives relate to protectingtural areas or systems from the negative imphats t
occur following development or site alteration. Fotithe municipalities indicate that they will peot natural
areas from the negative impacts of recreationpafih they have few policies that identify the imgauf
concern, or how or where they will be mitigatedty@if Cambridge OP 2004, Pol. 2.3f; City of Gue(pk 2004,
Pol. 6.1b; City of Mississauga OP 2006, Pol. 3.22 n; City of Oakville OP 2004, Pol. 8, pp.11).M&hile
Oakville indicates that it will protect its natuileas against "day to day human activities," (Git®akville OP
2004, Pol. 8, p.12) it makes no specific referedhe activities of concern, how they will mitigahem, or
where. Mississauga is the only municipality witmanagement goal to regulate "public encroachment.”
Although the Mississauga Official Plan does notraethe term, it is assumed to refer, at leastin, po edge-
resident encroachment (City of Mississauga OP 2P65,3.12.2.2i).

52 Policies

521 Basic Policies

Basic municipal policies are defined here as mpaigdolicies that meet the requirements of proghand
regional policies. The content analysis indicalted municipal policies fulfill most provincial amdgional goals
and objectives by ensuring that there is adequatsideration of the anticipated negative impacdavelopment
(by developers) on designated areas (rather trstarag), and that specific negative impacts of conton,
known to be particularly and immediately damageng, mitigated. Basic municipal policies are lessif@d on
mitigating the construction impacts that are nanidiately evident at the time of development, amd o
protecting natural areas from the impacts that ofalowing development. See Table 5.1 for a sumnudibasic

policies by type within the study municipalities.
The basic policies of the study municipalities aféve types:

1. Policies that define what process and criterianinaicipality will follow to define and identify natal
heritage and hydrology-related areas (rather thaatic and terrestrial systems);

2. Policies that prohibit the development of structumad/or site alteration within the natural area;

3. Policies that regulate the type of developmentdlcatirs (within areas with sensitive hydrological
functions);

4. Policies that require developers or land ownetaluct studies that identify potential impactshedir
development proposals and how they will be mitiddtg altering the pattern of development (where
development occurs) and by reducing constructigraits (how development occurs); and,
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5. Policies that require studies or plans to deteemiitigation measures for specific impacts, suctieses
damage or removal, the alteration of hydrologigatems, or erosion and siltation.

Table 5.1 Basic municipal policies by type

Basic and enhanced Policies that regulate EIS footally significant | CAM* | GUE KIT MIS | OAK WAT
natural areas

1. Natural area/systems identification
Policies that define type of planning process aitéréa municipality N N N N N N
will use to define and evaluate natural areas/syste

2. All Development/site alteration prohibitions(except infrastructure
in some areas)

Policies that prohibit all development N N N N N N
Conveyance of natural areas considered througHaatkledication N N N N
Policies that specify conditions under which pragiesnay be refused | V N N

3. Development type prohibitions

Restrictions within areas with sensitive hydrolagifunctions N N N N N N
4. EIS/EIR study requirements

What and when subdivision-scaled comprehensivéesg@lS, or EIR | N N N N N
required

5. Specific impact study/plan requirements

What and when specific studies/plans requieed.(tree or storm water| N N N N N

management etc.)
ICAM = Cambridge; GUE = Guelph; KIT = Kitchener; MMississauga; OAK = Oakville and WAT = Waterloo
' = municipality has a policy meeting the provinagalregional policy requirements; when a cell ispeynthis means that the municipality
does not have a policy meeting the provincial giageal policy requirement.

The municipalities meet most of the policy requiesrts within the PPS (2005) for the regulation aflla
uses within hazardous sites and ANSIs and wittgioreal official plans for land uses within regiokyal
designated areas. There are fewer municipalitiés pdglicies for the protection of provincially dgsated
portions of habitat of endangered or threatenedispehowever, these habitats may not exist, or meaypave
been identified, within these municipalities. Thare no policies for provincially significant woadlds or
wildlife habitat because the province has not defiar identified any of these areas. However, thebéats are
often identified by the regional or local municiitiak.

There is less policy compliance to the PPS (20@5¢ips regarding water. The study municipalities
appear to have identified drinking water supphaarether groundwater and surface water areasding
surface water corridors and wetlands of all sigaifice. In addition, they have established rigosoisn water
management policies to reduce the negative impattgdrological regimes in terms of water quargityl
quality. However, there are no specific referertoamaintaining or increasing vegetation or porawfages.

The study municipalities appear to be in the pcdainderstanding and establishing policies togeto
individual features as interconnected systems. Mdrlyese municipalities may be impeded from imm@ating
these policies by prior development patterns thaeheplaced or degraded these systems. Whilé thiko
municipalities have policies to maintain and restibieir main surface water corridors, few polideanect these
areas with terrestrial corridors. It is not cledratvecological functions these corridors play wittiieir municipal
ecosystems or how their design and protective jgslicontributes to their functions. In additionyfpolicies
promote the wise use of water, in terms of maiimgimater quality and quantity through time.

All of the municipalities are generally in compl@nwith provincial and regional policies that poite

natural areas from the negative impacts of adjadevelopment. The wide range of definitions apptged
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adjacent lands indicates a high degree of unceyteggarding their impacts. There is no mentiotheftypes of
negative impacts of concern. This uncertainty tedubm a general lack of developer or municipahitaring of
development impacts, and the lack of sufficieneéaesh regarding urban natural area edge effects.

There is also uncertainty regarding how to defireelioundaries of natural areas. Many municipalities
continue to define the boundary in terms of a prami visible characteristic, such as edge vegetatowever,
some of the official and secondary plan policieingenatural area boundaries to include adjacergsathat
either support natural area function, or buffeirthenctions from adjacent negative impacts. Faregle, the
City of Waterloo defines its perennial streamsidiide 30 metres of adjacent riparian land fromtdipeof
stream bank (City of Waterloo OP 2004, Pol. 6.33(%0.ii)). This area is not defined as a "bufteudt as part of
the stream corridor. Others define valleyland ake$hore boundaries to include the adjacent laoelssary to
protect residents against erosion hazards (for pla@ity of Oakville OP, Pol. 4.3.2.1).

The Ontario government appears to be encouragimgcipalities to address this issue with its policy
requirement for municipalities to evaluate the egadal functions of adjacent land uses (PPS 206b 2PL..6).
There are no policies in study municipality officgad secondary plans that require studies to ataline
ecological functions of adjacent lands. Howevemaamnunicipalities have policies designating landia@ent to
natural areas for their important ecological ratesupport of natural area systems, and withiruttoan
ecosystem at coarser scales. For example, thedargguians for Waterloo's Laurel Creek lands and
Cambridge’s North Hespeler, designates areas eutsar natural systems as "constraint lands"s#me as
their natural system lands, but places fewer dgwetmt restrictions on them according to their lolegel of
ecological significance (City of Waterloo OP 2004).6.33.5.5, 12vii; Planning & Engineering Initiegs Ltd.,
2002, p. E-4). Waterloo was the first, among thelgmunicipalities, to recognize the importancéhese areas
in the mid 1990s, through their policies that regdilow impact design practices for storm water aga@ment,
wetland creation and housing densities determiimgaiart, by the needs of the adjacent natural @@és of
Waterloo OP 2004, Pol. P0l.6.33.5.5, 12 viii).énnis of the latter policy type, Waterloo has agothat they
"may give preference" to multi-unit residential ldirigs adjacent to significant natural areas, allowedensity
single detached subdivisions (City of Waterloo @B4, Pol. 3.1.2.8).

All of these municipalities have policies that sézkninimize the impacts of their development oa th
adjacent natural area through tree protection rements, and particularly storm water managemettioes.
However, only Cambridge and Mississauga have galici recognition of the ecological features andtfions
of these areas in support of core natural areamgstWithin their plan for North Hespeler, Cambedg
established policies that recognize that some avéhim the developed landscape are more impoiteterms of
supporting natural areas than others. Developeasaleser to natural areas are subject to gresgetation than
those further away and regulations include notgustnsideration of housing density, but also ype bf land
use and supplementary habitat requirements ofdleratural area system. In areas without suffteiparian or
supporting upland habitat, "habitat enhancememisdrare specified. Within other areas ‘complemsantand
uses are specified consisting of "more supportivban land uses than single-family residential laseks.

Supportive land use characteristics are assumieditale low lot coverage, deep building setbackasenal use,
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or low frequency single loaded streets. Many ofitiséitutional land uses, such as schools and blesrare
assumed to have these characteristics (PlanningginEering Initiatives Ltd., 2002, p. E-2 to E-8)hile all the
municipalities have policies that favour placinaals adjacent to natural areas, the stated pugfdkese
policies is to encourage the provision of sharedaational facilities between the schools and theinipality,
rather than to provide ecologically supportive adj# land uses (For example, City of Waterloo O@42@o0l.
6.33.5.5 (4.9)).

Mississauga, meanwhile, has policies to protedtieg patterns of residential development that play
supportive ecological roles (City of Mississaugdictdl Plan (2003), Pol. 3.12.2.2f). It designatessidential
woodlands’ (residential areas with large lots aldtively low lot coverage with mature canopy tle@fese
areas are recognized for their importance as hdbitétolerant canopy birds" and for their stormter recharge
functions. Mississauga has a policy that re-devetent or infill development proposals within theseas
"should seek to preserve the existing tree can@iyy of Mississauga Official Plan (2003), Pol. 34.2j, Sec. 3
— p.26). This policy begins to address the negatiygeacts on natural areas and systems that maly fiesn the

future densification or intensification of existingoan residential areas.

522 Enhanced Policies

Enhanced policies are those that define, and regaiir EIS for locally-significant natural areasq #imose that are
suggested, but not required, by either the proairai the regional governments. Relative to basicies, the
enhanced policies of the study municipalities tenbde more proactive, in terms of the municipgbigyticipating
in, or requiring developers to participate in, sfieeneasures to protect natural areas from devatoq.
However, most of these policies still focus on premg and protecting natural areas from develognmepacts
rather than post development impacts. See Tablmb®2summary of enhanced policies by type with& study
municipalities.

Most of these policies generally belong to two ptiypes: 1) policies that require or encouraged th
negotiation of specific conditions of developmepproval within or immediately adjacent to natunadas; and 2)
policies that specify how the municipality plansatmuire, restore, manage or monitor natural dneasler to

protect them through time. The most common enhapotdes are those that specify:

1. Conditions under which the municipalities will cader purchasing a natural area;
2. Restoration of natural areas, or corridors;

3. Management policies that specified native plantsestrict the use of non-native invasive species i
publicly-owned open space; and,

4. Participation of municipalities within stewardslaipd education programs mostly focused on private
landowners of natural areas.
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Table 5.2 Enhanced municipal policies by type

Other Enhanced Policy Types

CAM?

GUE

KIT

MIS

OAK

WAT

1. Conditions of Development

1.1 Restoring areas degraded by past land uses

Subdivision or site scale

Within an natural area prior to conveyance

1.2 Resident education or stewardship programs

1.3 Monitoring of Ecological Systems

Impacts of development/site alteration

2|

2. Municipal Stewardship Commitments

2.1 Natural area acquisition policies

Acquisition of natural areas

2.2 Restoration of negative impacts of past laresus

Subdivision or site scale (by municipality)

Natural area scale

Systems scale (watershed/subwatershed/lgpe)sca

3. Monitoring of Ecological Systems

3.1 Impacts of development/site alteration

3.2 Impacts of recreation/resident activities

3.3 Impacts of courser scaled urban developmeat/taind uses
(watersheds/subwatersheds)

2|2 (< <2 <2 <2

4. Standardized Management Regimes

4.1 Natives only in municipal lands

4.2 Discourage the use of exotic invasive planthiwilands adjacent tq
natural areas

4.3 Naturalization in natural areas and in othesrogpace types

4.4 Natural area or designation-specific managempelities

5. Resident or landowner education or stewardship

5.1 By Municipality (owners of private natural asga

\/
\/
\/

\/

\/

5.2 By municipality (residents adjacent to publitural areas)

2|2 |2 |2 |2 2 (<2

\/

2|2 (< <2 2 (2

ICAM = Cambridge; GUE = Guelph; KIT = Kitchener; MMississauga; OAK = Oakville and WAT = Waterloo
' = municipality has a policy; when a cell is empihis means that the municipality does not haveliay of this type

5.2.2.1 Provincially-suggested Policies

Enhanced policies that respond to provincial padieggestions include:

1. Policies that maintain connectivity between proialtg significant natural heritage areas;

2. Policies that restore the features, functions amhectivity of natural heritage areas;

3. Policies that maintain or restore biodiversity withatural heritage areas; and,

4. Policies that monitor the performance of municipéficial plan policies according to performance

indicators
(PPS 2005, sec. 2.1.2 and 4.11).

1) Maintaining Connectivity Between Natural Heritage Areas

Regional and local municipalities have policieq tiegulate development within their major and mirieer

corridors. In addition, remnant hedgerows, roadsiele corridors, utility corridors, and other sndtches of

remnant terrestrial vegetation are recognized egdlated for their role in natural area connegtivitheir

primary functions are the provision of movementicdmrs and habitat for wildlife and humans, and fojaiyy.

However, in general, these areas are not plannertéd the habitat or connectivity needs for spewiildlife,

vegetation species or their communities. An exoeptd this is the North Hespeler Community Planicivh

proposes corridors specifically to support the satievshed’s sensitive hydrological system, and wiaited deer
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(Planning & Engineering Initiatives Ltd., 2002 B2 to E-6). These species are identified as "ulairgpecies
for this landscape (i.e. meeting the habitat renénts of these species may also meet those ofletise

sensitive or less area-demanding species withisubeatershed).
2) Restoring and Enhancing Natural Areas and Conneivity

Many of the municipalities have policies that spettie restoration of natural areas from the negdtnpacts of
previous land uses. These policies are appliedtio terrestrial and aquatic habitats. Policies wéttpard to
terrestrial habitats largely specify the naturaioraof previously managed areas (e.g. utility hors, or
roadside areas). Some municipalities seek to isertrge percentage of the municipality covered dgstr All
municipalities have policies that specify the restion of stream corridors (for example, City otdtiener, 2003,
Sec. 5.5, 5.11).

3) Conserving Biodiversity

The PPS (2005) recommends the maintenance ora#stoof biodiversity, but does not specify "native
biodiversity, nor the spatial scale at which bi@dsity is to be supported (PPS 2005, Pol. 2.1.2nidpal plans
also rarely specify explicit biodiversity goals it their policies. Without a definition of thesarpmeters, these
policies are not very meaningful in terms of pramipleadership for the planning of natural systémas conserve
threatened native biodiversity. For example, matan areas have high levels of biodiversity becafisiee
large number of exotic species that are cultivabedaturally spread, within urban landscapes dititaon,

biodiversity may be high at the scale of a natarah, but low at the scale of the landscape.
4) Monitoring

The regional governments have policies that spéedyregional monitoring of performance indicatairthe
subwatershed/watershed scale (such as water qaafityuantity measurements). Many of the study
municipalities appear to be relying on these gawemts to perform coarser scaled monitoring. Howeaésw
of the study municipalities have policies requirdeyelopers to perform, or participate in, sitelestanonitoring
programs (For example, City of Waterloo OP 2004, ©83.5.5 (12.viii); City of Guelph OP 2005, P6I2 4,
6.2.5). Performance indicators for these monitogragrams are established within subwatershedestutiat
have baseline points of reference from which to itnoichange. Most of this monitoring is focused on
hydrological parameters, rather than those teratstr human. There are no policies for monitorting impacts

of post development resident or recreational ai

5.2.2.2 Regionally-suggested Policies

The more significant regionally-suggested poliégietude:

1. Policies that require watershed/subwatershed stud@ only for the planning of hydrology-related
policies, but for natural area systems planningeneral;
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2. Policies that establish criteria, or an independemmittee, for assessing development proposals;
3. Policies that establish a course of action shouldtaral area be threatened with development;
4. Policies that encourage standardized managemeanteggand,

5. Policies that encourage the donation, stewardshipducation of primate landowners of natural areas
and residents adjacent to publicly owned natuesdsr

1) Planning Through Watershed/Subwatershed Studies

Policies for secondary plans indicate that watetshdwatershed scaled studies are frequently rdjpiior to,
or in conjunction with, a site-scaled EIS. Thigals municipalities the opportunity to advance seeon
planning policies, or conditions of developmensdthupon their own technical assessments, ratheréhying

on developer-prepared EIS that may propose inadeaitigation measures.
2) Evaluating Development Compatibility through Asgssment Criteria

Most of the local municipalities have assessmatera for the preparation and review of developtpoposals
that require an EIS (the criteria for which is detimed by the level of significance applied to ttatural area). In
addition, within some municipalities, an indepertdamvironmental committee, in addition to municiptff,
reviews many of these assessments (For exampieofOivaterloo OP 2004, Pol. 2.3.14.6). These comemst
make recommendations to regional and municipal cisiregarding whether proposals should be appraned
under what conditions. Their use is a proven metifadcreasing municipal commitment to environménta
values (Hilts & Reid, 1990).

3) A Course of Action Should a Natural Area be Thratened with Development

The Region of Waterloo encouraged its area muritiggato acquire natural areas when developeesatien
them (Regional Municipality of Waterloo OP 1998].Plo2.10c). The Region of Halton also has a pdiicy
encourage its local municipalities to acquire, tlglo purchase or lease, waterfront land (Regionalitioality of
Halton OP 2004, policy 136.4). In addition, it encages its local municipalities to purchase nataraas, and
areas adjacent to them, in order to protect them fincompatible uses" (Regional Municipality ofltée OP
2004, policy 118.7). Most of the study municipaktialso have policies to acquire natural areasviéldpers
threaten them. In addition, both Oakville and Misauga have policies to acquire waterfront progsett allow
for public access (City of Oakville OP, Pol. 4.1 @ity of Mississauga OP 2004, Pol. 2.9.2.1-.3)véitheless,

the study municipalities generally downplay acdiggipolicies.

4) Standardized Management Policies for all Naturafreas

There are few management policies contained wéhinof the official or secondary plans. The Regibn
Waterloo recommends that its local municipalitiss only native and not exotic invasive vegetatidthiw

municipal plantings. It also recommends that isaanunicipalities develop individualized managenpdars

90



(Region of Waterloo OP 1998, Pol. 3.3.4, 3.3.5,2).he Cities of Cambridge, Mississauga and Olekkave
policies to use (where feasible) native plants wiffublic open space, while Cambridge and Oaktitlee
policies to discourage the use of non-natives widhnid adjacent to natural areas (City of CambridBe2004,
Pol. 6.4.3.3, 6.4.3.4; City of Oakville OP 2004|.Pol.2c, p. 150l. 4.1.3i; City of Mississauga @004, Pol.
3.12.2.2i). Most of municipalities also have pagihat encourage naturalization within parklanueng
appropriate. In Cambridge, the subwatershed smdydrbes Creek recommends a maintenance regime for
riparian buffers to sustain their hydrological ftions; and the siting of trails away from sensitareas to reduce
negative recreation impacts (Planning & Engineehmitiptives Ltd., 2002, E-12, 13, 26).

Mississauga has more management policies tharttke municipalities. A Region of Peel Official Plan
requires its area municipalities to establish @fiplan policies for the ‘proper management’ cditmatural areas
(Regional Municipality of Peel OP 2005, Pol. 2.3)2This led Mississauga to develop these managemen

policies:
1. The use of native plants and materials;

2. The control of invasive exotic plant species;

3. The regulation of "activities" within natural aretigat are "inconsistent with the retention of natur
forms, functions and linkages;"

4. The regulation of recreation activities to reduwertnegative impacts;
5. The establishment of maintenance regimes that aibtwral areas to reach a "natural state;" and,
6. The regulation of "public encroachment"

This was the only official plan that has a polibgitt specifically relates to residential encroachinen
assuming that Mississauga is referring to edgeeasiencroachment when it referred to "public eachonent"”
(City of Mississauga OP 2006, Pol. 3.12.2.2).

5) Stewardship and Education among Private Landowrms and Residents

The regions promote policies that encourage domasiewardship (including ‘wise management’) andcation,
among private landowners of natural areas, andiach lesser extent, local residents. However gtpeticies
do not receive much emphasis in a majority of tlvall municipal official plans. The study municipigé have

four types of stewardship policies:

1. Policies that acknowledge the importance of stesfdpdand make a commitment to ‘cooperate’ with
regional governments in their private landownewstrelship programs;

2. Policies that encourage developers to educaterssulieage stewardship among residents;

3. Policies that mention stewardship agreements adieymption should a privately owned natural doea
threatened with development; and,

4. Policies that state the municipality’s intent tc¢@arage stewardship and awareness among residents.
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52.3 Pathfinder Policies

Pathfinder policies are developed through theatiite of the local municipalities. Relative to lwagnd enhanced
policies, pathfinders tend to be proactive in teohsstablishing municipal leadership in the preaston and
protection of natural area systems. See Tabledb.8 Summary of pathfinder policies by type witthie study

municipalities. Most of these policies are onevad types:

1. Policies that require or encourage specific mitiameasures to address uncertain, or a broad cfnge
impacts; and,

2. Policies that specify how the municipality plansrianage natural area impacts in the post developmen
period.

Table 5.3 Pathfinder municipal policies by type

Pathfinder Policy Types [ cam?®! [ GUE KIT [Mis JoAK  [wAT
1. Specific mitigation measures
1.1 Policies that mitigate uncertain impacts thayrmccur during or post development
Buffers or minimum buffers required N
Buffers subject to an EIS
Setbacks required, or may be required subjeEtS N
Supplementary plantings may be required
1.2 Policies that regulate how development impadtge management of natural areas
EIS to demonstrate proposal not conflictirgnagement regimes
(locally-significant wetlands)
Provide space for management activities N
(ocally-significant wetlands
1.3 Policies that protect natural areas from futomeacts of adjacent residents
1.3.1 Options for Mitigating/reducing anticipatedgacts
Fencing N N N
Landscaping
Controlled pedestrian access
Roads
Signage
Resident Education N
By-laws N
1.3.2 Management of impacts after they occur
Commitment to regulate residential enchoaent | | | [V | |
1.4 Policies that address cumulative impacts oébgment
EIS to consider impacts of future demanddfewelopment | [V [V | [V |
2. Municipal Stewardship Commitments
2.1 Natural Area Management Policies
2.1.1 Standardized Regimes
Passive Management or naturalization N N
Use of native materials N
Buffers of Specific designations (hydrolegjiareas)
Naturalization (to forest) N N
Meadow or early shrub stage N
2.2 Policies that protect natural areas from reé@eampacts
Prohibiting access in some areas N N N
Using access points and trail location N N N N N N
Regulating negative impacts of trail constirt N N
IcAM = Cambridge; GUE = Guelph; KIT = Kitchener; MaMississauga; OAK = Oakville and WAT = Waterloo
\ = municipality has a policy; when a cell is empihis means that the municipality does not haveliay of this type

< | 2 2=
< <2< <
2|

<]
<2< <22
<]
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1) Measures to Limit Specific Impacts of Developmerand of Adjacent Land Use

All the municipalities have policies that requirvelopers to take specific measures to limit genengacts.
Policies that specify buffers or building setbaitkassociation with river corridors are most comnibnere are
frequently many reasons given for setback polidies.example, policies indicate that setbacksegeaired to: 1)
protect residents from unstable or erosive slopeprotect edge vegetation from construction imgaatd, 3)
maintain natural area views. However, municipaitigze few reasons to support buffer policies. Buffinctions
are frequently assumed site specific and, for soateral area designations, municipalities requineetbpers to
consider buffers, or define their characteristit@n EIS (Environmental impact assessment), EIR
(Environmental Implementation Report), or a bufferdy. However, five of the municipalities haveipiek that
require specific or minimum buffer widths for stne&orridors that range between 7.5 and 30 metrigg ¢€
Cambridge OP 2004, Pol. 6.3.3; City of Kitchener ZDB5, Pol. 7.8.1.2; City of Guelph OP 2005, P&.H
6.9.5; City of Oakville OP 2006, Pol. 4.3.2.1d;\Gif Waterloo OP 2004, Pol. 6.35.5.5). These widihgear to
reflect those commonly recommended in guidelinesiged by the province (such as those within thaisfiy
of Natural Resources (Ontario Ministry of Natur&dRurces, 1999), or by some Conservation Autheritagher
than specific watershed or subwatershed studiessélauthorities commonly specify buffer widths &f mhetres
to protect edge vegetation from construction imgpeamd buffers of between 15 to 30 metres to pirdtec

hydrological functions of streams and wetlandsr{Rilag & Engineering Initiatives Ltd., 2002).

2) Limiting Impacts of Development on Future Naturd Area Management

Official plan and secondary plan policies requiegelopers to consider the negative impacts of adfac
development on the future management of some hatgas, or specify policies to limit these futurpacts.
Within Guelph, Kitchener and Oakville proponentséto demonstrate within an EIS that their propémaland
adjacent to a locally significant wetland will figbnflict” with the way the wetlands are managedy(©f
Guelph OP 2005, Pol. 6.4.3; City of Kitchener OR20Pol. 7.5.2 (2.iii); City of Oakville OP 20060P4.3.2.3
c.iv). The province initially introduced this pajidor provincially significant wetlands in its Prioial Wetland
policy statement (Province of Ontario, 1992). Waterequires developers to ensure adequate landdess
conveyed with a parkland dedication adjacent togen watercourse to allow for its subsequent manage
(City of Waterloo OP 2004, Pol. 2.3.9). In addititimne North Hespeler subwatershed plan statestshapen
space system was planned to minimize the needsféuture management (Planning & Engineering Itiitées
Ltd., 2002, p. E-26).

3) Limiting Cumulative Impacts of Development

Some municipalities have policies that look beytralimpacts of an individual development to addfesse
impacts of subsequent developments. Three of theaipalities, Guelph, Kitchener and Oakville reguir
proponents to consider cumulative impacts of adjeleend use development on locally significant aetls (City
of Guelph OP 2005, Pol. 6.4.3; City of Kitchener @I®5, Pol. 7.5.2 (2.iii); City of Oakville OP 20080l.
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4.3.2.3 c.iv). The provincial government first aduced this policy for the regulation of developtredjacent to

provincially significant wetlands within the Proeial wetland policy (Province of Ontario, 1992).

4) Limiting Impacts of Recreation

Most municipalities have policies that state thettinal areas, or their buffers, will accommodatsspee forms of
recreation where compatible. Specific policiesrotlrecreation impacts tend to focus on reduchgimpacts of
recreation facility construction, and placing tsahd access points away from sensitive areasfeonple, City
of Waterloo Op 2004, Pol. 6.33.5.5, 4) iii d.). Hower, few policies state the impacts of concereitrer the

natural area, or buffer functions.
5) Limiting Impacts of Adjacent Residents

Few of the municipalities have specific policieshin their official or secondary plans for avoiditig
occurrence of adjacent resident activities, anderi@s policies for resolving them after they haseuored.
Oakuville’s Official Plan is the only one to havéaundary demarcation policy. Oakville’s policy régs some
form of boundary demarcation (landscaping, signgeing, and/or a public road) between shorelgsdences
and the adjacent natural area abutting Lake Ontahie type of demarcation is to be establishedmjunction
with "nearby residents," and its function is toyide a "physical and legal separation" betweertleland uses,
rather than to mitigate residential encroachmeity(@ Oakville OP 2004, Pol. Part D, i, b.). Wdter's Official
Plan states an intention to develop a policy teg@meor reduce post development activity impactadjacent
natural areas within the Laurel Creek Planning Afidee stated intent of the policy is to "controhtan access"
to Laurel Creek’s buffer areas via some means, aadhncing or signage (City of Waterloo Officid, Pol.
6.33.5.5, 10 iii, p. 248). However, this policy da®t refer specifically to adjacent residentiablaises.

The Management Plan for Kitchener’'s Doon South 8&ary Plan recommends a fence with signs
between riparian buffers adjacent to wetlands, ESB#ynificant woodlots and all adjacent land ypes$ (Doon
south community greenspace management plan 2003888). However, there is no policy of this typahe
secondary plan for Doon south. The Forbes Creekvatgisshed Study recommends two scales of policy for
addressing adjacent land use impacts of residequiiadivisions. Firstly, it recommends supportivigeent land
uses that will serve as a form of buffer, or tréosi between subdivisions, and sensitive natueds Secondly,
at the scale of the boundary, between residengalsaand adjacent natural areas, the plan reconsfemecing
and resident education regarding the use of pgstian lawns, and the proper disposal of pet maitweeplan
suggests these policies will address the follovéidgicent land use impacts: "direct residential @tment,
chemical use, light noise, pets and human preseitég particularly concerned about their degradimpacts on

interior habitats within core natural areas (Plagré& Engineering Initiatives Ltd., 2002, p. E-12).

53 Discussion

The content analysis indicates that the study nipalities generally do not recognize residentiareachment,

or post development impacts, as significant issti¢ise official and secondary plan policy levelewrofficial
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plan goals relate to protecting natural areas fresidential encroachment activities, or from anthefimpacts
that follow development; and none of the municigesihave objectives that could serve as measuiratitsators
of goal achievement. Few of the municipalities hsgwecific policies for either reducing the incideraf
encroachment activities, and none have policiesefeolving them after they had occurred. Although t
municipalities rarely mention the actual residdritigpacts of concern, some indicate that they idtendevelop
policies to protect their more sensitive naturebarfrom unspecified adjacent land use impacts. itlicates
that there is an awareness of the natural areadatipn resulting from adjacent land use activitiesvever, this
concern has not yet translated into identifyinggberce of the degradation and establishing a eafraction to
address it. Municipal policy options focus largelyfine-scaled courses of action, such as the legiaient of
property line demarcation, such as fences, rattzar on courser scale solutions that might involgeiicant
changes in subdivision configuration or establighiiternative land uses adjacent to these sensitéas. This
appears to reflect an assumption among the mutit@gahat fine-scaled boundary mechanisms, ssderces,
can effectively mitigate these activities and thmipacts on natural areas. The official and secgnglans do not
mention any strategies explicitly for reducing e@ahment, or adjacent activity impacts. However,ghlicy
options being considered, such as boundary den@rcand public roads suggest that the municiaslitire
considering a site scaled containment strategystielts to concentrate resident activities withiolose to the
private property boundary. Other commonly mentiopelity options, such as signage, and residentagatunc
suggests that they favour a strategy of indireaitigring the behaviour of adjacent residents ted to
encroachment activities.

In terms of the planning trends for natural ared systems protection indicated within the literafuhis
content analysis indicates that the focus of pedids still on the protection of natural aread)eathan natural
systems. Accordingly, policies focus on ensurirag ttevelopers consider the negative impacts of taed use
pattern change and construction methods, undexstuamption that if certain measures minimize sitdesl
impacts, within and immediately adjacent to thairadtarea, the natural area’s pre-development feaand
functions will continue to exist. The general ladlpolicies that protect natural areas from residetivities, and
land uses following subdivision release, and peditchat actively manage natural areas to ensute tha
municipalities sustain the features and functitinsugh time, reflects this assumption. There isrgegal lack of
municipal monitoring policies to provide the prdabét natural systems become degraded followingldpureent,
and therefore require policies to protect therhésgost development period.

Nevertheless, the focus is shifting away from tratgrtion of isolated natural areas, toward the
protection of natural areas as key ecological sstesys (or “infrastructure”) within coarser scaleolaun
ecosystems. This analysis confirms that the mualitips studied are beginning to practice ecosydiased
planning. Although there remains a general lackaoflogical objectives for the planning and manageroé
natural areas in terms of their functions at déferspatial scales, the independent componenitgesé thatural
systems are becoming spatially connected. Thisdaroing through policies that preserve linear slaapatural

areas, or corridors, and that value and restoer @tfeas in the landscape that are potentiallyfignt as

95



components in the natural area system. These iagalicies that restore areas that were degradedl girevious
land uses, and other areas of "open space" to matweal states.

The planning of natural systems is also expandiadgjaly outward from a focus on the natural area
patch or corridor, and its immediate adjacent lase edge, to embrace more remote adjacent landindes
further toward planning all the lands within theterahed as natural systems. This shift is occuthingugh the
watershed/subwatershed planning process that lsasmaged municipal planners to take a more actamning
role at coarser scales.

Landscape ecology theory suggests that ecologi@ahfmg should occur at a minimum of three scales
in order to design ecological systems that adetyusitgport multiple scale form and function in taadscape
(Dramstad, Olson and Forman 1996). The policieevead in this content analysis indicate that plas@ee
moving toward multiple scale planning. Planninghafural systems is occurring at the subdivisiotesttaough
the preparation of EIS by developers, at the Whtet@nd subwatershed scales, through the prepacdipans
by municipalities, and Oakville is now conductingtural area-scaled ecological studies that indiaatérd scale
of planning and management is beginning to occawdVer, in many cases, one scale of planning imbei
replaced by another. For example, within some @ftiady municipalities, subwatershed plans tak@ldee of
plans that result from an EIS at the scale of thelwision. The municipal preparation of watershed,
subwatershed and natural area plans allow moreaipahcontrol over the planning of natural areaeys.
They provide municipalities with the knowledge, gsaped by evidence, required to plan proactivegsth
systems in advance of development. Ensuring thegldpers prepare subdivision-scaled EIS accordirggttain
criteria, without watershed and subwatershed mpaliGtudies of these areas, places municipal plarine
passive position, particularly when municipalitedevelopers are not conducting monitoring. Atgdame time,
a reliance on watershed or subwatershed plannidgtegmine subdivision-scaled policies does notall
protective policies to respond to natural areadgreespecific conditions that ideally should conitéto the
planning of protective policies. Oakville’s thirdade of planning may fill this gap.

Despite this shift in the spatial scale of natarala planning, a corresponding shift in the temEmaie
of planning has yet to occur. The study municipdihave very few mechanisms, in terms of offiaizd
secondary plan policies, for protecting naturabarend systems from negative impacts that occlomfirlg the
development period. This includes either directacip (edge resident activities, or recreationpdiréct impacts
(noise, light, microclimate, water and chemical#p pet predation, etc.). Watershed, subwaterstegdral area
studies and environmental impact studies focusegnlating land use in the protection of naturahararough to
the end of the development period. Yet, many ocdehraunicipalities are close to, or are, fully depeld, and will
have little remaining opportunity to apply thesetpctive policies. At the same time, many of thesel other
municipalities throughout Southern Ontario, aréhim process of redeveloping their existing urbad lases
making them more intensive, which may result iréased coverage of residential areas with strustarel an
accompanying increase in the numbers of residetsexreationists. Such an outcome is likely toltés
increases in both direct and indirect impacts dacaht natural areas. In addition, it may resuthim loss, or

degradation of supporting ecological functions witiadjacent residential neighbourhoods, such asiéisuga’'s
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“residential woodlands," as infill development emgsithe area covered by buildings and parking ¢otd,the
large canopy trees can no longer grow, or havefiigntly reduced life spans.

The following chapter provides an in-depth viewhofv municipal staff within the study municipalities
view residential encroachment activities and thaglerstanding and implementation of their residénti

encroachment goals, objectives, strategies, andigsl
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Chapter 6

Municipal Perceptions of Encroachment Policies antheir Implementation

This chapter presents the results of the intervigitls development, environmental and parks planrfersst
managers, bylaw officers and municipal real esiffieials. Analysis of the interviews revealed nihemes: 1)
definitions, 2) concerns, 3) prevalence, 4) sigaifice, 5) goals, 6) strategies, 7) policies, 8)Jémpntation, and
9) barriers to implementation. Five sections pretese themes. Section 6.1 describes how inteedswas a
group perceive residential encroachment. It sunzearow they define encroachment, their concentshaw
prevalent and significant they feel encroachmeniitiin their municipal natural areas. Section ée3cribes the
goals and strategies of the interviewees and thenicipalities. Section 6.3 describes the polidiesir
implementation, and barriers to implementation imigsach study municipality. Section 6.4 discushesrésults
of this analysis in terms of the extent to whicé ftudy municipalities have: 1) recognized theterise of
residential encroachment as a problem, 2) estauligbals, strategies and policies for its mitiggtand 3)

implemented these policies. In addition, it idéasifbarriers to policy implementation.
6.1 Perceptions of Residential Encroachment

6.1.1 Residential Encroachment Defined

Most interviewees define residential encroachmertha unauthorized use of public land by residents,
“Encroachment is any kind of use of our properst thasn’t been authorized or approved” (PP1). Hewev
majority of interviewees exclude at least somedersi activities, or their impacts, when it comeaddressing
residential encroachment. For example, when adkedtaesidents dumping waste in the forest edge, on
interviewee replied, “that's not encroachment thgufey're just dumping their own personal items in
parkland” (FM1). Many indicated that they excludédties that do not leave highly visible tracegch as pool
water disposal, or chemical use. Others said @idert has to be consciously encroaching, whilestidrothers
the resident has to experience a personal gaineMenvsome interviewees consider these distinctioglsvant,
arguing that encroachment consists of any unawbamctivity, “any type of negative activity cadieut by
residents, whether they know about it or not, ftbmsubtle effects of feeding or attracting anini@lextreme
activities, such as building structures or poolthim forest” (FM3).

Interviewees have different spatial definitionsedidential encroachment (Figure 6.1a). Many dedl t
residential encroachment included impacts fromvaiets occurring within the forest edge, as weltfagse from
activities occurring within immediately adjacensidential properties. Others said that impactsltiegufrom
edge-resident activities within their property bdaries should not be included. They argued thédeats must
be physically within the forest edge to encroactsndaller number of interviewees argued that resialen
encroachment should include all impacts of an aijresidential land use, whether they arrive from

unauthorized activities within the forest, withidj@cent residential yards, or from areas more remot
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But there’s a lot of different types of encroachimeénmping and, um, the
indirect ones, the functional ones being more tiagund noise and sound,
light and pets and that kind of thing, things that of extend the impact even
if humans don’t go into the spaces themselves; iimgiacts do. (PC1)

| Non-edge Housing Subdivision + Edge Resident Propisr+ Immediate Forest Edge + Unauthorized Recreatio Area

Edge Resident Property + Imnmediate Forest Edge + Uauthorized Recreation Area

| Edge Resident Property + Immediate Forest Edge |
I I

| Immediate Forest Edge‘
I I

private/public boundary 1 /
|

7

Non-edge Housing Subdivision | Edge Resident Property
I I

Figure 6.1a

Community/Urban Matix Encroachment= « =Construction Encroachment « :Edge Resident Encroachment S
Development of Adjacent Urban Matrix Contiguous Subdivision Development Housing Occupation
y

TIME |
1 subdivision Registration

Figure 6.1b

Figure 6.1a and b. Spatial and temporal definition®f residential encroachment

Interviewees also hold different temporal defimof residential encroachment (Figure 6.1b).
Interviewees who were planners indicated thatéselential encroachment process begins prior ideets
moving into their homes. Some said that the coostm process generated materials that residebtseguently
use in their encroachment activities, such aserctnstruction of tree forts. Others said thatdeug often
crossed the limit of development removing parhefiorest edge, and that builders commonly gradesad
these area in an effort to repair their encroacligndmese construction-related encroachment arags m
subsequently become part of the resident's yarmah anintentional invitation to encroach. Gradiegtificates
may also be approved without verifying that thedgtharea meets the agreed upon limit of development

We've got tons of those too where it's like thegmer's gone out to do a
grading certificate sign off and ah, in that cds#’s not a city person, the
consulting engineer, and they might say that itie find then all of a sudden
we get out there 2 years after the fact; it's beigned off and someone’s

complaining about another issue and we're goiny,n®y God, you know
you've got 50 extra feet!' (PP5).
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6.1.2 Concerns

Interviewees raised a wide variety of ecological aocial concerns regarding residential encroachri@ose
troubled by ecological impacts stated they wereceamed about the loss of, or damage to, foresttatige,
particularly the understory, “We're getting encroants of a large variety — removal of vegetattmmpaction
of soil, degradation of the woodlot understory atthmy biggest concern” (FM5). The introductioneadbtic
species is also a concern. Interviewees indicir ésidents contribute to their introduction thgi yard
extension activities and the dumping of waste:

We had euonymus going for hundreds of square mefrés a foot thick, 30

feet up the trees — nothing could compete. We belieat it was actually

introduced by people dropping their cuttings. Egenple who believe that

they are doing the right thing — dumping green wasb the forest (FM4).

Many are concerned that encroachment activitiegicpkarly yard extensions, will lead to an
incremental and cumulative loss of forest ared imtwildlife and human recreation. They said thei
municipality had protected these areas for the fiteyfeall people in their communities; and thatias unfair that
some residents took pieces of it for their own vselegraded it, “Someone is using the propertytfeir benefit
to the exclusion of the general populace” (FM2)laByand property manager officials are particuladypcerned
about the possibility of long-time encroachers a&aog public land for free through successful adeer
possession claims, “In parks particularly, you kndwomebody comes out with 10 or 20 years of &gk use
of a bit of our park, they could claim adverse pas®n” (PM2).

Forest managers and bylaw enforcement officersedpoessed concern about reduced public safety or
increased municipal liability, should an encroachtearm another member of the community, “We neatksl
with the ones that are hazardous, causing an uogaéktion first” (PM2).Encroachment that involvaissafe
stairs and decks and other structures like tresdsoare priorities for mitigation, “We've actuaibund some old
decks that if you stepped on them, you would fatbtigh into the ravine! They had to be mitigatechediately”
(FM4).

Despite their concerns, some interviewees do fiit tesidents, or the community, are concerned bou
residential encroachment. Some said they did rigk thany residents appreciated the ecology of ahareas, or
were aware of the negative impacts of encroachamities:

It seems like for residents it's a feel good-thitigt people see trees, you

know they don't understand the vegetation commuiigople mean well, but

| just don't think they have a lot of connectiortween their individual

activities and what that means (DP3).
Forest managers and planners in both KitcheneCamcbridge argued that awareness of the encroaclissemet
was low because residential edges are often hifldencommunity view, “In a lot of cases in our natiareas,
we don’t have trails near the property edge, s@lgemay not notice” (PP1). Furthermore, there veggaiments

that since a majority of edge residents are enbingcfew are likely to complain about it to theiunicipalities:
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When Kitchener looked at its encroachments, weddbat over 80% of
people were encroaching, so it's sort of like eledy’s doing it so the
number of people that have concerns about it aresdat limited (FM3).

There were also concerns raised about the impéetscooachment on interviewees’ ability to do their
jobs. Some interviewees argued that it is theirtgpsteward the forest on behalf of the public feed less able to
do so because of encroachment activities:

You know, we go through the process of trying totgct and enhance these

natural areas and a lot of it, even engineered epace areas, are design built

to regenerate over time. So, we put in these remuints for a specific reason

and we don’t want these encroachments to happdrinaariably it has been

a struggle (DP4).
One development planner argued that it undermiaesltility to enforce her municipal zoning byla@$e said
that residents have come to her city hall to afgiya re-zoning of the land behind their propersieshey could
encroach legally. She commented that when she slarmie-zoning request, residents often get angrguse they
say all their neighbours are encroaching and thei€doing nothing about it:

You know, if you've got somebody coming in, we @uititen here ask for

valley watercourses to be dedicated below top oktwa below the flood line

hazard. Well, if you've got somebody with their peitting there, this

neighbour’'s coming in for rezoning or wants to dmsthing, and they look

and point downstream and say, ‘well they're natampliance.’ It makes it

very hard to then keep consistently applying thesthrough development

applications (DP3).
She also maintained that encroachment undermimezbiigy to negotiate protective mechanisms with
developers for new developments. She indicatedsthrae developers are aware of the high level of
encroachment. She said that some have decidei ihpbintless to concede land to her municipdlitprotect
these areas when the municipality cannot protduint residential encroachment, “It sort of bredksvn our
ability to negotiate and protect these areas” (DP3)

Some forest and parks operations managers alsol@ioeg about the amount of time they dedicate to
dealing with encroachments rather than addresgipgiitant silvicultural concerns. They complained @b
having to repair municipal fences and remove gat@siens and waste. Some argued that if they dmaoage
encroachment impacts the forests looks degradedyed for, and may attract further degradatiors fike
vandalism. It begets vandalism. And we’ve got iredi going in there and living in there becausg dee that
it's in a degraded condition” (FM2).

6.1.3 Prevalence

There is a wide variety of opinions among intengew concerning the prevalence of encroachment mcipal
forest edges. Many of the interviewees in KitcheMississauga said Guelph believe a large propodfdheir
edge residents are encroaching, “It is at epidgmaportions across Ontario” (FM2). This belief iitdkener and

Mississauga may stem from the results of encroanhmsveys conducted in these municipalities in6188d
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1999, respectively. The surveys indicated a sigaifi percentage of edge residents were encroaiihg and
FM4). However, many of the interviewees in Cambeidgd Waterloo indicated that they do not knowis i
prevalent. Some said that they are not sure bethegéave not conducted surveys, “I don't knoweReent of
the encroachment throughout the city” (PP1). Othaid they suspect only a minority are encroaching:

They are common, but they are not, | think | cantkat they're not rampant.

If one were to look at say twenty lots, you'd prblyssee about a third of

those lots where you have somebody trying to kinalter conditions (EP4).

Interviewees in Oakville stated that they thougidreachment is not prevalent in Oakville. Oakville
conducted an encroachment survey in the early 188@ssimilar to Kitchener and Mississauga, fourad &
majority of residents were encroaching (FM5). mivees said that they subsequently implementethirig
policy, and that it has been effective in addres#ie encroachment issue, "l think that in the 28syears
through the policies that we put in place, thateheroachment issue is not an issue” (PP4).

In Cambridge, Guelph and Waterloo interviewees teel there are more residential encroachments now
than before and that this is why their municipatitare beginning to address the problem, “I thimtc@achment
is increasing. | think the general public has kesgrd for public land and what that means andebpect for that
and they are pushing the bounds in some cases)).(Bters admitted their municipality had ignored
encroachment, but are now ready to deal with igif¥now the city's been in existence for 175 or ¥&8rs, or
something like that, and we've turned a blind eyedme respects” (PM2). Interviewees in the Foyestr
department in Mississauga said that in the pastdtedf wanted to deal with the problem, but latklee
necessary tools. In addition, they stated that foassters and parks managers failed to apprettiatenpacts of
encroachment:

People, who have been with the city a long timgehzeen trying to deal with

these issues, but they say that they didn’t hagé&dleth’ or the backup by

which to deal with it. The spearhead came fronfdhesters, recognizing

what an ecological impact these things were haffin4).
A few of those interviewed said that while theirmiaipality is ready to address the issue, they tithdt
residents are ready to support their municipaligfferts, “I think that the general public is mayheat keeping up
with those values” (PP5).

Interviewees in Guelph and Waterloo said that eaafiment is common in all open spaces, whether a
natural area, an active park, or a storm water gemant facility, “It is a common occurrence in tsrof it is
happening in all types of green spaces and acrasgipalities” (BE4). However, there is some feglthat it is
particularly prevalent within forests, particulathose remote from public use, “Typically where veere
encroachment occurring is in the less used saratfral areas” (PP1). One forest manager suggtsied
encroachment might be more common in neighbourholoascterized by a high proportion of young faasli

| would say it varies by the demographic profilefed community. For
example, in terms of Iroquois Shore Woods, marntpein are retirees, like
they don’t have the physical capabilities, theyiot gardening as much and,

they're encroachment activity might have beendiftetwenty years ago when
they first moved in, but now they're not. But theawrer communities, the
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newer woodlots, that generally attract the youmgeidents, yes, probably
because they can’t control themselves, they'rdtere doing little, what they
consider, improvement projects and plantings, andting up, so, yes, in
those areas which are probably close to the noghpaat of Oakville (FM5).

6.1.4 Significance

A majority of those interviewed indicated that thegre unsure whether encroachment was ecologically
socially-significant relative to other impacts asated with adjacent land use development, sudo@struction
or recreation-related impacts. However, many swththat construction and recreation-related impaetsnore
significant.

Many who assumed that construction impacts are sigstficant pointed to their ecological
significance, particularly those resulting in thtei@tion of hydrological regimes, or the removiite forest side
canopy. They argued that these impacts were reagijgrent within three to five years following ctastion,

| think the engineering effects have a far morai§icant impact on the
ecology of the woodlot because they get right éoftindamentals and affect,
| won't say on a watershed basis, that's an exadiger, but on a broader
basis. For example, diverting the overland watarfinto a piped storm water
system changes the whole water table in the emtiggllot. That will have a
more dramatic impact and longer felt even thankmaw 50% of the lots
going in and pruning back the overhanging limbs §yM
On the other hand, there was some feeling thahjrigrand engineering advances over the last settecaldes
have lessened the impacts of construction andatenerelated impacts might be more significant:
Water management infiltration galleries, gettingugrdwater back in the
ground to maintain wetlands and so on, | think eegetting a handle on that.
And, | think that probably they would have formelgen the worst impacts
on remnant natural areas, but | think we're impmgvil think now it is the
unintended impacts from recreational uses. Likemtain biking can involve
some pretty substantial construction projects heg'te hidden from public
view by and large. They often use organic soil aitbat are wet, streams and
S0 on. So it’s not just trampling of vegetation. Weyetting into fisheries and
amphibian impacts (EP3).

There were arguments that recreation-related irs@aet more significant because their impacts extend
further into the forest edge, “encroachments sonflible at the edges and, yeah they can be badi think
generally, the most important values of a natur@haend to be located closer to the interior” (EP3

A few of the interviewees expressed concern thastcaction, residential encroachment and recreation
impacts may intensify if the housing and infrastmue in existing and newly developing areas expamagigh
the municipal implementation of the Ontario goveemt’s “Smart growth” planning policies:

We tend to box our plants in spaces that are tadl $msustain them, so it
doesn’t matter if you have all the conditions amdresome innovative
engineering applied within a subdivision. | thittk Doing to put a lot more

pressure on the remnant woodlots that are beimmpthoutside the protected
greenbelt zones’ (FM5).
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However, a planner consultant who has prepared mw&hyor developers argued that all these siteescal

impacts are insignificant relative to those ocaygnvith courser scaled urban development:
What we recognize in landscape ecology is thaktisea matrix condition
where certain parts of the landscape are basicatifrolling dynamics and
functions in the landscape. When you go from, agsicultural to residential
matrix there's a dramatic change. Expecting ustaltde to protect, you
know, go in and inventory before development and ‘s@ah there’s forest
interior birds and a range of other sensitive fesst)i when we know full well
that the conversion of the matrix is going to baltjoextricate those species —
they're going to have to leave or die, and theag’sal misconception on the
part of the municipal managers that in fact thegctually protecting the

feature - because what they're protecting is a oaggiece. The inhabitants
have left. (PC1).

6.2 Encroachment Goals and Strategies

6.2.1 Encroachment Goals

Approximately 60% of interviewees said they thoutylatt their municipal goal is to eliminate encraaemt;
however, they said the goal is unwritten, and maese not sure of their municipal goal. Some innges
stated that their unwritten departmental goal is toinimize encroachment because they do not\elie
possible to eliminate residential encroachment:

We don't have a goal | could even cite that woualg that, you know, we

have a zero tolerance policy or something like. thiiitink that it's inferred,

butit's, in practice, it's not practical. So, aywal, our hon-enunciated goal, is

to deal with, to minimize encroachments (FM5).

Only one interviewee indicated that his departnim@sta written goal. The goal of the forestry
department within Kitchener is, “to address anduicedhe problem of encroachment through educatidn a
enforcement” (Schmitt, 1995). However, one Kitchenterviewee commented that he saw no point irirftgav
this as a goal since there is not any way of adhieit until residents are better educated:

You know, | think setting goals is a bit ridiculoififou don’t even, because |
think the social issues have to be addressed Ifikst, we have all these
policies and that now, we say, 'no encroachmeméssay, you know, it's the
same thing when we say, ‘no, dogs must be leasiézll; most people don't
do it, so there has to be more public educationdFM

The remaining 40% of interviewees admitted thay #re unsure of either their municipal or departmen
goal. Some said that they do not have a goal becas&lential encroachment has not been identifieal
significant issue:

You know, | guess there's never really been angthiiought forward that,
that says, you know, they are absolutely horribleey're going to ruin
everything that we have (PP2).

However, many of the development planners, byldieert and property managers argued that addressing
residential encroachment is not their respongjbilit
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Part of the EIS is supposed to be the impact onahéral heritage feature
from the land use proposed. When we talk aboutdtspés really how many
of the trees are going to be lost. Is an appraphatfer being established? Is
the storm water being dealt with properly? Theghmremember about an
EIS document is that we're looking at it from widatwe force the developer
to do? That's why you get into the whole constrautthing. What you're
talking about grotecting natural areas from encroachmpstafter the fact,
how do we maintain it? (DP2).

6.2.2 Encroachment Strategies

Interviewees indicated that they do not implembatrtpolicies strategically. For example, they fead thoughts
as to whether they should reduce the intensityealaxtent of these activities; whether they stidngl addressed
at property boundaries or at coarser scales;what point in time they should be addressed.

Nevertheless, implicit municipal encroachment sgas were revealed by asking interviewees whether
their department or their municipality sought tduee the number of times encroachment occurre, ater the
way it occurred, when it occurred or where it ocedwithin the forest edge, or the municipalitylafge
majority of subjects indicated a desire to redixeertumber of times encroachment occurs, and exqaressmcern
that encroachment might be encouraged by authgrizimder certain conditions, “If you're goingtake on
when, or how much, it's almost like you saying #sceptable to do it” (FM4). However, the enviromtad
planners from Waterloo and Cambridge indicated tey sought to control where encroachment octuesigh
buffers.

Cause | have no control or influence over, openatly, how the city
manages the plan, so my solution from my end wbeltb set the
development back. You know, if there’s thirty metbetween the end of their
backyard and the significant natural area — I'mihghat’s enough (EP1).

Subjects were asked whether their departmentheorrhunicipality, seek to address all encroachment
or only those most significant. A majority felt thenunicipalities are focused on all encroachmeéttihink the
intent is just to mitigate any alterations at éllP4). Despite this intent, many bylaw enforcemproperty
managers, forestry and park staff indicated they thore frequently address safety and liabilitybed
encroachments. Furthermore, many environmentahptarand forestry managers indicated encroachments
within ecologically significant natural areas shibhk a priority because protecting these aredifotus of
official plan policies. Still others saw a needdous their efforts because their departments oricipalities lack

the resources, or the municipal support, to addikssicroachments.

6.3 Encroachment Policies and their Implementation

Study municipalities have developed policies t@hkesencroachments that centre on bylaw enforcenaedt

policies to prevent encroachment that centre oméaty demarcation and resident education.
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6.3.1 Policies to Resolve Encroachments

Most of the municipalities have had bylaws proliigitsome encroachment activities for many yearsvéder,
many interviewees indicted their municipality odigveloped effective bylaws, and procedures forlvesp
existing encroachments, in the last 5 to 10 ydatstviewees in Guelph said that their previousivgd did not
clearly communicate to residents that the munitipplohibited encroachments:

What we wanted to do was send out word that youetréo do this. And, so,

by establishing the encroachment by-law it saysytba shall not do any of

these things on the City's property without authation (PM2).

Cambridge and Guelph did not have bylaws that detiitcertain encroachment activities, particularly
yard extension types of encroachment. In addifiterviewees within many of the municipalities sththey
could not use their previous bylaws to force resisiéo remove encroachments, pay for their remowtie
restoration of the forest. For example, prior t02Mississauga relied on a parks bylaw that stitzgif
residents performed certain unauthorized activipesks operation staff, or a bylaw officer, coatk them to
remove the structure, or cease the activity. IfQitg decided to prosecute the resident under yean the
resident, if convicted, could face a fine or “othbenalty” (City of Mississauga Parks By-law 186-05pme
Directors of bylaw enforcement, including Missisga's, argued that they could not enforce theinkglbecause
the wording did not give them the authority:

| said that | would enforce it, but the wordingtbé parks by-law didn’t give
us the authority, or strong enough authority, t@adgthing about the situation
they described. So, really, from an enforcemergpestive, we didn't feel
that we had anything to enforce. It was just a jsiox that said, ‘you know,
you really shouldn’t partake in such and such &gtin the public space.’
There were no teeth to it and no process (BE3).

In response to these issues, Cambridge, KitchemeWaterloo decided to develop corporate poliaes t
supplement their existing bylaws. Oakville, on ditteer hand, amended their bylaws to make them more
effective, and Guelph and Mississauga decidedeatemew bylaws dedicated to resolving encroactsnéiitof
these policies or bylaws indicate residential eachonent can only occur under municipal authorinatio
otherwise, residents are required to remove timeromchments. Most also establish a course ofrafdiodealing
with encroachments under different circumstanceme\bf the policies include residential encroachngeals,
objectives or strategies. In this respect, theysamdlar to the by-laws. They provide a tool stedh use to resolve
encroachments, but make no municipal commitmeadtiess encroachment or its effects.

All of the corporate policies lack definitions af@oachment, and they address only yard extension
related encroachments. For example, the polickefdity of Kitchener only states examples of enchozent
activities they prohibit. These include fencesdgas and structures. The definition of encroachmithin the
City of Cambridge's policy can only be surmisedrfriine author of the policy. She said that residénti
encroachment refers to structures, gardens/lavemsiins, fences, and/or sports equipment that éxtem the

private boundary into the public property. Neitbéthese municipalities has a policy that addresses
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encroachment such as the dumping of waste, reasnealated or indirect encroachments, such as \aatér
chemical runoff. Interviewees in these municipaitindicated they prohibited some of these forms of
encroachment under their bylaws.

While interviewees in Oakville indicated they upeltiteir Parks bylaw to prohibit new encroachment
activities that arise through time, the bylaws dédissauga and Guelph establish legal definitiéns o
encroachment:

Encroachment means any type of vegetation, streidtwilding, man-made
object or item of personal property of a personcitgxists wholly upon, or
extends from that person’s premises onto, City-alhaads and shall include
any aerial, surface, or subsurface encroachmedtstaall also include, but is
not limited to, any activity that results in a revab addition, alteration, or
material change to the City-owned lands (City o&{ph By-law (2005)-
17789, p. 2)

Interviewees within all six municipalities indicateey have multiple courses of action for resolving
encroachments depending on the circumstances.bleedure may involve following one or many actions,
including: 1) asking residents to remove the erzhiogent; 2) asking residents to restore the fodmte3)
removing the encroachment; 4) charging the resifberihe cost of removal and/or restoration; 5ifinthe
resident; 6) authorizing the encroachment througarecroachment agreement; or 7) selling the enbroent
land to the resident. Asking residents to remoed #ncroachment and the uncompensated municipaiva of
the encroachment were common elements within fheigies and bylaws. Municipal removal of the
encroachment is particularly common when staff misighe encroachment minor (such as when it dtd no
involve a significant structure), and cannot deteemor prove, which resident had caused it.

While all policies or bylaws allow residents to §pi their municipalities to have their encroacimise
authorized; only two of the municipalities, Guelphd Mississauga, have a written list of criterionder which
an encroachment will not be authorized (Table &5lielph has their criteria written into their erexbment
bylaw, while Mississauga developed theirs as ar-départmental guideline. P. Lyons said that Mi&silga's
approach was preferred because it avoided lengiinyadl debate (P. Lyons, City of Mississauga, peaso
communication, September 15, 2005). Interviewedsth municipalities indicated they needed specific

criterions to limit the number, and haphazard apglref authorized encroachments in their naturahs.

Table 6.1: Criteria that guide the authorization ofencroachment within natural areas

Criterion Guelph Mississauga
Interferes with city’s current/ future purpose iolding the land * *
Contravenes existing contracts with other parties *
Creates unsafe condition/endangers public/adjgmeperty/owners * *
Increases city’'s exposure to liability * *
Contrary to City bylaws, policies or resolutionsRiovincial/Federal environmental policies * *
Interferes with forest management according toghegion * *
Interrupts natural/engineered flow of water *
Interferes with public utility or city installation * *
Conservation Authorities do not authorize encroashinor other level of government interested in area *
Applicant unable to demonstrate need for the emtnoent *
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The procedures necessary to deal with a signifieaotoachment can consume the time of many staff
members, including forestry, parks staff, bylanoeoément and property management officers, lawyers,
surveyors and council members. In addition, prasega resident can be very expensive, particuldthe case
ends in a courtroom. It can also be every experisiveesidents. For example, last August 2006, akvdlle
resident decided to clear 650 municipal trees withe forest edge behind her property line. Shegeasy to use
the land as an active recreation area. Oakvillegelthher a $1,500 fine plus $8,500 to restoredhest
vegetation. She entered a plea of guilty and gegdihe without going to court (P. Bouillon, City©akville,
personal communication, February 14, 2007). Bauiflaid the municipal costs of preparing this caseew
approximately $1,500 excluding overhead; howe¥éhe case had gone to court, the costs would haea
much higher.

Interviewees within all of the municipalities indited they implemented their encroachment resolution
policies infrequently. Many were frustrated theyl flieeen able to resolve only a small proportiorhefrt
suspected encroachments. They indicated they plymasolved encroachments in response to resident
complaints:

We're reactive, not proactive. We don’t go out éwak for encroachments. If
our managers see them or a neighbour complaineawesto react and go
through the process. (FM1).

Within most of the municipalities, forestry managerdicated their forest edge monitoring policiesev
mostly practices, or procedures. Staff within la## municipalities said they infrequently monitotled forest
edge where it directly abutted residential yardeylfocus their monitoring on removing potentidgzardous
encroachments, "There'd be more garbage pick aplitmantling of tree forts, normally this stufféactive"
(FM4). However, interviewees in Oakville indicatibéit where there are pathways running betweenrthate
property line and the forest border, regular mamitpoccurs because staff is able to access tbas\aith
vehicles.

Only interviewees in Mississauga said they proatyitry to locate and resolve encroachments.
However, those interviewed indicated that sinced2 0hen they enacted their encroachment bylawptbeess
has been very slow and difficult. Forestry stafincoented they have had many conflicts with bottdessis and
councilors, and have been successful in implemgtrtieir policies in only a few natural areas, "Wdinding
petitions, a lot of residents and politicians baiigsatisfied, councilor calls - a lot of talkin*M4). This may
partly be due to their strategy of implementingrtifencing policy at the same time as they restiir
encroachments. The fencing policy is meant to enthat encroachments do not reoccur; however, many
residents do not support its implementation.

The principal barriers to implementation are latkufficient tools, resources, and commitment from
council and/or staff. The City of Cambridge lacksyéaw prohibiting yard extension forms of encroaeimt,
such as buildings, pools, fences or garden extesasitet, interviewees said these forms of encroacizre
most significant. Without this tool, Cambridgetisa weak position to enforce the removal of an@inment,

or to ensure that residents cover municipal remandlrestoration costs. This is reflected in thatroachment
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policy that focuses on property management solsitfencroachment agreements and land sales), threon
forcing residents to remove their encroachmentsirfolicy indicates that council will authorizeaegoachments
through land leases when the encroachment is degroewstly or difficult to remove and where the
municipality does not need the land. Furthermone, interviewee indicated she would recommend ggllin
encroached upon land to council, rather than sigaitease agreement, even though selling landtismoption
within the Cambridge policy, "Our next attemptassell it. If we, if we felt that we could do withbthe land, we
would sell it before entering into an encroachnareement." (PM1).

Interviewees within all the municipalities said yradten lack the means to prove that residents pake
in encroachment activities unless there is clegsighl evidence directly linking the encroachmeithwesident
properties. For example, yard extension activigeseasier to prove because they visually extend fesident
yards, but with activities such as dumping or traaval of forest vegetation, a resident can cléiay tvere not
responsible for the encroachment. Intervieweegatdi thapolicies that remedy these encroachments are
limited to resident warnings, and staff removal:

The challenge with by-law enforcement is that pestause you find an
unacceptable activity behind someone’s propertgven if you find a
structure, you still can’'t necessarily prove wha idj unless you actually
physically see them doing it. Removing it tendbéaat our cost, unless we're
in a position that we can actually find clear evicketo charge. Then we
could recover costs, and it gets very difficult (8
Interviewees in all municipalities also said theyribt have the means to resolve many indirect farins
encroachment, such as the drainage of swimmingpopothe invasion of exotic garden plants:
The drainage of a pool, it could be killing micrganisms and things like
that, that are important in a wetland system, baitonly way re really enforce
things are based on physical conditions. We sirdptyt have a way to
evaluate the impacts (EP4).

Lack of resources was a major impediment, partibufar forestry staff, "We do not have the stafiid
I'm sure you'll find this out in other municipadifi, to be proactive and go out and actually wadldhlines of all
our parks" (FM1). The forest managers in most efrtiunicipalities suggested their departmental bisdaye
insufficient to manage these impacts becauseadladf supporting management policies. They argoat
many existing forest management procedures andigga@re based on the belief that forests areroeit
evolving naturally with litle management:

There is a big argument being made, not just fpmicant natural areas, but
others, that there has to be greater considergivanm to the cost of
maintaining them, the park infrastructure, rat@ntplanning occurring in
isolation. It's a huge management nightmare! (FM3)

By-law enforcement and property management staff midicated they lacked the required resources to
implement their policies or bylaws more frequengigrticularly when enforcement requires takingdests to

court. Furthermore, some bylaw enforcement intergis said the courts might be more likely to find a
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municipality negligent if a resident gets hurt anemcroachment when council has directed stafhfdement,
proactively, their policies or bylaws:

They will say, council directed you to do this, lyou did it this way.

Usually, if we're found out to be at fault, therathis going to lead to a harder

judgment. The single biggest factor determining tivhewe are going to be

reactive or proactive is resources. And, it doesrdtter which by-law we're

talking about (PP5).

Insufficient council and staff commitment were alspediments to policy implementation.
Interviewees in Guelph, Mississauga and Oakvilggested their councils were either not upholdirarth
policies or bylaws, or were instrumental in slowdgvn enforcement, or determining where their pedior
bylaws would be enforced. For example, in Guelphincil recently sold a piece of land to an encraarh
resident, despite staff recommendations to enfilveeemoval of the encroachment, and a bylaw tidahalt
indicate that selling municipal land was part &f grrocedure for resolving encroachments. One iig&pe said
that this council decision may undermine staff g@ffdo implement their policy and creates a precethat may
lead to similar council decisions in the future (BMSimilarly, an interviewee in Mississauga sudeed is
difficult to enforce their bylaw more frequentlydzise of councilor complaints. They indicated tveye forced
to make decisions regarding where they remedietbankiments based on politics rather than on thréfisignce
of the encroachment:

Someone complained so it came on the radar ofemiorsmanagement, so
they have taken them up. But, we spent a lot of timd money with ones that
do not represent the most significant encroachme#s of the city (FM4).

Nevertheless, interviewees in Oakville said thstrang council commitment was instrumental to
enforcing and upholding their Parks bylaw and tfesicing policy in natural areas adjacent to eshbtl
subdivisions in the early 1980s:

Successive councils of the day through the 8098sdto their credit, they
must have, I'll take a wild guess, | bet it isrobtfar off, 50 public debates
where the nimby syndrome was beaten back (FM5).

Despite concern on the part of forestry staff rdipa encroachment, many indicated they lacked the
commitment to address it, even if they had theuess. They argued they are not certain whethepankement
is a significant issue within natural areas, paféidy relative to silvicultural issues. They s#iety are just
beginning to prepare management plans that wildish management goals for individual natural ausea they
need to establish management priorities, accotitigese goals, before making a commitment to addrg the
encroachment issue:

| think those issues have to be dealt with as &gmgeand as a management
plan. | don't, | think that if you go into theseeas just dealing with

encroachments, it's, personally, | think you're tirag your time because it,
in some natural areas, encroachment may not badleserious issue (FM3).
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6.3.2 Policies to Prevent Encroachment

The most commonly established corporate policiepfeventing encroachment are those involving bamnd
demarcations, and to a lesser extent, residentdidocThese latter policies primarily involve tinstallation of
signs at park entries that prohibit encroachmeiitiies (primarily dumping) and first resident esuion
procedures. Most of the municipalities establistiede policies in the last 10 years, with the eticemf

Oakuville that established their boundary demaraogpiolicy in 1983.

6.3.2.1 Boundary Demarcation Policies

All municipalities have boundary demarcation pa@gcfor newly developing subdivisions. Two-third s
municipalities (Kitchener, Guelph, Mississauga @akville) have established these policies as catpor
policies. However, Waterloo's policy is an interdegmental procedure, and Cambridge's policy ispadmental
practice. Oakville, Mississauga and Cambridge lepelicy of a 1.2 to 1.5 metre black vinyl, chaiklfence
without a gate for residences abutting most naaneds. Guelph and Waterloo combine a "living fémdth a
municipal boundary marker. Their living fences dehef a three metre wide planted border with bargghosts
installed every 30 metres. According to the Guglplicy, the municipality can also specify a chaikIfence if
they feel it is necessary to protect the featuiigy(@ Guelph Corporate Policy 8D1, 1996). Kitchehas a
treatment consisting of a 1.5-metre high post atn&fre intervals. They also attach a sign to thst po
significant natural areas, indicating the nameéhefrhunicipality, the natural area's conservatiatustand their
encroachment prohibitions (City of Kitchener Treaddgement Policy, 2001). All the municipalitiesuieg
developers to establish residential boundary destiarctreatments on municipal land so that theyetw@ntrol
over the long-term management of the boundary.
Only the environmental planners within two of thenitipalities, Cambridge and Waterloo, said they

negotiate official and secondary plan buffer peliciin some areas, to address residential encresthm
Both environmental planners said establishing &big their primary policy for protecting senséiwnatural
areas from encroachment, i.e. they did not comthies with their boundary demarcation policies totpct
these natural areas from encroachment. For exampkn | asked one interviewee in Waterloo whethatdNoo
had an encroachment policy he said:

Yeah, | would say so, in the sense that we hawaieyon buffers. Now, do

we have a policy on mitigating encroachment ontifelos, you know, that's

debatable. We certainly have an approach that aktlik®ugh our practices,

and we have some things that we try to apply thindhg design stage to

mitigate it, but I'm not aware that we have a sigeapproach for policy

(EP4).
Both environmental planners said they negotiatdtebwidth based on the environmental significantéhe
natural area. Their official plan buffer policieglldor similar buffer widths for stream corridoiBoth require a
30 and 15 metre buffer for cold and warm waterastre, respectively (City of Cambridge OP, Pol. 67.ahd
6.1.4.8; City of Waterloo OP). In addition, Waterk Official Plan calls for 15-metre buffer for higuality

vegetation adjacent to or linking ESPAs and locsigyificant vegetation greater than four ha iraai&hile
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interviewees in other municipalities, including Gare Kitchener and Oakville, indicated they wereaasvof their
buffer policies, they primarily established buffésdimit the impacts of development, particulaity/impacts on
forest edge vegetation.

Interviewees within all municipalities said theywkano difficulty negotiating their boundary
demarcation policies with developers within nataralas adjacent to newly developing subdivisiongigver,
the municipalities appear to vary in their abilitynegotiate and implement buffers. For example,interviewee
said that for their most significant natural aréasstly wetlands and stream corridors), their mipaidty is
typically able to negotiate buffers of between € 80 metres, while for those less significant, thegotiate
buffers of between 5 and 15 metres. In additiorsdie that they negotiate buffers for terrestriabdlands of
between 7 and 100 metres (EP4). However, in anatiiaicipality, an interviewee said that their mupddity
has never implemented their official plan buffelipo She attributed this to a lack of council cortmrent, “I
have been very unsuccessful. Council does notitoythe idea of buffers at all’ (EP1).

Few municipalities have corporate boundary demiantatolicies for natural areas adjacent to
established subdivisions. Only Oakville and Miszigg apply the same corporate policy (a fenceatoral
areas adjacent to both newly developing and estadtli subdivisions. However, Kitchener has a deeentih
procedure and Cambridge and Waterloo have depadimpmactices of establishing municipal posts withbme
natural areas adjacent to established subdivisions.

All interviewees indicated that they infrequentiyrlement these boundary demarcation policies within
natural areas adjacent to established subdivisimrsexample, while Oakville implemented their fengcpolicy
within these areas when they first established thaicy in the early 1980s, interviewees indicatteat some of
these natural areas did not get fenced at that tiowever, they said they do not intend to implettieair
fencing policy within these areas now. Most intemvées indicated the primary barrier to implemeatatias
resident resistance to a new boundary demarcatatment:

We are looking at implementing boundary markersiwiour existing parks,

but it's, when we start doing that, it's going te & real contentious issue. It

will be, and | know other municipalities have startioing that and they hit a

brick wall when it comes to dealing with people.tBat's the other thing is

that even though you want to pursue these thibhganibackfire on you too

(FM3).
One interviewee said that Oakville could improve ibng-term implementation of their fencing pollmy
establishing an educational program that increagpgort for fences among residents. He arguediitiadut
support, residents within newly developing aredkasntinue to challenge the policy and this migatd to a
change to a less effective policy:

We could beef up our outreach program so that westelways reacting,

cause I'm sure next month there’ll be a plan ofsubion ad you have the

same argument over and over again. They'll say doest want it. They want

uninhibited access to the woodlot. And we’ll haweyb through the same
thing again (FM5).
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This policy erosion has already occurred with respelakefront properties in Oakville. Some of the
residents successfully challenged the corporatgrigrpolicy and the Oakville Official Plan now alle the
residents within these areas to negotiate their lmovmdary demarcation (City of Oakville Officiala®l 2004,
Sec. 4.1.3i (b)). Oakville installed boundary deratipn posts within some of these areas, but oh@illa
interviewee said significant encroachments havemwed, “In those areas we're getting encroachmefndslarge
kind, a large variety — removal of vegetation, cawtn of soil, and degradation of the woodlot usttey”
(FM5).

Interviewees within municipalities with fencing jpoés indicated they were more or less satisfietth wi
the effectiveness of their policies for limitingaeaachment, "l don't know if we're happy, but Ipest that we've
had this fencing policy for almost three decadekigs a good conservation tool" (FM5). Howeveimso
interviewees in both Guelph and Waterloo are lafisfied with their living fence and post bounddgmarcation
policies:

The reality is that chain link fences are morectiie at preventing yard

waste encroachment. So, um, some of the thingsotes to eventually. | got

on board with the chain link fences in some ar€hsy're just more effective

and made more sense; otherwise people just coristtieir own and move

into it (EP2).
One interviewee commented that the City of Guelphtb maintain the living fence after it has belanied and
that it takes a long time to grow into a physicairker to encroachment. She said her municipaditis the
resources to maintain the planted borders anddfiey become full of plants that residents considereds.” As
aresult, she indicated that some residents altemaove the living fence (EP2). One Guelph iniemge said
that he has resolvashcroachments involving the removal of living fema®nce a resident removes or damages a
living fence, or some of the plants die, he saat thsidents complain to the City and it is implolesto prove that
the residents caused the damage. Furthermore jttheas to pay for the replacement of the livingde because
they are located on city land (PM2).

Despite the dissatisfaction expressed by intervésweth softer boundary treatments, such as living
fences or municipal posts, some said that thepetter than fences because they make aesthetitedlying
transitions between the private garden and thetf@dge, and residents prefer them to harder boyinda
treatments, such as fences. They also argue et thpes of treatments are beneficial, or legafnhthan
fences, to wildlife and forest border vegetatiohe Thstallation of posts does not require the reahof/forest
border trees; and living fences can contribute itdlife habitat, and may reduce microclimatic edgfects
(EP4).

6.3.2.2 Resident Education Policies

Most of the municipalities have procedures andtmas for educating residents about the impactheif
encroachment activities on the natural area. Howéweas generally felt that edge-residents neaddxe better
educated in the forms and functions of natural asesystems, and the impacts of their activitigs, f

municipalities to reduce residential encroachmewels over the long-term.

114



Within newly developing subdivisions, proceduredude installing signs at park entry points. Imisr
of encroachment, these signs are frequently limiguohibiting dumping under the authority of dawy.
Although all the municipalities have installed switins within many of their natural areas, intamges were
uncertain whether they are effective. Many felytfaled to reduce dumping activities.

Developers or builders within all the municipabtiare required to distribute, and sometimes deyelop
brochures aimed at educating new homebuyers. Sameipalities re-distribute these brochures onee th
homeowners move into their homes; however, nonkedinterviewees knew whether residents receiveant
the literature, or whether it was effective in gftg encroachment behaviour:

My view on education is that really in a lot of east's a wasted effort
because you're going to get people regardless af thiey know, behave in
the way they want and then they're seemingly thestvaffenders when it
comes to encroachment (EP4).

Many of the municipalities focus their practices éducating encroaching residents within estabdishe
subdivisions. Forestry and parks operations stadf they sometimes hand-deliver shorter, more fedufact
sheets about encroachment, or speak to residemts thieir encroachments face to face. They geydesl this
method of education is more effective in convindiagidents to remove their encroachments thanmgaolit
general, or encroachment-specific, educational maggeHowever, most interviewees said that thiserfocused
method is more time consuming and they infrequenthlement it. Waterloo is the only municipalityltiave a
corporate proactive education policy. However ririmvees indicated they do not implement their goli
proactively, but only in response to existing eactument:

| think that's where we would ultimately like to ga social marketing
program where we identify where the barriers ang, éut why the heck this
stuff's happening and what we can do to make itvappen (BE4).

Most interviewees said the primary barrier to innpdating their education policies is lack of suffiai
resources, but suggested this, in turn, may bedinsufficient staff and council commitment, "Meaabsolutely
no budget to work with. Nobody has made encroactsreepriority, and | think that it's difficult fananagement

with their background to look at encroachment imteof the interdisciplinary thing that it is" (BE4

6.4 Discussion

The results of the interviews indicate all intervées are aware of the problem of residential ecbroant.
Employees within environmental and parks planniagestry, and parks operations are particularlyceoned.
They are concerned encroachment activities disgitaest vegetation, reduce forest area and conéritouthe
spread of undesirable invasive exotic species. Stitieese interviewees, in addition to bylaw offsseand real
estate managers, are also concerned about puletig &sues and increased municipal liability. Tekdter
groups are particularly concerned about the logmdéfland through successful resident adverse psisse
claims. A majority of these municipalities has deped most of their land, and the vast majorityheir natural
areas already have established adjacent subdisiditowever, many interviewees indicated they orlyedbped

or refined their policy tools to both prevent aedalve encroachments in the last 10 years. If easial
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encroachment is as prevalent as many interviewesgsest, then many of the residents of these sidioinig may
have longstanding encroachments. According to nodtiye bylaw officers and real estate managersvigeed,
some of these residents are likely to be succeshdy claim adverse possession of this land utteel_and
RegistryAct

While staff and councils are becoming increasiragiyare of residential encroachment, they do not
consider it significant relative to development aadreation impacts, or other planning and manageissues.
They are uncertain about the types of encroachommirring and whether their effects are ecologyoaill
socially significant. Although they see the direapacts of edge resident encroachment within floe@st edges,
many are also aware of the indirect impacts of midsidential community encroachment on the folastJack
the tools or the resources to address them.

This study and the content analysis clearly inéigdhat municipalities primarily protect naturatas
through land use planning policies prior to devaiept, rather than forest management policies post
development. However, a majority of intervieweedidated that preventing and remediating encroachmen
activities post development is extremely difficaittd resource intensive. These results clearly poitite
importance of planning in the protection of nataniadas post development, yet many of the developpienners
interviewed argued that addressing encroachmemtigir planning was not a significant part of theb.jThey
indicated that they focused on protecting natureds from the impacts of development, or constraciThey
said their job was to review the protection recomdations outlined in an EIS in light of official dsecondary
plan protection policies. Yet, this study and tbatent analysis indicate that goals, objectivespmiities related
to addressing residential encroachment (or anyg®stlopment impact) are missing from official aetondary
plans.

The lack of attention to the post development pitaia of natural areas is also evident in forest
management. Many of the forest managers interviesa@tthat the lack of active management withirr the
natural areas have left many degraded. They iretiditeir management policies consisted of depatathen
procedures and practices, rather than corpordieiabfind secondary plan policies. Within the vastjority of
municipal natural areas, management activitiesesticted to maintaining recreational facilitieslaesponding
to the hazard-related concerns of residents. Rveatianagement infrequently occurs. Many of thedtny and
park operations interviewees said they are condestheut the effects of this lack of managementleitsitural
aspects of some of their forests. They arguedatheuse they did not manage them properly, theiercu
silvicultural problems are more significant thaeyttwould have been had they been managed. Thiofack
management may not be due to neglect, but to dyiedd view that active forest management is utthgdor

these ecosystems - that they are better off beiingpl develop "naturally.” Forest managers aralaggsts
commented that this attitude is evident among masiglents living adjacent to forests who frequeabject to
the removal and trimming of forest trees adjacerthéir property boundaries. Some managers saidhtégp
impede their efforts to manage these forests plpperd that they sometimes avoid managing the edge

intensively as they would like to avoid conflictittwesidents. They also suggested that this ddita also
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common among their colleagues, including plannehs, may feel they are protecting natural areaghferong
term solely by preventing their development intai$ing, and by limiting construction impacts.

In light of this, they point out that encroachmenpacts are just one of many of their concernsyThe
argued that they need to assess the significantesé activities relative to their social and egalal values.
However, while the forest managers and ecologigtimsome of the municipalities indicated they had
developed management plans that specified thesessahd goals for two to three of their naturahsyrether
municipalities, such as Cambridge, were missindifipchstaff to develop these plans.

Interviewees indicated that goals, objectives drategies for addressing encroachment were geyerall
lacking. While a majority indicated that the imflimunicipal goal within their encroachment polgi®er bylaws,
was to eliminate encroachment activities, many eatggl their unwritten departmental or personal g@al to
minimize them, because they did not believe theinigipal goal was achievable.

Those questioned also allowed that most of the apatities follow an implicit strategy that seeks t
limit the frequency of edge-resident encroachmetivities. To implement this strategy they haveabshed
policies that create physical and psychologicatigies to these activities at the boundary, andletguhem
through the enforcement of bylaws, or policies Htdress encroachment resolution. Few interviewees
considered the alternative strategies outlinednapfer three for altering the way encroachment medyor
when and where it occurred, at different spatidkanporal scales. Most argued that following sudtagies
might indicate to residents that municipalitiesrpiéresidential encroachment activities. Nevertsgl¢here were
those who claimed they consciously sought to addzasroachment by controlling where it occurreduigh the
implementation of buffers between the natural asgasthe residential edge. In addition, Waterl®algners in
Parks program implements a strategy that reguhaesencroachment occurs, although the intent optbgram
is not to address encroachment, but to beautifyspatevertheless, participating residents are atbte conduct
activities that would normally be considered enchmaent, under certain controlled circumstances. ¢l@n the
goals of this program could potentially conflicttivthose of policies seeking to limit encroachmBmsirable
interaction between residents and their municipadts need to be defined in order to ensurelibgtare
consistent with forest management goals.

The interview results indicate the study municiedi have developed many policies to both prevedt a
resolve residential encroachment, largely withim Itist ten years. However, municipalities havecootbined
them into an integrated approach to addressingaesal encroachment over space and time. Accortdiige
boundary theory, the properties of the boundarywéen two different ecosystems strongly influenogeeeiffects.
The results of this study indicate that municipeditfocus their policies on establishing both ptalsand
regulatory filters to protect forest edges fromesdesident encroachment activities at the scatleeoforest and
residential border. Physical filters in the bouydamst development may be composed of boundaryesitsm
established to address encroachment, such as bgutetaarcation treatments and buffers. They mitgut e
composed of other boundary elements establishecéd other objectives, such as pathways and active
recreation areas to meet recreational objectivestoom water management ponds to meet hydrological

functions. Together, municipalities could spatiatifegrate these elements to provide multiplerflte
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residential encroachment activities at the scaté®forest and residential border. Yet, the resunldicate that the
study municipalities only establish these elemastseparate boundary treatments. For examplenis &f edge
encroachment boundary policies, boundary demarct@tments are not consciously developed in condtn
buffers to address encroachment, but rather toeaddhe impacts of construction. In addition, foreanagers
and ecologists indicate that, in general, all redtareas are protected from encroachment equatiyeitheless,
post development integrated boundary treatments bagn developed, albeit unconsciously, betweee som
natural areas and adjacent residential subdiviskeigsire 6.2 provides an example of a Waterloogirasteed
boundary treatment for cold-water streams. Tharreat includes boundary demarcation and a buffewell as
grass strips and path to meet a myriad of protectial recreation-related policy objectives.

Boundary theory also indicates that filters funetibrough time to protect adjacent land use values.
Planning interviewees indicated that the impactdevelopment, such as construction encroachmeirtgdur
subdivision development, could influence residémtiecroachment. In response to construction enbroeat,
planners have established policies to limit thegeacts, such as housing setbacks, yard depthts i
development, construction fencing or site inspestid hese policies establish boundary elementslationships
that contribute to the protective properties ofglost development boundary, yet interviewees inditthat these

construction-related boundary treatments were oasidered in the development of post developmesteptive

boundaries.
Living Fence /
30m10m 3.0mLOm
At
i, 2onm
1\/ ’\L \L
7.5m Public Buffer 30m Netural Area

Figure 6.2 City of Waterloo integrated boundary treatment between new subdivisions
and cold-water stream corridors

The results of this study indicate that study mipaiities infrequently implemented preventative
policies, such as physical boundary filters anéderd education, in natural areas adjacent to Esitelol
subdivisions. A principal barrier to implementatisiresident resistance to new boundary demarcation
treatments, particularly fences. In addition, steffl council commitment to implementing these fediés
frequently insufficient, particularly in the facér@sident opposition and competing forest managemeorities.

Interviewees also indicated their municipalitiegavimfrequently implementing policies to resolve

encroachment. Many said they lacked the resouacekin some cases the staff and council commitnt@nt,
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implement these policies more frequently. Otheid theeir policies, bylaws and implementation prages had
only recently been developed, and they were sfilhing them. As a result, many interviewees shéjt
suspected only a small proportion of the existingg@achments had been resolved. In addition, mamynented
their policies could not be implemented to addiedsect forms of encroachment, such as the flomesfdent
wastewater or herbicides and pesticides into trestedge.

These results indicate that the study municipalitiave developed subdivisions adjacent to natueaka
over the last 50 to 60 years without sufficientigies, and without sufficient implementation ofstitng policies,
to limit encroachment activities. Municipalitiesveayet to tackle the encroachment that has reswitiih these
established subdivisions. Policies to prevent theenargely missing, and bylaws to resolve them are
implemented infrequently. They also suggest thatioipalities may not have the resources to tadidestale of
this problem. Many interviewees commented thatiergial encroachment is a community-wide probledh an
that their municipalities could not solve it solely implementing their existing policies. They aeduhat
community involvement was necessary if a lastirigt&m was to be found. Spreading awareness anca¢idg
residents in the community regarding this issuérapmrtant toward this end, yet interviewees shat,tin
general, their resident education and stewardsblipigs were informally and haphazardly establisaed
implemented.

The next chapter presents the results from thetwnsite measurement of resident encroachment

behaviour in selected municipal forest edges.
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Chapter 7

Edge-Resident Encroachment Activities within Municpal Forests

Chapter 7 presents the results of the unobtruseesorement of encroachment behaviour within seldotests
of the study municipalities. Section 7.1 descritesresults of the intensive sampling method. Sest.1.1 and
7.1.2 describe the encroachment traces occurridgruall, and under different policies and boundgpes,
respectively. Each of these sections describeyieeof encroachment traces occurring, their fragyend
intensity, and their distribution in the first 2@tres of the forest edge. Section 7.2 describeethéts of the
extensive sampling method. Sections 7.2.1and d&s2ribe the maximum extent of encroachment faypés
of encroachment, and by type and category, ocautittler all policies and boundary types; whileisect.2.3
describes those occurring under different polieied boundary types. Both studies measured thendestaf the
encroachment trace from the property boundaryt@s svith no grass strips, and from the forest boirdsites
with grass strips. Both origins are referred taehes the forest border. Section 7.3 discussesnitfi@ds, in terms
of the effectiveness of alternative boundary deat#n policies and treatments for limiting residaht

encroachment.

7.1 Types, Frequencies, Intensities, and Distribudn of Encroachment Traces
in the first 20 metres of the Forest Border

7.1.1 All Policies and Boundary Types
7.1.1.1 Mean Frequencies and Intensities of Encrolament of all Traces

In 99% of intensively sampled sites, 4,422 encroaait traces were recorded. The mean frequency of
encroachment traces was 23.4 traces per sitecohipares with a mean frequency of native forestpmrants
(e.g. native plants, forest floor detritus or bswd) of 80 traces per site, and a mean frequehexatic
vegetation of 25 traces per site. Native, exotit @mcroachment trace types each covered an avefra@eto
50% of their quadrats. The mean intensity of ertnogent traces per site (a qualitative indicatografroachment
levels calculated by summing the mean frequendies@roachment traces by the mean cover scaleargtéy
each site and dividing by the number of sites) 8@8&. This compares with 102 and 306 per site fotiex

vegetation and native forest traces, respectively.

7.1.1.2 Frequencies and Intensities of Traces Bype and Category

Twenty-nine types of traces were recorded. Defingiof the different types are provided in Apperilidable
7.1 lists the total number of traces by type cfassiaccording to assumed encroachment motive:engdisposal,
yard extension, forest-recreation, response tefaecroachment, and garden vegetation expangsiace§
classified as ‘response to forest encroachmengaceoachments in response to the encroachmemé dbrtest

into a residential property. For example, the reaho¥ forest border vegetation that hangs overunbary fence
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into a residential yard. 'Garden vegetation exmamsiraces are exotic plants that arrive from @atjaresidential

yards.

Table 7 .1 Number of encroachment traces recordedithin all study sites by type and category

Waste disposal and yard extension were the mostincany recorded encroachment types and the most

Waste # of Yard # of Forest # of Forest # of Garden Vegetation
Disposal Traces | Extension Traces Recreation Traces | Encroachment | Traces | Expansion
Organic 1176 Lawn 852 Unauthorized 263 Forest Floor 137 142
debris Extensions Pathways Removal
Consumer 716 Garden 304 Forts 10 Hacked Tree 8
waste Extensions
Construction 216 Firewood 12 Furniture (in 5 Totals 145
Waste forest)
Granular 192 Building 12 Fire Pit 1
Material (including
fences)
Human- 141 Balls 11 Totals 279
placed Rock
Leaf piles 65 Swimming 6
Pool
Junk 61 Sport Court 2
Grass 36 Totals 1199
Clippings
Ash and 15
Charcoal
Compost 11
Bin
Compost 8
Christmas 7
Tree
Pool Pipe 7
Dog feces 4
Visible 2
Chemicals
Totals 2657

intensive; they accounted for approximately 59% 2 of total number of encroachment traces rechrde

respectively (Table 7.2).

Table 7.2 Frequency, intensity and percentage covef trace categories per site

Trace Category % of % of Sites with Trace Mean Frequency of Traces/ Mean Intensity*
Encroachment Category Site of Traces/Site
Traces

Waste Disposal 59 99 14 51

Yard Extension 27 44 6.2 35

Forest Recreation 6 44 15 8.2

Response to Forest 3 12 .8 4.1

Encroachment

Garden Vegetation 3 24 7 3.0

Expansion

Mean intensity of traces = total number of encroaeht traces x their cover categories / numberte§si

Fifteen types of waste disposal traces were redard®9% of study sites. Traces from this category

made up approximately 60% of the encroachmentsremmrded (Table 7.2). Types referred to as ‘athganic

debris (e.g. branches, discarded plants)’, ‘miaoeibus consumer waste’ (e.g. packaging materials),

‘construction waste’ and ‘granular material’ (sgjfavel etc.) accounted for approximately 86% bivalste




disposal traces (Table 7.3). Waste disposal tygamstcovered a mean of 26 to 50% of their quadridsre 7.1
is an example of typical yard-related wastes sathiplea Cambridge forest edge.

Table 7.3 Waste disposal traces for all policies a@rboundary types

Waste Disposal Trace | % of Waste | % Sites Total # of | Mean Mean Mean % % of
Types Disposal with Traces Frequency Intensity of | Cover Encroachment
Traces Traces of Traces/Site Traces
Traces/Site
Organic Debris 44.3 91 1176 7 32 5 (51to 75% 27
Misc. Consumer Wastg 26.9 78 716 5 10 2 (1 to 5%) 16
Construction Waste 8.1 44 216 2 7 3 (6 to 25%) 5
Granular Material 7.2 34 192 3 12 4 (26 — 50%) 4
Human-placed Rock 5.3 31 141 2 7 3 (6 to 25%) 3
Leaf Piles 2.4 12 65 3 13 5 (51 to 75%) 2
Junk 2.3 18 61 2 5 3 (6 to 25%) 1
Grass Clippings 14 11 36 2 6 4 (26 — 50%) <1
Ash /Charcoal 6 6 15 1 4 3 (6 to 25%) <l
Compost Bin 4 4 11 1 7 5 (51 to 75%) <1
Compost .3 4 8 1 3 3 (6 to 25%) <1
Christmas Tree 3 5 7 1 4 5 (51 to 75%), <1
Pool Pipe 3 2 7 1 6 3 (6 to 25%) <1
Dog Feces 2 2 4 1 2 2 (1to 5%) <1
Visible Chemicals A 5 2 1 4 2 (1to 5%) <1
Total Category 00 99 2657 14 52 4 (26 — 50%) 60

IMean intensity of traces = total number of encroaght traces x their cover categories / numbertesi

Figure 7.1 Dumping of organic debris at 42 Pezzadgtreet, Winston Blvd. Woodlot, Cambridge
(Source: W. McWilliam Digital Photograph, June 2005)

Encroachment traces related to yard extensionitieesiwere recorded in 44% of all study sites. They
composed 27% of all encroachment traces recordeun lextensions (areas of mown grass) and garden
extensions (e.g. flower beds, patios etc.), togetteeounted for approximately 96% of these tr§Table 7.4).
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Although yard extension traces occurred less fretiyiéhan waste disposal-related traces, they ehaleover a
greater proportion of their quadrats, occupyingeamof 76 to 100%. Building encroachments (inclgdences)
were sampled infrequently; however, they may haenhunder-sampled. Only 38% of the study sitesshad
municipal fence, post or survey stake to indichgel¢gal property line. Locations of property livesre assumed
in alignment with neighbouring fences; howeversthéences may not have been located on legal gydjpess.

In addition, sites with doubtful property boundérgations were not selected for sampling. Figulei§ an
example of garden extension traces sampled withinrcipal forest edge in Kitchener.

Table 7.4-Yard extension traces for all policies athboundary types

Yard Extension Trace % of Yard % sites Total # | Mean Mean Mean % % of
Types Extension with of freq. of Intensity of cover Encroachment
Traces Traces Traces | traces/site | traces/site Traces
Lawn Extensions 711 31 852 14 85 6 (76to 100p0)9 1
Garden Extensions 254 24 304 7 35 5 (51 to 75%) 7
Firewood 1.0 4 12 2 7 5 (51 to 75%) <1
Buildings (including fence) 1.0 2 12 3 11 4 (26098 <1
Balls .9 4 11 2 4 2 (1to 5%) <1
Swimming Pools .5 <1 6 6 36 6 (76 to 100%) <1
Sport Court (trampolines etc. 2 <1 2 2 6 3 (@%60) <1
Total 100 77 (44) 1199 16 88 6 (76 to 27
100%)

"Mean intensity of traces = total number of encroaeht traces x their cover categories / numberte§si

Figure 7.2 Garden extension encroachment at 102 &® Crescent, Monarch Woods, Kitchener
(Source: W. McWilliam Digital Photograph August 2004)

Forest recreation traces were recorded in just49% of sites. Almost 95% of these traces were
unauthorized pathways. Although this encroachmatggory had a relatively low frequency of tracessite
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relative to yard extension and waste disposal caiegy(making up only 6% of all encroachment trjcieey
covered a large percentage (76 to 100%) of theidrpis (Table 7.5). Figure 7.3 is an example gpeal
children's fort sampled in a Kitchener forest edge.

Table 7.5: Forest recreation related traces for alpolicies and boundary types

Forest % of Forest | % sites Total # of Mean Mean Mean % cover | % of

Recreation Recreation | with Traces frequency Intensity* of Encroachment

Trace Types Traces Traces of traces/site Traces
traces/site

Unauthorized 94.3 39 263 4 20 6 (76 to 100% 6

Pathways

Forts 3.6 2 10 3 17 5(51to 75% <1

Furniture (in 1.8 3 6 1 5 6 (76 to 100% <1

forest setting)

Fire Pit 4 <1 1 1 4 4 (26 — 50%) <1

Totals 100 44 279 4 20 6 (76 to 100% 6

"Mean intensity of traces = total number of encroaeht traces x their cover categories / numberte§si

Figure 7.3 Children’s fort, a common type of forestrecreation encroachment

at 77 Sabrina Ave., Tilt's Bush, Kitchener
(Source: W. McWilliam Digital Photograph October, 2D05)

Traces in response to forest encroachment weredeatdn 10% of all sites sampled. The removal of
forest vegetation constituted 95% of those recaried mean percentage cover of the traces wasahigh% to
75% of their quadrats (Table 7.6). Figure 7.4 iexample of traces sampled that resulted fromidarts
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reaction to forest encroachment in Mississauga.résident has removed the forest vegetation aloagutside

of his fence.

Table 7.6 Reaction to forest encroachment tracestfall policies and boundary types

Reaction to % of Reaction % Total # | Mean frequency of | Mean Mean % cover | % of
Forest to Forest sites of traces/site Intensity* of Encroachment
Encroachment | Encroachment | with Traces traces/site Traces

Traces Traces
Forest Floor 94.5 10 137 7 41 6 (76 to 100%) 3
Removal
Hacked Tree 5.5 3 8 2 6 3 (6 to 25%) <1
Total 100 12 145 6 35 5 (51 to 75%) 3

"Mean intensity of traces = total number of encroaeht traces x their cover categories / numberte§si

Figure 7.4 Reaction to forest encroachment at 423/4/akefield Crescent, Creditview Park, Mississauga

(Source: W. McWilliam Digital Photograph, Octobés, 2005)

Garden vegetation expansion traces were recordadbmof the study sites. They had mean frequencgiteof
three traces, each covering a mean of 26 to 50¥eafquadrats. This trace category accounted %¥608the

encroachment traces recorded. Observations offia#rns, and conversations with residents, inelicthat

some residents planted them in the forest edgapoave the forest's aesthetic appearance, oréesar protect
their yards from the forest, or its inhabitantss®tvations of growing patterns also indicated thay sometimes
arrived inadvertently through vegetative reprodaurcticross residential boundaries, and througheesidaste
disposal encroachment within the municipal forelgfee Figure 7.5 is an example of garden vegetatipansion
traces. The pattern of growth indicated that aderdi planted this vegetation in the forest edge.
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Figure 7.5 Garden plants in the forest edge at 12llewood Avenue, Idlewood Park, Kitchener
(Source: W. McWilliam Digital Photograph, August2§04)

7.1.1.3 Distribution of Mean Intensity of all Encioachment Traces
in the first 20 metres of Study Forest Borders

The distribution of the intensity of encroachmeetnstrated a significant bias to the forest bofidarskal-
Wallis X = 319.349, 16f, P = .000). Ninety-five percent of the recordettés were within 18 metres. Mean
intensity was highest at the forest border, deeageeply until approximately 8 metres, and therengradually
to low intensity levels beyond 20 metres (Figu&).7.

20

Mean Intensity of All Encroachment Traces per Site

2 4 6 8 10 12 14 16 18 20

Mean distance from Forest Border (Metres)

Mean intensity per site = frequency of encroachment traces x cover scales/ number of sites

Figure 7.6 Mean intensity of encroachment with respct to distance from the forest border



7114 Distribution of Mean Intensity of Encroaciment in the First 20 Metres
from the Forest Border by Trace Category

The distribution of the intensity of waste dispogald extension, garden vegetation expansionresanttion to
forest encroachment trace categories demonstratigghidicant bias to the forest border (Kruskal-Wat? =
110.308, 16f, P = .000; X= 332.019, 16f, P = .000; X= 142.996, 16f, P = .000; X= 62.000, 16f, P = .000,
respectively). There was no significant bias togheperty boundary for forest recreation tracesuékal-Wallis

x* = 9.155, 1@f, P = .517). Yard extension, followed by reactioridrest encroachment traces tended to be the
most intensive closest to the boundary, but deeteaieeply within shorter distances of the forester than the

traces of other categories of encroachment (Figute
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Figure 7.7 Mean intensity of encroachment traces peite with respect to distance
from the forest border by encroachment category
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Yard extension traces have the highest mean inyguesi site of any trace category. It is higheghat
forest border and then descends sharply, but $geadlihin approximately 12 metres into the foresdge.
Beyond this point, it continues to decline untipegximately 20 metres, where it ceases. Figurés/aB example
of this yard extension pattern sampled in an Obksiudy site where the resident installed anélegte in the

municipal fence.

et

Figure 7.8 Typical yard extension trace pattern ail82 Chalmers Street,

Villagewood Park, Oakville
(Source W. McWilliam, Digital Photograph, Octobédr, 2005)

The mean intensity per site of traces in reacticiotest encroachment mimics the yard extension
distribution pattern. However, it starts at a lowezan intensity, and drops off more sharply clésehe forest
border at approximately four metres (Figure 7.5rd&n vegetation expansion traces tend to be ctrateh in
the first six metres. Figure 7.9 is an exampleypical garden vegetation expansion traces, in aisiauga

forest, that have spread through vegetative reputamu



Figure 7.9 Typical pattern of garden plant extensio traces that have spread vegetatively from the

private property at 4080 Deer Run Court, Deer Run Rrk, Mississauga
(Source: W. McWilliam Digital Photograph, Octobét, 2005)

Mean intensities of forest recreation related tracdésrest edges are not significantly biased ® th
forest border (Kruskal-Wallis, P >.05).This is egfled in Figure 7.7. Unauthorized pathways frequent
originated at forest borders and extended deepthetforest edge, while children's forts and fits plso tended
to be located at greater distances.

The sampling of waste disposal traces revealedoahtimped' pattern of distribution in the foresged
Waste disposal traces tended to decrease in itytevigh distance from the forest border, althougésl steeply
than the traces of the other encroachment catagdriee ‘two humped’ pattern illustrated in Figur@ may
reflect the two distinctive dumping patterns obsdrwith different boundary treatments. For examplty a
fenced boundary, waste tended to be heaved ovéerice, landing close to the boundary (the firshpu(Figure
7.1). However, when there was no boundary demarcatr when a gate was placed in the fence, residen
tended to ‘hide’ the waste from view further inte forest edge, frequently on the other side frd gxtension
area. This may represent the second ‘hump' in Eiguf. Figure 7.10 is an example of a Kitchenecdenith
gate site sampled with this latter dumping patt&éhe dumping occurred in and adjacent to the cotipbins
concealed by forest vegetation in the right sidthefphotograph.
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Figure 7.10 Dumping pattern commonly associated witFence and gate boundary types at
627 Manchester Road, Forfar Park, Kitchener
(Source: W. McWilliam, Digital Photograph, July 12005)

7.1.2 Different Boundary Policies and Types
7.121 Mean Frequencies and Intensities of all &ices and Categories of Traces

Study sites under the two different policies, ander all other boundary types had encroachmerggrda@able
7.7 summarizes the mean intensity and mean freguénbrackets) per site for each encroachmengcayeby

boundary type. A zero in a chart cell means thagmmwoachment traces were sampled for that boutgaey

Table 7.7 Mean intensity and mean frequency of enocachment by trace category and boundary type

- Fence, Fence, Fence Fence,
No Municipal Grass | Fence

Trace Grass . ; gate, | gate, grass and grass

) boundary Boundary - strip, with ) Fence .
Categories ; strip grass strip and grass strip

demarcation Post path gate . )
strip path strip and path

Waste 51 42 45 20 51 73 59 61 8 25
Disposal (13) 9) (12) (6) (13) (21) 17) 7)) 3) )
Yard 111 13 0 57 35 23 0 10 0 0
Extension (19) 3) 9) (6) (41) (2))
Forest 7 4 3.0 6 14 7 7.5 2 0 19
Recreation (1) (.7) (.5) (1) 3) (1) (1.3) (.4) (3)
Reaction to 3
Forest 5 14 6
Encroachment (:5) 0 0 0 (.8) 3) 0 (1) 0 0
Garden

. 4 5 6 3 3.1 4
Vegetation 0 0 0 0
Expansion (:8) (1 @ (1) (:8) (-2

110 117 90

All Traces 177 (35) 59 (12) 48 (13 83 (17) (24) (29) 66 (19) (23) 8(3) 44 (10)
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A Kolomogorov-Smirnov two sample test demonstraled sites subject to a municipal encroachment
policy had a significantly lower mean frequency amean intensity of encroachment than sites noestibgy a
policy (Kolomogorov-Smirnov Z = 1.792, P = .0035=2.048, P = .000, respectively). Similarly, a Keals
Wallis test showed a significant difference in thean frequency and mean intensity of encroachmesnigen all
boundary types (including policies) (Kruskal-Waks= 63.146, @f, P=.000; X = 72.032,d, P=.000,
respectively).

To determine which policies and boundary treatmkatsa significantly different frequency and
intensity of encroachment; Kolomogorov-Smirnov teample tests were conducted. Appendix E, TablesoE.1
E.8 report the test statistics for the differencasmean frequencies and intensities between boigsdiar all
encroachment categories, and for waste dispogal,eydension and forest recreation categories.

The mean frequency and mean intensity of all tgfescroachment for sites with a fence policy were
not significantly different from those of sites kvito boundary demarcation policy (Kolomogorov-Smoura =
.987, P = .285; 72 =1.262, P = .083, respectivélithough these sites had significantly lower mé&anuencies
and intensities of yard encroachment (Kolomogoravr8ov Z = 1.617, P = .011; Z =1.814, P = .003,
respectively); and forest recreation encroachmgolbfnogorov-Smirnov Z = 1.605, P = .012; Z = 1.6B5
.012, respectively), these reductions in encroadhmere offset by a significantly higher mean frenecy of
waste disposal encroachment (Kolomogorov-Smirneviz448, P = .030).

Relative to sites with a municipal post policyesitinder a fencing policy had a significantly highe
mean frequency of all types of encroachment (Kolgonov-Smirnov Z = 1.725, P = .005). Again, fencéqo
sites had significantly lower mean intensities afdyextension encroachment (not frequencies) (Kotmrov-
Smirnov Z = 1.380, P = .044); however, they hadjaificantly higher mean frequency of waste disposa
encroachment (Kolomogorov-Smirnov Z = 1.898, PG1)0There were no significant differences betwtbese
policies in terms of forest recreation, reactiofici@st encroachment, or garden vegetation expaisioe
categories (Kolomogorov-Smirnov P = > .05).

Relative to the other boundary types, fenced bitesa significantly lower mean frequency and mean
intensities of encroachment than sites with no ldetydemarcation, and lower mean intensities ofaashment
than sites with fences and gates (Kolomogorov-Smif = < .05). Placing a gate in a fence signifilgan
increased the mean intensity of encroachment. €heeptage of the forest floor covered by encroachnaces
increased from 26 to 50% in fenced sites to 5158 th fenced sites with gates. In two of the fweghere
Oakville had implemented a fencing policy, two lod residents installed illegal gates. There werstatstically
significant differences in mean intensity and frexgiey of encroachment between these two sites é&ed fenced
sites (Kolomogorov-Smirnov, P > .05). Neverthelé@sane of these sites, the mean intensity of total
encroachment, and particularly the mean frequendyirgensity of yard extension encroachment, ireda
dramatically relative to those of fenced sites (Fég7.8).

Despite these gains, fences still had significanitjner mean frequencies of encroachment than sites
with fences, gates, grass strips and paths; agslwith fences with grass strips (with or withoaths)

(Kolomogorov-Smirnov, P <.05). These higher meandiencies were largely due to significantly higinean



frequencies of waste disposal encroachment betfeaers and these other boundary types (Kolomogorov-
Smirnov, P <.05). Fences were not, on average;taféein reducing the intensity and, particulathe frequency
of waste disposal encroachment. The heights dethees may have been too low to discourage residemh
dumping over the fence. The mean height of stugyfehces was 1.5 metres measured from the muhfoipst
side of the fence. The Oakville fencing policy riegsia 1.2-metre fence, and those implemented gsisiauga
and Guelph required 1.5-metre fences. The heigtiteofence on the resident's side, however, was oft
appreciably less than these heights since manyergsi installed raised flowerbeds, patios and decks that
raised the grade of their yards above that of dj@cant forest edge. However, no correlation wasddetween
fence heights (ranging from 91 to 163 cm) and teamfrequency and intensity of waste disposal @ctmment
(Spearman, P>.05). The sampling of higher fencesmjigired to determine whether an increased heightd
reduce waste disposal encroachment, and to idehéfeffective height. Kolomogorov two sample tésticated
that there were no significant differences betwthermean frequencies and mean intensities ofwitas
municipal versus resident-installed fences (Kolootog-Smirnov, Z = .452, P = .987; Z = .759, P =161
respectively). Some caveats apply to these resMHste disposal encroachment traces in fencedrsdghave
been over-sampled relative to those in sites witleroboundary treatments. In fenced sites wastieteto be
thrown over the fence into a pile, or spread donh@the fence line, whereas that of sites witlepttoundary
types tended to consist of one or two concentriaéeghs deeper into the forest edge. Under the sagmdisign
that always began sampling at the boundary, trdgegped along the fence line may have had a higher
probability of being sampled than traces dumpeshia or two piles at random distances into the fardge.

Sites with municipal boundary posts had signifibaltwer mean frequencies and intensities of
encroachment than sites with no municipal boundeargarcation policy (Kolomogorov-Smirnov Z = 1.880+
.002; 2 =1.611, P = .011, respectively). Howetleere were no significant differences between team
frequencies and intensities of any of the categafeencroachment (Kolomogorov-Smirnov, P >.05). A
municipal post policy also resulted in significgritwer mean frequencies of encroachment tracesatfance
policy (Kolomogorov-Smirnov, P <.05). This resultiedm a significantly lower mean frequencies of teas
disposal (Kolomogorov-Smirnov, P <.05), despitégaificantly higher mean intensity of yard extemsio
encroachment (Kolomogorov-Smirnov, P <.05).

Relative to the other boundary treatments, sitdls municipal posts had significantly lower mean
frequencies and intensities of encroachment thes wiith no, or minimal boundary demarcation; ateksvith
fences with gates (Kolomogorov-Smirnov, P <.05)}elms of differences in categories of encroachptkay
had significantly lower mean frequencies and intassof yard encroachment than these sites.

The differences in encroachment levels betweerethigas was surprising given the municipal posts
were not highly visible to residents and, simitanb boundary demarcation and fence with gate, stezbled
residents to access, easily, the forest edge.oihéelvels may be due to site-specific factors, sioigly 12 sites
were sampled, and most were located in one mutitgip@/ithin many of these sites, the adjacent lesusere
built without removing the forest vegetation froesident yards. Some residents retained the fdoest f

vegetation in these areas. Shade within resideydids, created by overhanging forest canopy treeg,have
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deterred residents from establishing lawns. Sonteese sites appeared to exemplify the adoptiaresigents of
the forest's aesthetic appearance. These resajgmsred to have allowed the forest to ‘encroantb’ yards,
rather than extending their yard's aesthetic imoftrest edge (Figure 7.11).

Figure 7.11 Low frequency and intensity of encroaament within a municipal boundary marker

(lower right corner of photo) site at 357 NorthlakeDr., Sparrow Park, Waterloo
(Source: W. McWilliam, Digital Photograph, July 122)05)

Nevertheless, similar to fenced sites, those witmigipal post policies still had significantly high
mean intensities of encroachment than sites withefs, and grass strips (Kolomogorov-Smirnov, Z420, P =
.035). In terms of the categories of encroachnsités with posts had significantly higher mean sty and
frequency of yard extension than sites with fengedes, grass strips and paths (Kolomogorov-Smjrdow
1.721, P =0.005; Z = 1.721, P = 0.005, respegfivahd sites with fences, grass strips and patb®nogorov-
Smirnov, Z = 1.665, P =0.008, Z = 1.665, P = 0)008

In general, the results of the Kolomogorov-Smirwe sample tests between boundary types indicated
that boundary types that allowed edge residentdyre@cess to the forest edge, had higher frequerasid
intensities of encroachment, particularly yard esien encroachment than boundary types that ddteceess.
Sites with no boundary demarcation and, to a lesgtant, fenced sites with gates, had significahibher
frequencies and intensities of encroachment thast ntber boundary types. On the other hand, dittsdeterred
access through fences, grass strips, and possitilg pthad significantly lower mean frequenciesiatehsities of
total encroachment. In terms of the categoriesiof@achment, these boundary types tended to hgniicantly
lower mean frequencies and intensities of yardrsxte encroachment, and in the case of sites wéthsgstrips,
lower mean frequencies and intensities of wastpodal encroachment than sites without these bowndar
elements (Kolomogorov-Smirnov, P < .05). Combineglether, fences, grass strips and paths providera m
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effective barrier to encroachment than fences,sgs&rfps, or grass strips and paths, by themsdhmsever, the
contributions of grass strips and pathways, regativeach other, and fences, for reducing totaloembment, or
different categories of encroachment, are unknoium.insufficient number of sites with these indivadu
boundary types were available for sampling.

In terms of the effect of boundary type on reduciogest recreation encroachment, the results were
ambiguous. Fenced sites with gates had a significhigher mean frequency and intensity of forestreation
encroachment than fenced sites and fenced sitbsgates, grass strips and paths (Kolmogorov-Smjrifow
.05). Most of the forest recreation traces (94%jeweauthorized pathway traces. In the field, iswhserved
that all fences with gates had unauthorized patbvi@ading from the resident's yard into the foesige, while
fenced sites did not have these pathways. Howevany informal pathways were noted entering forestiers
where there were grass strips, even when adjaesigtences were fenced. Sites with fences and gidgs and
paths had a significantly higher mean intensityooést recreation encroachment than sites withonaninimal
boundary demarcation; fences, gates, grass smigppaths; and fences (Kolmogorov-Smirnov, P < .0fhse
ambiguous results may be due to the sampling ofithnaized pathways not created by immediately aatjac
residents, but rather neighbouring residents, aresgionists. Unauthorized pathways were commohkeoved
throughout many of the forests sampled regardlésseoboundary type. Where the pathway entereddtest
border following a grass strips, it was difficidtdetermine which resident had created the pathway.

Higher frequencies and intensities of traces ictiea to forest encroachment were recorded in f@nce
sites (with or without gates) than sites with grstsgps (with or without pathways). A grass stripynseparate the
residential property from the forest border, thgremoving the encroaching forest vegetation fromgroperty
boundary. However, there were no statisticallyificemt differences between any of the boundargsyp
(Kolmogorov-Smirnov Z, P > 0.05). Furthermore, theras no significant difference in the mean freqyend
intensity of forest encroachment traces betwees sifth grass strips and those without grass strips
(Kolmogorov-Smirnov Z = .763, P = 0.606).

Sites with fences and gates followed by integratiod fenced sites had the highest mean frequencies
and intensities of garden plant traces. Howevely; significantly higher mean frequencies and mederisities
of garden plant traces were found between fended siith gates and 1) fenced sites, gates and gtaps
(Kolmogorov-Smirnov Z = 1.710, P = .006; Z = 1.7p05 .006, respectively). Fenced sites with gatss laad a
significantly higher mean intensity of encroachméman fenced sites with gates, grass strips antspat
(Kolmogorov-Smirnov Z = 1.563, P = .015). The grasfp may be a barrier to the expansion of ganlants
into the forest edge via vegetative reproductidtesSvith grass strips had a significantly loweramédrequency
and mean intensity of garden plant invasions thitas gvithout grass strips (Kolmogorov-Smirnov Z 117, P =
.006; Z = 1.893, P = .002, respectively). Fenceewet an effective barrier to this type of enctoaent. Sites
with fences (without gates) were not significandifferent in terms of mean frequency or mean intgnsf
garden plant invasions than sites without fencethase with gates (Kolmogorov-Smirnov Z = .43% B91; Z
=.487, P = .972, respectively).
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7.1.2.2 Distribution of Mean Intensity of Encroaciment in first 20 metres of
Study Forest Edges For all Trace types by Policgnd Boundary Type

The distribution of the mean intensity of total earhment traces demonstrated a significant bittsetéorest
border in sites with: 1) no, or minimal boundaryréecation sites (Kruskal-Walli§ x 120.242, 16f, P = .000),
2) fences and gates (Kruskal-Wallis=117.885, 16f, P = .000) and 3) fences (Kruskal-Wallfsx146.4, 1df,
P =.000). Their mean intensities of encroachmemevhigher closer to the forest border and decdeaith
distance into the forest edge. However, thoseraddd sites (regardless of boundary ownership) distabuted
closer to the forest border than were those obther boundary types. While 50 % of the traces wezrated
within eight metres of the forest border in sitéhwmo boundary demarcation, and in sites with ésrend gates,
they were located within six metres of the foremiders of sites with fences. Similarly, 95% of &sdn sites
were located within 18 to 20 metres of the boraéstes with no boundary demarcation and fencess suith
gates, and within 16 metres of borders of fencied sihere were no significant effects of distainom the

forest borders on the mean intensities of encroantmithin sites with the other boundary types.

7.1.2.3 Distribution of Mean Intensity of Encroaciment in Study Forest Edges
For different traces categories by Policy and Bawdary Type

There was a significant effect of distance on tleamintensities of some categories of encroachdepending
on the type of boundary demarcation. These effeilitbe described for sites with; 1) no, or minintedundary
demarcation; 2) fences with gates; 3) fences, arfiehtes, grass strips and paths.

The distance from the property boundary had a fagmit impact on the mean intensity of yard
extension traces in sites with no, or minimal, baany demarcation (Kruskal-Walli€ x 29.93, 1df, P = .001.
The mean intensity of yard extension encroachmesthigher at the property boundary than sites avithother
boundary type. It peaked at the border, and griddatreased until approximately 12 metres intofthest
edge. The patterns of distribution of the otheegaties of encroachment are provided in Figure, @tBough
the effects of distance from the property boundkdynot have a statistically significant impacttoreir mean

intensities.
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Figure 7.12 Mean intensities of encroachment categes with respect to distance
from the forest border within sites with no, or minimal boundary demarcation

The distance from the property boundary had a fagmit impact on the mean intensity of yard extendraces
in fenced sites with gates (Kruskal-Wallfs18.957, 8f, P = .015). The mean intensity of yard extension
encroachment traces recorded was high at the bourelative to those of sites with most other baamydypes
(except those with no boundary demarcation; gragssnd paths; and fences, gates and grass)s8ipslar to
sites with no, or minimal, boundary demarcatiow, ititensity decreased steeply with distance fraarbttundary,

but did not extend as far into the forest edgétas with no boundary demarcation Figure 7.13.
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Figure 7.13 Mean intensities of encroachment traceategories with respect to
distance from the forest border within sites with &nces and gates

The distance from the property boundary also hsidraficant impact on the mean intensity of waste
disposal encroachment in fenced sites with gatessiél-Wallis X = 20.662, 16f, P = .024) and in sites with
fences (Kruskal-Wallis%= 19.687, 16f, P = .032). Higher mean intensities of waste disptraces were
recorded at the border in fenced sites with gated particularly in fenced sites, relative to sitéth no, or
minimal boundary demarcation (Figures 7.13 and)7 Adnced sites tended to have high mean frequeanig
intensities of dumping along the property boundhay dropped off sharply to levels similar to fethaites with
gates and sites with no, or minimal, boundary deatam. Although fenced sites with gates had dghigher
mean intensities of encroachment at the boundaryites with no, or minimal boundary demarcatimth
boundary types appeared to share similar patténrmean intensity of waste disposal with respectistance
from the edge. The patterns of distribution ofdkieer categories of encroachment for fenced sites fenced
sites with gates, are provided in Figures 7.147ahd, respectively, although the effects of diséafnom the
property boundary did not have a statistically gigant impact on the mean intensities of thesegaties of

encroachment.
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Figure 7.14 Mean intensities of encroachment traceategories with respect to
distance from the forest border within sites with &€nces

Although the distribution of the mean intensitytotal encroachment traces did not demonstrate a
significant bias to the forest edge within sitehviences, grass strips and paths (Kruskal-W#lis;.05), it did
show a significant bias in terms of the mean iritgred waste disposal traces (Kruskal-Wallis=19.687, 16,
P =.032). Mean intensities of waste disposal saeere lower at the forest border than most otbentary
types, and tended to diminish to low levels cldeghe forest border (Figure 7.15). The patterndistfibution of
the other categories of encroachment traces prdeeadt recreation and garden plant extensiorespaovided in
Figure 7.15, although the effects of distance fthenproperty boundary did not have a statisticsitiyificant

impact on their mean intensities.
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Figure 7.15 Mean intensities of encroachment tracasith respect to distance
from the forest border within sites with fences, gass strips and paths

7.2 Maximum Distance of Encroachment

7.2.1 All Policies and Boundary Types

7211 Maximum Distance of Encroachment of alfncroachment Traces

Ninety-five percent of extensively sampled sited Bacroachment traces. The maximum furthest erfent
encroachment was 49 metres from the forest botieety-five percent of the furthest encroachmesmtés were
within 34.4 metres; and the mean maximum distaree16.4 metres (Figure 7.16). A null hypothesisraform
distribution was tested with a Kolomogorov-Smirrane-sample test. The distribution of the maximustatice

of encroachment was significantly biased to thegbborder. (Kolomogorov-Smirnov Z = 6.441, P =0)00
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Figure 7.16 Mean maximum distance of encroachmentaces from the property boundary
for all boundary types

7.2.1.2 Maximum Distance of Encroachment by Typand Category

Twenty different types of traces were recordechfest from the forest border. Traces from the waste
disposal category accounted for approximately 92#ese traces. Waste disposal category tracea hagbn
maximum extent of encroachment of 17 metres, amdxdmum extent of 49 metres. Other organic defer. (
branches or discarded plants), construction wastémiscellaneous consumer waste contributed 7 8%esé
traces, and had mean maximum extents of betweend 86 metres, depending on the type.

Forest recreation category traces had a mean maximtent of encroachment of 24 metres, and a
maximum extent of 49 metres from the forest bor@é&ildren's forts were most commonly furthest friva
forest border, with a mean maximum distance of 2&es, and a maximum distance of encroachment of 49
metres.

Traces from yard extension, garden vegetation esipanand reaction to forest encroachment categorie

were infrequently found furthest from the forestder. In addition, they were found closer to theefb border
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than traces from waste disposal or forest recneadegories. Their mean maximum extents were4.antl 2

metres; and their maximum extents of encroachmeng¢ 81, 32 and 2 metres, respectively (Table 7.8).

Table 7.8 Mean frequency and maximum extent (mets) of encroachment from the forest border by
encroachment type and category

Encroachment Types Encroachment # Traces Mean Distance Max. Distance
Category
Ash/Charcoal Waste Disposal 1 25 25
Fort Forest Recreation 13 24 49
Christmas Tree Waste Disposal 11 25 33
Compost Bin Waste Disposal 1 19 19
Fire Pit Forest Recreation 1 20 20
Grass Clippings Waste Disposal 3 19 27
Leaf Pile Waste Disposal 2 18 24
Granular Material Waste Disposal 21 18 37
Ball Yard Extension 3 18 31
Junk Waste Disposal 18 17 39
Miscellaneous Consumer Waste Waste Disposal 50 16 29
Sport Court Yard Extension 1 16 16
Other Organic Debris Waste Disposal 223 16 49
Compost Waste Disposal 2 15 19
Construction Rubble Waste Disposal 70 15 49
Garden vegetation
Garden Plants Expansion 5 14 32
Pool Pipe Waste Disposal 1 11 11
Lawn Extension Yard Extension 3 10 11
Human Placed Rock Waste Disposal 3 8 11
Forest Floor Removal Reaction to Forest 2 2 1
Encroachment
All Types 433 17 49

1 The extensive study measured 358 sites; howevecorded 433 traces furthest from the /forest &obecause within many sites there were

two or more trace types at the same distance &trfhem the border.

7.2.2 Different Boundary Policies and Types

A Kolomogorov-Smirnov two sample test demonstralted there was no significant difference between

the mean maximum extent of encroachment betwees with boundary demarcation policies and thosk mat

policies (Kolomogorov-Smirnov, Z = .961, P = .31While sites under a fence policy had significarthyer

mean maximum extent of encroachment than sitesruradpolicy (Kolomogorov-Smirnov, Z = 1.986, P 910

there were no significant differences between siiés a municipal post policy and no boundary dezation

policy (Kolomogorov-Smirnov, Z = .773, P = .589) lietween sites with a municipal post policy arfdrecing

policy (Kolomogorov-Smirnov, Z = 1.115, P = .166).
A Kruskal-Wallis test also showed a statisticalgnficant difference in the mean maximum distante

encroachment between boundary types (Kruskal-Wél#s62.661, df, P = .000). Table 7.9 summarizes the

mean maximum encroachment distance in metres fnenforest border of residential encroachment utider

different boundary policies and types.




Table 7.9 Mean maximum distance (metres) of encrohment traces from forest border by boundary type

Boundary Type No Municipal Fence,| Fence, | Fence | Fence, Grass Fence, Total

boundary Post gate grass gate, strip, gate,

demarcation strip, grass path grass

path strip, strip
path

# Study sites 77 17 96 11 121 24 8 5 358
# Sites with traces 75 17 94 9 115 19 6 5 340
# Sites without traces 0 0 0 2 6 5 2 0 15
Mean maximum distance 21 20 19 14 13 12 10 9 16
Maximum distance 49 49 41 25 39 49 17 13 49

Kolomogorov-Smirnov two-sample tests were conduttedetermine which boundary treatments had a
significantly different mean maximum extent. Appiari, Table E.9 reports the Kolomogorov-Smirnou tes
statistics for the differences in mean maximum mxtetween policies and boundary types. The tésised
that, in general, the softer boundary treatmeraging minimal barriers to forest edge entry, tentekdave
significantly higher maximum extents of encroachnhtkan sites with more significant barriers, inéhgisites
with fences. There was no significant differenceveen the mean maximum extent of sites with fenpinigcy
relative to sites with resident installed fencesl@nogorov-Smirnov, Z = .639, P = .805). Sites with or
minimal, boundary demarcation, and those with ferared gates, had significantly more extensive emtnments
than most other boundary treatments (Kolomogorow®m, P < .05). In addition, sites with municifedundary
markers had significantly more extensive encroactishan sites with fences, gates and grass strips

(Kolomogorov-Smirnov, P < .05).

7.3 Discussion

Site visits confirmed that most of the study mymadities had implemented their current boundaryateation
policies in the last 5 to 10 years. As a resufhumicipal boundary demarcation policy was not printg a
majority of their forests with existing adjacentising. Site visits and discussions with the intamdes also
revealed that other policies for limiting encroaemnactivities were either missing, or infrequeririplemented,
within many study municipality forests. Encroachigylaw enforcement had occurred in only 6% ofdtes.
Interviewees indicated that municipal monitoringdocroachment within forest edges occurred fretiyiarere
there were grass strips, and particularly whereethesre paths, but infrequently where residenaextly abutted
forest edges. Only 40% of sites had signs prohipiéin encroachment activity, most prohibiting thenging of
waste. In addition, interviewees revealed thatesdi education regarding encroachment activitissguently
occurred.

The results of both intensive and extensive samgpulfrforest edges indicated that edge resident
activities generate edge effects, or 'encroachmenérated edges,’ within urban forest fragmen&oathern
Ontario. Both the intensity of encroachment infitet 20 metres, and the maximum furthest extent of
encroachment were significantly biased to the fdvesder (Kruskall-Wallis, P<.05; and Kolomogorowmignov,
P < .05, respectively). Encroachment traces werticpkarly intense (both highly prevalent and cangra large

proportion of the sample area) in the first 8 nefrem the forest border; however, they were fretjyeresent
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after 20 metres. They extended a mean maximunndistato the forest edge of approximately 16 meifae
maximum distance from the forest border in whicbreachment traces were identified was 49 metreh, 9%
of the furthest encroachment traces occurring wiliproximately 34 metres. These results are stgapby
those of Matlack's study of the spatial distribotedf human impacts in suburban forest edges. Hedfthie
distribution of human impacts associated with edg@ent activities, such as lawn maintenance, sdaav
significant bias to the forest edge (Kolmogorov-8rov, P<.05); and that the majority of the actitigces
within forests with adjacent suburban housing ommliwithin 30 metres of forest edges (Matlack, 1993

These edge effects were highly prevalent withingforests. Encroachment traces were recorded in
99% of intensively sampled sites and 95% of extahgisampled sites. Traces also occurred at relgtivigh
frequencies per site and covered significant priogos of their forest floors. In the intensive siud.422
encroachment traces were recorded, with a meandnay per study site of 80 traces, each coverimgan of
25 to 50 percent of their quadrats.

The results of the intensive study indicated endrogent activities, and the behaviours that motivate
them, are complex. Twenty-nine different typesmdreachment traces were recorded, that appeatsidaven
by five resident motives: 1) waste disposal, 2§y@arttension, 3) garden plant extensions and 4jiogescto forest
encroachment into residential yards, and 5) farxgeation. This suggests that municipal polidies seek to
limit these activities must also be complex in oreaddress the different encroachment typesttand
behaviours that motivate them.

All categories, except for forest recreation tracesnonstrated a significant bias to the forestibior
(Kruskal-Wallis, P <.05). Waste disposal tracesenmapnst common, occurring in 99% of intensive stsiths.
While this encroachment category did not coverrasatga percentage of their sample areas (26 to 88%9me
of the other types, such as yard extensions, theyrced with greater frequency, and on averagéhdurfrom the
forest edge (at mean distances of 17 metres). Weeg the most evenly distributed within the fordge relative
to the other encroachment categories; however tetadiee concentrated in the first 12 metres ofdnest
border. Field observations indicated that they tered significant areas of forest understory végeta

Yard extension traces were recorded in 44 % ofgitely studied sites. They occurred at a lowerrmea
frequency per site than waste disposal traces; henvthey covered a mean of 76 to 100% of theirdamareas,
Similar to waste disposal traces, they tended tmb&t intensive in the first 12 metres of the fokesder, but
did not extend as far into the forest edge. Thelydhenean maximum extent of 10 metres from the fdresier.
These results indicate that a significant amoumhaicipally owned land in many of the study mupédities is
no longer forested, and is currently under privese.

Garden plant extension traces were recorded inoappately 25% of the sites, but at a relatively low
mean frequency of three traces per site coverimgan of 26 to 50% of their quadrats. They madenip 36 of
the encroachment traces recorded. However, this trategory still occurred at significant meanatises from
the forest border, 14 metres. In some sites, pdatiy those with older adjacent housing, thesessaccurred at
high frequencies and intensities, covering largasiof the forest edge, up to maximum distanc8g ofietres

from the forest border. These results suggestctiragntly grown garden plants tend to spread radbtislowly
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into adjacent forest edges; however, given timeesara capable of extending significant distanceseBrch in
the control of exotic vegetation species withirunalt areas indicates that many of these plantseasecostly and
difficult to control once they become establishedrdarge areas (Hobbs et al., 1995). This ind&#iat
municipalities should address garden vegetatiomesipns now, while these plants are still concésdralose to
the residential border and can still be assochaitidindividual properties.

Traces in reaction to forest encroachment weredecbin 12% of the study sites, and made up only 3%
of encroachment traces recorded. The most frequesabrded type was the removal of the forest \aget.
They had a low mean frequency per site, but covametatively high percentage of the samples peet(51 to
75%). They tended to concentrate in the first fmetres, and were rarely the encroachment tracedfiurthest
from the forest border. This trace category mayehzaen under or over sampled. In some sites, plartig
where the boundary type allowed access to thetfedege, it was difficult to distinguish this categof trace
from garden extension traces. Research is reqtgrednfirm the existence of this category of enchwaent, i.e.
to determine whether residents respond to foresbanhment, and whether it provokes residentialoaahment
in the forest edge.

Forest recreation traces were recorded in 44%eodtiidy sites. Although they had a low frequenay pe
site, they covered 76 to 100% of the sampled ateaerthey occurred. Unauthorized pathways werentbet
frequently recorded traces of this category, o@egrin approximately 40 % of the study sites. Alibb they
were not sampled in the extensive study, they virerpiently observed to be the most extensive echroant
type. Many extended from residential borders da@pthe forest edge where they met with the authdri
pathway system, and still other unauthorized pagiswim addition to the impacts on the forest ectesysthat
result from the creation of the trails; researafidates that increasing human access, throughrtivésipn of
trails and roads, tends to significantly increaeotypes of encroachment within the accessed gkéatlack,
1993). The results of Matlack's study, in additiorthis research indicate that reducing edge rasalecess to the
forest edge, and its recreation system, signifigartiuces the intensity and extent of edge resiglecroachment
activities.

None of the policies or boundary types was effectiveliminating encroachment traces. Buffers
between 10 and 20 metres would be required to gatgréhe mean maximum extents of encroachmenttaegiv
from sensitive forest values, depending on thecgar boundary treatment.

However, sites with boundary policies had signifittalower mean frequencies and intensities of
encroachment than sites without policies (KolomogeBmirnov, P < .05). Although those with fencingipies
did not have significantly lower mean frequencied entensities of total encroachment than sitel wi policy,
or sites under a municipal post policy, they digéha significantly lower mean intensity of yardemdion
encroachment, and mean maximum extent of encroathmeaddition, traces in fenced sites tendedeto b
distributed closer to the property boundary. Howetreese reductions were offset in these sitesgnjfecantly
higher mean frequencies of waste disposal encroathrelative to both no policy and municipal postiqy
sites. While municipal post policy sites had sigaifitly lower total mean frequencies and intensitie

encroachment than sites with no policy, and a Baaritly lower total mean frequency of encroachntbanh sites
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under a fence policy, there were no significantiotions in any encroachment category, or in theiam
maximum extent of encroachment, relative to nogydites.

In terms of the relative effectiveness betweerdifferent boundary types, sites with no, or minimal
boundary demarcation, and sites with fences aresghad higher mean frequencies and intensitiegalf
encroachment, waste disposal and yard extensidmaan maximum extent of encroachment than masieof
other boundary types. Conversely, sites with feaoebgrass strips (with or without pathways) teneldlave
lower levels. The encroachment levels of sitesexttip fencing and municipal post policies tendetiet
between these two extremes. These findings sutfgeadevels of residential encroachment resporilealegree
to which edge residents are able to access thst fedge, and that fences (without gates), graigs sand
possibly paths, act as barriers to yard extengioh ta a lesser extent, waste disposal types abanbment.

Fences tended to significantly reduce the levelgad extension encroachment. However, when
residents eroded this barrier function throughitiséallation of gates, yard extension encroachmgigtsficantly
increased. If municipalities wish to maintain thiaction through time, fences require regular mamiig to
ensure that residents do not install gates. Femess however, less effective in reducing wastpakal
encroachment. While, some of relatively high meaqgudency of encroachment may be due to over sagnpfin
waste disposal traces, the sampled fences (rafrgimg91 cm to 1.63 metres in height) may be too toweter
edge residents from dumping large amounts of wiagighe forest edge. Grass strips, on the othed ha
appeared to be barriers that are more effectitieisrregard, particularly when coupled with fenggsmbined
together, fences, grass strips and paths providedra effective barrier to both types of encroaatmidowever,
the contributions of grass strips and pathwaysarseely, or in relation to fences, for reducingtot
encroachment, or a category of encroachment aneowrk

The effects of the policies and other boundarydyme forest recreation, reaction to forest encroett
and garden vegetation expansion categories of adltneent were less clear. Sites with fences and ¢geteled to
have significantly higher levels of forest recreatencroachment than fenced sites, suggestingdtes increase
access to the forest edge and therefore recreatimoachment. However, sites with fences, gragsstnd paths
also had significantly higher levels. Unauthoripadhways were the most common type of forest réorea
encroachment, and were apparent not only in fe@ges, but throughout many of the forests samjjled.
ambiguous results may be due to the sampling bfyzats created by other residents or recreatiomMgibile,
traces in reaction to forest encroachment tendée fess frequent and intense in sites with griaigs shan those
without, there were no statistically significantfeiiences between boundary types for this categbry
encroachment. In terms of garden plant extensawres, there was some evidence to suggest thaiviitegrass
strips had lower mean frequencies and intensiiiges with fences and gates had significantly hidgneels than
sites with fences, gates, and grass strips (withvéathout pathways). Fences, however, were notedie
barriers to this type of encroachment. Sites wetiicés did not have significantly different levelshis category
of encroachment than sites without fences, or feitites and gates.

The next chapter integrates the results from tiiecd analysis of official and secondary plans,

municipal interviews, unobtrusive measurement efeschment behaviour, and the literature review to
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determine whether the policies of the study muidies for addressing residential encroachmensaffcient
for protecting suburban forest ecosystems from edgielent encroachment activities within study roipality

forests..






Chapter 8

Evaluation of Municipal Policies for Limiting Edge-Resident Encroachment

Chapter 8 evaluates the municipal policies fortiimyi edge resident encroachment activities by nattagg the
results from the literature review, the contentigsia of municipal official and secondary plans thterviews
with municipal staff and the sampling of behaviduraces left by edge-residents in the forest edge.

Section 8.1 evaluates the municipal policies franee points of view according to Weale (1992). Weal
suggests that policy evaluation should answer tivogry questions: 1) are the policies sufficientteet the
scope of the problem; and 2) when implementedhdg meet the policy goals (or their intent), salve
adequately reduce the problem (Weale, 1992). $e8tib.1 evaluates the policies in terms of whethey are
sufficient to meet the problem presented by endnma@nt. It will evaluate the extent to which polgteave been
developed and implemented. Section 8.1.2 evaltlagesxtent to which the implemented policies hasenb
effective in eliminating or reducing edge-residentroachment activities. Section 8.2 concludegwatuation of

municipal encroachment policies.

8.1 Evaluation
8.1.1 Are Municipal Policies Sufficient to Meet tk Scope of the Encroachment
Problem?

The results of the content analysis, interviews fanelst edge sampling indicate that municipal pediare not
currently sufficient to address the encroachmeoliblem, but they are evolving in the right directiddany of the
study municipalities have developed corporatelyrapgd policies within the last 5 to 10 years fozyeEnting or
minimizing residential encroachment within natuaedas adjacent to newly developing subdivisiorteritews
indicated that the study municipalities now redylamplement these policies. In addition, over thésne period,
many of the municipalities developed or refinedrtpelicies or bylaws to improve their effectivesdsr
resolving existing encroachments. However, the megority of municipal natural areas are adjacent t
subdivisions that were developed prior to the dgwalent of these policies. To prevent encroachméhtrw
these areas, many of the municipalities have inddisndeveloped departmental procedures or practings
interviews and the field studies indicated thaythave rarely been implemented. Within these nhtueas, the
municipalities sometimes focused on resolving ther@achments that have occurred over the last &6 ye
through the enforcement of their improved polices bylaws. However, the interviews and encroachnace
sampling results indicated that this approach ladimited effectiveness in addressing or preventin
encroachments because it is irregularly implemersted it does not prevent encroachment re-occugreither
by the same or future residents.

Both the literature review and the content analygitcated that while many effective provincial,
regional and municipal planning policies evolvegbtotect natural areas from being replaced by housind

from construction impacts, very few have been dgyed to protect natural areas from adjacent laad us
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following development. While the primary goal obpincial, and regional and municipal official aretendary
plans was to protect these areas for the long tiesndeveloped policies requiring monitoring folloy
development to ensure that this was occurringiquéatly at the scale of the natural area. Thisdats that
municipal, regional and provincial governments dbyet attribute much significance to the impadts o
surrounding land uses on adjacent natural areasyateims, nor to their ecosystem functions in sttpgfahese
systems. The planning literature supports theslniys, indicating that most Ontario municipal piggin 1999
focused on preserving and regulating developmettimvnatural areas, with little focus on regulatadjacent
land use impacts or monitoring and evaluating r@taneas post development (Best Policies Workirgu@y
1999).

The interviewed planners also indicated that thdydt focus on protecting natural areas from post
development impacts. While many indicated that they developed some preventative policies for ptioig
newly developing natural areas from residential@mchment, most within the last 5 to 10 years, tisy
indicated that developing these policies was rsdgaificant planning concern. They suggested teaetbpers
provided the resources to protect these areasdev@lopment-related impacts, but planners couldagbtiate
mechanisms to protect post development values bearvelopers were not responsible for the imghats
occurred following development:

Part of the EIS is supposed to be the impact onahéral heritage feature
from the land use proposed. When we talk aboutatsp#s really how many
of the trees are going to be lost. Is an appraphatfer being established? Is
the storm water being dealt with properly? Theghmremember about an
EIS document is that we're looking at it from wtatwe force the developer
to do? That's why you get into the whole constaicthing. What you're
talking about grotecting natural areas from encroachmpstafter the fact,
how do we maintain it? (DP2)

None of these interviewees, nor their policies, haals, objectives or strategies for addressing
residential encroachment. For example, while mb#te@municipalities had a corporately approvedrutzwy
demarcation policy; there was no mention in thedieies of their purpose for addressing residential
encroachment. Nevertheless, the content analydishaninterviews indicated that the planning fomas
shifting. Provincial policies were beginning to gdegreater emphasis on the role played by adjsaeds. Policy
2.1.6 of the PPS (2005) requires the evaluaticgh@tcological functions of adjacent lands pricthteir
development and site alteration. In addition, tlagenpolicies of this provincial policy statemeeduire that
municipalities maintain the linkages and functibesveen hydrological system components and naterdbge
features. They also require that municipal andomgligovernments promote sustainable water use@mon
residents and best management practices for stataer wanagement design within adjacent lands. ®htent
analysis also indicated that regional and, pasdityl municipal governments were increasing thinping
focus on adjacent lands and post development impaot example, within some municipal official and
secondary plans, developers are required to carr@desation and adjacent resident impacts. Intiaigiareas
adjacent to natural areas are beginning to be zZiumemplementary land uses that are supportiveatoral area

ecosystem functions. The Region of Peel now regitisdocal municipalities to develop policies fbe 'proper
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management' of their natural areas. All of thedizips indicate the increased emphasis placed amjgig for
post-development ecosystem functions.

Unfortunately, most natural areas within a majooityhese municipalities were developed prior ® th
establishment of these emerging protective planpaigies. In addition, interviews with forestrydaparks
operation staff indicated that both protective giel and those designed to resolve existing enienoauit, have
only been developed in the last 5 to 10 years. &\bilr of the six municipalities indicated thatyhether had
not developed protective policies, or had estabtighem informally as departmental procedures actjmes, all
the interviewees indicated that their preventapiokicies were infrequently implemented. Furthermavkile
many said their policies and bylaws to resolvetggsencroachments were effective, or more effectian they
were 5 to 10 years ago, they said these policiebgiaws were also infrequently implemented. Sofrtb®
forestry staff, particularly in Kitchener and Missauga, were concerned that few existing encroadsrhad
been resolved relative to the number existing. & lreerviewees had conducted encroachment survitys w
their forested natural areas within the last 10s/@ad were aware of the large percentage of estgents
encroaching. The results of the unobtrusive measemeof encroachment traces within the study fardges of
these municipalities provided evidence to supgir iconcerns. It indicated that 70% of the siteasled were
without a boundary demarcation policy, and thapdesigh intensities and extents of encroachmehiirv
many of these sites, the municipalities had appregonly 6% of study site residents regarding their
encroachments.

Interviewees indicated that for many years, paperation staff has focused on maintaining the ifesl
of their parks designed for active recreation. Gheemunicipalities had acquired forests from depets, parks
operation staff generally left them to "evolve matly," according to the widespread belief thasthianagement
approach was most beneficial for the forest. Téuik lof active forest management was reflectedernréisults of
the content analysis and the interviews that regealgeneral lack of official, secondary and ccampolicies
for managing municipal forests. Within the intewsg it was difficult to determine forest managemmuiicies or
their status and implementation. Most were proceslor practices and were limited to the removaladte from
receptacles, trail management, and the periodidtorarg for hazards, including those related toreachments.
One of the results of this approach is the largabrer of encroachments within municipal forests; bear other,
perhaps more serious, results include magnifieitaitural problems. Some of the foresters argiwed planners
have shared the belief that natural areas reqtileerhanagement, or have not sufficiently constdetheir post
development management during the planning profesa.result, they said that some acquired natuesls
have had very high management requirements, otigoable ecological or social value:

There is a big argument being made, not just fmicant natural areas, but
others, that there has to be greater considergivanm to the cost of
maintaining them, the park infrastructure, rat@ntplanning occurring in
isolation. It's a huge management nightmare (FM3).

While some of the foresters said they no longeeeethto this passive management approach for many
of their natural areas, and wished to reduce timebau of encroachments occurring, few had explicitls,

objectives or strategies for doing so. Similarite planners, they were uncertain of their muniaimealls for
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addressing encroachment. Many of the forestersudspperation staff indicated they did not haer#sources
to manage actively their natural areas, and some lobbying their municipalities to increase awasnof the
need to manage these areas more actively. Howfevesters within two of the municipalities commehtkeat
they were uncertain whether encroachment was aapyiooncern within some of their natural areas.yidad
they were just beginning to identify their sociatlaecological values, and to define managemensgobjectives
and strategies. They both commented, howeverthatsilvicultural issues, such as the overcrowdifitrees,
and addressing tree diseases, were managemettiggjarguing that their ecological effects wereader than
the effects of encroachment.

Many of the interviewees indicated that both redg@ncroachment through the installation of
municipal boundary demarcation treatments, andviespit through the enforcement of their polic@sbylaws
were contentious and resource intensive. Othetstisay avoided managing the residential edge becedige
residents objected to, and impeded their attenoptsainage these areas, particularly where it meanemoval
of trees or undesirable exotic species. Becautteest difficulties, most of the interviewees indéchthey only
resolved encroachments when they had to, i.e. &hether resident complained. Most said that whew ¢tid
install boundary demarcation treatments, they \gereerally limited to municipal posts because tt@atment
evoked the least resistance from residents.

Mississauga was the only municipality attemptingntplement boundary demarcation policy
proactively within its natural areas adjacent tmleished subdivisions. These policies were suppdry the only
municipal official plan policy to make a commitmeatregulating encroachment. However, forestry depent
interviewees indicated that it was a very time comisig and resource intensive process, fraught edtiflict and
politics. Since the passage of their fencing pailic¥999, and their new encroachment bylaw in 2003,
Mississauga has been able to resolve encroacharahtfence only a small number of their natural arbéore
recently, they have been successful in implemerttinge policies while addressing a silviculturéisrwithin
some of their natural areas. They found that residempliance to these policies was easier to ohthen they
could link compliance with forest health. This expece indicates that while Mississauga is movinthe right
direction (combining the resolution of encroachmeith its prevention); insufficient policy focus $iaeen given
to involving residents who live adjacent to theedand particularly those who do not. Forestryf stithin four
out of six of the municipalities indicated that edting and encouraging stewardship among resicegof
primary importance for minimizing encroachmenthie tong term; however, official plan and corporatéicies
were again lacking. While some of the interviewsesid that they had departmental procedures oripeadh this
area, they said they were unsure of their effectigs and only implemented in response to existing

encroachments.

8.1.2 Are Implemented Policies Effective for Elimating and Minimizing Encroachment?

This section evaluates the degree to which theemphted policies are effective in meeting the inbén
municipal encroachment policies. While none ofrtheicipalities, or departments had explicit enclmaent

goals, the interviewees indicated their implicitniuipal goal was to eliminate encroachment. Howememy
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indicated their personal goal, or that of theiratément, was to minimize encroachment. The follgwvin
evaluation will consider the degree to which thégees have met both these policy intents. The $oefithis
evaluation is on the effectiveness of implementaaolary fencing and municipal boundary post pdicie

The results of the unobtrusive measurement of ectirment activities indicated that fence policieseve
not effective in eliminating encroachment actidti&Encroachment traces were recorded in 98 % a¥dd¥9
intensively and extensively sampled sites, respelgtiWaste disposal encroachment was particufegtyuent
and intensive, especially in the first 4 to 6 metwéthe property boundary. The mean maximum extént
encroachment was 13 metres, and the maximum déste#rencroachment recorded was 39 metres. To segreg
95% of these impacts from sensitive forest ecomysta buffer of 29 metres would still be requiriedaddition
to the fence. Among the commonly negotiated buffieiths mentioned by interviewees for segregating
residential encroachment activities, only the buffedth for cold-water streams of 30 metres wouddath
effective in performing this role.

A fence policy significantly reduced some encroaehtiievels relative to sites with no boundary
demarcation policy. They were effective in sigrafitly reducing the mean frequency and intensityeod
extension traces relative to sites with no poliKglomogorov-Smirnov, Z = 1.617, P = .011; Z = 1.8P4= .003,
respectively).This is important achievement offiloéicy since many interviewees said that they waost
concerned about yard extension encroachmentsveetatother encroachment categories. However, these
reductions in yard extension encroachment may d@eerwhere lack of sufficient municipal monitorings
allowed residents to maintain illegal gates wittnnnicipal fences. A fence policy is also effective
significantly reducing the mean maximum extentrmdreachment relative to sites with no policy (Kotmyorov-
Smirnov, Z = 1.898, P =.001). This policy resulbeéin approximately 20% reduction in mean maxinaxtent,
from a mean of 16 metres for sites with no polcyatmean of 13 metres for sites with a fence politywever, a
fence policy did not significantly reduce the méaguency and mean intensity of all encroachmertes
relative to sites with no municipal policy (Kolomargv-Smirnov, P > .05). The lower frequencies amdrisities
of yard encroachment traces were offset by sigifiy higher levels of waste disposal.

A fence policy was also not effective in minimizitige frequency or intensity of all encroachmentdsa
relative to a municipal post policy. Municipal ppstiicies had significantly lower mean frequendiest
intensities) of encroachment than fence policieslgkhogorov-Smirnov, Z = 1.725, P = .005). This wlas to a
significantly higher mean frequency (not intensif)waste disposal encroachment within sites uadencing
policy (Kolomogorov-Smirnov, Z = 1.898, P = .00kevertheless, fenced sites had significantly lomvean
intensities of yard extension encroachment (Koloonog-Smirnov, Z = 1.380, P = .044). Although mupadi
post sites tended to have higher mean maximum extérencroachment than sites with fences, therdiffces
were not significant (Kolomogorov-Smirnov, P > .0%)ese results should be viewed with some caution.
Municipal post sites enabled edge residents reacdssa to the forest edge, as did other boundaegtyuch as
no, or minimal boundary demarcation; and fence wite. However, sites with these latter boundarggyhad

significantly higher mean frequencies, intensiéied extents of encroachment than sites with arigneolicy,
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and those with many other boundary types. In anfdifienced sites may have been over-sampled irstefm
waste disposal traces (See Chapter 7, page 128).

A fence policy was also not effective in minimizitige mean frequency, intensity of encroachment
activities occurred relative to the other boundspes. Fenced sites had a significantly higher nfiesquency
than sites with fences, gates, grass strips ard pand a significantly higher frequency and initgref
encroachment than sites with fences and grass $with and without paths) (Kolomogorov-Smirnov, BS).
The latter results were not affected by whetherfeéhees in the fenced sites with grass strips atiaspvere the
result of a municipal fencing policy, or were irkgd by residents (Kolomogorov-Smirnov, Z = .8335R91; Z
=1.052, P = .218). In terms of differences indhtegories of encroachment, fenced sites had &igntfy higher
frequencies and intensities of waste disposal ecbmment than sites with grass strips and pathssigesiwith
fences and grass strips (with and without pathwaysse results indicate that more effective boonda
demarcation policies are available to reduce, &srtfrequencies and intensities of encroachmenticpkarly
those of waste disposal encroachment. Boundary mati@n policies (and other policies, such as ergid
education) need to be more complex to addressiffieeatht categories of encroachment.

Municipal post policies are also not effective liméating encroachment activities. Encroachment
traces were recorded in 92% and 100% of intensiaeti/extensively sampled sites, respectively. Brécen
waste disposal, yard extension, forest recreatioihgarden vegetation expansion categories wereires
however, traces in reaction to forest encroachmvent not recorded. The mean maximum extent of
encroachment was 20 metres, and the maximum déstefrencroachment recorded was 49 metres fronotiestf
border. To segregate 95% of these traces fromtaenf&irest ecosystems would require a buffer ofigfres, in
addition to the municipal post. None of the commardgotiated buffer widths mentioned by intervieséw
limiting residential encroachment is of sufficievitith to function in this capacity.

A municipal post policy significantly reduced theam frequency and intensity of all encroachment
traces relative to those of no policy (Kolomogofmwirnov, Z = 1.830, P =.002; Z = 1.611, P = .011,
respectively). However, no individual category n€eachment was significantly reduced in municjpast sites
relative to sites not subject to a municipal poligglomogorov-Smirnov, P > .05). In addition, thevas no
significant difference in the mean maximum distaotencroachment between sites with municipal pasts
those not subject to a municipal boundary demamegtolicy (Kolomogorov-Smirnov, Z =.773, P = .589)

Kolomogorov-Smirnov tests indicated that a municfpzst policy resulted in a significantly lower nmea
frequency of all encroachment traces than sitestuadencing policy, resulting largely from loweeam
frequencies of waste disposal. However, there wasignificant difference is mean maximum extenteen the
two policies.

Other boundary types led to lower mean frequenaieg intensities of encroachment than municipal
posts. Sites with fences and grass strips had lovean intensities of total encroachment than sittrs
municipal posts (Kolomogorov-Smirnov, Z = 1.4205 F035). In addition, in terms of individual cateigs, sites

with fences, gates, grass strips and paths; arse tlvith fences, grass strips and paths, had signify lower
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mean frequencies and intensities of yard extersgnoachment than sites with municipal posts (Kalgarov-
Smirnov, P < .05).

The interviews indicated that the different deparits (and sometimes employees in the same
department) had different boundary policies forradding residential encroachment, and for achievihgr
goals related to mitigating construction encroaatya providing recreation. While planners oftpolse of
property line demarcation (and in a few casesdosiff park planners indicated that positioning ss@mints, and
establishing trails and active recreation areasdst residential boundaries and forest edges rdigket
encroachment activities. In addition, some foreshagers indicated that they had management practice
removing strips of vegetation immediately adjadentesidential property boundaries, in respongesalent
complaints of forest vegetation encroachment. dicates that planners and forest managers hiévecst
integrated their disparate boundary treatmentsdobesive boundary treatments in order to addhesdifferent
types of encroachment. As a result, current boyndi@marcation policies to address post developimgrdcts
are simplistic contrary to those established bypdas to protect forest borders during the devetaymrocess.
Planners indicated that these latter boundarynvesatis might involve increasing housing setbackgad depths,
reducing the limits of development, buffers, tengrgrconstruction fencing installed repeatedly totca
different impacts during the construction processl multiple site inspections. Planners are naeatily
planning post development boundaries at the saveé dé spatial and temporal complexity. In additiomany are
not coordinating their pre and post developmennblauy treatments in order to protect their forelgtes through
time, even though many planners indicated thatereslopment construction-related encroachments tdtbto
post development residential encroachment.

Interviewees suggested that the implicit stratefgyonindary demarcation policies is to establish a
physical or psychological filter to reduce accesthe forest edge and therefore, encroachmentdrexyu A
focus on the boundary for protecting natural areasipported in the literature that indicates thatfiltering
properties of the boundary strongly influence reltarea protection (Schonewald-Cox et al., 1986p8ewald-
Cox, 1988). However, the results of the samplingrafroachment traces indicate that thicker moreptexmn
boundaries are likely to be more effective in limitthe different types of encroachment. For examphile
fences appear to be effective in significantly @dg yard extensions, and the mean maximum exfent o
encroachment, grass strips and possibly paths are effective in reducing the frequency and intgnsi waste
disposal traces.

The sampling of encroachment traces also indidatgtho boundary demarcation type, even the most
complex type, was effective in eliminating encraaet within these forest edges. Therefore, addition
strategies that reduce the area of encroachmentghrspatial segregation (buffers) and that enggunaore
supportive adjacent land uses are required to tiesitlential encroachment still further. This agetoto natural
area protection is also supported by the literattuae suggests that strategies that reduce theosracroachment
are likely to lead to lower human activity impatitan those that seek to limit the intensity of eachment (e.g.
its frequency, type or how it occurs) (Cole, 1993)0 of the environmental planners indicated thatrtprimary

policy for addressing encroachment was their byffdicy, while others indicated that they specifiadfers to
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protect their natural areas from development ingpddte widths of these buffers, however, need to be
coordinated with the boundary demarcation treatrimreotder to segregate these activities from sigesiorest
edges. For example, while buffers for cold watezashs would be wide enough to segregate 95% of the
encroachment traces under Cambridge's fencingipeadtis unlikely to be effective for segregating

encroachment activities within Waterloo's foregexithat have a "living fence" boundary demaroatiolicy.
This latter boundary treatment allows ready actresise forest edge, particularly when first esttisd.
Interviewees within both Guelph and Waterloo intidathat it had limited effectiveness for reduaiagidential
encroachment. Based on the width of buffer requivesbgregate 95% of encroachment traces withés gitth
fences with gates, a width of approximately 37 egetwould be required.

Ultimately, to determine the most effective applror protecting these natural areas, whether it is
through spatial and temporally complex boundaryges, resident or municipal surveillance of theeki edge,
resident education and stewardship programs, ahglfaw enforcement, depends on natural area fegture
functions, and community values. Many interviewseggested that they were unsure whether theiripshieere
effective because they did no know what values tayted to protect within their natural areas. fémilts of
this research indicate that even under very wigeptex boundary filters that combine barriers, spateparation
and community surveillance, residential encroachraetivities still occur within the forest edgeaBihg
housing and large human populations adjacent witsenforest ecosystems will lead to both positwel
negative interaction between these two ecosystBipsificant ecological and social effects can bpeeted to
occur on both sides of the boundary. Municipalitieed to determine acceptable types and leveldgs resident
encroachment depending on forest ecosystem vahgefiactions. While some types and levels of endrogent
may be undesirable, others may not be. For examd¢erloo’s Partners in Parks program encouragéterds
to become involved in some types of encroachment as establishing planting beds within parklamad]
performing management-related activities. Howewgerviewees within most of the study municipattie
indicated that plans that describe the charadtesjstalues, goals, objectives and strategies foraging most
municipal natural areas are missing. Neverthetaasy foresters indicated that they are beginningrépare
individualized management plans for some of thatural areas. Prepared in concert with surrounding
communities, and particularly with edge residetitsse plans have the potential to lead to moretafée

encroachment policies that residents in the comtyigan help to implement.

8.2 Conclusions

The purpose of this research was to describe aaldate the municipal policies for limiting edge-
resident encroachment activities with municipak&tredges. Using a mixed method research desiege th
policies were evaluated based on whether they sidfizient to meet the problem presented by endnoent,
the extent to which they have been implemented wdrether they are effective in meeting the intdriheir
municipal policies when implemented. A formal exatlan of municipal policies for protecting natusabas post
development, and more specifically for addressigeeresident encroachment activities, had beenngigs

municipal natural area research. Little was knowoud municipal policies for protecting natural aréathe post
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development period, or for addressing encroachaantities. In addition, little was known about the
characteristics of edge resident encroachmentiiesivor about how municipal policies influencertin

The research concludes that current municipal igsliare insufficient to meet the complexity andosgco
of the encroachment problem, but they are evolirirthe right direction. Preventative policies hineen
developed and are regularly implemented within redtareas adjacent to new subdivisions. Howevaer, fe
municipalities have established formal preventagigcies for natural areas adjacent to establistubdiivisions,
where the bulk of the encroachments are locatedddition, all the municipalities are infrequeritiyplementing
these policies. In addition, policies to addresstag encroachments rely on encroachment policylataw
enforcement procedures that are highly contenti@ssurce intensive and are infrequently implennte
Implemented policies to prevent encroachment withaith new and existing subdivisions rely on simple
boundary demarcation policies that do not elimipateninimize residential encroachment relativettwer
boundary types. Wider more complex boundary pditiat include elements that reduce access, dpatial
separate, reduce forest encroachment into hous#ag,aand encourage informal residential surveiéigsuch as
fences, grass strips and pathways) can furthecesencroachment levels. However, even these boyindar
treatments will not eliminate encroachment. Muratities need to more frequently implement theiraoyg and
policies to remove existing encroachments. In adibther policies are required to address theptexity of
this problem, such as alternative adjacent land, sl particularly, resident education and stesapd These
latter policies are particularly important to adsiréorest-recreation, waste disposal encroachmarden plant
extensions and many of the indirect forms of endnogent (such as cat predation on sensitive foredg)ithat
are not significantly reduced through boundary deatéon policies. Table 9.1 summarizes this evadaafThe
next chapter discusses the implications of thisaesh for municipal planning and management ofstece

natural areas and makes recommendations for frégsarch.



Table 8.1 Summary of evaluation of municipal edgessident encroachment policies

Steps

Methods

Key Results

Describe boundary
planning and Ontario
municipal planning
theory and practice for
protecting suburban
natural systems from
adjacent land use
impacts

Literature review
(Objective 1,
Chapters 3,4

Few monitoring policies

Many ecological/social effects of human activitessociated with housing
Impacts determined by intensity and areal exterinofoachment activities
Encroachment activities extend 70 metres from fdvesder, most within 30
metres

Ontario policies focus on limiting effects of dempinent, not post development;
and natural area features/functions, not adjacergystems

Describe municipal
concerns, goals,

strategies and policies|
for addressing edge

resident encroachmen
and determine level of]
implementation within
selected municipalitieg
in Southern Ontario.

Content analysis;
Social Surveying
(Objective 2,
Chapter 5,6)

Not recognized in upper policy levels as signiftcan

Recognized as significant in lower policy levelsyever forestry staff more
concerned with silvicultural issues, or construatielated impacts.

No explicit encroachment goals, objectives or styets

Implicit municipal goal to eliminate encroachment

Implicit departmental goal to minimize encroachment

Main implicit strategy to reduce frequency (reditensity) of encroachment
One municipality has official plan policy to regtédpublic encroachment'
Different departments different boundary policiepiemented at different points
in forest/house relationship

Most preventative policies focus on natural arefjacent to newly developing
subdivisions; focus on boundary demarcation/sigmsésresident education
Remedial bylaws/policies focus on removing "unataele" encroachments
Most preventative boundary demarcation policieguiiently implemented
adjacent to newly developing subdivisions, butenfrently adjacent to
established subdivisions

Remedial policies infrequently implemented in raspoto resident complaints

Determine if
residential
encroachmentis
occurring within
municipal forest
edges; and describe it
under two different
municipal boundary
demarcation policies
and other boundary
demarcation types.

Unobtrusive
measurement of
encroachment traces
(Objective 3;
Chapter 7)

Residential encroachment apparent in majority tesiunder all boundary types
Encroachment intense particularly within first 8tree

Mean maximum extent of encroachment 16 metres foyest border

Most encroachment composed of waste disposal andeydension types
Encroachment varies by policy and boundary treatmen

Fence boundary types reduce yard extension traoasentrate waste disposal
closer to forest border/ reduces extent of encnoact from the forest border, by
increases waste disposal

Boundary types with fewer physical barriers leathtveased encroachment
Boundary types with multiple barriers tend to |¢éadiecreased encroachment
No treatment effective in eliminating encroachmentsignificantly reducing
forest recreation, reaction of forest encroachnmaant vegetation extensions, of
indirect forms of encroachment

Determine whether
study municipality
encroachment policies
are sufficient for
protecting suburban
forests from edge

resident encroachment

activities.

Integrate results of
literature review,
content analysis, socig
surveys, and
unobtrusive
measurement of
encroachment traces
(Objective 4, Chapter
8)

Current policies insufficient to meet the complgxnd scope of encroachment
problem:
* Preventative policies regularly implemented in ftseadjacent to new
housing, however
« Few preventive policies, and not implemented ire$ts with existing
subdivisions
« Remedial policies and bylaws contentious, resountemsive and rarely
implemented
« Implemented preventative policies no not elimiretteroachment, or
minimize it relative to other boundary types
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Chapter 9

Implications for Municipal Planning for the Protection of Suburban
Residential Ecosystems from Adjacent Land Use Impas

This chapter summarizes the key findings of thégagech in terms of its implications for the subttenand
procedural theory and practice of planning forghetection of suburban residential ecosystems idjacent
land use impacts. Section 9.1and 9.2 discuss thkcetions of this research for the theory and fica®f
planning for the protection of housing/forest estesns from adjacent land use impacts. Sectionr@ddges

recommendations for future research.

9.1 Implications for the Theory of Planning
9.1.1 Activities and Effects of Adjacent Residentsn Suburban Forest Ecosystems

9.1.1.1 The Extent of Residential Encroachment ithe Forest Edge

Matlack's research indicated that human activéies their effects associated with adjacent resialdahd uses
are edge impacts, with 95% of the evidence of thetigities extending approximately 70 metres suburban
forest edges without internal roads (Matlack, 1998) research indicates that the "sociological eefifiects"
identified by Matlack may in fact be limited to edgesident encroachment activities, which arelateé to
many of the recreation-related evidence of huméwigcrecorded by Matlack.

While the distribution of yard-related encroachtsemas significantly biased to the forest edge, dfia
recreation-related encroachment was not signifigatifferent from a random distribution. In fact,atlack found
a similar result. Although the distribution of féole data set (including yard and recreation-eelavidence)
was significantly biased to the forest edge, ohéyyard-related activities actually exhibited thigs. The
distribution of recreation-related evidence ingtisdy forests was not significantly different franmnandom
distribution (Matlack, 1993, p. 831). Matlack'sdjuforests were between 0.7 and ca. 20 ha in sidergy study
forests ranged between approximately 1 and 50 bizén The forests in both studies had widths g0t
metres. These findings suggest that recreatioteckkzctivities are not edge-related impacts wishiburban
forests of this size range. However, these findd@saot reduce the distance in which human actiwityacts
occur relative to that indicated by Matlack. Rattieey suggest that those associated specificdtyedge
housing occur in the first 35 metres.

According to Matlack, the forest/housing boundamehis study did not have fences or any othed kih
'natural’ filter, such as wetlands or topograplay thight limit or influence human activities (Matla 1993, p.
830). Adjacent housing edges had to have at leastdétached houses within 100 metres of the fosier;
however the Matlack's range of housing densitiesir tonfigurations, or their exact proximity tetforest
border are unclear (Matlack, 1993). My researchurag the edge activity patterns of suburban hgusim
forests typical of Suburbs within Southern Ontémidlt in the last approximately 60 years. Housirapwletached

or semi-detached, contiguous, with a density af 5& gross units/ha, and located directly adjatent



forest/housing borders. Forest fragments were appetely 1 to 50 ha in area and up to 300 metrelewinder
these conditions, | found that 95% of the evidemfoencroachment related to housing/ forest bouedavithout
fences or other significant impediments was wiifnmetres of the property line. However, many hogy/$orest
boundaries had property line demarcation suchfasce, fence with gates, grass strips, or a cortibmaf these
filters. My research indicated that when municifedi do not have a property line demarcation poliegidents
frequently implement their own. Therefore, a mdkely distance of resident activities where therad
municipal policy would be that associated with atomie of property line demarcation types. For atigerty line
demarcation types in this study, 95% of the evidesfoencroachment activities was within approxirtyad®
metres of the property line.

Contrary to Matlack, | distinguished encroachnrefdted to edge residents from that associatedttdth
wider community. | recorded only the types of evide that could be clearly associated with adjacesitlent
activities. For example, individual pieces of camsn waste were not recorded since in many of theste waste
was apparent throughout the forest. Other typesmwimunity-related encroachment were avoided byfcisite

selection (see Chapter 1, Section 1.4.1).

9.1.1.2 The Intensity of Residential Encroachmer the Forest Edge

In this research, | provide information on the tyjoé encroachment occurring, and categorize thpsest
according to encroachment behaviour. In doingtds research advances a normative theory of enunesat
behaviour. These categories were developed fromrediions of the types of encroachment occurriggttoer
with their patterns in the forest edge in relatiotousing edge patterns. These insights into esbraent
behaviours were combined with information gathdrenh interviewees and casual conversations withleass
to develop hypotheses regarding encroachment ntioti&a Five encroachment motivations were iderdifie) a
need to dispose of waste, 2) a need to expandythgs or gardens, 3) a need to beautify or tiokedt views, 4)
a need to recreate in the forest, and 5) a nepret@nt the forest, or its components (such astatge or
wildlife) from entering into their yards.

This research advances the theory regarding teadity of encroachment activities within suburban
forest edges. According to Cole (2003), the intgresi impact of a recreational activity within arést is
determined by the type of activity, the frequendthwvhich it occurs, how it occurs (how differentividuals
perform the activity), where it occurs (type oraod the ecosystem) and when it occurs (seasorgefan
indication of the intensity of encroachment ocawril calculated the mean frequency and the peagentf the
sample area covered by each encroachment typeategbry of encroachment behaviour. The percertager
area was recorded according to a numeric codediogoto the Braun-Blanquette (1932) cover scalés aliows
the calculation of mean intensity by multiplyingetmean frequency by the mean intensity for each o§p
encroachment and for all encroachments. Plannarasmthis indicator of encroachment, together with
information concerning the vulnerability of forestosystems (or areas within the forest ecosystachensitive
times of the year within the ecosystem, to getdaa iof the intensity of encroachment that is likelpccur when

considering or designing a housing developmentadfato a forest ecosystem. The method allows sagl
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occur in exactly the same area of the forest efligis. means that the method can be used to detewhiatner
residential encroachment is occurring pre and gegtlopment, whether it is occurring in the sane i forest
edge through time, or whether it is occurring urdifferent natural (e.g. closed prickly forest eslge steep

slopes) or sociological filters (e.g. buffers coperty line demarcation).

9.1.1.3 The Total Impact of Residential Encroachn in the Forest Edge

Determining the total impact of a variety of smhbllit frequent and cumulative forest edge impaatsfiicult. It
may require many different long-term studies (Mw;@2006). Planners and managers cannot afford itofova
these studies, yet they need some way of evaluti@sse impacts so they can distribute resources\aaldate
policies. This research provides a method for mtitigy the total impact of encroachment in genemdllay type
based on recreation ecology theory that assertsattad impact of recreation-related activities angroduct of the
area and intensity of impact (Cole, 2003). Plannarscombine information regarding the extent of
encroachment and its intensity with information aftbe season and ecosystem in which the encroathme
occurs to get an indication of the total impacenéroachment occurring, or likely to occur withiffetent forest

ecosystems or forest edges.

9.1.2 Structural and Functional Roles of Housing/Fast Boundaries

9.1.2.1 Human Activity Flows and Generated Edgasithin Suburban Forests

The sampling of edge resident activities indicdked different activities, and flows, are crossihg
forest/housing border into the forest edge creatindfiple generated edges within the forest edgleefV
categorized according to encroachment motivatidmetiaviour, these types produce five generatedsedgey
include a waste disposal edge, a yard extensios, @dgarden plant extension edge, a reaction éstfor
encroachment edge. Less evidence exists for theration of an edge resident recreation-relatedoactiment
edge. These edge resident generated edges maybkddsad inside a still larger edge generated by aamitgn
recreation- encroachment within larger and wideedts; however, this latter theory requires emgiitiesting.
These findings advance the theory of forest/housmgndaries, and are consistent, in principal, Wwabndary
theory that indicates that boundaries exist aehffit spatial and temporal scales (Forman, 1995).

The unobtrusive measurement of encroachment itedichat encroachment behaviour affects the
structure of the forest edge differently, irrespecof property line demarcation filters. For exdepmnder all
property line demarcation filters, waste disposakreachment tends to leave nodal structures wiktgrforest
edge. Garden plant extensions, on the other hand,tb vary with the vector that is moving the garglants
into the forest edge. Those that extend into thestoedge through vegetative reproduction tendetate coves
within the forest edge. Those planted by residemtspread after being dumped by residents as wasie to
generate nodal patterns in the forest edge, althth&y become coves through time as the plantadpweard
extensions tend to leave linear areas that rurl@la@property boundaries. One or all these eachment edges

may occur, and overlap, within housing/forest bsdmd forest edges, leading to changes in fodegst e
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structure. For example, yard extensions may rentwevéorest veil, mantel and saum (See Chapter @idBe3.4
for definitions of edge vegetation structure andrixtary patterns).

Boundary theory currently argues that human detiviend to create straight borders with abrupt
changes in conditions between adjacent ecosystéi®s, (1964; Forman, 1995). The results of thisaede
however, indicate that while straight borders \hilijh contrast may be created by humans at thedfme
development, these borders and forest edges tdvettme more curvilinear with time. Boundary theory
indicates that curvilinear boundaries tend to leachore vertebrates, plant species exchangeshairdjteater
penetration into the adjacent ecosystem bound@Ciessco & Gates, 1982; Forman et al., 1992; Stahpk,
1987). This theory is based on curvilinear bouredatthat are generated by vegetation rather thamum
activities. The mantel of the forest provides tkeassary cover and food to support the high pdpogbf bird
and game species noted in the young edges of morate forests (known as the edge effect) (Form@®5;1
O'Meara et al., 1981). However, many of the sigaapded did not have any, or had very little, vieigntel or
saum due to encroachment activities (particulatigne there were no border fences or parallel gitaigs and
paths), or because of the position of the progenyin relation to tree architecture (see ChapteBection 3.4).
This indicates that despite the creation of curedir borders through encroachment activities,abe of vertical
vegetation complexity means that the habitat vahi¢sese borders and edges for birds and othézlwate
animals is likely to decrease in relation to a margically complex pre-development border. In $iddi these
simplified border vegetation structures are likielyncrease or maintain other negative generatgdsduch as
microclimatic edges within these forests (Form&83).

At the same time, either residents or municipalving regimes often maintain the steep gradients of
horizontal change between the two ecosystem stegcand functions within housing/forest boundai$tadies
indicate that abrupt boundaries tend to decreas#ai of vertebrate and plant species relativentwe gradual
boundaries (Chasco et al., 1982; Forman et al2;1S&mps et al., 1987). Others indicate thatlthesfof human
activities tend to increase where there is a heggiree of contrast between the levels of protectftorded
adjacent ecosystems (Schonewald-Cox, 1988). Scladtieé®ox argues that human activity flows from thesa
that is less protected will degrade the more ptetearea unless protective mechanisms are enfdrcegtms of
housing/forest boundaries, this theory means tteafdrest edge (or forest buffer) receives liditeno protection
from adjacent encroachment activities, then therimt of the forest (or the designated natural aréhe case of
the buffer) can be expected to become degradedhiéérest edge or the buffer. On the other hdmthe
applied this theory to the housing side of the laauy, identifying the housing edge as the areaviecgethe high
level of protection (by residents), and the foesiie as the less protected area, then the degiffmivggmove in
the opposite direction. The housing edge is méylito become degraded by flows from the forestess the
residents enforce protective mechanisms. One @mappreciate the high level of maintenance tisid eats
perform to protect their edges from what they vasadegrading flows from the forest edge. In thigecthe
contrasting protection gradient appears to generatainter flow where the less protected ecosyétenforest
edge) changes toward the condition of the moreeptedl ecosystem (the housing edge). Boundary theory

frequently only considers adjacent land use flowswe of the ecosystem edges within the boundduig. T



research demonstrates that it is important to dengioundary flows in both directions between lasés,
particularly when one of the land uses consistarge and dense populations of humans.

All encroachment edges tend to push the foressihgiborder defined by the forest veil, mantel and
saum further into the forest edge relative to wiitenes at the time of construction. On the otheandy the
forest/housing border defined by the forest carmopy remain in the location it was at the time ofedlepment,
or may extend further into the forest edge as tlgedrees grow. Interviewees and site observatmresaled that
many players might be involved with pushing theging/forest border back into the forest edge thinciige.
During construction, part of the forest edge maydmoved to allow for the building of homes. Constion
encroachment (e.g. when a machine adherently dvérgently removes edge vegetation beyond the it
development) may push the housing/forest bordet st further. A resident then may subsequentvminto
a home and push the border back still further thhoyard extension encroachment (See Figure C.1anfor
example of this pattern). However, sometimes thesimg/forest border is located inside the housidg ef the
property line (i.e. the external area of the foeeRie is within a resident's yard). Sites with gragtern were
sampled, however within almost all of them the $oreeil, mantel and saum had been removed by resider
by builders) within residential yards, leaving ofdyge trees, and their canopies in tact. Nevertiselthere were
a few sites where these forest vegetation strustuad been retained within residential yards (Sgeré 7.11).
Their forest edge canopies were closed and theg faemg north. This may have led to shaded yandlitons
less suitable to lawn grasses and sun-loving flewer

Results from the field study, interviews with desits and casual conversations with site residsints
indicated that forest edge components were alsdrtpacross housing/forest borders into housingeedgor
example, interviews with forest managers and infdroconversations with site residents indicated soate
forest or grass strip vegetation was migrating me&ident yards through vegetative reproductiod,tha
dispersal of seeds. Some residents also complaifedest vegetation encroaching into their yatdsagh and
over fences. A few were concerned about hazardeas falling on their families or homes. Residevith
swimming pools were bothered by overhanging carigg®s that dropped leaves, fruit and branchespiotds.
Others complained about wildlife, such as raccayattng into their waste containers, and aboutrtitation and
diseases associated with mosquitoes within neaétkamds. Many residents expressed displeasurediagahe
poor aesthetics of forest edges. Some said thaitipatities were not doing enough to care for thee$ts. Others
complained about the "messy" woody debris left beluin the forest floor following hazardous trediogt Yet
most municipal interviewees were relatively ignarahhow forest edges affected adjacent residents.

Despite the negative cross border flows indicatecesidents, few generated edges were visiblarwith
adjacent housing edges. This suggests that residemtegularly implementing effective filters hese flows.
Research is needed to identify and measure thie bind abiotic flows from the forest edge into hingsedges
and to identify, measure and evaluate filtersifoiting or encouraging these flows. Municipalitiesed to plan
housing/forest boundaries that meet both the neftie forest and those of residents. Residentsfediahat
their needs are being met, including their aestlptferences, are more likely to support meaghetshey feel

do not directly address their personal needs, asatological objectives (Nassauer, 1999).
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9.1.2.2 Sociological and Natural Filters to Humar\ctivities within
Housing/Forest Boundaries

The fact that the intensities and extents of estiment vary according to the category of encroactim
behavior and the property line demarcation typécates that the different types of property linendecation
have different levels of permeability dependingtua type of encroachment behaviour. For examplerevthere
is no property line demarcation, residents tendutmp waste in piles along side or at the end dfvpays
running perpendicular to the forest border. Thisegates a cove (the pathway) in the forest/housgeband a
more or less circular node (the waste disposa) piithin the forest edge. If many residents alongdge
generate similar edges, this pattern tends toteadcurvilinear boundary with nodes (See Figugd.3However,
the waste disposal edge structure changes wherca defines a property boundary. The straight ptgtiee,
reinforced by the fence, creates a straight hodfsirgst border and one or several elongated ndbesaaste
disposal piles) along side the housing/forest brolflenany residents along an edge generate simdlges, this
pattern leads to a straight boundary with attactostes.

However, other behaviours of encroachment besidste disposal often occur at the same time. Each
behaviour responds to the filter in a different waggether they alter the structure of the housimgsét border
and the forest edge, creating complex overlappémgmted edge patterns. Two general patterns aefodn in
the housing/forest border and forest edge deperatirtge level of accessibility afforded by the tyderoperty
line demarcation. Where property line demarcatiempeability is high (e.g. no property line demaaratpost,
or fences with gate filters), housing/forest bosdemd forest edges tend to be curvilinear with s@anerated by
pathways, garden plant extensions and/or readtioftsest encroachment with embedded nodes (wésteshl
edges). In contrast, where property line demancatermeability is lower (e.g. property line deméinras that
include fence, grass strips and/or path filters)simg/forest borders and forest edges tend toraigkt with
embedded coves generated by garden plant extepaimhglongated nodes relatively close to the ptypfire.
However, at courser scales, both boundary typekttehe straight and abrupt. (See Figures C.9, @ntioC.11
for an example of the housing/forest border andsbedge patterns in response to a permeable prdiperfilter
and Figures C.6, C.7 and C.8 for an example op#terns associated with a semi-permeable profieety-
filter).

This research measured encroachment within sitaganoperty line demarcation filters, in addititm
grass strips up to 50 metres in width, with or withpathways. The results indicated that these wamglex
boundary treatments tended to have lower overaimigensity of encroachment than sites with juspprty-
line demarcation filters. The results indicate timanicipalities could increase the effectivenesgroperty line
demarcation filters by adding additional filterstheir property line demarcation treatments andtiizing grass

strips with or without pathways.
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9.1.2.3 Application of the Boundary Theory of Nairal Area Protection to
Housing/ Forest Boundaries in Suburban Landscape

The boundary theory of natural area protectionrés#eat the energy required to protect a natuesd & very
high in boundaries where there is high degree nfrast in protection between adjacent land usegegtive
mechanisms are not enforced, and where thereis Vel of cooperation between adjacent land us®ecs.
This research indicates that the housing/foreshlaties within the study municipalities have these
characteristics. There is a high degree of conimgsrotection between adjacent housing and feré&tlative
to natural areas, adjacent lands receive verg [ittbtection from development or post developmmaptacts.
Under these conditions, natural systems are litcebhange toward the state of the unprotected effdand use
unless protection measures, such as bylaws, amtgly enforced (Ambrose, 1987; Ambrose & Bratt®90;
Diamond et al., 1987; Schonewald-Cox, 1988).

The intensity and extent of encroachment occumnitigin a majority of these sites indicates that
property line demarcation filters are insufficiémtprotect these forests from adjacent resideatiities, yet the
interviews, content analysis and the unobtrusivasueement of residential encroachment, indicatatiféw
other mechanisms for mitigating residential encnoaent were frequently implemented.

The interviewees, in both planning and forest rganzent departments, indicated that addressing
adjacent land use impacts, beyond those genergteshistruction, was a low priority. Planners geheffalt that
they were responsible for protecting natural afesaa being developed into housing according tooidfiand
secondary plan policies, and for ensuring thatttooion impacts were minimized. They felt littiesponsibility
for protecting natural areas from post developnmapacts. Forest managers in a majority of the nipalities,
on the other hand, indicated that their municipesiplaced a low priority on managing forested radtareas
beyond trail maintenance, waste disposal, andutteg of hazardous trees, and few had managentemd.pr his
appeared to be changing in Kitchener, Oakville Misissauga. Forest managers within these munitgsal
indicated that they were lobbying for, or receivingsources to develop and implement managemem.pla
However, they indicated that they focused thesauregs largely on silvicultural issues, such asafis, insect or
drought-related issues. In addition, some said #veyded the edge in order to avoid conflicts wéhidents that
impeded their management efforts, such as the rahoopruning of diseased trees. Official and sdeoy plans
echoed this low priority afforded to boundary plemgnand management. Only Mississauga's Officiah Pla
specifically refers to regulating "public encroaant into natural areas, although the meaning ofipu
encroachment is not clear and no method of reggi&ncroachment is provided (City of Mississauga20®6,
Pol. 3.12.2.2).

In addition, interviews with municipal staff antfarmal conversations with residents also indicaiexd
knowledge and support of municipal goals for theirgel condition, or protection, of an adjacent $viie missing
among residents. Many residents said that thepatidinderstand why the municipalities were not tadiring
their forests better and that they were ill ket dagraded. Some suspected that their municigatitgenot have
the resources to maintain their forests and vietivedt encroachment activities as a way to servie toenmunity

by performing some of the maintenance activitiey telt their municipalities should be performi#dthough
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some forest managers said that they frequently geghhousing/forest edges in response to complagrts
residents about encroaching vegetation or hazatdees, most interviewees knew little about theatieg
impacts that forests had on adjacent residents.

Two additional factors increase the energy regluieprotect forests from adjacent land use impacts
within suburban landscapes that are not generedlygmt in the protection of large nature resemvesyricultural
or forested landscapes. Suburban forests tendsmbl and convoluted in shape relative to the aimbshape of
natural reserves in less developed landscapestdllateas in this study were between 1 and 50 baénand
between approximately 22 metres (in the case edstrcorridors) and 300 metres in width. These sinds
shapes make them highly vulnerable to adjacentdaedlows (Forman, 1995). Their forms and funcion
depend more on adjacent abiotic/biotic flows tharteeir internal characteristics (Forman, 1995z4an1983;
Janzen, 1986). Furthermore, there are multipleigootis landowners in close proximity to the fordge in
addition to a much larger human population livinighim walking distance to the forest. All of thefsetors
together mean that these forested natural areaseacpry high levels of energy to protect themnirthese

adjacent land use impacts.

9.2 Implications for the Practice of Planning

9.2.1 Boundary Planning Strategies

The findings of this research indicate that plasmexed to develop strategies to increase the effaess and
implementation of sociological and natural filterghin housing/forest boundaries, and to reduceatheunt of
energy required to manage negative flows acrosetheundaries. However, while the interviews inidahat
interviewees were aware that encroachments ocguiaird had developed a variety of tools to limétsin
activities, none had developed explicit strate¢ieisnplement these tools, and tools were only bdixeloped to
address these impacts at the scale of the housiegtfoorder. In addition, interviewees indicateat they were
implemented comprehensively to forest edges adjdoetil new subdivisions, and to existing encraaehts in
reaction to resident complaints.

The content analysis, the interviews and the &ldly indicated that the study municipalities were
following an implicit strategy of reducing the frggncy with which encroachment occurred throughstamich as
property line demarcation, educational materiaégissand bylaw enforcement, although a few were als
specifying buffers to segregate these impacts flerdesignated forest area. However, many studedsating
the effectiveness of strategies to limit the impaxftrecreational activities within backcountrydsts by reducing
their frequency indicate that these strategiemateery effective in reducing the total impactsfdse activities
because near maximum impacts occur with low frequeh use. After many years of study, recreatioolagists
have concluded that total impacts can more effelstive reduced through reducing the area in wiietimpacts
occur. Applied to residential encroachment, thisingethat strategies that reduce the area of sfagldy
housing and that of other high impact land usggscadt to a forest will lead to a greater reductiototal
encroachment impact than strategies that are diyrteging implemented by the study municipalitibgspite the

support for this strategy, managers of recreationghcts in backcountry forests have found thist #so
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important to incorporate strategies that limit itensity of impacts, in a multiple-strategy rathiein a single-
strategy approach (Leung & Marion, 1999). Furtheemtandscape ecology, ecosystem management, brqunda
ecosystem planning,, and recreation ecology thalbiydicate that to be effective, planning and aggment of
natural areas, and their boundaries, have to atauultiple spatial and time scales (White et1899; Allen et

al., 1993; Grumbine, 1994; Tomalty et al., 199h@wwald-Cox et al., 1986; Schonewald-Cox, 1988).
Therefore, while | focus on strategies to redueeatfea of impact at multiple scales, | also refesther strategies
to reduce the intensity of impact as supplemergaategies.

The following section outlines nine strategiesifoproving current municipal performance in managing
housing/forest boundaries to reduce the impaatesidential encroachment activities, and othercagjaland use
impacts, on suburban forest ecosystems. The seategfluce the vulnerability of natural systemgel as
manage incoming ecological flows. To maximize tlediectiveness, municipalities should implement ynah
these strategies at different spatial scales. ©hdmation chosen depends on the goals of theradteal
system. The strategies are categorized accordiftgitcspatial planning units: 1) Neighbourhood 2jjgcent
Landscape element, 3) Landscape element/foresebandl forest edge, and 4) forest interior. A ne@irthood
is composed of landscape elements in contact ivétidrest patch or corridor, in addition to "neadbgments of
the local mosaic linked by active interactions (ran, 1995, p. 103). An adjacent landscape eleraenpatch,
corridor or area of the matrix that is in contadhwvthe forest landscape element. Together landselments
make up the landscape (Forman, 1995). (See Figlifer3an illustration of these elements of thediog/forest

relationship). Table 9.1 summarizes the nine giase

9.2.1.1 Neighbourhood Strategies: Neighbourhooduffers

Boundary theory indicates that similarly protedieautiscape elements require less energy to proteetise they
have fewer degrading flow interactions (Ambrose37Z;AAmbrose et al., 1990; Diamond et al., 1987;
Schonewald-Cox et al., 1986; Schonewald-Cox, 1988.0Ontario government appears to be encouraging
municipalities toward the identification of morgpgwrtive adjacent land uses through a new PPS polxsy that
requires municipalities to evaluate the ecologiaattions of adjacent land uses (PPS, 2005, PbER.
However, the content analysis indicated that feshefmunicipalities have yet implemented this polidgthin
their official and secondary plans.

A neighbourhood buffer strategy protects landsedements that support core natural area system
forms, functions and values through time (See TalleStrategy 1, Neighbourhood buffer).They ailst the
areal extent of landscape elements that underméasetforms, features and values through segregatibn
concentration. Less supportive land uses, suclmgkesamily housing, are concentrated elsewhereyéas that
are already developed for housing, or in othersatieat are less ecologically important. This stngtie akin to
the "smart growth" strategy in that it promotesititensification of development within already dieye=d parts
of cities to reduce sprawl into the countrysidewewer, rather than intensifying all residentialgidiourhoods,

this strategy seeks to intensify those that areaastciated with sensitive natural areas.



This strategy reflects a “precautionary approactd an adaptive planning and management approach to
protecting these vital suburban ecosystems. Thiareh, along with results of many others that lagtermined
the impacts of other adjacent land use flows (Sepr 2), suggest that adjacent housing has signifimpacts
on natural system components. In addition, fewanif, studies have demonstrated that natural systemgosed
of small and narrow patches, corridors and narroffebs are able to retain their pre-developmerntuies and
functions through time, in the absence of theimpsupive surrounding landscape elements. Howeversiiatial
boundaries of neighbourhoods are ill defined. kotly, the extent is dictated by the "active intBeoas" that
support the forms, functions and values of a fdeegiscape element. Thus, neighbourhood bufferdefiieed at
a variety of spatial and temporal scales, depenaiingore system goals. Because of the high levehoértainty,
these buffers are ecological hypotheses that requinitoring to determine if they are effectived @daptive
management (Holling, 1978) is required to alteirthianning and management in response to new launea
(Golley & Bellot, 1991).

In non-urban forested landscapes, segregatioregiestat coarse scales have been developed to
accommodate species with the largest area requitsr(gich as the wide-ranging Florida panther)s&ea or
non-seasonal buffer zones restrict humans, roatisther structures (Bruinderink et al., 2003) witbértain
distances of the species’ core habitats (Fernaddecic et al., 2001). Within suburban landscapemy of the
space-requiring and disturbance-sensitive spesiesdfwithin these forested landscapes are missing,
municipalities have decided that these speciera@reompatible with human communities. Howevererior
birds, migratory amphibians, or large herbivorowmmals, such as white-tailed deer, have been peahfiot
this role (Lofvenhatft et al., 2002). Other neighidbmod buffers have been designed in support oEkejogical
services to human communities, such as the proteofiwater quantity and quality. The Oak Ridgesaitee
Plan is an example of a coarse-scaled buffer gydtemulated largely to support key hydrologicahsces for
Greater Toronto Area communities (Ministry of Mupi Affairs and Housing, 2002). Similarly, the Reag of
Waterloo has recently designated the Blair Bedbtalkston Creek area and the area in support dfaleel
Creek Headwaters as "sensitive landscapes" togaggrharmful land uses from sensitive featurestasid
supporting landscapes (C. Gosselin, Region of Watepersonal communication, September 28, 2003th B
areas restrict certain land use types, and plageslbn the subdivision of existing residentialdarses; however,
neither designation defines the characteristicgipportive land uses in support of specific ecalalgr cultural
goals or objectives.

The content analysis revealed a neighbourhood thiafféNorth Hespeler in Cambridge. It was designed
to support of a natural area corridor consisting efatercourse, wetlands, floodplain, ESPAs (reajlgn
designated environmentally sensitive policy areasjl, steep slopes. The purpose of this coarseddoafeer was
to support the habitat of white-tailed deer andattem’s sensitive hydrological functions (Planréhgngineering
Initiatives Ltd., 2002). The core corridor togetindth its supporting land uses was between 25@@r8etres in
width. The functions of the adjacent landscape etemwere: 1) to provide habitat and functions joresty
played by the agricultural matrix, and 2) to endhed the negative human impacts of human proximitgh as

yard extensions, waste disposal, chemical use, liglise, pets and human presence did not prelveribtmation
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of “interior conditions” within the core area nssary to support keystone species and hydrologazis
(Planning & Engineering Initiatives Ltd., 2002,Bp-3). The protected land uses adjacent to theamrsisted of
LSNAs (locally significant natural areas), “enhamest areas” and “complementary land uses.” Enhaaoem
areas are areas of restored natural area that@nh@arsupplement core habitat, and core ecosyfsiections.
Their primary function is to perform the supportiede previously played by the agricultural matitanning &
Engineering Initiatives assumed that complemeritarg uses are: 1) parkland, 2) seasonally-usedhgldiglds,
3) institutional land uses associated with reldyiv@rge open spaces, 4) cemeteries, and undeircednditions,
5) storm water management facilities, and 6) inferdly used single-loaded streets (Planning & Eemyimg
Initiatives Ltd., 2002, p. E-3). However, resealnels not empirically tested the supportive role gdblyy these
land uses. For example, some forest manager inteeds said that playing fields are typically chendzed by
highly compacted soils, and may not play a sigaifichydrological role in support of adjacent fosest
addition, many forest manager interviewees arghatisome institutions with large areas of openepaach as
schools, bring intensive recreational uses to adjaforests that degrade them. Research is recuiieentify
and measure the ecological functions played bidifit land use types and configurations in supgdatijacent

core natural systems.

9.2.1.2 Neighbourhood Strategies: Community Suppb

Boundary theory indicates that increasing the caatjn of adjacent property owners decreases treeiahof
energy that municipalities require to protect adjgmatural systems (Schonewald-Cox et al., 198603 ewald-
Cox, 1988). The theory also suggests that by obtaithe support of residents in the wider community
municipalities, and their staff, can increase tpeiitical influence and therefore the effectivenesth which
they implement protective strategies and tools ¢8etvald-Cox, 1988). Encouraging surrounding comtiesi
to support, and manage their local forests is aardgial step in protecting municipal forests fromr@achment,
particularly forests that already have adjacenetiggment because few opportunities exist for estainly either
coarse or fine scaled buffers. This can be doné pigtentifying, communicating and rallying suppfant
desirable forest and housing conditions and priotecfoals, 2) spreading awareness of positive agétive
impacts of cross border flows, 3) encouraging dguels and residents to design and manage thalerdil
properties more like forest ecosystems, and 4) ptiogn community forest management. This strategykhbe
focused on two related, but different residentralugs: 1) edge residents, and 2) the surroundingramity
(Table 9.1, Strategy 2, Rally support of surrougdinommunity, and Strategy 6, Rally support of edggidents).
Interviewees and informal conversations with restd indicate that staff and residents do not kv
desirable condition or protection goals for eittier forest or the housing area. For example, irdemes
indicated many of their natural areas had not limentoried to identify their forms, functions, theeir value to
surrounding communities. In addition, few intervesg were able to provide explicit goals for addngss
adjacent land use impacts, such as residentiabadement. Furthermore, many forest managers iredidhat
resources for managing the large and increasinderunf municipally owned forests were lacking. Vsited,

subwatershed, and site-scaled EIS are often rebirenunicipalities prior to development of sigoéht natural



systems, and contain substantial amounts of infdoméhat could assist in the identification of mlaksle
conditions and protection goals. However, forestark manager interviewees indicated that thisrinétion
was rarely incorporated into management planspomaunity-involved exercises to identify and agrpen
desired conditions or protection goals. Yet, infalwonversations with edge residents indicatedttieat were
unsure of what their municipalities were tryingatthieve through their management actions, or laelction
within their adjacent forests. For example, sevessidents mentioned that hazardous trees cutedinioly
forestry staff to rot on the forest floor were “ragsand unsightly. Others complained about thetesgists and
lack of utility of naturalizing areas.

Boundary theory suggests that educating adjaaedblvners about the positive and negative impdcts o
cross border flows is important for reducing negafiows. However, the content analysis revealedl th
promoting stewardship among residents was a verytiority not only within the study municipalitiebut also
at regional and provincial government levels. Thkcfes of study municipalities were largely lindtéo those
requiring developers to promote stewardship ta fesidents, or supporting the efforts of regiag@lernments
who largely focus their stewardship programs oalrtgsidents. Some stated an intention to encourage
stewardship among residents, without specifying ttasvwould be achieved. Planner interviewees mtéid they
required developers or builders to distribute paetghhat contained information related to encrozett to first
time residents as a condition of development. Hamawne was able to say how many of the pamplviets
delivered to residents, or whether residents umoieds or retained the information regarding enchozent.
While some of the forest managers said they ocoalijodistributed pamphlets to residents, theydatiid these
efforts were haphazard, with most occurring in oesge to existing encroachments. Furthermore, nbtieo
interviewees knew whether any of their educati@ffalrts were effective. Municipalities need to takenore
positive and proactive approach to encouragingatdship among residents. In part, they can ddathis
identifying, restoring, and demonstrating the pesiforms and functions within surrounding commigsit

particularly within the housing edge, that supaljacent forests, toward the creation of “neighbaads.”

9.2.1.3 Adjacent Landscape Element Strategies: fatent Landscape
Element Buffers

Adjacent landscape element buffers are definedppart of finer scaled interactions, such as miarate or
residential encroachment. For example, these lsuffecupy the edge of the landscape element, icdisis the
housing edge, immediately adjacent to the forege eflheir purpose is to 1) maximize open spacmiimize
the area of the forest edge exposed to residemtimbachment, 2) reduce the microclimatic edge 3rhprove
the habitat functions of the forest edge by indrepthe area of the forest and by creating a moadual and
complex housing/forest border transition betweéarnisive surrounding land uses and the forest etmmySee
Table 9.1, Strategy 3, Adjacent landscape elemsifer).

Building footprints and building density should faéimized, but could accommodate the same number
of households through medium density cluster dgratnt (Arendt, 1996; Arendt, 1997). Zero lot line
development should maximize building setbacks ftbenhousing/forest border. Housing side yardsgeratan

backyards should face the housing/forest borddirézt the flow of human activity away from thedst edge.
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Part of the open space left by smaller buildinggoiots should be dedicated to enhancing the haddlaes of
the forest edges by ensuring a more gradual btnatesition between the vegetation of intensivelyagged
gardens and the relatively unmanaged forest edgmp@x vertical, and in strategic places densepaintily,
housing/forest borders should be encouraged tacesghicroclimatic and encroachment flows.

Some condominium complexes, and conservation sisimig, could be designed according to these
principles. Interviewees indicated that they natitess encroachment adjacent to condominium coraplekere
the grounds are managed by an administrative boatheer than by individuals. In the event of anreachment,
interviewees said they tend to be easier to adéexsmuse the municipality only has to deal with one
administrative board rather than many individuaidents. In addition, the board may ensure the vahuf
encroachments by residents, rather than the muatikyip

The content analysis did not identify any offiailsecondary plan policies that encouraged
development with these characteristics adjacenatoral areas. Although the secondary plan for Yats
Laurel Creek lands identify the adjacent landscag$traint lands,” protective policies only relaterm water
management practices, wetland creation, and hodgingjties determined in part by the adjacent ahauea
(City of Waterloo OP 2004, Pol. 6.33.5.5, 12 viiihe City of Waterloo also has a policy that stdes they
“may give preference” to multi-unit residential ldimgs adjacent to significant natural areas rathan single
family housing (City of Waterloo OP 2004, Pol. 2.8). In addition, the content analysis revealdississauga
Official Plan policy that "suggests" protectionlafge canopy trees and the water recharge funatiblasge lots
within older low-density single-family housing sutidions, in the face of intensification. Howevpaglicies to
protect these forms and functions are few. Onlgteng trees receive protection, and protectiorsigygested”
rather than required (City of Mississauga Offi¢¥édn (2003), Pol. 3.12.2.2)).

9.2.14 Adjacent Landscape Element Strategies: 8ological Physical Filters

Sociological housing edge and housing/forest bditiers are physical tangible structures, suchraperty line
demarcation, recreational or utility facilities,signs, that are designed as filters to negatijecadt land use
flows. They are located in the adjacent landscégreent, or at the adjacent landscape element/foeder.
They may be on private and/or public land. The $oafithis discussion is on property line demarcatind
recreational or utility facilities that take therfio of grass strips or paths. Interviews and thesamegment of
encroachment within forest edges indicated thatsspyohibiting resident activities, particularly sta disposal,
are regularly posted at park entries, howeveelitlknown of their effectiveness in reducing eactonent
activities. However, the high intensities and etg¢ef encroachment measured within the edges e$femwith
signs suggest that currently placed signs areffeatteve in significantly reducing edge residenteyachment
activities.

The results of the unobtrusive measurement odeaesial encroachment within residential forest edge
clearly indicates that property line demarcatioasg strips and paths all function as sociolodittars to
residential encroachment within housing/forest keos@nd within the forest edge (Table 9.1, Strategy

Sociological Housing Edge and Housing./Forest BoFiléers). In addition, informal conversations lwidge
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residents suggested these elements, along witkergshaintenance routines, serve to filter forast@achment
into residential yards. However, this latter hypstis needs more formal empirical testing. In tefrelements
that filter residential encroachment within the siog/forest border and forest edge, the reseadtbaited that
elements, such as fences, fences with gates, tw pad different levels of permeability to residaint
encroachment activities depending on the type tifinc For example while fences were effective lioniting
yard extensions (as long as municipal staff moimitpensured fences remained in place), they wereffective
in reducing other types of encroachment such ateveisposal, garden plant extensions, reactioorest
encroachment or recreation-related encroachment.

In general, filtering that served as barriers gident entry tended to be more effective in redyicin
encroachment activities. In addition, encroachnaetivities decreased where filters effective atradsing
different types of encroachment were combined.axample, grass strips with or without paths, whemlzined
with fences, were more effective in reducing midtifypes of encroachment, particularly yard extemsiand
waste disposal. Furthermore, informal conversatwitis residents revealed that many edge resideefenped to
have the forest vegetation positioned away frorr fiv@perty boundaries. Therefore, sociologicaéefs that
included grass strips tended to reduce forest enbroent related encroachment, while meeting edsjdenat
needs. In addition, forest manager intervieweegated that grass strips and paths receive freqiseniby the
community, facilitating community monitoring of ti®using edge and the housing/forest border. litiadd
they commented that grass strips, in particulareveéfective in 1) clarifying property boundariesthat staff
could determine where to manage, and when resddemicroachment was occurring and 2) enabling acoes
regular monitoring of these areas on foot, or usisgall-motorized vehicle. Furthermore, graspsiaind paths
play important recreational functions and can kegied to play vital storm water management ralagir
position in the forest edge concentrates the ingpafctnany human activities within one high impamte, rather
than in more sensitive forest interiors.

Nevertheless, this combination of filters generedisults in a wider filter than just one that foesi®n
the property line. Many of the grass strips adjatestudy sites were relatively wide (up to 50 mag} and their
construction may reduce the widths of already wafyest patches and corridors. Further researcgigired to
determine if narrow grass strips, with or withoathways, lead to similar reductions in total enchwmaent.
Despite this significant shortcoming, there is ppartunity to apply the pattern strategically whismest edges
are particularly sensitive to encroachment, or wtagljacent land uses are likely to lead to intensiv

encroachment activities.

9.2.1.5 Adjacent Landscape Element Strategies: Sological Regulatory Filters

Sociological regulatory filters are not physicabygible. They include the administrative propdirtg (not
demarcated) and encroachment policies or bylawsléT1, Strategy 5, Sociological Regulatory Fjlter
Encroachment policies and bylaws are also socicébgégulatory filters. Boundary theory indicateattthese
filters, in addition to the above physically-tangilsociological filters, are particularly importamhere adjacent

land uses have significantly different levels adtection (i.e. where there are no buffers). Unthsse filters are



strictly enforced, boundary theory predicts thatdbndition of the forest will move toward thattbhé adjacent
land use (Dasmann, 1984; Dasmann, 1988; Diamoald 41987; Schonewald-Cox et al., 1986; Schonewals:
1988).

The results of the measurement of encroachmehinifitrest edges indicate that the administrative
property line is not an effective filter to edgsideent encroachment activities within Southern Gaotiorest
edges. The intensities and extents of encroachwemet significantly higher within forest edges potéel by
administrative property lines than in forest edgéh demarcated property lines.

Forest and park manager interviewees indicatdcetitmoachment policies and bylaws were
infrequently implemented relative to the numbeexisting encroachments. This was confirmed by the
measurement of encroachment within municipal foedges. Interviewees and the content analysisatedtidhat
this lack of enforcement was due to were a lackudficient resources, a lack of significance atitéal to the
issue by municipalities, and edge resident polififtuence. Many planner and forest manager inéevees were
concerned that the lack of enforcement undermihei éfforts to convince residents that they shaalck for
and protect their community forests. Interviewerldated that this lack of consistent enforcemeitates
encroaching residents, and those applying for legeroachments" such as building extensions imtested
public land, because while they have to remove #r@iroachments, or are prevented from encroacttiag,
neighbours continue to encroach. Furthermore, sdarmers argued that this lack of care undermihei t
ability to negotiate protective mechanisms, suchtdg buffers. These developers are reluctanotthdir share
in protecting this land when the municipality isnilling to protect it following development. Thesgerviewees
argued that the lack of enforcement communicatessidents that the municipality does not care athair
forests. This lack of care was also apparent iméee absence of preventative encroachment poligthi
official or secondary plans, particularly for fol®adjacent to established subdivisions, and wittigrviews.
Many planners did not feel that addressing encnoacit through planning was a significant part ofrtjab.
Park managers were more concerned with their amisr@ation areas, and many forest managers waee mo
concerned with silvicultural issues and managimgititerior areas of their forests.

The results of the measurement of edge residemvachment in municipal forest edges and the
interviews indicated that bylaw enforcement is effiéctive in reducing the frequency of encroachntierdugh
time without filters to reduce its recurrence, sastphysically tangible sociological filters, thestoration of
natural filters and municipal and community moriitigr Without these latter filters, encroachmeriikisly to
recur following bylaw enforcement. However, intemws and measurement of encroachment within municipa
forest edges indicated that only Mississauga wathatng bylaw enforcement with structural sociotmifilters

within forest edges where these structures wersimgs

9.2.1.6 Landscape Element/Forest Border and ForeRdge Strategies:
Strip Buffer

The content analysis indicated that segregati@tegties involving relatively narrow forested stripsstrip
buffers, between the housing/forest border andtumdary of the designated forest are relativetgroon

official and secondary plan policies for protectiragural areas and systems. They commonly invbleaise of
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relatively-narrow set backs which define how faclbiom a natural area a structure must be plamedegetated
"buffers,"” which are strips of undeveloped vegetdamd, generally between 5 and 30 metres, that mepabsorb
the negative flows between two land uses. Thepas#ioned within the boundaries between adjacsdl |
ecosystem elements, such as between housing aadvags or between housing and designated uplardtéor
(Table 9.1, Strategy 7, Strip Buffer).

The content analysis and interviewees indicatetigbals for these strip buffers were missing. Althlo
two of the environmental planners interviewed nwered that the purpose of the buffer strips waegpegate
residential encroachment activity from the desigddbrest edge, none of the official or secondéagp
mentioned this as a goal. In fact, intervieweescated that the purpose of these areas were ladgelgted at
reducing the impacts of construction on forest sdgewever many functions were applied to thesmnaareas.
The unobtrusive measurement of encroachment aesivitdicated that these strip buffers currenthction as
reservoirs for encroachment activity; however mawsrviewees were uncomfortable with this functibor
some planner interviewees the most important ridtdbbated to strip buffers is the provision of sigrpentary
habitat, particularly within narrow or small forgeitches and corridors. Interviewees were concdtraetdhese
functions were being degraded by encroachmentitiesivOther planners viewed their ecosystem servic
functions, such as the hydrological functions hasrost important. They too were concerned thaetfienctions
were being degraded by encroachment activities [Bltter concern was reflected in the literaturgiparian
buffer design. Concern was expressed that thesamagtivities may remove and alter vegetation thesigo
reduce the velocity, or filter, water; compact @ndde soils; channelize drainage water, and reithecporosity
of riparian buffers (Norman, 1996; Schueler, 1985. Environmental Protection Agency, 1995). Inrshibe
research indicates that these narrow strips of levathy only 5 metres in width, are not only expedteprovide
significant habitat functions in support of adjaiceatural areas, but also to filter, largely withany ongoing
management, all negative flows arriving from th@eent land through time.

Very little research is available, beyond ripafiarifer research, to support the largely normateoty
that these strips of land are able to provide sofitkese functions, never mind providing multipdedtions
through time without management. Given the intgresitd extent of encroachment activities, togethtr the
negative flows across housing/forest borders indithy other studies, the protection expectatipmdied these
areas are unrealistic. Municipalities need to a@efipecific buffer functions, and how they will baintained
through time in the face of ongoing flows from adiat lands that change the structures and functibftsest
edges. They then need to monitor these areaseomat if these buffers are performing these fuumgithrough

time.

9.2.1.7 Landscape Element/Forest Border and ForeEdge Strategies:
Natural Filters
Boundary research indicates that the natural ctexistics of forest edges alter ecological flows: Example,
field/forest border vegetation that transitionsdgialy, rather than abruptly, and is vertically qoex, tends to
increase the flow of plants and animals into thredbedge (Giles, Jr., 1978; Leopold, 1933; Thoma§raaf, &
Mawson, 1977; Yahner, 1988), and decrease the widthicro-climatic edges (Chen, Franklin, & Spi#892;
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Franklin & Forman, 1987; Harris, 1984). Characterssof the housing/forest border and forest edgg atso
filter human activities. For example, verticallyraplex borders and edges, particularly those wittsdgrickles
or uncomfortable plants, such as burrs, may deteram entry into forest edges, and such vegetaioarnmonly
used to manage recreation-related impacts, suthrapling, within forests (Magill, 1970). Howeveéhnere is
only weak support for its filtering capacity intes of residential encroachment. Both my researdh\etlack’s
did not find that closed forest edges preventedaruattivity impacts within forest edges (MatlacR93),
although they may have reduced their frequencyexiteht. However, this research did not measure
encroachment occurring with prickly and dense cldseest edges, or those with plants, such as pdiso that
affect human health. Steep slopes could also detee encroachment activities. For example, waspeodal
may be deterred in upward facing slopes. Poorlindthareas may also serve as barriers to enthyio@ans.
Forests, and forest segment edges, with theseatbiaséics should be identified and monitored ttedwine if
these characteristics serve as natural filtersabwaitd be combined with sociological, and filtet€e@arser scales,

to minimize encroachment impacts (Table 9.1, Si5a8).

9.2.1.8 Interior Forest Strategies: Large ForesAreas and Low Edge
to Interior Ratios

Municipal performance in protecting forested ndtaraas from residential encroachment can alsmpeaved
by designating and restoring forest ecosystemsatiedess vulnerable to adjacent land use impaetsi¢ 9.1,
Strategy 8, Large forest areas and low edge todntetios). Larger and less convoluted forestgeHawer
exposure to surrounding land uses than forestathagmaller and more convoluted in shape (Fori285). To
plan the sizes, arrangement or location of thetghpa, municipalities require specific goals anpbctives.
Large forest patches may support native speciéslarige home ranges that are rare or at risk ieldped
landscapes, at the same time as they protect kelyercosystem services, such as the protectioquifeas and
the connection of headwater streams. Any numbemal| forest patches cannot perform these functions
According to the PPS (2005) municipalities “shdutdhintain the biodiversity of their natural hegta
systems; “shall protect, improve and restore" smessurface and ground water features and funstiand shall
maintain linkages between these latter featureduamdions and natural heritage features (PPS, 2866. 2.1.2,
and 2.2.1). Yet, the content analysis revealedféivaimunicipalities had biodiversity goals that eepecific and
forceful enough to guide planning decisions regaydhe size, configuration or location of forestedural
systems that implement these provincial policigbiwitheir municipalities.. Part of the problenthst the
Ontario provincial policy on biodiversity is as wegand non-committal as the regional and local oipaii
policies when it comes to biodiversity. The usé¢hefword "should" instead of "shall" in referenoentitural
heritage systems, signals to municipalities thahtaaing biodiversity is optional. In addition, lawes do not
specify what biodiversity will be maintained, orvettat scale. If these parameters are not definadivarsity,
policies are meaningless. Many studies have dematedtthat high biodiversity exists within urban
environments, but most of this biodiversity restritsen the high number of exotic species that ateahask. In

fact, some threaten native biodiversity. In additifor the most part, native biodiversity at coasgrales are at
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risk, rather than at finer scales. Maintaining eereincreasing biodiversity in a specific naturazamay be
accomplished; however, a municipality can stilElostive biodiversity at the landscape scale.

Unfortunately, few studies have been conductetkttermine the size and configuration required th bo
support native landscape-scaled biodiversity aotept surface and ground water systems within sagyuor
urban landscapes. These studies are requireddargdor the influence of the intensive adjacentlase
impacts associated with developed landscapes.ni¢dgs that in the planning of these essential stersyg,
municipalities need to plan according to the préoaary principal, one interpretation of which sayat where
there is uncertainty, a margin of error should bi¢t into decision making (Stewart, 2002). This eggzh is
supported by one of the principles for ecosysteanmihg, that says that planning should proceednthée
assumption that the consequences of planning aertain and potentially damaging (Tomalty et @94).This
means that plans need to be adapted over timeoadddge becomes available (Tomalty et al., 1994wéver,
the literature review and the content analysiscaidi that Ontario municipalities are still not ntoring their
natural systems to determine if planning objectieesl therefore goals, are being met. The contexiysis
indicated that many of the study municipalities raiging on regional monitoring. It also indicatibdt
monitoring is largely being conducted at the wétedsor subwatershed level, and focuses on watdityqaad
quantity. However, it also indicated that somehaf$tudy municipalities are beginning to requiresii@pers to
monitor the impacts of their developments at the stale. This indicates that these municipalédresbeginning
to subscribe to another ecosystem-planning prihtiaa states that the consequences of planning tocee
considered at multiple scales (Tomalty et al., J9Bbwever, both the content analysis and intersietith
planners indicated that study municipalities arsune of what to monitor and how to use the resflts
monitoring in future planning. This means that thesunicipalities are still struggling to plan aatiog to
another principal of ecosystem planning that asdkdt planners need to sort out what, and holeatm from
planning mistakes so that they can heal previogatie impacts and work toward fewer impacts inftiiare
(Tomalty et al., 1994).

A major barrier is the lack of goals. It is diffit to develop and use monitoring effectively iéth are
no goals that specify what a municipality is trylegachieve. The trend toward multi-scaled moniigis a
positive step forward. Coarse-scale indicators sigcWater quality and quantity, in addition to thenitoring of
keystone target species, such as area-demanddgarid mammals, or migratory amphibians, are inapart
However, the intensity and extent of residenti@reachment indicated in this study, together with adjacent
land use impacts indicated by other studies, sachieroclimatic and recreation-related impactsicat® that
these micro-scale impacts on natural systems @néfisant, and must be monitored. Each impact eneay be
insignificant by itself and its effect subtle aniffidult to measure; however, many such events power time,

and their effects accumulate over time, leadingjdaificant degradation of natural areas (Murpt90&).
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Table 9.1 Filtering Strategies for Managing AdjacetLand Use Impacts on Core Natural Systems

Scale

| Strategy

| Form

| Characteristics

| Precedent

NEIGHBOURHOOD STRATEGIES

Strategy 1:Neig

hbourhood buffer

Neighbourhood

Support coarse-
scaled positive
ecological flows/
Segregates
negative flows/
Concentrates
housing in already
developed, less
sensitive areas

Large Patch,
Corridors, and
very large lots

Supports keystone species/ vital ecosystem flows
Supplementary Habitat

Passive recreational use at Agricultural/forest
borders

Low resident population

Small number landowners

Low lot coverage

Laurel Creek
Headwaters (1998
ORM (2002)

Blair, Bechtel
Cruikston Creek
(2007)

North Hespeler
Watershed (2002)

Strategy 2: Rall

Support of Surrounding Community

Neighbourhood

Alters Behavior;
reduces frequency|

Rallies support for desirable condition & protentio
goals for housing/forest landscape elements
Spreads awareness of positive/negative impacts
adjacent land use flows

Encourages “neighbourwoods” through
demonstration/awards

Promote community management

Waterloo's
Partners in Parks;
pfOakville's Adopt a
trail;
Mississauga's
"Facility Watch"

ADJACENT LANDSCAPE ELEMENT STRATEGIES

Concentrates
housing away
from
housing/forest
border

Deep building setback

Clustered buildings

Streets perpendicular to housing/forest border
Passive recreational use at housing/ forest borde

Strategy 3: Adjacent Landscape element buffer

Adjacent Supports finer Mixed . Low to medium density resident population Condominium

Landscape scaled positive | | Residential «  Small number landowners or management agencjegomplexes;

Element flows/ Segregates | Neighbourhood | « Low lot coverage Conservation
negative flows; 2) Subdivisions

Strategy 4: Soc

iological Physical Filters

Adjacent
landscape
element Edge

Segregate

Property line
demarcation,
grass strips or
paths/

Varies depending on sociological and natural fite
present

Fences useful for reducing incidence of yard
extensions; trespassing, informal trail creatiod an

 Fence: Oakville
(1983)

Living Fence:
Guelph (1996)

Forestry staff/Edge resident/Community monitori

greenways/ delimiting management responsibilities
utility corridors |« Filter located on private and/or public property
Strategy 5: Sociological Regulatory Filters
Adjacent land | Reduce frequency| Administrative . Identify and agree to desirable boundary conditionsBy-law:
use/forest Removes property line; with edge residents Mississauga
border encroachment encroachment . Follow established procedure to have (2004);
policies or encroachments removed Encroachment
bylaws «  Establish sociological and natural Policy: Cambridge

g(1999)/ Kitchener
(1994)

Strategy 6: Ed

e Resident Support

Adjacent land
use &
Adjacent land
use/forest
border

Alter Behavior ;
reduce frequency

Identify, communicate, rally support for desirable
conditions/protection goals

Spread awareness of positive/negative impacts o
edges on housing and forest

Encourage “neighbourwoods” through
demonstration/awards

Promote edge management

Waterloo's
Partners in Parks;
Mississauga's
"Facility Watch"

ADJACENT LA

NDSCAPE ELEMENT/FOREST BORD

ER AND FOREST EDGE STRATEGIES

Strategy 7: Stri

Buffer

Adjacent land
use/forest
border

Segregate

Narrow
Vegetative Strip
buffers

Forested; vertically complex; curvilinear borders
Attractive/dense/prickly vegetation
Designed to perform measurable functions

Strategy 8: Natural Filters

Patch or
Corridor

Segregate

Many different

Wet areas; Steep slopes; Prickly dense vegetatio

FOREST INTERIOR STRATEGIES

Strategy 9: Lar

e Areas with Low Edge to Interior Ratios

Patch or
Corridor

Reduces Forest

vulnerability

Larger and wider forest patches and corridors wit

h

less edge exposed to adjacent land uses
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9.2.2 Boundary Planning Procedures

The implementation of these nine boundary straselgges significant implications for planning praeti€he
implementation of coarse scale buffer strategigsires planning at coarser spatial and tempor&sdaan is
currently being practiced. The literature revieumsnarized in Chapter 4, the content analysis aadhtierviews
indicated that Ontario municipalities have beguexpand this planning scale to coarser spatiaésaaid long
time periods in the last 10 to 15 years. Watersmetisubwatershed plans are being developed, amecteal
natural system components are increasingly beiotppted from development, or restored, rather jihstn
individual patches, or corridor fragments. Howeee content analysis and the interviews indic#ttatldespite
this courser scale focus, planners still view sbharmatural systems as consisting of only thesgooents,
rather than as watershed or subwatershed natstelnsy. Therefore, planners are still focused enssitle
impacts of development, during the period in whiedse natural system components and those immigdiate
adjacent to them, are being considered for devedopnT his is indicated by the lack of clear ecatagigoals,
and protection policies for land uses outside afgleated natural areas, within the official ancoselary plans of
the study municipalities. Establishing goals tomup native biodiversity, and vital ecological pegses at coarse
scales, in addition to policies that support thHeieaement of these goals over areas defined bytdkegspecies,
and key ecological flows, are essential to pratgcsiuburban natural systems for the long term.

The results of this research also indicate tretnihg needs to occur over longer spatial timeesclan
is currently occurring within the study municipig. Planning within these municipalities is notrently
focused on protecting natural areas and systenasviog development. For example, only Oakville and
Mississauga had policies that indicated that theyldvaddress residential encroachment, and onlgidéiauga
had official plan policies for managing their naisystems. The results of the measurement of ackcnoent
within suburban forest edges indicates that thistges left many suburban natural systems vulnetable
degrading adjacent land use flows. To fill this galanning practice needs to extend beyond the pbin
substantial completion to anticipate protectioruregments throughout the lifetime of housing/foresbsystems
from pre-development to post development to re-idgwaent. In terms of implementing boundary plannihis
means that municipal planners have to anticipaduture impacts brought by adjacent land usesate spatial
scales, and plan far in advance of housing edgelaiement.

According to the principles of ecosystem planniigns for watersheds and subwatersheds need to be
prepared in response to the forms and functiotisedf natural systems. Municipalities need to defih) the
condition in which they would like to maintain tleesystems, 2) their protection goals, and 3) tdimcent land
use planning protection policies at these coarsges. They need to identify and measure the fanms
functions of natural system components at this tiflese measures can serve as baseline data with teh
compare future forms and functions to determinetidreprotection measures are effective. This inétiom
guides the preparation of site specific EIS whialdg site-scale development. Within these documéms
desired conditions, and protection goals for irdlial natural system components together with thetounding
neighbourhoods should be specified. Interviewsiwi®akville indicated that they were now preparing

watershed, subwatershed plans, as well as investofinatural areas, and that developers were jpmgsite-
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scaled EIS; however, it is unclear how these plalede to each other | terms of protecting natsyatems
different scales.

This research indicates that the study municipalitave focused on planning their ecosystems)dtut
on managing them. According to the concept of emvirental or ecosystem management developed by porne
(1987) planning, which focuses on the developmentgss, a government process, or policy developrsejuist
one phase of the ecosystem management processe@dmd protection phase that followed planninguithet!
planning implementation, as well as the managewfegvernment-owned facilities (e.g. a natural prea
monitoring of these facilities, and research (Dgrh@87, p. 15). He viewed this phase as vital txessful
ecosystem management. Yet, the results of thisurelséndicate that the latter protection phaseneirenmental
management that includes facility management, raong and research is missing, or not adequatébgrated
into the planning phase, or the ecosystem managegmetess in general.

The content analysis and interviews revealed famagement or monitoring policies at any level of
government. Landscape ecology theory indicateshibiabdary management is essential for protectitigrala
system features and functions, particularly smal marrowed forested natural systems embeddedwithi
intensively developed landscapes. Yet, the measmeaf residential encroachment clearly indicated they
are receiving insufficient care to ensure that gtudinicipality suburban forests maintain their desrelopment
forms and functions for the long time. The contamilysis revealed few management policies in affiahd
secondary plans. Many forest mangers argued thgththd insufficient resources to manage their fsrfesyond
maintaining pathways, emptying waste receptachedy@acting to resident complaints. In additiow, skaff
within some forestry departments did not have Kiksgo implement more sophisticated managemetinides,
such as silvicultural activities, or the establigimnand implementation of resident stewardship amg.

In addition, these research indicated that not arg management, monitoring and research vitaing
term protection of natural systems, but that mamege considerations must be integrated along datening
considerations at multiple scales, rather thawfdhg site-scaled plan development and implemenntati
Planning and management needs to become moreydotagrated. While forest managers in Mississaargh
Oakville indicated that forest management involvetrie planning was increasing, most agreed thastor
managers have minimal involvement with ensuring designated natural systems can be managed taainain
their pre-development forms and functions, and tthh@hecessary watershed, and site-scaled plannigs to
protect natural systems post development.

Not only do natural systems need to be managedghrtime, but also their supportive adjacent land
uses, to ensure these systems continue to be segothe face of changes, such as housing irfieatsdn.. The
content analysis and interviews indicated thatgedi to protect residential forms and functionsupport of
adjacent natural systems were largely missingpatth some were beginning to appear (City of Missiga
Official Plan (2003), policy 3.12.2.2f).

To address adjacent land use impacts on natwas éhrough both planning and management, forestry
and planning staff need to be educated in urbasfacosystems and their management, in addition to

development planning adjacent to natural areashandthey effect one another. Forestry managerd toee



ensure that post-development protection and marageissues are integrated into planning at mulpkdes so
that they do not inherit costly management regiraefrests that will be degraded through time bgtp

development impacts.
9.3 Recommendations for Future Research

9.3.1 Why are local, regional and municipal policie lacking coarse-scaled goals and
objectives for their natural systems?
The content analysis and the interviews indicatedl focal, regional and provincial governments waigsing
coarse-scaled goals and objectives to drive theergation, enhancement and protection of theirrabslystems.
For example, while all mention maintaining biodsiéy as a goal, few mention the type or scale ofliversity
or provide policies that strongly state that itlshe preserved in the face of development. Sittyiladear goals
that outline the ecological services to be maimiim suburban landscapes are frequently missiterviews
with planners and managers indicated that a lackeaf natural system protection goals and objestilnpeded
their efforts to develop and implement effectivetpctive policies. They argued that they do novkmdat
features or functions they are trying to protedhielong term. Research is required to identijith features
and, more importantly, the social and ecologicatfions of municipal natural area systems, 2) sdealgoals and
objectives for their protection, 3) policy impli@ats of these goals, and 4) objectives to meabgratchievement

of goals.

9.3.2 What are the Intensities and Extents of EdgResident Encroachment Activities in Other
Suburban landscapes and Ecosystems?

The results of this research are limited to deaiduand mixed municipally owned forests adjacesutourban

housing subdivisions within Southern Ontario. Samdtudies need to be conducted involving: 1) atienicipal

ecosystems, 2) different types of forest ownerghig. private or semi-private), 3) different typdsubdivisions

and other land use, and 4) different communitiées€ studies will determine whether these varidbébto the

same or different types, frequencies, intensitiesextents of edge-resident encroachment.

9.3.3 What are the Effects of Encroachment Activigs on Forested Natural Area Forms,
Functions and Values?
Research is required to determine the effectssideatial encroachment activities on the formscfioms and
values of suburban forest ecosystems. Researtdoiseguired to determine how residential encroasitradges
individually and together alter other negative flointo the forest edge, such as microclimate otiespecies.
This information would assist in the identificatiohsociological and natural filters that perforraltiple filtering
functions.
Similarly, studies are required to measure theaittgpof community recreation-related encroachment,
construction-related impacts, and silvicultural aofs on suburban forests. The long-term survivahardicipal

forests is a function of these impacts through time little monitoring or research has been penfed to
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determine their significance, relative significansewhether municipal planning and managementigsliare
effective in reducing these impacts.

For example, further research is required withigé forest patches and corridors (i.e. larger 80h
metres wide when surrounded by housing) to deterrttie edge associated with community-related réorea
encroachment. This research suggested that comyrenieation activities affect the whole of fragrsenp to
approximately 300 metres wide when surrounded liging, rather than just their edges. Neverthetesseation
activities may be edge phenomena in larger foresig;ating two overlapping encroachment edges, one

associated with edge residents, the other with comityirecreation.

9.3.4 What are the Effects of Intensified Land Usesn Adjacent Forested Natural Systems?

As the remaining undeveloped land in Southern @Gntaunicipalities becomes developed, and high esidl
growth continues, these municipalities will be greed to intensify housing areas in and aroundhatiicipal
natural systems. Research is required to deteritnéneffects of intensification on adjacent natssatems. In
addition, research is needed to determine whetaenmg policies developed to protect these systamms

effective.

9.3.5 What Land Uses and Configurations Constitut&ffective Neighbourhood and Adjacent
Landscape Element Buffers?
Little is known about suburban land uses and canditions that support adjacent forested naturaéss The
suburban housing that was the subject of studlyignrésearch led to substantial edge-resident anlement, but
other residential land use patterns may lead tatgrer lesser encroachment levels. Some of teevietvees
also suggested that other land uses, such as lagratumulti-unit residential dwellings, light ingtry or
institutional land uses, such as churches or sshatght be supportive to sensitive natural aréas.impacts,
including encroachment, associated with other eggidl land use patterns, and these other landauses
unknown. Perhaps of even greater importance, wetiknow what ecological forms and functions witttiese
ecosystems are important for supporting adjaceesfed natural area forms and functions. Furtreareh is
required in different types and densities of lasd to determine the characteristics of both p@siivd negative
adjacent patterns of development and land uses.Wdnild allow municipalities to meet policy 2.1 ftloe PPS
(2005) that requires municipalities to evaluatedgbelogical functions of adjacent land uses poatevelopment

within and adjacent to natural systems.

9.3.6 Effectiveness of Physical Sociological Filter

This research evaluated the effectiveness of a ruoftboundary treatments for limiting edge-restden
encroachment. An insufficient number of sites wietend to evaluate some of the boundary types éffdgt(for
example, sites with just grass strips or just patiiere of these sites need to be evaluated tatisthe effects of
individual policy components, such as grass stigsaths. In addition, the effective charactersst€boundary

treatments need to be further identified. For eXaip there an effective fence height for reduciraste
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disposal and is there a type of fence that residferd attractive and desirable? Do grass stripe iabe mown
to be effective? Does the width of the grass stifipence its effectiveness? Furthermore, otherglem
boundary treatments need to be evaluated in coddentify an effective protective boundary treatiner
highly sensitive areas. Recently developed bouneagments, such as living fences and privategbsifieed to

be evaluated.

9.3.7 Effectiveness of Regulatory Sociological Félts

Interviewees indicated that their municipalities legtablished, or were implementing, encroachmelities and
bylaws that dictate procedures for mitigating eéngencroachments; programs directed at educagisigents
regarding encroachment activities; natural aremagjg prohibiting encroachment activities or statirey
protection status of a natural area; and edge ormt for residential encroachment. These filteesexnot
implemented within the study sites with sufficieonhsistency to evaluate their effectiveness. Fushelies are
required to evaluate these filters singly and imsmation with other natural and sociological fitte

Studies are also required to identify and evaltrae=ffectiveness of natural filters, such as jyoor
drained areas, or those with steep inclines. Tha@ability of dense and prickly forest border vagjen to
human activities also needs further study. Sitéls elosed forest edges were sampled within thisareh, but
none deterred either waste-disposal, garden piaansion, or recreation-related encroachments, aséhformal
pathway or tree house construction. Matlack alsmdothat closed side canopies were insufficiemietier
encroachment (Matlack, 1993). Nevertheless, vagata commonly used as a tool to guide the locatib
human activities in park planning, and closed sml@opies are important for reducing microclimatiges, and

for supporting the habitat functions of boundargeticularly for edge birds and small mammals.

9.3.8 Why do Residents Encroach in Forested Natur&ystems?

Future research is required to empirically testtivyethe five motivations for encroachment behavidantified
through this research are valid. Understandingrthvations of residents will lead to more effeetiolicy
development. In addition, understanding how redglare affected by forest edges may also leadeto th
development of more positive boundary relationshiisservations of encroachment patterns in sonsstfor
edges indicated that some encroachment behaviourred in response to forest encroachment intoihgus
ecosystems. This hypothesis needs to be empiriteeitgd. The following questions need to be ansivdre
What are the effects of adjacent forests on edgidarts 2) How do residents respond to these irep&jtHow
far do the impacts extend into the housing edge?

A number of planner interviewees said that theyldidike to keep as much of the original forestedg
following development as possible. Some were makif@ymal or legal agreements with residents, sagh
private buffers, to encourage, or force them, tepkthe veil, mantel and saum vegetation struciaresct when
housing/forest borders are located within privatgpprty. Research is required to determine whetresre
agreements are effective filters for reducing humetivities that push back the housing/forest boirtte forest

edges. Similarly, further research is requireddtednine what motivates residents to retain houfirest
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borders, expand housing/forest borders into resimerards, and what factors, (such as canopy ofpsr the

direction an edge is facing) influences the retentf housing/forest borders.
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Appendix A

Interview Guide

Introduction

11 What is your role in your Municipality?
1.2 How long have you worked in this capacity in youutipality? Elsewhere?

Definitions of residential encroachment and its sigificance

21 How would you define residential encroachment?
2.2 What effects do you feel are the most signifiea
2.3 Do you feel that these encroachment activitiescommon among residents who live immediately

adjacent to your municipal forest edges?
2.4 Generally speaking, do you feel that thesectsffare significant relative to other factors difegthese
forests, such as the affects of subdivision canstn or the affects of recreational users?

Who is responsible for addressing encroachment?

3.1 Which department in your municipality is resgibfe for preventing or limiting residential
encroachment activities before it occurs? Afterciturs?
3.2 Are residential encroachment activities, anthieir effects on the forest, considered during the

park/natural area selection process? By whom?

Residential encroachment goals
4.1 If the planning department is involved in limg residential encroachment activities before thegur,
do you have specific planning goal(s) for dealiith residential encroachment activities?

4.2 What are your goals ?
4.3 Do your goals apply to residential encroachmethtin all municipal parks/forests ?

Residential encroachment strategies

51 Has your planning department developed speaiicning strategies for limiting residential
encroachment  or for achieving your residentiatf@achment planning goals?

5.2 Please indicate whether your municipality' siggy fits within any, all or none of the following
strategies to mitigate residential encroachmetitiies

Strategy 1: Alter the way residents interact wlith forest edge

reduce the number of times encroachraetitities occur

reduce the frequency of particularly affeve types of activities
alter the way in which they occur

alter when they occur
alter where they occur

A~ A~~~
N N N N p—

Strategy 2: Reduce the vulnerability of the foeskie

() within all forests, vulnerable forestsameas of the forest edge?

() increase resistance of forest or afdarest to effects of
encroachment
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() increase resilience of forest or arkforest to effects of
encroachment

Strategy 3: Restrict and/or alter the locationpf@nd/or function of the housing subdivision

reduce the density of housing

Increase or reduce the lot size of hoasmsg the edge

Reduce the length of forest edge with egtjga housing

Reduce the accessibility of the forestddge residents/community
Alter the housing type

Alter the land use (i.e. zone for nesidential land use)

Alter the building setback from the meipal property boundary

e Y Y L R e
— e N N

53 Do your strategies apply to all residentiareachment within all municipal forests?
Residential encroachment policies

6.1 Does your municipality have policies and/oreottools or mechanisms to address residential
encroachment  activities and/or their effects?

6.2 Are any of the following policy components indéd in your municipality’s approach?

Municipal boundary posts

Fence

Living fence

Pathway

Vegetative strip, SWM, buffer or activereation area?
Forest or edge maintenance activities

Municipal monitoring activities

Neighbourhood monitoring activities

Signs prohibiting certain activitieslmehaviours
Bylaws prohibiting certain types/behav®of encroachment activities
Forest or park activity zoning

Education

NN AN AN
N— N N N N

~
~

N N e N N

Fulfillment of resident needs
Municipal bylaws control/manage the sprefdoxious weeds
)  Selling/leasing of municipal land

e T L T e T R e R
~
~

6.3 Other policy, tool or mechanism not mentioned?
6.4 Do all these policy components or tools applglt municipal forests?

Residential encroachment policy implementation

7.1 Have all policy components been implemented?

7.2 Have they been implemented within all municipa¢sts?
7.3 What do you think are the barriers to impleragan
Residential encroachment strategy/policy evaluatio

8.1 Have policy components/tools been evaluatethfr effectiveness?
8.2 Do you think that your policy/tools are effeet?
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Appendix B
Data Input Sheets

Key to data input sheets

Waste disposal- related activities

ASH: Fireplace or barbeque ash or charcoal

CRB: Construction rubble (e.g. bricks, concrete, lundrel other materials related to building or
landscape construction)

CTR: Discarded Christmas Tree

CMP: Compost (Organic material made up of kitchen foradte)

CBN: Compost bins

FCD: Dog Feces

GRJ: Junk. Relatively large non-organic waste matemalt food related nor construction-related,
e.g. appliances or cars that are not being starefiifure use.

GRM: Miscellaneous waste, such as paper, bottles, batti caps and other smaller waste materials
many related to food packaging

GRN: Granular material such as top soil, sand, graxeehiculite, mulch or a mixture of these
materials. This is distinguish from CGM (City plaagranular material) by its position relative
to the yard (city-placed material generally locadghcent to city-created pathways/beds). Bedekglos
related to residential boundaries may be placethéyesident or the city.

GRS: Grass clippings

ODD: Miscellaneous organic yard debris such as branehieole or pruned pieces of
herbaceous plants, shrubs or trees (not compatiyerut hazardous trees (these latter tend to
be characterized by large trunks and brances hese trunks)). Resident generated ODD may be piled
on top of municipally-cut trees. Please categdhieeevidence according to what is on top of the.pil
Note: in some cases pile could be a community dognpile. Please make a note that you suspect a
community pile, even if it is not apparent in a .

HRC: Human placed rock e.g. flagstones, or rock thravtm the forest edge from the garden. This
rock is distinguished from NRC (nature placed rdzjts type (e.g. slate in woodlots in which
slate is not indigenous), form (e.g. sheets of rekkre only round field stone form is
indigenous), or its relationship to the earth (sitg on top of earth instead of being embedded
and or in piles).

LEF: piles of leaves (distinguished from naturallydalleaves by their thickness/ size of the pile
(naturally fallen leaves tend to be random thickressd less evenly spread)

PIP:  Swimming pool discharge pipes and or pipes useliréot storm water run off from the yard
into the forest edge.

Yard extension-related activities:

BUI:  Construction of buildings or other structurest(bot composters) within the forest edge
(within a matrix of forest vs. within areas of tleeest floor that are cleared (if buildings and/or
structures are within areas in which the foresirfis cleared, a structure found within this area
would be categorized as FFR (forest floor removal).

CUT: Cuttrees and branches where you are not suréhdnatire dumped by the resident (e.g. hazard
trees cut by the municipality.) Resident may adthéodebris pile generated by this activity
therefore confusion can exist as to whether treeypdls generated by the city or the city and the
resident combined. Record what is on top vs. uredgimnthe pile. Therefore if you think
resident cut organic debris is on the top of a ripally-cut tree/branches, then record this as
ODD.

FFR: Forest floor removal. Areas in which forest flaeremoved or partially removed but not
replaced by lawn, herbaceous borders, patio-likagror invasive garden-related ground
covers such as perriwinkle, gout weed or englighThis category takes precedent over other
ways of categorizing these areas such as soijeplants, exotic plants etc.
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FIR:  Stacked firewood

FIP:  Fire rings generated by residents making firesiwithe forest edge

FRN: Lawn furniture e.g. swings, benches, picnic tallitkin the forest edge. If it sits within a patio
like area, record area as PTO, not FRN.

GPX: Areas in which invasive garden plants have spraach as perriwinkle, gout weed or english
ivy. These areas may have been planted by theerdsid not. The area must be adjacent to the
residential boundary vs. an isolated island withnforest edge not clearly associated with the
yard. Isolated islands of exotics will be recordsd/GX, or exotic plants. The native shrubs,
saplings and/or trees may grow within the GPX oX/&eas, and will be recorded as NVG,
native vegetation.

GPO: Garden pool

HTR: Hacked woody plants (individuals versus forestifiGamoval)

LNX: Areas of lawn extension

ODM: Old dump assumed to exist prior to residence built

OFN: Old fences assumed to exist prior to residence buil

ORP: Old rock pile assumed to exist prior to residenaié b

POL: Swimming pool

PTO: Patio or deck

STR: Equipment, vehicle or other goods storage

VGX: Exotic vegetation not growing directly adjacenttie resident border, or clearly not planted by
the resident

Recreation-related activities:

BAL: Any ball or piece of equipment related to reciaati

FOR: Ground level play forts or homeless shelters

UPT: Unauthorized pathways (refered to as informafasnal pathways) created by residents but not
necessarily the residents, or only the resideriaglwithin the study residence.

SPR: Sports fields/courts such as horse shoe pitsextdnt resident.

Forest-related elements:

BUR: wildlife burrows and nests

DET: forest floor detritus including leaves, dead woaahterial (not cut by municipality), shells, bonesnes

etc.

FCO: the feces of wild animals

FUN: mushrooms, fungus and liverworts

MOS: Mosses and lichens

NRC: Rock that appears to be consistent in type, fordhpd@icement as other rocks apparent on the
forest floor (usually embedded)

NVEG:Native vegetation (including edge vegetation, saglgolden rod)

SOL: Bare soil

Municipal structures/activities:

SSB: Survey stakes or municipal bollards

APT: Authorized Pathways

MGM: City-placed granular material, e.g. gravel, mwdtt usually located beside authorized
Pathways or within city-created/maintained plantiegls

Distance measurements and other information possikelated to encroachment activities:

BMRK: What structure, plant or marker demarcates thdeagmunicipal boundary?

0: Nothing
1: Resident-constructed fence or plant material thacovers > 50% of the boundary
2: One or more survey stakes
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3: One or more municipal bollards
4: Municipal fence and/or plant material that coves > 50% of the boundary
5: Resident or Municipal fence plus survey stakeranunicipal bollard

BTP: What type out of the following types characterittes residential/municipal boundary?

(0) Integration: Lots where the residents have chosen not to detesitte boundary
shared with the municipally-managed forest, alttotigere may be a survey stake or
bollard at a corner where their lot meets theighlkours

(2) Integration with Grass Strip: Lots where the residents have chosen not to dergarc
the boundary shared with the municipally-managedgystrip that exists between the
residential boundary and the forest edge

(2) Integration, Grass strip and Municipal Pathway: Lots where the residents have
chosen not to demarcate the boundary shared vétmtinicipally-managed grass strip
and pathway that exists between the residentiahdbany and the forest edge

3) Fence with Gate:Lots where the residents have chosen to dematwitdhoundary
with a fence and gate that allows access to tlesfadge

(4) Fence with Gate, Grass StripLots where the residents have chosen to demateate
boundary shared with the municipally-managed gsags that exists between the
residential boundary and the forest edge with adeand gate

(5) Fence with Gate, Grass Strip, Municipal PathwayLots where the residents have
chosen to demarcate the boundary shared with tinécipally-managed grass strip and
pathway, that exists between the residential bayrataed the forest edge, with a fence

with gate

(6) Fence:Lots where the residents or municipality has chaselemarcate their boundary
with a fence

(7) Fence with Grass Strip:Lots where the residents and or municipality Hassen to

demarcate the boundary shared with the municipaiiyraged grass strip that exists
between the residential boundary and the forest edity a fence

(8) Fence, Grass Strip, Municipal Pathway1i ots where the residents and or municipality
have chosen to demarcate the boundary shared etheeunicipally-managed grass
strip and pathway, that exists between the resamldmtundary and the forest edge, with
a fence.

Note: A grass strip is frequently used as a thrawgh but unless an authorized pathway is clearlipeated, e.g.
a strip of the grass is mown by the municipalitygss strips are categorized as not having a pathway

IP: Are there unauthorized pathways of any orientaf@ther perpendicular or parallel to the
residential border) within the study area (20 nsetreborder)?

Yes (1) No (0)

DUPB: Distance from the residential boundary to the doseauthorized pathway that runs roughly
parallel rather than perpendicular to the propecyndary.

DUPQ: Distance from the quadrat to the closest unaubdrpathway that runs roughly parallel rather
than perpendicular to the property boundary.

WUP: Width of the closest unauthorized pathway thasmaughly parallel rather than perpendicular
to the property boundary



DAPB: Distance from the property boundary and the nearghorized pathway that runs roughly
parallel, rather than perpendicular, to the prgpeoundary

DAPQ: Distance from the quadrat and the nearest autitbpathway that runs roughly parallel rather
than perpendicular to the property boundary.

WAP: Width of the closest formal pathway that runs rdugtarallel rather than perpendicular to the
property boundary

DCDB: Distance between the property boundary and thepgadigpline of the first municipal forest
edge tree with a dbh of > 10cm.

DCDQ: Distance between the quadrat and the canopy deipfithe first municipal forest edge tree
with a dbh of > 10 cm.

DFTB: Distance between the property boundary and tmk tofithe first municipal forest edge tree >
10 cm dbh.

DFTQ: Distance between the quadrat and the trunk diirstemunicipal forest edge tree > 10 cm dbh.

WGS: Width of the grass strip

DPTH: Distance between the property boundary and theast within or adjacent to the grass stip

WPTH: Width of the pathway within or adjacent to theggratrip

DEGS: Maximum distance between private boundary and echroent evidence within grass strip

NB: Are there any natural barriers (e.g. a ditch, demstor prickly edge plants, large patches of
poison ivy, prolific mosquitoes, sloping land etc)

(0) No significant barrier
(@H) Partial and/or seasonal barrier that may impegteeroachment activities at least part of the year
(2) Full barrier that impedes entry a significant anount of the year

HF: height of fence if anfleave blank if no fence)
TB: transparency of the boundary treatment
Transparent (0)
Semi-transparent (1)
Opaque (2)

SP:Does the resident own a swimming pool?

(1) yes
(0) no

ESD: Whatis the estimated amount of debris generated this property? This is assumed to be a
function of the area of the back yard, and the amofiplant material that is not lawn. Since it
is difficult to compare yards on the basis of theant of plant material, area was used as theatafic
(0) <=25m2
(1) 26-40 m2
(2) >41 m2

CGR: Do the residents cut the grass in the strip?

(0) Residents do not cut the grass
(2) Residents sometimes cut the grass
(2) Residents only cut the grass

YW: Width of the yard

YD: Estimated depth of the back yard (often measumeditfih measuring one side fence panel and
counting number of panels from side of house)

NBT: Do the neighbours of the resident follow the s&mendary treatment?

(0) Not the same
(2) One neighbour the same
(2) Both neighbours the same
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Appendix C

Study Site Information

This appendix provides additional information abitwet study forests, subdivisions and sites withanihtensive
and extensive studies. It provides information alloe municipal, residential and combined boundary
demarcation policies and treatments implementéieasites, in addition to other policies that mayé
influenced encroachment activities within the sitetescribe at least one study site for each nipality in detall
to illustrate the range of natural areas, subdimsiand boundary treatments in the studies. | dhessites that

had the best aerial and digital photographs formanicating the site boundary types.

C.1  Municipality of Cambridge Study Sites

Residential boundary treatments are the primariabkes that may influence residential encroachraetitities
within these sites. There was no municipal boundargarcation, or other boundary treatment, witniyp @f the
study sites. Three resident boundary treatments sygparent in these two woodlots: no treatmeneiired to as
‘Integration’), Fence and Fence with gate. Thereews visible survey stakes. Resident fences @cadf
resident fences were assumed to locate the legpépy line.

Cambridge’s has not implemented its encroachmdiypweithin any of the intensive study sites (PM1,
FM1) Cambridge has installed a ‘no dumping sigrthin the entry to Winston Blvd. Woodlot off Pezz&gtkeet.
Residential forest edges have been infrequentlyitorea for hazardous trees, encroachment and rtmnea
related negative impacts (FM1). No stewardshipdoication programs have been implemented (FM1).

Tables C.1 provides a summary of the intensiveeatehsive study sites in Cambridge according to the
boundary treatment variables and other variablasrtiay influence encroachment activities, includiigmage

within the parks, stewardship programs, and manageattivities.
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Table C.1 Cambridge study sites by address, boundaand management variables

Study* Address Boundary variables Other Variables
Int. Ext. Surv. Mun. Other | Res. Total Signage/ By-law Monitor. °
Stake? | Boundary | Mun. Bound® | Bound® | Stewardship® | enforce?
Policy Bound*
Type®
N 30 Pezzack St. None F F D/ M
N N 34 Pezzack St. None None None D/ M
N N 38 Pezzack St. None None None D/ M
N N 42 Pezzack St. None F F D/ M
N 46 Pezzack St. None None None D/ IM
N N 50 Pezzack St. None F.G F.G D/ IM
N 54 Pezzack St. None None None D/ IM
N N 338 Winston None F.G F.G D/ M
Blvd.
N N 342 Winston None F.G F.G D/ M
Blvd.
N 346 Winston None F.G F.G D/ M
Blvd.
N 350 Winston None F.G F.G D/ M
Blvd.
N 354 Winston None F F D/ M
Bivd.
N N 102 Kribs St. None F.G F.G M
N N 108 Kribs St. None F.G F.G M
N N 116 Kribs St None None None M
N N 120 Kribs St None None None M
N N 45 Thomas St. None F.G F.G IM
N N 49 Thomas St. None F.G F.G IM
N N 53 Thomas St. None F.G F.G IM
N N 57 Thomas St. None F F M
N N 61 Thomas St. None F.G F.G M
N 65 Thomas St. None F.G F.G IM
N 69 Thomas St. None F.G F.G M

Int. = Intensive Study; Ext. = Extensive Studyz site sampled in study

24 = survey stake present; blank cell = no survelyesta

% policy types = Fence-Corporate Policy (FCP); FeGoadition of Development (FCD); Fence, gate (vpigtmit)-Corporate Policy; Post
,Departmental practice (PDP); No policy (None)

“Grass strips or paths implemented to achieve guslselated to-encroachment mitigation

®Boundaries: MP = municipal Post; GS = grass s@if;P = grass strip, path; F,G = Fence (or thiclghpwith gate; F,G,GS = Fence (or
thick hedge) with gate, grass strip; F,G,GS,P =cEdpr thick hedge) with gate, grass strip, path;fFence (or thick hedge); F,GS = Fence
(or thick hedge), grass strip; F,GS,P= Fence (okthedge), grass strip, path; None = No or minhitreatment (e.g. a few small rocks or
flower bed).

SAll visible boundary treatments combined;

Sign message: D = ‘no dumping;’ F = pick up dogtea$ = no damaging or removing trees, soils, waoe; no vehicles; N =
naturalization area; No fires = FI; Stay on tréiiR); no forts (FOR)

8tyear education or stewardship conducted); Blank=céttle active stewardship

°tYear by-law was enforced); blank cell = no recortigdaw enforcement

9/M = irregular monitoring; RM = regular monitoring

Fence with Gate Boundary Treatment Winston Boulevard Woodlot at 342 WinstBivd.

Winston Boulevard woodlot is a 5-hectare decidusaspnd growth terrestrial fragment within the Hdsp
community of Cambridge. Dominant tree species agaBmaple, and American Beech, with some White ash
and Black Cherry, White pine and Red and White @edminant Under story species are Chokecherry and
Alternate-leaved dogwood. Within most of the forés¢ herbaceous layer is patchy, with large aséasposed
mineral soils surrounding recreational pathways rilva through the centre of the forest. A significaroportion

of this layer, within the outer forest edge, is pa®ed of introduced plant species.



Continuous single-family detached housing largalyaunds the forest. A public elementary schodal lie
along its western boundary, and a small parkettedt its northeastern corner. An ‘X’ marks theatam of the
study site, 342 Winston Boulevard (Figure C.1).

Figure C.1: Winston Boulevard Woodlot, Cambridge, Ontario
Source: Region of Waterloo 2006 ortho imagery.

Developers built the single-family detached homesgWinston Boulevard in 1988. Most residential
lots are approximately 16 metres wide by 33 mete=p, with a yard depth of approximately 8 meffée first
‘naturally-established’ forest tree along this desitial edge is located approximately 2.5 metres fihe
property line. The forest canopy stretches appratéhy 3 metres over the yards of the residents.sideecanopy
of the forest edge is partially closed. An ‘X’ leea 342 Winston Boulevard in Figure C.2. | havdioedl the
sample area within the forest edge immediatelycadfjato the property line.

The resident has erected a 1.1-metre green chaifielice with a trellised gateway. A survey stake i
apparent at the corner between this and the adjpoeperty indicating that the fence is on the ktary line.
Figure C.3 shows the boundary treatment and pahtofample area for this site. The resident hemretl a
portion of the forest vegetation, established anlaithin the forest edge, and Day lilies. Altermaty these latter
plants may have spread, vegetatively, throughethed.
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Figure C.2: Forest/residence boundary relationshipat 342 Winston Blvd., Winston Boulevard Woodlot
Source: Region of Waterloo 2006 ortho imagery

. L o g o - - =

Figure C.3: Fence with gate boundary treatment @ 32Winston Boulevard
Source: W. McWilliam digital photography June 2003.
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C.2  Municipality of Guelph Study Sites

Boundary demarcation is the primary variable thaymffect encroachment activities within all sitEkere is a
municipal fence demarcating the boundaries withéndites at Hanlon Creek and Marksam Parks. Guetatied
this fence in accordance with a Planning departatértundary demarcation procedure that existed pyi©996.
This procedure specifies that the developer wijl foa and erect a 1.5-metre black-vinyl chain Ifekce with
50mm fabric, with galvanized posts and rails betwaléareas of a stormwater management facilityjamd,
parkland, walkway or greenway where they abut peiysoperty. Residents could install gates withmfence
with City approval. In addition, residents withirigting subdivisions could apply to have this fepegin,
sharing the cost of doing so with the municipalitijze year this procedure was established is unkndha
houses along Dovercliffe Road were not subjedtiorhunicipal boundary demarcation. Site residbate
demarcated this boundary with a fence with gate. Mhnicipality has established a grass strip betilee
residential boundary and the forest edge accotia official plan policy that requires a minimamea of
active recreation space per resident. There aseinvey stakes apparent along any of the propertpdaries.
None of the residents in the study sites were amved regarding encroachment (J. Stokes, personal
communication, January 18, 2007,). Marksam Parlehtry signs that specify ‘no dumping.’ Parks staff
monitored the residential edges of Hanlon CreekMardksam Parks infrequently for hazardous trees,
encroachment and recreational impacts. Some irzapgcies may also have been removed (FM2). Pafks s
monitored the residential edge adjacent to Cranlepare frequently while mowing the grass strip $perling,
personal communication, July 21, 2004). In addjtemme invasive species may have been cut dowimwiita
Crane Park forest edge (A. Berberich, District fdenager, City of Guelph, personal communicatiay 21,
2004). Tables C.2 provides a summary of the intenand extensive study sites in Guelph accordiribeo
boundary treatment variables and other variablasrtiay influence encroachment activities, includiigmage

within the parks, stewardship programs, and manageattivities.

Table C.2: Guelph study sites by address, boundaignd management variables

Study! Address Boundary treatment variables Other variable
Int. | Ext. Surv. Mun. Other | Res. Total Signage’/ By-law Monitor. *©
Stake? | Boundary | Mun. Bound® | Bound?® Stewardship? | enforce?
Policy Bound*
Type®

N 138 Dovercliff None GS,P F F,GS,P F/ RM
R 142 Dovercliff | None None GS,P F.G F.G,GS|P F/ RM
R 146 Dovercliff | None | None GS,P F.G F.G,GS,P F/ RM
R 150 Dovercliff | None None GS,P F.G F.GGS|P F/ RM

N 162 Dovercliff None GS,P F.G F.G,GS,P F/ RM

N 45 Koch Dr. FCP GS,P None F,GS,P IM

N 49 Koch Dr. FCP None None | F IM

N 51 Koch Dr. FCP None None F IM

N 53 Koch Dr. FCP None | None F IM

N 55 Koch Dr. FCP None None F IM

N 57 Koch Dr. FCP None None F IM

N 59 Koch Dr. FCP None None F IM

N 61 Koch Dr. FCP None None F IM
N 63 Koch Dr. None FCP None | None F IM
N 65 Koch Dr. None FCP None | None F IM
N 67 Koch Dr. None FCP None | None F IM
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N 68 Wimbeldon None None F.G F.G D,F/ IM
N ?j Wimbeldon None None F.G F.G D,F/ IM
N ?g Wimbeldon None None F.G F.G D,F/ IM
N ?g Wimbeldon None None F.G F.G D,F/ IM
N SF;Zd.Stephen Dr. FCP None [ None F D,F/ IM
N 94 Stephen Dr. FCP None | None F D,F/ IM
N 96 Stephen Dr. FCP None | None F D,F/ IM
N 98 Stephen Dr. FCP None | None F D,F/ IM
N 100 Stephen FCP None None F D,F/ IM
N 1D(;é Stephen FCP None None F D,F/ M

?(;4 Stephen None FCP None None F D,F/ IM

?(;6 Stephen None FCP None None F D,F/ IM

?(;8 Stephen None FCP None None F D,F/ IM
N 1D1rb Stephen FCP None None F D,F/ IM
N 1D1ré Stephen FCP None None F D,F/ M
N 1D1r'4 Stephen FCP None None F D,F/ M
N 1D1ré Stephen FCP None None F D,F/ M
N 1D1ré Stephen FCP None None F D,F/ M
N 1D2rb Stephen FCP None None F D,F/ M
N 1D2ré Stephen FCP None None F D,F/ M
N 1D2r21 Stephen FCP None None F D,F/ M
N 1D2ré Stephen FCP None None F D,F/ M
N 1D2ré Stephen FCP None None F D,F/ IM
N 1D?:b Stephen FCP None None F D,F/ M
N 1D?:é Stephen FCP None None F D,F/ M
N 1D3['4 Stephen FCP None None F D,F/ M
N 1D?:é Stephen FCP None None F D,F/ M
N 1D£'2 Stephen FCP None None F D,F/ M
N 1D£é Stephen FCP None None F D,F/ M
N 1Dt':b Stephen FCP None None F D,F/ M
N 1Dt':21 Stephen FCP None None F D,F/ M

Int. = Intensive Study; Ext. = Extensive Studyz site sampled in study
24 = survey stake present; None - no survey stakarapp blank cell = no data

% policy types = Fence-Corporate Policy (FCP); FeGoadition of Development (FCD); Fence, gate (vpigtmit)-Corporate Policy; Post
,Departmental practice (PDP); No policy (None)
“Grass strips or paths implemented to achieve gmaleelated to-encroachment mitigation; no othenigipal policy (none)

®Boundaries: MP = municipal Post; GS = grass s@iB;P = grass strip, path; F,G = Fence (or thiclghpwith gate; F,G,GS = Fence (or
thick hedge) with gate, grass strip; F,G,GS,P =cEdpr thick hedge) with gate, grass strip, path;fFence (or thick hedge); F,GS = Fence
(or thick hedge), grass strip; F,GS,P= Fence (okthedge), grass strip, path; None = No or mititreatment (eg. a few small rocks or
flower bed); None = No or minimal boundary
SAll visible boundary treatments combined;
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Sign message: D = ‘no dumping;’ F = pick up dogt@a$ = no damaging or removing trees, soils, wabe; no vehicles; N =
naturalization area; No fires = FI; Stay on triiR); no forts (FOR)

8tyear education or stewardship conducted); Blank=éttle active stewardship

°tyear by-law was enforced); blank cell = no recortigdaw enforcement (note. data only recorded itensive study sites)
9IM = irregular monitoring; RM = regular monitoring

Fence, Gate, Grass Strip and Path Boundary Treatm@nCrane Park at 146 Dovercliffe Road

Crane Park is an approximately 15-hectare corimetand woodland that edges the Speed River. Tree&p
River bound the woodlot on its east side by comtirsusingle-family detached housing and on the gidst An
‘X’ locates 146 Dovercliffe Road in Figure C.4.dve outlined the sample area within the forest edijis photo
was taken in 2000. Regeneration of the forest adgemore advanced in 2004 when the sampling was
conducted, than is apparent within the photo iufédC.4.

The woodlot is largely deciduous, second growtlkedarThe forest canopy is dominated by White cedar;
however, Buckthorn predominates within the outeatipo of the forest edge. White ash, black ashasugaple,
and elderberry are also apparent. There were fel@ratory species, and the herbaceous layer wasxistent.
Relatively little recreation disturbance was appare

Figure C.4 Crane Park at 146 Dovercliffe Road
Source: Ortho imagery 2000, Grand River Conseruafiothority



Figure C.5 Fence, gate, grass strip and path boundatreatment at 146 Dovercliffe Road
Source: W. McWilliam digital photograph Novembe2B05.

Developers built the single-family detached homes@Dovercliffe Road in approximately 1974. Most
of the lots are approximately 16 metres wide byraximately 50 metres deep. Yard depth is approxiyt8
metres. The housing is low density, with a mearshngudensity for the district of x houses/ ha. Tilst
‘naturally-established’ forest tree along this desitial edge is located approximately 12 metres fitee property
line. The forest canopy does not stretch over #Hrdsyof the residents, but rather over the gragsastd
pathway. The side canopy of the forest edge isdlo&lthough the grass strip is approximately 7rein
width, the city is only currently mowing a two-mestrip centred on an informally created pathwagsiéents
periodically mow the remainder of this grass strghind their homes (Pers. Con. with resident atDd@ercliffe
Road, Sept. 4, 2004). The resident at 146 hasegfact.5-metre chain link fence with a gate. (FégD15).

C.3  Municipality of Kitchener Study Sites

There is no municipal boundary demarcation withig af the Kitchener study sites, except for one ®itTilt's
Bush where there is a municipal boundary post. Hewaeall sites in Tilt's Bush are subject to theniipal post
policy (a departmental practice). Survey stakeswéible along the boundaries of eight out offtfig-one
study sites. The City of Kitchener has also esthbli grass strips between the forest edges aratgproperty
boundaries within three its natural areas, ArrowHeark, Idlewood Park (at Wren Place) and Meinzirfgrk
(at Southmoor Drive). The municipality mows thepstregularly with widths ranging from 13 to 26 nest
Kitchener has also established grass strips atd patween the residential boundaries and two otteral
areas, Stanley Park (at Hallwell and Hickson) aedrGian Park (at Matthew Court). These grass sips
mown regularly and, together with their pathwaysyéhwidths ranging from 4 to 33 metres.
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Two of the study sites (Stanley Park Conservatiozafand Chicopee Conservation Area) belong to the
GRCA (Grand River Conservation Authority), but bty of Kitchener manages them. The GRCA has aeatirr
unwritten practice for developers to erect a 1.f@sechain link fence, without gates (D.G.Grahaoh 1996).
However, there is no GRCA boundary demarcatioritia¢ieof the study natural areas.

In 1996, Forestry staff conducted an encroachmaney along the entire forest edge of Stanley Park
Conservation Area, Forfar Park, Idlewood Park devood Drive), Tilt's bush, and Monarch Woods. Blyo
afterward, the forestry staff approached some @gticroachers to educate them about their encrasathrand
ask them to remove them. Staff was unable to séghwhsidences were approached. Staff also indtatiene
‘no dumping’ signs within Stanley Park along thsidential edge where people were dumping yard w&stae
residents complained about the signs and the fgréspartment had to remove many of them. Sinae tihere
are no records of the City contacting any of thelgtsite residents regarding encroachment (FM3,)BE2

Kitchener has signs installed within most of th&ies to its natural areas prohibiting a variety of
encroachment activities (dumping, damaging trewss ffires, and going off trails). The study natwareas have
received monitoring for hazardous trees, resideatieroachment, and recreation affects every tygaes (FM3).
The city has developed a number of leaflets onaarotrment, but they have been infrequently disteih (FM3).
Although the City of Kitchener received a Trilliuflmundation grant to encourage education and steshigraf
residents in 20086, this program had not been imgteed within the study areas at the time of thid fiesearch.
(FM3). The GRCA has not implemented any additionaasures to address encroachment within Stanl&y Par
and Chicopee Conservation Areas (PM3). Table hv3sarizes the intensive and extensive study sites in

Kitchener by boundary treatment.

Table C.3 Kitchener study sites by address, boundgrand management variables

Study Address Boundary Variables Other variables
Int. | Ext Surv. | Mun. Other Res. Total Signage¥ By-law | Monitor.®
Stake | Boundary | Mun. Bound? | Bound® | Stewardship’ | enforce
2 Policy Bound* 8
Type®

V V 106 Arrowhead Cr. | None| None GS F.G F.G.GS D,T VI IM
N 40 Underhill Cr. None None F.G F.G IM

N N 44 Underhill Cr. None | None None F.G F,.G M
N 48 Underhill Cr. Non None F.G F.G IM
N 52 Underhill Cr. Non None F.G F.G M
J 56 Underhill Cr. Non None F F M
N 60 Underhill Cr. Non None E = M
J 64 Underhill Cr. Non None F.G F.G IM

N N 68 Underhill Cr. None | Non None F.G F.G IM
J 70 Underhill Cr. Non F.G F.G IM

N N 3DA:1 Country Hills [ [ None None None M

N N 3DA:5 Country Hills | None None None M
N 3DA:6 Country Hills Non F.G FG IM
N 3DA:7 Country Hills Non None None M

N N 3DA:9 Country Hills | Non None None M
N 320 Carson Rd. Non F.G F.G D, T, TR,FOR/ IM
N 326 Carson Rd. Non F.G F.G D, T, TR,FOR/ IM




N N 332 Carson Rd. None| Non None None D,T,TR,FOR/ IM
N 340 Carson Rd. Non F.G F.G D,T.TR,FOR/ M
N 346 Carson Rd. Non F.G F.G D,T.TR,FOR/ IM
N N 615 Manchester Rd] Nond None F.G F.G D,T.TR,FOR/ M
N N 623 Manchester Rd] Nond None None None D,T,TR,FOR/| IM
N N 627 Manchester Rd]  None| None F,.G F,.G D,T.TR,FOR/ IM
N N 631 Manchester Rd]|  None| None F.G F,G D,T.TR,FOR/ IM
N 1 Marketa Cr. None None None M
N N 3 Marketa Cr. None | None None None IM
N N 5 Marketa Cr. None | None F.G F,.G M
N N 7 Marketa Cr. None | None F.G F,.G M
N N 9 Marketa Cr. None | None F.G F,.G M
N 14 Matthew Ct. None | None GS,P/C F.G,GS,
P F.G p IM
N 18 Matthew Ct. None | None GS,P/C F.G,GS,
P F.G P IM
N 22 Matthew Ct. None | None GS,P/C F.G,GS,
P F.G P IM
N 8 Idlewood None | None FG F.G CD),FI:/,V,T,TR,F M
N 12 Idlewood None | None EG FG CD),FI:/,V,T,TR,F M
N N 16 Idlewood J None /G £G CD),FI:/,V,T,TR,F M
N 20 Idlewood None /G £G D,FV.T,TR,F M
OR/
N 24 |dlewood None FG F.G CD),FI;/,V,T,TR,F M
N N 28 Idlewood J None None None CD),FI:/,V,T,TR,F M
N 32 Idlewood None FG FG CD),FI:/,V,T,TR,F M
N N 36 Idlewood None | None None None CD),FI:/,V,T,TR,F M
N N 40 Idlewood J None None None CD),FI:/,V,T,TR,F M
N N 44 |dlewood J None None None CD),FI:/,V,T,TR,F M
N 48 Idlewood None F.G F.G CD),FI;/,V,T,TR,F M
N 52 Idlewood None None None D,FV.T,TR,F M
OR/
N 83 Wren None F.G F,G IM
N 87 Wren None | None GS F.G F,G,GS IM
N 91 Wren None | None GS F.G F,G,GS IM
N 95 Wren None | None GS F.G F,G,GS IM
N 99 Wren None | None GS F.G F,G,GS IM
N 103 Wren None | None GS None GS IM
N 107 Wren None GS None GS IM
N N 97 Southmoor Dr. None| None GS F,G F,G,GS D.F/ IM
N N 111 Southmoor Dr. | None| None GS F,.G F,G,GS D.F/ IM
N N 113 Southmoor Dr. | None| None GS F,G F,G,GS D.F/ IM
N N 117 Southmoor Dr. | None| None GS F,G F,G,GS D.F/ IM
N N 14 Stoke Cr. None | None F F D,F.V/ IM
N 18 Stoke Cr. N None F F D,F.V/ IM
N 24 Stoke Cr. None | None None None D,F.V/ IM
N N 28 Stoke Cr. None | None None None D,EV/ IM
v 32 Stoke Cr. None None None D,F.V/ IM
v 36 Stoke Cr. None None None D,F.V/ IM
N 40 Stoke Cr. None None None D,F.V/ IM
N 90 Stoke Cr. None None None D,F,v/ IM
N 94 Stoke Cr. None F.G F.G D,FV/ M
N N 98 Stoke Cr. None | None F.G F.G D,F.V/ IM
N N 102 Stoke Cr. None F.G F.G D,F.V/ IM
N 134 Stoke Cr. None GS,P None GS,P D,F.V/ IM
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N 138 Stoke Cr. None GS.P FG E,G,GS, D,F.V/ M
N 142 Stoke Cr. None GS.P FG E,G,GS, D,F.V/ M
N 252 Stoke Cr. None F.G F.G D,F.V/ IM
N 256 Stoke Cr. None None None D,F,V/ IM
N 260 Stoke Cr. None None None D,F,V/ IM
N 274 Stoke Cr. None None None D,FV/ IM
N 278 Stoke Cr. None None None D,F,V/ IM
N 282 Stoke Cr. None None None D,FV/ IM
N N 92 Hickson N None None None D,F/ M
N 96 Hickson N None None None D,F/ M
N 100 Hickson None None None D,F/ IM
N 104 Hickson None None None D,F/ IM
N 108 Hickson None F.G F.G D,F/ IM
N 112 Hickson None F.G F.G D,F/ IM
N 116 Hickson None F.G F.G D,F/ IM
N 120 Hickson None F.G F.G D,F/ IM
N N 124 Hickson None | None Gsp F.G E,G,GS, D,F/ M
N N 128 Hickson None | None Gsp F.G E,G,GS, D,F/ M
N 132 Hickson None Gsp F.G E,G,GS, D,F/ M
N 12 Hallwell None Gsp F.G E,G,GS, D,F/ M
N 20 Hallwell None Gsp FG E,G,GS, D,F/ M
N 24 Hallwell None Gsp FG E,G,GS, D,F/ M
N 28 Hallwell None Gsp FG E,G,GS, D,F/ M
N 32 Hallwell None Gsp FG E,G,GS, D,F/ M
N 36 Hallwell None Gsp FG E,G,GS, D,F/ M
N 40 Hallwell None Gsp F.G E,G,GS, D,F/ M
N 44 Hallwell None Gsp F.G E,G,GS, D,F/ M
N 48 Hallwell None Gsp F.G E,G,GS, D,F/ M
N 52 Hallwell None Gsp F.G E,G,GS, D,F/ M
N 56 Hallwell None Gsp F.G E,G,GS, D,F/ M
N 60 Hallwell None Gsp FG E,G,GS, D,F/ M
N 64 Hallwell None GS,P None GS,P D,F/ IM
N 68 Hallwell None GS,P None GS,P D,F/ IM
N 76 Hallwell None Gsp FG E,G,GS, D,F/ M
N N 80 Hallwell None | None Gsp FG E,G,GS, D,F/ M
N N 84 Hallwell None | None Gsp FG E,G,GS, D,F/ M
V| 69 sabrina PDP F.G F.G D,F/ M
v 73 Sabrina PDP F.G F.G D,F/ IM
N N 77 Sabrina None | PDP F.G F.G D,F/ IM
N N 81 Sabrina None | PDP F F D,F/ IM
N N 85 Sabrina N PDP None MP D,F/ IM
N N 215 Bechtel Dr. None | PDP F F D,F IM
v 217 Bechtel Dr. PDP F.G F,.G D,F IM
N 219 Bechtel Dr. PDP F.G F,G D,F IM
N 221 Bechtel Dr. PDP F F D,F IM
N 223 Bechtel Dr. PDP F F D,F IM
N N 225 Bechtel Dr. None | PDP F.G F.G D,F/ IM

221




N N 227 Bechtel Dr. None | PDP F F D,F/ IM

N N 229 Bechtel Dr. None | PDP F.G F.G D,F/ IM

Int. = Intensive Study; Ext. = Extensive Studyz site sampled in study

2y = survey stake present; None - no survey stakerapfj blank cell = no data

® policy types = Fence-Corporate Policy (FCP); FeBoadition of Development (FCD); Fence, gate (wiglimit)-Corporate Policy; Post
,Departmental practice (PDP); No policy (None)

“Grass strips or paths implemented to achieve gurlselated to-encroachment mitigation; no othenitipal policy (none)

®Boundaries: MP = municipal Post; GS = grass s@if;P = grass strip, path; F,G = Fence (or thiclghpwith gate; F,G,GS = Fence (or
thick hedge) with gate, grass strip; F,G,GS,P =cEdpr thick hedge) with gate, grass strip, path;fFence (or thick hedge); F,GS = Fence
(or thick hedge), grass strip; F,GS,P= Fence (okthedge), grass strip, path; None = No or mititreatment (eg. a few small rocks or
flower bed); None = No or minimal boundary

SAll visible boundary treatments combined;

Sign message: D = ‘no dumping;’ F = pick up dogtea$ = no damaging or removing trees, soils, waoe; no vehicles; N =
naturalization area; No fires = FI; Stay on tréiiR); no forts (FOR)

8tyear education or stewardship conducted); Blank=céttle active stewardship

°fear by-law was enforced); blank cell = no recortigdaw enforcement (note. data only recorded ticenisive study sites)

°IM = irregular monitoring; RM = regular monitoring

Fence Boundary Treatment:Tilt's Bush at 215 Bechtel Drive

Tilt's Bush is located in the southwestern corrigkibchener. This mixed 44-hectare corridor surrdsin
Strasburg Creek. It is 135 to 200 metres wide. Sihdy site, 215 Bechtel Drive is marked with an iXXFigure
C.6.

Figure C.6: Tilt's Bush at 215 Bechtel Drive

Source: Region of Waterloo 2004 Ortho Imagery

The semi-detached, single-family residences alcexhil Drive are 30 years old. The Lots are

approximately 9 metres wide, with varying lot araid/depths. The lot depth of 215 Bechtel is 44 esetwith a
yard depth of 20 metres. The gross district houd#msity is 9 houses per hectare. The first ‘néjuestablished
forest tree is located at the boundary and thesfdree canopies hang up to 4 metres over resadigatids. The
side canopy of the forest is largely open. In FégQr7, 215 Bechtel is marked with an ‘X’ and thmpke area is
outlined in red.



The resident at 215 Bechtel Drive has erected -anktPe snow fence along the property line. Although
there are no visible survey stakes, the fence aigmment with those of neighbouring propertidgue C.8
illustrates the fenced boundary, and a large amofunitganic debris dumped over the fence into test edge.

Figure C.7: Forest/residence boundary relationshipat 215 Bechtel Dr., Tilt's Bush
Source: Region of Waterloo 2006 Ortho Imagery

Figure C.8: Fenced boundary treatment at 215 Becht®r., Kitchener, Ontario
Source: W. McWilliam, Digital photograph October, 2005
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C4 Municipality of Mississauga Study Sites

The study sites within Deer Run Park have munidgraes. The City of Mississauga negotiated the
fence as a condition of development. No otherrgemunicipal boundary demarcation. One of therab&meas
has a mown grass strip (Willowcreek Park) and tofebe natural areas (all the Applewood Hills Paakural
areas) have mown grass strips and paths, establigteeen their forest edges and the abuttingeesas. The
grass strips, together with paths, have averagthsviaf between 16- 30 metres. These areas weldisisea,
according to official plan policy, to provide aaivecreation facilities, and linkages between htareas and
subdivisions. Residents have established theirtoaumdary demarcations including no boundary dertiarca
fence with gates, and less frequently, fences.&ustakes were visible in five out of fifty-foutusly sites.

Forestry staff responded to reported encroachmegtiighn Camilla Park, Britannia Woods, Tom Chater,
and Creditview woods between 1998 and 2002 unéeaudthority of their Parks by-law. They identified
encroachments within all the study sites at CarRifiek in 1998, and Britannia Woods in 2000. Misgigs sent
letters to these residents requesting the remdakcencroachments. Compliance to this requesnwaield
checked within Camilla Park, and residents hactootplied within Britannia Woods by 2002 when forgstaff
conducted a field check. The City did not idengfycroachments within the study sites at Tom Chaek or
Creditview woods (Email Jan. 17, 2006 from S. BAftsistant to Forest Ecologist, City of Mississguga

The City began to proactively survey for encroadmmevith all their woodlots in 2004. The
encroachments were still apparent in Britannia Vaatdhis time. Letters were re-sent to these eetsd under
the authority of the new 2004 encroachment by-kaw by the summer of 2005, the encroachments higlesm
removed, nor had land leases or purchases beeredd&imail Jan. 17, 2006 from S. Butt, Assistarftdoest
Ecologist, City of Mississauga). Creditview and DRen Parks were monitored for encroachment in 2006
no encroachments were identified within the stuthssNo lease or purchase agreements were sigitiednmy of
the residents of the study sites as of 2005 (lers.S. Butt, Jan. 22, 2007).

There is a ‘no dumping’ sign at the entry to Craditv Park, and a sign that prohibits the damage or
removal of trees, soils and wood posted at they¢atbeer Run Parr. None of the other natural aneae signs
installed that educate residents regarding encroachactivities. Management of the residential duggelargely
been in response to resident calls regarding heaartiees or encroachments. The City may have ctediu
periodic monitoring for garbage, tree forts, anddrelous trees within these natural areas. Thierie @t the
discretion of the district managers (FM4).

Education of residents has occurred periodicalthépast, but there is little record of thesevés.
Individual residents may have received some edut#tirough direct contact with forestry staff, lrdugh talks
given by the Forest ecologist and Forest managesramunity group meetings managers (FM4). Someictist
forest managers have distributed pamphlets thailt edge residents, but this has occurred infdynadithe
discretion of district managers, and there arerfwords of these activities. Between 2002 and 20@3dlistrict
manager hand delivered brochures regarding enamerttto the edge residents surrounding both Appdelwo
Creek and Britannia woods (FM6). Between 2004 d@tib2he forestry department sent letters and bresho
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the encroaching residents within Britannia wood®¥ang the identification of their encroachmerniable C.4

summarizes the intensive and extensive studyisitelississauga by boundary treatment.

Table C.4: Mississauga Study Sites, boundary and management variables

Study* Address Boundary variables Other variables
Int. Ext. Surv. Mun. Other Res. Total Signage¥/ By- Monit
Staké’ | Boundar | Mun. Bound.? Bound?® Stewardsh | law or.®
y Policy Bound ip.” enforc
Type3 4 o8
N 3414 Grand Forks Dr. None None GS,P F.G F.G,GB,PIE F IM
N 3424 Grand Forks Dr. None | None GS,P F.G F,G,GS,A F/IE IM
N 3430 Grand Forks Dr. None | None GS,P F.G F,G,GS,A F/IE IM
N 3434 Grand Forks Dr. None | None GS,P F.G F,G,GS,P F/IE IM
N 3440 Grand Forks Dr. None | None GS,P F.G F,G,GS,A F/IE IM
N 4260 Greybrook Cr. None | None GS,P F.G F,G,GS,A F/IE IM
N 4262 Greybrook Cr. None | None GS,P F F,GS,P F/IE IM
V 4266 Greybrook Cr. V None GS,P None GS,P F/IE IM
N 4268 Greybrook Cr. N None GS,P None GS,P F/IE IM
N 3272 Lonefeather Cr. None | None GS,P None GS,P F/IE IM
N 3284 Lonefeather Cr. None | None GS,P F.G F,G,GS,A F/IE IM
N 3288 Lonefeather Cr. None | None GS,P None GS,P F/IE IM
N 3199 Queen Frederica | None None GS F.G F,G,GS F/IE IM
Dr.
N 443 Turnberry Cr. None F.G F.G F/IE (2000) | IM
N 447 Turnberry Cr. None None None F/IE (2000) | IM
N v | 451 Turnberry Cr. None | None None None F/IE (2000) | IM
N v | 455 Turnberry Cr. None | None F.G F.G F/IE (2000) | IM
N v | 459 Turnberry Cr. None | None F.G F.G FI/IE (2000) | IM
N v | 463 Turnberry Cr. N None None None F/IE (2000) | IM
N v | 467 Turnberry Cr. N None None None F/IE (2000) | IM
v v | 471 Turnberry Cr. v None None None F/IE (2000) | IM
\ 475 Turnberry Cr. None None None F/IE (2000) | IM
N 479 Turnberry Cr. None None None FI/IE (2000) | IM
N 483 Turnberry Cr. None None None F/IE (2000) IM
N 487 Turnberry Cr. None None None F/IE (20000 IM
v | 497 Turnberry Cr. N None F.G F.G F/IE (2000 M
v | 503 Turnberry Cr. N None F F F/IE (2000)] M
N v | 2200 Camilla Road None | None F F F/ (1998)| M
N v | 2206 Camilla Road None | None F.G F.G F/ (1998) | IM
N v | 2212 Camilla Road None | None F.G F.G F/ (1998) | IM
N v | 2216 Camilla Road None | None F.G F.G F/ (1998) | IM
N V| 2222 Camilla Road None | None F F F/ (1998) | IM
N 4210 Wakefield None None F.G F.G F.D,V/ IM
N 4214 Wakefield None None None None F.D,V/ IM
N V| 4234 wakefield None [ None F F F,D,V/ IM
N V| 4238 wakefield None [ None F,.G F,G F,D,V/ IM
N V| 4242 wakefield None [ None F F F,D,V/ IM
\ V| 4246 wakefield None [ None F,.G F,G F,D,V/ IM
N 4250 Wakefield None F.G F.G F.D,V/ IM
N 808 Buckingham None | None None None F.D,V IM
N 1044 Deer Run Rd. None | FCD None F FT/ IM
N 1100 Deer Run Rd. FCD None F F. T/ IM
N 1104 Deer Run Rd. FCD None F F. T/ IM
N 1108 Deer Run Rd. FCD None F F. T/ IM
N 1112 Deer Run Rd. FCD None F F. T/ IM
N 1116 Deer Run Rd. FCD None F F. T/ IM
N 4072 Deer Run Ct. FCD None F F. T/ IM
N 4076 Deer Run Ct. FCD None F F. T/ IM
N V| 4080 Deer Run Ct. None | FCD None F F,T/ M
N V| 4159 Deer Run Ct. None | FCD None F F,T/ M
\ v | 4163 Deer Run Ct. None | FCD None F F,T/ IM
N 4167 Deer Run Ct. FCD None F F. T/ IM
N 4171 Deer Run Ct. FCD None F F. T/ IM
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N 1211 Shagbark Cr. FCD None F F. T/ IM
N 1213 Shagbark Cr. FCD None F F. T/ IM
N 1217 Shagbark Cr. FCD None F F. T/ IM
N 1219 Shagbark Cr. FCD None F F. T/ IM
N 1223 Shagbark Cr. FCD None F F. T/ IM
N 1225 Shagbark Cr. FCD None F F. T/ IM
N 1229 Shagbark Cr. FCD F.G F.G F,T/ IM
N 1306 Dexter Cr. None | None F.G F.G F/ IM
N \ | 1310 Dexter Cr. None | None F.G F.G F/ IM
N V| 1314 Dexter Cr. None | None F.G F.G F/ IM
N N 1318 Dexter Cr. None | None None None Fl IM
N N 1322 Dexter Cr. None | None None None F/ IM
N N 1326 Dexter Cr. None | None None None F/ IM
N 3091 Fieldgate Dr. None | None GS F.G F,G,GS IM
N 3093 Fieldgate Dr. None | None GS F.G F,G,GS IM
N 3095 Fieldgate Dr. None | None GS F.G F,G,GS IM
N 3569 Colonial Dr. None None None F.V/ IM
N 3573 Colonial Dr. None None None Fv/ IM
N 3579 Colonial Dr. None None None F.V/ IM
N 3581 Colonial Dr. None None None F.V/ IM
N 3585 Colonial Dr. None F.G F.G F.V/ IM
N 3593 Colonial Dr. None None None None F.V/ IM
N 3589 Colonial Dr. None None None None F.V/ IM
N 3601 Colonial Dr. None None None None F.V/ IM
N 3605 Colonial Dr. None None None None F.V/ IM
N 3473 Kelso Cr. None FIG FIG F,V/ IM
N 3477 Kelso Cr. None FIG FIG F,V/ IM
N 3481 Kelso Cr. None FIG FIG F,V/ IM
N 3485 Kelso Cr. None FIG FIG F,V/ IM
N 3489 Kelso Cr. None FIG FIG F,V/ IM
N v | 3493 Kelso Cr. None | None F.G F.G F,V/ IM
N v | 3497 Kelso Cr. None | None F.G F.G F,V/ IM
N 3501Kelso Cr. None F.G F.G F,V/ IM
N 3505 Kelso Cr. None None F.G F.G F,V/ IM

Int. = Intensive Study; Ext. = Extensive Studyz site sampled in study

24 = survey stake present; None - no survey stakarapp blank cell = no data

% policy types = Fence-Corporate Policy (FCP); FeGoadition of Development (FCD); Fence, gate (vpigtmit)-Corporate Policy; Post
,Departmental practice (PDP); No policy (None)

4Grass strips or paths implemented to achieve gudlgelated to-encroachment mitigation; no othenigipal policy (none)

®Boundaries: MP = municipal Post; GS = grass s@if;P = grass strip, path; F,G = Fence (or thiclghpwith gate; F,G,GS = Fence (or
thick hedge) with gate, grass strip; F,G,GS,P =cEdpr thick hedge) with gate, grass strip, path;fFence (or thick hedge); F,GS = Fence
(or thick hedge), grass strip; F,GS,P= Fence (okthedge), grass strip, path; None = No or mititreatment (eg. a few small rocks or
flower bed); None = No or minimal boundary

SAll visible boundary treatments combined;

’Sign message: D = ‘no dumping;’ F = pick up dogt@a$ = no damaging or removing trees, soils, wabe; no vehicles; N =
naturalization area; No fires = FI; Stay on tréiiR); no forts (FOR)

8tyear education or stewardship conducted); Blank=éttle active stewardship

®tyear by-law was enforced); blank cell = no recorbgdaw enforcement (note. data only recordedricerisive study sites)

°IM = irregular monitoring; RM = regular monitoring

Integration Boundary Treatment: Britannia Woods at 471 Turnberry Crescent

Brittania Woods is located northwest of central $itisauga. The study site is located within Britarvmbods
west, which is a 6-hectare mesic deciduous foragtient. A subdivision lies along its southern aedtern
edges. A small pocket of industry is located altsgorthwestern edge. An ‘X’ marks the locatiomafl.

Turnberry Crescent in Figure C.9.
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The topography of the site is rolling, with someegtly sloping areas. The forest canopy closedsand i
dominated by 90 to 110 year old Sugar maplee( saccharum ssp. sacchafymnd American beeclrdgus
Americang. Dominant under story species are Choke ché&myr(us virginica ssp. virginiarjaand Alternate-
leaved DogwoodQornus alternifolid. Common herb species include Running strawbershlEuonymus
obovatg, and White trilliumTrillium grandilorum). (Mississauga. Natural Areas Survey 2005).

Continuous single-family detached housing charaetstthe subdivision. Residential lots along
Turnberry Street are approximately 10 metres wigldbmetres deep, with yard depths of approximagely
metres. The mean housing density for the grosaalisbusing density is 16 houses per hectare fif$tforest
tree stands at the property line and the canopicbies approximately five metres onto the propedfehe
residents. The side canopy is open. Figure C.aétilites the boundary relationships between theeresal
properties and the forest edge. An ‘X’ marks treatmn of 471 Turnberry Avenue. The curved linefidate the
area of lawn extension encroachments visible irathr@al photograph. The rectangle outlines the @pmate
location of the sample site. In this study siteg¢heroachment area is not visible in the aeriatgpdraph because
of the overhanging tree canopy.

The resident at 471 Turnberry Avenue has chosdenmarcate his boundary with a garden. Survey
stakes were apparent between some of the lotsaintlicthe property boundary. Figure C.11 illustsates no, or
minimal boundary demarcation treatment, and tha afencroachment (indicated in bright green).

Figure C.9: Britannia Woods (west) at 471 TurnberryCrescent, Mississauga, Ontario
Source: City of Mississauga 2004 Aerial Photograph
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Figure C.10 Forest/housing boundary relationshipst&471 Turnberry Ave., Brittania Woods (west)
Source: City of Mississauga 2006 Aerial Photograph

o

T : ey !

Figure C.11 Integration/No boundary treatment at 42 Turnberry Ave.
Source: W. McWilliam Digital Photograph Septembe2804
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C.5 Municipality of Oakville Study Sites

All the sites had a 1.2m municipal fence, accordinthe 1984 fencing policy. Residents at 2180222884,
2188 and 2190 Margot installed their own fencelsaatges along side the municipal fence. Residerit8t
Chalmers Street (Village Wood Park) and 2164 Oakinrdace (Pelee Woods) installed illegal gates withe
municipal fence.

The City of Oakville established a mown grass st a mown grass strip and path between the
abutting residences and the forest edges at BeeahdiMargot Parks, respectively. The width ofdhess strip
at Beechnut Park was a mean of 17 metres. The rgoas strips and paths were established in fulitinof
Oakuville official plan recreation-related policigsccording to the 1984 fencing policy, resident@eent to
active park areas could apply for gate permits. Sibdy sites at Margot Park and Beechnut Park sgect to
this policy, but none of the study site residensddlled gates. Survey stakes were not visiblegadary of the
boundaries of the study sites.

The bylaw has not been enforced within any ofitiensive study areas (Email from P.
Bouillon, Assistant Town Clerk, City of Oakvilleeb. 11, 2007). Oakville has infrequently monitotiee
residential boundaries for hazardous trees, enferoewts, recreation impacts and other safety-relataderns.
However, Oakville monitors Margot Park regularlhase of the existence of the trail adjacent todkilential
edge. An employee drives a six-wheeled vehiclegafidhnatural area trails to identify any of theoab issues
(FM5) Under the authority of the Parks by-law, sigmohibiting dumping and the removal of plantd, od
wood, have been placed at the entry points ofdotiof the nine parks sampled. Margot Park may haen
subject to Oakville’s trail and park adoption pramgrthat encourages residents or groups to mornitits for
encroachment (FM5). Table C.5 summarizes the iiversd extensive study sites in Oakville by bougpda

treatment.

Table C.5 Oakville study sites, boundary treatments, management, and waste collection

Study Address Boundary variables Other variables
Int. Ext. Surv. Mun. Other Res. Total Signage!/ By-law | Mo
Stake. | Bounda | Mun. Boun Bound® | Stewardsh | enforc nito
2 ry Bound* | d® ip.® e’ r.10
Policy
Type®
N 356 Aspen Forest Dr. FGCP GS None F,GS D,F,T/IE IM
N 358 Aspen Forest Dr. FGCP GS None F,GS D,F,T/IE IM
N 360 Aspen Forest Dr. FGCP GS None F,GS D,F,T/IE IM
N 394 Bonney Meadow FCP None F D,F,T/IE IM
Rd.
N 398 Bonney Meadow FCP None F D,F,T/IE IM
Rd.
N 2314 Bow Valley Ct. FCP None| F D,F,T/IE |
N 2316 Bow Valley Ct FCP Gate F.G D,F,T/IE IM
N 2318 Bow Valley Ct FCP None F D,F,T/IE IM
N N 1304 Sir. David Dr. FCP Nonel F lIE IM
N N 1308 Sir. David Dr. FCP Nonel F /IE M
N 1312 Sir. David Dr. FCP None F /IE IM|
N N 1316 Sir. David Dr. FCP Nongl F /IE IM
N 2297 Barrister Place FCP Nong F /IE |
N 2301 Barrister Place FCP Nong F /IE |




N 1432 Stationmaster FCP None F /IE IM
Lane
N N 1436 Stationmaster FCP None | F /IE M
Lane
N N 1440 Stationmaster FCP None | F /IE M
Lane
N 1460 Stationmaster FCP None F /IE IM
Lane
N 1464 Stationmaster FCP None F /IE IM
Lane
N 1468 Stationmaster FCP None F /IE IM
Lane
N 1472 Stationmaster FCP None F /IE IM
Lane
N 1476 Stationmaster FCP None F /IE IM
Lane
N 1394 Stonecutter Dr. FCP Nong F /IE IV
N 1398 Stonecutter Dr. FCP Nong F /E M
N 1402 Stonecutter Dr. FCP Gateg F.G /E IM
N 1404 Stonecutter Dr. FCP Nong F /E IV
N 1408 Stonecutter Dr. FCP Nong F /IE IV
N N 2178Margot St. FGCP GS,P Non¢ F,GS,P /IE RM
N N 2180 Margot St. FGCP GS,P F F.GS,H /IE RM
N N 2182 Margot St. FGCP GS,P F F.GS,H /IE RM
N N 2184 Margot St. FGCP GS,P F F.GS,H /IE RM
N N 2186 Margot St. FGCP GS,P Nong¢  F,GS,P /IE RM
N N 2188 Margot St. FGCP GS,P F F,GS,H /IE RM
N N 2190 Margot St. FGCP GS,P F F,GS,H /IE RM
N 2192 Margot St. FGCP GS,P None F,GS,P /IE RM
N 1323 Deerwood Tr. FCP Non€ F D,F/IE IM
N 1327 Deerwood Tr. FCP Non€ F D,F/IE IM
N 1331 Deerwood Tr. FCP Non€ F D,F,T/IE IM
N 1335 Deerwood Tr. FCP Non€ F D,F,T/IE IM
N N 1339 Deerwood Tr. FCP Noné F D,F/IE IN
N N 1343 Deerwood Tr. FCP Nond F D,F/IE M
N 1359 Deerwood Tr. FCP Non€ F D,F/IE IM
N N 1466 Queensbury Cr. FCP None F D,F,T/IE I
N N 1470 Queensbury Cr. FCP None F D,F,T/IE I
N N 1474 Queensbury Cr. FCP NonE F D,F,T/IE I
N N 2156 Oakmead PI. FCP Non¢ F /IE I
N N 2160 Oakmead PI. FCP Non¢ F /IE I
N N 2164 Oakmead PI. FCP Gatd F.G /IE M
N N 2168 Oakmead PI. FCP Non¢ F /IE I
N 2172 Oakmead PI. FCP Nong¢ F /E |
N 2176 Oakmead PI. FCP Nong¢ F /IE |
N 2184 Oakmead PI. FCP Nong¢ F /IE |
N 2188 Oakmead PI. FCP Nong¢ F /E |
N 2192 Oakmead PI. FCP Nong¢ F /IE |
N N 182 Chalmers St. FCP Gate F.G D,F,T/IE M
N N 184 Chalmers St. FCP None | F D,F,T/IE M
N N 186 Chalmers St. FCP None | F D,F,T/IE M
N N 188 Chalmers St. FCP None | F D,F,T/IE M
N 190 Chalmers St. FCP None F D,F,T/IE IM
N 192 Chalmers St. FCP None F D,F,T/IE IM
N 194 Chalmers St. FCP None F D,F,T/IE IM
N 196 Chalmers St. FCP None F D,F,T/IE IM

Int. = Intensive Study; Ext. = Extensive Studyz site sampled in study

24 = survey stake present; None - no survey stakarapp blank cell = no data

% policy types = Fence-Corporate Policy (FCP); Fe@oadition of Development (FCD); (FGCP) Fence, datith permit)-Corporate Policy;
Post ,Departmental practice (PDP); No policy (None)

“Grass strips or paths implemented to achieve gmdleelated to-encroachment mitigation; no othenigipal policy (none)

®Boundaries: MP = municipal Post; GS = grass s@iB;P = grass strip, path; F,G = Fence (or thiclghpwith gate; F,G,GS = Fence (or
thick hedge) with gate, grass strip; F,G,GS,P =cEdpr thick hedge) with gate, grass strip, path;fFence (or thick hedge); F,GS = Fence
(or thick hedge), grass strip; F,GS,P= Fence (okthedge), grass strip, path; None = No or mititreatment (eg. a few small rocks or
flower bed); None = No or minimal boundary

SAll visible boundary treatments combined;
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Sign message: D = ‘no dumping;’ F = pick up dogt@a$ = no damaging or removing trees, soils, wabe; no vehicles; N =
naturalization area; No fires = FI; Stay on trgllR); no forts (FOR)? tYear education or stewardship conducted); Blank=kttle active
stewardship

°tyear by-law was enforced); blank cell = no recorigdaw enforcement (note. data only recorded icerisive study sites)

9IM = irregular monitoring; RM = regular monitoring

Fence, grass strip and path: Margot Park at 2186 Margot Street

Margot Park was a 2.8-hectare deciduous, regengratioded lowland corridor centred on Munn’s Crefak.
‘X" marks the location of 2186 Margot Street in &ig C.12. The dominant tree species was Europeekttirn,
with some White ash. The trees were approximatelyndetres in height and formed a dense pricklysionéth a
closed forest edge. There were few understory spexid the dominant herbaceous species was Gadizird.
The forested corridor was relatively narrow, apjmately 25 metres wide and sloped gently southuw@alwet
meadow surrounding the creek.

The housing was built in 1983. Lots measured apprately 33 metres in length and 9 metres in width.
Yard depths are approximately 6 metres. The mowagstrip between the residential boundary andatmple
sites ranged from 2.5 to 17.5 metres in width. Tindtuded a 1.5 metre crushed stone pathway located
immediately adjacent to the forest edge. An ‘X’ ksathe location of 2186 Margot Street in Figure3C.1

Figure C.12 Margot Park, Oakville Ontario
Source: City of Oakville 2006 aerial photograph
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Figure C.13 Forest/house boundary relationships &186 Margot Street, Margot Park
Source: City of Oakville 2006 Aerial Photograph

Figure C.14 Fence, grass strip and path boundary éatment @ 2186 Margot Street
Source: W. McWilliam digital photograph October 2205
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Some of the residents of the study sites along M&aBtreet have put in their own fences and/or hedge
along side the municipal fence. These treatmeetsteran opagque boundary, providing residents wéhtgr
privacy. Three out of eight are higher than the icipal fence, ranging from 1.5 to 2.25 metres. Tombined
boundary treatment adjacent to 2186 Margot stremsists of municipal fence (with resident-growngdiiia

creeper), 9 metre grass strip, including 1.5 merushed limestone pathway (Figure C.14).

C.5 Municipality of Waterloo Study Sites

Waterloo has implemented its forestry departmeprizitice of erecting 1 metre cedar posts every 8@es, or
where required, between the early to mid 1990%imithe study sites at Sugar Bush, Anndale, Bemjaarid
Twin Oaks Parks. Encroachment activities prompted installation (FM7). The Forestry departmerat ot
install posts along the boundaries of 113 Longwand 121 Greenbrier (Sugar Bush Park) or along the
boundaries of the sample sites at Twin Oaks Cregtenin Oaks Park). The Forestry department didfeet
that it was necessary to install posts at thesailmts because they could distinguish the bouridaation
without them (FM7).Therefore, from a resident’srgaif view, there is no apparent municipal boundary
demarcation at these sites. These residents hstedléd fences with gates. Within this study tharimtary
demarcation for these sites are those apparemé teesident (rather than the municipality), andefare the
combined boundary type for these sites is fence gate.

In 2001, the resident in 111 Longwood @ Sugar Btk was asked to remove a pile of brush (it was
discovered by parks staff who were investigatingkenk complaint by the resident). There is no reocof
whether the resident subsequently complied with ibjjuest (A.M. Cipriani, Environmental Enforcem@xficer
June 2004). Anndale, Benjamin and Sugar Bush Raeks surveyed for encroachment in 1996; however, no
encroachments were reported in any of the studg 8E4, FM7).

Under the authority of the 2004 parks by-law, maatural area entry points have signs prohibiting
‘dumping’ and the removal of plants, soil and wo@éhaterloo has monitored the study areas annuatllgdfety-
related issues, including hazardous trees, encnoas and recreation impacts (FM7). The City oféllab sent
the Sugar bush residents newsletters in 2002 abd, 22scribing the history and ecological charésties of the
forest, in addition to educating residents aboutr@schment activities (BE4). Table C.64 summarittes

intensive and extensive study sites in Waterlobduyndary treatment.

Table C.6 Waterloo study sites by address, boundagnd management variables

Study* Address Boundary variables Other variables
Int. Ext. Surv. | Mun. Other | Res. Total Signage’ By-law | Monitor. ™
Stake? | Boundary | Mun. Bound?® | Bound® | Stewardship® | enforce?
Policy Bound*
Type®
N 521 Anndale Ct. None GS/P None GS,P F.V/ IM
N 525 Anndale Ct. None GS/P None GS,P F.V/ IM
N N 527 Anndale Ct. None GS/IP None GS,P F,V/ IM
N N 529 Anndale Ct. None GSIP None GS,P F,V/ IM
N N 531 Anndale Ct. None GSIP None GS,P F,V/ IM
N N 533 Anndale Ct. None GS/P None F.GSP FV/ IM
N 579 Guildwood PDP None MP M
Ave.
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N 581 Guildwood PDP None MP M
Ave.
N N 583 Guildwood PDP None MP M
Ave.
N N 585 Guildwood PDP None MP M
Ave.
N 587 Guildwood PDP None MP M
Ave.
N 187 Old Abbey PDP None MP IM
Rd.
N N 189 Old Abbey PDP None MP IM
Rd.
N N 191 Old Abbey PDP None MP IM
Rd.
N N 195 Old Abbey PDP None MP IM
Rd.
N N 197 Old Abbey PDP None MP IM
Rd.
N N 634 Blackforest PDP None MP F,N/ IM
Park
N 638 Blackforest PDP None MP F,N/ IM
Park
N N 357 Northlake PDP None MP F,N/ IM
Dr.
N N 559 Hemingway None F.G F.G IM
Pl
N N 561 Hemingway None F.G F.G IM
Pl
N N 113 McCrae PI. None GS,P F F,GS,P IM
v 137 MacKay None GS F.G F.GS,P F,V,N/ IM
N 139 MacKay None GS F.G F.GS,P F,V,N/ IM
N 141 MacKay None GS F.G F.GS,P F,V,N/ IM
N 143 MacKay None GS F.G F.GS,P F,V,N/ IM
N 470 Parkwood PDP F.G F.G FIE IM
N 472 Parkwood PDP None None F/IE IM
N 474 Parkwood PDP None None F/IE IM
N 476 Parkwood PDP None None F/IE IM
N 478 Parkwood PDP None None F/IE IM
N 480 Parkwood PDP F F F/IE IM
N 484 Parkwood PDP F.G F.G FIE IM
N 486 Parkwood PDP F.G F.G FIE IM
N 488 Parkwood PDP None None F/IE IM
N 490 Parkwood PDP F F F/IE IM
N 105 Longwood PDP F.G F,.G FIE IM
N 107 Longwood PDP None None FI/IE IM
N 109 Longwood PDP None None F/IE IM
N N 111 Longwood PDP None MP F/IE (2001) IM
N N 113 Longwood PDP F.G F.G F/IE IM
N 119 Longwood PDP None None F/IE IM
N 121 Longwood PDP None None F/IE IM
N 123 Longwood PDP None None F/IE IM
N 125 Longwood PDP None None F/IE IM
N 111 Greenbrier PDP None None F/IE IM
N 113 Greenbrier PDP None None F/IE IM
N 115 Greenbrier PDP None None F/IE IM
N 117 Greenbrier PDP None None F/IE IM
N N 121 Greenbrier PDP None None F/IE IM
N 123 Greenbrier PDP None None F/IE IM
N 125 Greenbrier PDP None None F/IE IM
N 127 Greenbrier PDP None None F/IE IM
N 129 Greenbrier PDP None None F/IE IM
N 131 Greenbrier PDP None None F/IE IM
N 133 Greenbrier PDP None None F/IE IM
N 135 Greenbrier PDP F.G None F/IE IM
N 137 Greenbrier PDP None None F/IE IM
N 4 Wildwood PDP F F F/IE IM
N 10 Wildwood PDP None None FIE IM
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N 12 Wildwood PDP F,G F,G F/IE IM
N 14 Wildwood PDP None None FIE IM
N 229 Parklawn PDP None INT D/ IM
N Zgl Parklawn PDP None INT D/ IM
N N ng Parklawn PDP None INT D/ IM
N N 527 Parklawn PDP None MP D/ M
N N 529 Parklawn PDP None MP D/ M
N N Egz Twin Oaks PDP F.G F.G D/ M
N N :_):;.4 Twin Oaks PDP F.G F.G D/ M
N ;:;6 Twin Oaks PDP F.G F.G D/ M
Cr.

Int. = Intensive Study; Ext. = Extensive Studyz site sampled in study

24 = survey stake present; None - no survey stakarapp blank cell = no data

3 policy types = Fence-Corporate Policy (FCP); FeBoadition of Development (FCD); Fence, gate (vpithmit)-Corporate Policy; Post
,Departmental practice (PDP); No policy (None)

4Grass strips or paths implemented to achieve gudlgelated to-encroachment mitigation; no othenigipal policy (none)

®Boundaries: MP = municipal Post; GS = grass s@if;P = grass strip, path; F,G = Fence (or thiclghpwith gate; F,G,GS = Fence (or
thick hedge) with gate, grass strip; F,G,GS,P =cEdpr thick hedge) with gate, grass strip, path;fFence (or thick hedge); F,GS = Fence
(or thick hedge), grass strip; F,GS,P= Fence (okthedge), grass strip, path; None = No or minhitreatment (e.g. a few small rocks or
flower bed); None = No or minimal boundary

SAll visible boundary treatments combined;

Sign message: D = ‘no dumping;’ F = pick up dogtea$ = no damaging or removing trees, soils, waoe; no vehicles; N =
naturalization area; No fires = FI; Stay on tréiiR); no forts (FOR)

8tyear education or stewardship conducted); Blank=céttle active stewardship

°tyear by-law was enforced); blank cell = no recorbigdaw enforcement (note. data only recorded riterisive study sites)

9/M = irregular monitoring; RM = regular monitoring

Municipal Boundary Marker Boundary Treatment : Sugar Bush Park at 111 Longwood Drive

Sugar Bush Park is an approximately 10-hectarefidgh sugar maple deciduous second growth foragarS
Maple, with some Black cherry, Yellow birch and Hoprnbeam, dominate the tree canopy. The undey stor
primarily regenerating Sugar maple saplings andk€hoberry. The herb flora is rich with many patghil
distributed native species. There are some areasodit plants along the outer forest edge, incigdturopean
Buckthorn and Garlic mustard. Many resident-gemeraathways connect edge housing with the internal
recreational trail. An ‘X’ marks the location of 11ongwood in Sugar Bush Park in Figure C.15.

Continuous single-family detached housing, buittiveen 1964 and 1967, is the principle land use
surrounding the forest. A road runs along its eadterder, and a strip mall, and multiple-familyusmng lines its
western boundary. Developers built the house at bhtyjwood in 1965. The residential lots generalbasure
18 metres wide by 33 metres long, with back yafd?anetres. The first forest tree lies 113 cm fithw private
property boundary and the canopy stretches 6 metersthe abutting residential yards. An ‘X’ matke
location of 111 Longwood and the sample area ighiyuoutlined in Figure C.16.
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Figure C.15 Sugar Bush Park @ 111 Longwood Drive, ¥terloo, Ontario
Source: Region of Waterloo 2003 Aerial Photograph

Figure C.16 Forest/resident boundary relationshipsit 111 Longwood Drive
Source: Region of Waterloo 2006 Aerial Photograph
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Figure C.17 Municipal boundary post @ 111 Longwoodrive
Source: W. McWilliam Digital Photography July 2002

The Municipality has installed a 1-metre high ceplast (marked by an ‘X’ in bottom centre of Figure
C.17). The Survey stake is visible to the leftho$ {post. The white measuring tape marks the ptppeundary.
Note the lawn extension encroachment to the rigtiined in light green.

Fence, Gate and Grass Strip Boundary Treatmentl43 MacKay Crescent at Moses Springer Park

Moses Springer park reserve is a .03-hectare regtimg Sugar maple — lowland Ash deciduous forestaor
surrounding Laurel Creek. Continuous 50-year-atdjle-family detached housing lines the forestedidor on
the west side (Figure C.18). An ‘X’ marks the lacatof 143 MacKay Crescent.

Dominant tree species include Sugar maple, Whheaad Black willow. The canopy is open, and the
under story and herb flora are dominated by nativiemany exotic light and disturbance-tolerant igsed he
park has a mown grass strip maintained by the@itWaterloo between the private property boundaythe
forest edge. At one time, Waterloo mowed this dworrto the water's edge; however, in the last &gry, they
naturalized part of this corridor and reduced tlidtlwvof the mown grass strip to approximately 5 tmetres.
Residents planted a number of native tree spesties, as White Pine, in the mown grass strip poior t
naturalization (Resident of 143 MacKay Cres., Pegsoommunication, June 2005).



Figure C.18 Moses Springer Park Reserve at 143 Maely Crescent, Waterloo, Ontario
Source: Region of Waterloo 2003 Aerial Photograph

Lots are approximately 19 metres wide by 39 méteg with yard depths of approximately 15 metres.
The first forest tree lies approximately 9 metresif the private property boundary. The canopy liniplies 6
metres from the residential property boundary. iE#s&lent at 143 MacKay Crescent has erected a &tfem
chain link fence with gate, together with a cedadde (to right of photograph in Figure C.20). THetey'X’ in
the foreground of the photo marks the boundarhpefitown grass strip maintained by the City. The mavea
to the left of this X, indicated in white, is theea of encroachment into the Moses Springer PaskiiRe.

Figure C.20 Fence, gate, and grass strip at 143 Méay Crescent, Moses Springer Park Reserve
Source: W. McWilliam Digital Photo June 30, 2005
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Grass Strip and Path Boundary Treatment: Anndale Park at 531 Anndale Court

Anndale Park is a 10-hectare natural area surragr@dolonial Creek. It is largely made up of a wedla
surrounded by Fresh — moist Ash lowland deciduotsst in the south where the residences along Aar@zurt
abut the park. Study sites along Old Abbey Road@mitiwood Place are located in the northwesternearoof
the Park adjacent to a Dry-fresh Sugar maple —Bdecliluous forest fragment. The forested area medc
with Anndale Court appears to be a regeneratin¢plogvforest, dominated by tree species such akBish,
Balsam poplar, and European Buckthorn. The herha fiotall and lush dominated by moisture and symg
native and exotic species. An ‘X’ marks the locatid 531 Anndale Court in Figure C.21

Figure C.21 Anndale Park at 531 Anndale Court, Watdoo, Ontario
Source: Region of Waterloo, 2006 Aerial Photograph

Continuous single-family housing almost surrourdsrtatural area. A community centre lies along a
portion of the southwest boundary. The single-fgrdétached homes along Anndale Court are 28 yddirs o
Most residential lots are approximately 24 metnesidth and 40 metres long, with yard depths ofrires. The
mown grass strip (with pathway included) is betw28drand 37 metres in width. The first forest tre®otated
approximately 20 metres from the residential boudand the canopy dripline is 14 metres from #sdential
boundary. The forest side canopy is closed. Inr€i@li22 a portion of the sample area is represdnteie
triangle in the top of the photo. In C.23, the gellline indicates the boundary line. The gardeit dithe
measuring tape, is extending into the municipahyed grass strip.
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Figure C.22 Forest/residence Boundary Relationshipst 531 Anndale Court, Anndale Park
Source: Region of Waterloo Aerial Photograph 2006

T

Figure C.23 Grass strip and Path Boundary: 531 Anndle Court @ Anndale Park
Source: W. McWilliam Digital Photograph, July 7,08
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Appendix D
Analysis of Official and Secondary Plan Policies b$tudy Municipality

This appendix provides a content analysis of tfieiaf and secondary plan policies of each munidip@ the
context of provincial and regional policy requirerte The basic, enhanced and pathfinder polickesated are
the building blocks of those summarized in Chagtérhe municipalities of Cambridge, Kitchener andtévloo
lie within the Region of Waterloo. | will reviewérpolicies from these three municipalities firstldwed by
those of Guelph, Oakville and Mississauga. Thecpasifor each municipality are followed by a sunyrtable.
To avoid repetition, policies that apply to bottunal heritage and hydrological functions will otlg described
under natural heritage policies; however, theirliapflon to areas serving a hydrological functioil the noted
within the accompanying summary charts.

Charts summarize basic, enhanced and pathfindigigsofor natural heritage area policies and
hydrological function policies. On the left handesiof the charts, the policies are listed. Basitearhanced
policies are listed according to whether they aoincially or regionally required or, in the casfleenhanced
policies, suggested. The italicized type indic#itespolicy and the non-italicized type indicates tesignation to
which it is applied. On the right hand side of dhart, a checkmark/} indicates whether the local municipality
has a policy (in the case of pathfinder policiesibether it meets the provincially or regionakyjuired policy
(in the case of basic or enhanced policies). ‘ORand ‘SP-W’ stand for official plan natural aredipies, and
secondary plan natural area policies, respectiv@R-A’ and ‘SP-A’ stand for official plan policiefer areas
adjacent to natural areas and secondary plan @slioi areas adjacent to natural areas, respsctiMet initials
‘N.A." indicate that there is no required policfdrtial’ indicates that provincial or regional mylirequirements
are partially met. The symbol * indicates thatsiteeeting the natural area designation criterie ma¢ been
identified within the planning area. When a celthie chart is blank, it means that the policy regmaient has not
been met. In some cases, it may mean that witeipl#nning area, no sites have been identifiedntieet the

natural area or hydrological function designation.

D.1  Municipality of Cambridge

The municipality of Cambridge is a lower-tier mupadity within the Regional Municipality of Watero The
Regional Municipality of Waterloo (the region) apped the official plan (OP) for Cambridge in 19992004,
Cambridge amended its OP. This plan was writteesponse to conditions existing within the lated99
following the 1995/96 reforms to the Provincial iiang Act. The municipal OP postdates that of #ggan, and
it would have been required to comply with the Regif Waterloo’s OP.

The policy recommendations within the Forbes Ciditershed study (2002) for the secondary plan for
the North Hespeler area will be reviewed here asxample of the environmental policies that Carrdwits
currently promoting. The secondary plan for thetNétespeler area was unavailable for review. Howeve
interviewees indicated that the North Hespeler 8éany Plan incorporates almost all of the recomratads of

the Watershed Plan without alteration (DP1). Theeefthe following policy analysis assumes thatpbkcies
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indicated in the watershed study are consistettit thitse of the secondary plan. Note that the @fffelan of
Cambridge does not incorporate the policies cfeétondary plans (DP1). Therefore, these policiesodcarry
the same legal authority as Official Plan policasl operate more as guidelines (Estrin & Straid@8)1L

The Forbes Creek Watershed drains into the Speext.Rihe Forbes Creek natural system contains a
provincially significant wetland complex, a propd4eSPA, the Forbes Creek floodplain, cold and wasater
fisheries, and many locally significant naturaleerécluding upland and lowland woodlands and wd#aln
addition, there are a number of sensitive grounementd groundwater discharge areas (Planning &reeging
Initiatives Ltd., 2002).

Urban land uses cover approximately 20% of the ishésl, consisting of residential, and a small
amount of commercial development. The remaindén@fvatershed is agricultural. The agriculturatlaise
generally supports the natural area system, allpfdgnmultiple linkages between natural areas, thed
continuation of sufficient habitat cover to suppdiversity of wildlife, including white-tailed ée. Site-specific
studies indicated that white-tailed deer currentigrate between the creek’s headwaters to an oirgesing
area where the creek meets the Speed River. Iticagdhe existing topography, vegetative coved soil
texture support the sensitive hydrological systena maintain the functional linkages between tloeigd and
surface water systems. The secondary plan mustrexodate new urban land uses, primarily resideatidl
commercial (Planning & Engineering Initiatives LtA002).

Cambridge’s Official Plan goal is to preserve thtegrity of its ecosystem by maintaining and
improving its natural resources including its natareas, surface, ground water, and atmospheaacirees
(Cambridge OP 2004, Pol. 2.3 a., p.6). Cambridgeshaobjectives for achieving this goal in termg&®natural
areas. These objectives include:

1. To identify its significant natural areas,

2. To undertake watershed and sub-watershed planning;

3. To enhance their natural areas and protect themm di@velopment (limited to structures), ‘where
possible;’

4. To protect them from recreation impacts;

5. To protect natural areas from the constructionapetation of infrastructure ‘where possible;’

6. To restore their natural areas, where possible (Cidge OP 2004, Pol. 2.3 b,d,f,i and j, p.6).
D.1.1 Natural Heritage Area Policies

Basic Policies
City of Cambridge Official Plan and Forbes Creek Sbwatershed Plan

Policies within the Official plan are in partialropliance with the requirements of the PPS 2005 jrafdl
compliance with those of the Region of Waterlooi&f Plan (City of Cambridge OP, Pol. 6.2.3.1.2,.8.2.3,
6.2.3.3.5,6.1.3.2,6.1.3.3,6.1.3.4). There arpaiiies for protecting the significant habitatesfdangered
species or threatened species (identified by tbeifee), or their adjacent lands within the offigéan (City of
Cambridge OP, Pol. 6.1.1.2). The province may asthdentified areas meeting designation criteithim
Cambridge. Woodlands and wildlife habitat havelbesn designated as provincially significant, bUES® As or

LSNAs (locally significant natural areas). Howev@ambridge is still in the process, along with Region of
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Waterloo, the province and the GRCA, of identifyiegionally and locally significant woodlands (Cdf
Cambridge OP, Pol. 6.1.1.7). For lands adjaceptdeincial ANSIs (protected under the ESPA desiigmat
there are no policies that require the assessnfigim @cological functions of adjacent lands witthia Official
Plan (City of Cambridge OP, Pol. 6.1.3), therethiie provincial policy requirement is not met wittthe
Official Plan.

Policy suggestions contained within the Forbes ICsedwatershed plan are in full compliance with the
policies of the Region of Waterloo and the Provil@vincial policy requirements for hazardous ack in
full compliance (Planning & Engineering Initiativesd. 2002, A-2.5.5, p. A-15). The Forbes Creekvsatiershed
study did not identify any of these areas (Plan&irigngineering Initiatives 2002, p. A-9), or ANSRIlanning &
Engineering Initiatives Ltd. 2002, p. C-2). Regibpalicy requirements will be met through the pglic
recommendations of the subwatershed plan, if ESfPAdesignated (Planning & Engineering Initiati2682,

pp. A-7, 8, 9). See Table D.1 for summary of basiicies for preserving and protecting natural tage areas.

Table D.1: Municipality of Cambridge Basic Policies Natural Heritage Areas

PPS 2005 Policies OP-W1 OP-A2 SP-W1 SP-
A2

Development may be permitted if risk to public sefeinor/mitigated according to
provincial standards (Pol. 3.1.2c.)
Hazardous sites (steep slopes, erosion prone,biasails) N N.A N N.A.
Prohibition of Development and Site Alteration witAnd no development or site
alteration adjacent lands to unless demonstratesragative impacts’ on features and
functions and ecological function of adjacent largsluated
Provincially designated portions of habitat of emgkred or threatened spec{dol. * *
2.1.3a, 2.1.6)
No development or Site Alteration unless demorestrato negative impacts’ on
features/functions anelcological function of adjacent lands evaluated
Provincial ANSIs (Pol. 2.1.4e., 2.1.5) N Partial * *
Significant Woodlands (Pol 2.1.4b., 2.1.5)
Significant Wildlife Habitat (Pol. 2.1.4d., 2.1.5)
Region of Waterloo Policies
No development of Site Alteration unless demorestrirough EIS no serious adversg
impacts on features/functieh
ESPAs (Pol. 4.3.13) N N v ( N
TOP-W and SP-W: official plan (OP) and secondary g&P) policies for within the area; Secondary palicies are assumed to be
consistent with those recommended within the Folregk Subwatershed plan.
%0P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies
* These areas were not identified within the plagrarea
Partial: municipality has policies that partiallyeat requirements
\: municipality has a policy of this kind, or thaeats provincial or regional requirements

Enhanced Policies

City of Cambridge Official Plan

LSNAs have been designated that function as lirkagéveen significant natural areas (City of CaddwiOP,
Pol. 6.1.4.2). An EIS is required for proposalshivitand adjacent, but only if it is judged that fhreposal ‘may
impact’ them, and only proposals for ‘developméat’structures), not site alteration (City of Caidge OP,
Pol. 6.1.4.7,6.1.4.8).

The municipality requires a more rigorous ‘comprediee’ EIS where a variety of natural heritage

elements are affected, contiguous properties angosed for development and contain natural herigégraents,
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a Secondary Plan is being undertaken, or whererstegé studies have not identified elements of #ieral
heritage system (City of Cambridge OP, Pol. 6.).3n7/some cases, subwatershed studies may beaaddll
proposal impact assessment at the site level ftheremoving the requirement for proponents tgpre EIS
(City of Cambridge OP, Pol. 6.1.5.6).

In terms of biodiversity, Cambridge has a policywbere appropriate, encourage the conservation and
enhancement of the Region’s native biodiversitytf©f Cambridge OP, Pol. 6.4.3.1, p. 60). Amond\NAS are
areas that may serve as habitat for woodland artepiecies (many of which are currently threateheslto
habitat fragmentation) and areas that support ‘madeo high diversity of life forms’ (City of Canidge OP,

Pol. 6.1.4.2 b. iii, and v., p. 41). Regional oco¥ncial designations may protect other specieitant to
conserving regional biodiversity.

Cambridge also has a standardized management policse, and encourage the use of, native species,
‘where feasible and appropriate,” and to discouthgeause of non-native species within and adjatteatements
of the open space system (City of Cambridge OR,62413.3, 6.4.3.4, 6.4.3.5, p. 60).

The municipality has a policy to conduct watershed subwatershed studies that will guide EIS based
on significance and sensitivity of the features amattions, dependent on a number of factors, @ioty funding
availability (City of Cambridge OP, Pol. 6.2.1.128 .2). These studies are to result in ‘detaidedets and
objectives for resource management, environmentéegtion and storm water management practices and
development standards’ (City of Cambridge OP, €8l1.1.3). Cambridge will establish these targeits po the
approval of a secondary plan or amendments to ffieidD Plan (City of Cambridge OP, Pol. 6.2.1.6).

Forbes Creek Subwatershed Plan

The policies recommendations within the Forbes ICBgwatershed Plan include all of the Enhancedipslof
the Official Plan (Planning & Engineering Initiagig Ltd. 2002, p. A-11). The protection of a widatca!
corridor, focused around the most significant redtareas, enhances connectivity throughout thenpigrarea
(Planning & Engineering Initiatives Ltd. 2002, p2&). The preservation or regulation of hedgersmsall
woodlots, and utility corridors creates linkagethivi residential and commercial areas (Planningngjigeering
Initiatives Ltd. 2002, p. E-11).

Policies have also been established to restoreédh@biareas where degraded (designated ‘Enhan¢emen
areas’), particularly within upland areas in supdmissing riparian areas in the southern arezoobes Creek
(see below under hydrological function policiedp(fning & Engineering Initiatives Ltd. 2002, p. B)1The
purpose of this strategy is to offset the losshefdgricultural matrix by enhancing habitat andnesntivity, and
the indirect impacts of urban proximity, therebyimaining and protecting terrestrial resources faydtological
functions (Planning & Engineering Initiatives L2002, p. E-11). Recommendations suggest a fulEd&efor
development proposals within and adjacent to ESBAIA, and Enhancement areas (Planning & Engineering
Initiatives Ltd. 2002, p. E-12).

This plan focuses its biodiversity conservatiorogff on native biodiversity within the subwatershied

terms of subwatershed biodiversity conservatiom nhtural area system appears to have been pléomiaterior
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birds, amphibians and white-tailed deer (Planningr&ineering Initiatives Ltd. 2002, p. E-18), whigtadies
indicate require relatively large and/or connedtatitat areas to support their populations (Plan&in
Engineering Initiatives Ltd. 2002, p. C-30 — C-3Bhe assumption behind this plan is that otherispewith
similar or less demanding requirements, will bepgrted, if the habitat and migration corridors tteese more
demanding species are provided.

The development of stewardship programs that irevi@adowners within both agricultural and urban
areas are encouraged to reduce municipal managewctenties within these areas, and to assist igoing
monitoring (Planning & Engineering Initiatives L2002, p. C-34). It is suggested that informatierpbovided
to key groups (schools, neighbourhood associatieas estate and development industries), diseitbbty
developers to buyers as a condition of developnaamt that educational signage be erected during the
construction period (Planning & Engineering Initias Ltd. 2002, p. E-26). Cambridge, other juritidital
agencies, and the public are recommended to petfegmmonitoring pre and post-development, and the
developer is to monitor during the constructiorigmerfrom pre-development through to the guaraptred
(Planning & Engineering Initiatives Ltd. 2002, p1E-E-19).

Pathfinder Policies

City of Cambridge Official Plan

Preservation of ESPAs (including ANSIs) receiveditamhal preservation under this plan through thehgbition
of development and site alteration within ESPAsyGf Cambridge OP, Pol. 6.1.3.2). In addition réhis a
course of action, including acquisition or refustthe development application, should an EIS iatdichat
development within or ‘contiguous to’ a LSNA widldd to serious ‘adverse impact’ (City of Cambri@dg, Pol.
6.1.4.10, p. 42).

LSNAs have been designated that function as habitdfers and/or perform other significant ecolagic
or aesthetic functions within Cambridge (City oiftaidge OP, Pol. 6.1.4.2). An EIS is required foygmsals
within and adjacent to these areas, but onlyiéf jndged that the proposal ‘may impact’ them, anty proposals
for structures, not site alteration (City of Candige OP, Pol. 6.1.4.8, p. 42). In addition, adja¢amis to ESPAs
and locally significant areas are defined in teofithose where specific impacts may be producederahan
lands within a certain distance of the natural @ty of Cambridge OP, p. 215). This may reduceexpand,
the area in which an EIS is required relative todtandardized distances of other municipalitiepedding on
the strength of the evidence supporting adjacewt lese impacts or the significance attributed thepecific
conditions of development are required in the foffitree preservation policies throughout the uréiaas of

Cambridge.

Forbes Creek Subwatershed Plan

The Forbes Creek Subwatershed Plan suggests &itthef Cambridge Official Plan pathfinder polisie
(Planning & Engineering Initiatives Ltd. 2002, p-14). Additional pathfinders include policies tmainimize the

future impacts of adjacent residents through tle@ipion of fencing (Planning & Engineering Initiatis Ltd.
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2002, p. E-12). In addition, policies to limit tirepacts of recreational activities include restnigtaccess to
certain areas and the placement of community taaitsy from sensitive environmental features (Plag i
Engineering Initiatives Ltd. 2002, E-12, 13). SeblE D.2 for a summary of enhanced and pathfindécips for

preserving and protecting natural heritage areas.

Table D.2 Cambridge Enhanced and Pathfinder Policke Natural Heritage Features and Areas

Enhanced Policies OP-W OP-A SP-W SP-A
Provincially recommended policies
Policies that restore natural heritage areas anditltonnectivity
Areas of potential natural habitat are protectetkbstored
Other terrestrial corridors or linkages protected N N
Policies that conserve biodiversity as a goal iarpling
Supporting the function of Biodiversity or nativetiversity is one of the goals of N
environmental policies
Policies that support areas and/or corridor fragmsepecifically planned to fulfill a N N
biodiversity role
Policies that support a system of areas/corridmssipport biodiversity at the landscape
scale
Monitoring of ecological systems
Regionally recommended policies
A requirement that site EIS occur in conjunctiomhwsubwatershed/watershed planning
Standardized Management Policies
Encouraging use of Native plants
Discouraging use of invasive exotic plants
Natural area specific management policies
Individualized management plans
Stewardship and Education Policies
within and adjacent to privately-owned natural area
within and adjacent to publicly-owned natural areas
Pathfinder Policies
Increased level of preservatidor designated areas
Other natural areas protectgtheyond those designated by the Province or Rggion \
Rigorous assessment criteffiar demonstrating development compatible withdiess and | partial partial
functions
Specific conditions of development required
Tree preservation N N
Mitigation of future impacts of adjacent residents
Fencing
Mitigation of future impacts of recreation
Placement of trails away from sensitive naturabare
A course of action should an EIS indicate ‘sigrifitnegative impacts’ to a locally N N
significant area
TOP-W and SP-W: official plan (OP) and secondary ¢&P) policies for within the area;
20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies
* these areas were not identified within the plagrarea
Partial: municipality has policies that partiallyeat requirements
\: municipality has a policy of this kind, or thaeats provincial or regional requirements
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D.1.2 Hydrological Function Policies

Basic Policies
City of Cambridge Official Plan

The generalized policies of the Official Plan aredmpliance with regional policies, but only pallti with
provincial policies. Provincial policy requiremem e met for regulating development proposals withi

floodplains, provincially significant wetlands, ANSwith a hydrological function), and Fish hahit&ignificant
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valley lands’ (‘regionally-significant natural cators) are still being defined in conjunction witte region of
Waterloo, and other agencies (City of Cambridge B#*,6.1.1.5). Policies for areas adjacent to jpiaally
significant wetlands, ANSIs (with a hydrologicahtttion) do not comply with provincial policy sintieey do not
require an assessment of the ecological functibadjacent lands (City of Cambridge OP, Pol. 6dn#@ 6.1.3).

Land use restrictions required by the Province ofa@o to ‘protect, restore and improve’ vulnerable
and sensitive surface and ground water featuredusrations (PPS 2005, Pol. 2.2.1d) are in the m®cd being
developed in accordance with the Regional WateolRegs Protection Strategy, initiated in 1994 (Gity
Cambridge OP, Pol. 6.2.2.1). Meanwhile, ESPAs (withydrological function), regionally designatedsitve
groundwater areas, and regionally designated emwientally significant discharge areas, are proteateording
to Regional policy (City of Cambridge OP, Pol. 8.2). According to these policies, certain typetaaofl uses
are prohibited within regionally sensitive groundevaareas, and all development is prohibited deretnt
within Regional environmentally significant discharareas (Region of Waterloo OP, Pol. 5.2.1.4).

There are no policies for restricting developmegdrrsensitive surface and ground water features to
ensure that their features and hydrologic functemesprotected, improved or restored (PPS 2005 2PaP).
Similarly, there are no policies to maintain ‘ligess, and related functions’ between ground wabefase water
and natural heritage features and areas (Regidfetdrioo OP, Pol. 5.2.1 and 5.2.2).

Cambridge has a policy to encourage and suppo@anebridge community to ‘reduce, re-use, recycle
and recover’ its natural resources (City of Cantei®P, Pol. 2.3m), and the Region of Waterloo reguhat
Cambridge ‘inform and consult with the communitgaeding water resource protection’ (Region of Water
OP, Pol. 5.2.1c). However, there is no specific in@rof promoting the ‘efficient and sustainable usg water
resources’ (PPS 2005, Pol. 2.2.1f). In additionijevthere is a policy that requires proponentotoiv storm
water management policies (City of Cambridge OR,628.2.5), there are no policies within the dfigplan that
require that practices ‘minimize storm water volsnaed contaminant loads and maintain, or incrébeegxtent

of vegetation and pervious surfaces’ (PPS 2005,P2l1Q).

Forbes Creek Subwatershed Plan

The policy suggestions of the Forbes Creek SubualaerPlan fulfill all the provincial and regionatjuirements.
The features and functions of the surface watdesygincluding fish habitat and wetlands) and matthe
groundwater system are protected through the pratien of these systems, and the provision of bsiffe
enhanced areas and complementary land uses witjasiceat areas (Planning & Engineering Initiativéd. L
2002, p. E-2 to E-6). Although sensitive groundwateas do exist outside of these areas, theysatereed to be
protected within this Plan, if the recommendedmtaater management practices are followed (Plan&ing
Engineering Initiatives Ltd. 2002, p. E-3). Storratar management practices minimize storm watemvesy
contaminant loads and maximize the extent of véigetand pervious surfaces (Planning & Engineering
Initiatives Ltd. 2002, p. E-8, 9). Public educatmmograms are recommended in both rural and urbés pf the
watershed to alter land use practices and watethaseegrade water quality and quantity (Plan@&ing
Engineering Initiatives Ltd. 2002, p. C-20).



In addition, connectivity between natural heritageas, surficial and groundwater systems are
maintained. Areas that support key hydrologicatfioms, and are provincially and regionally sigrafit, are
designated as high constraint areas and consigttdnds, floodplains, ESPAs, areas with steepesioand
watercourses. Together they form a central coreratdorbes Creek. Terrestrial corridors within #ystem are
protected as ‘medium constraint areas.’ They smdand support the hydrological, vegetative andlifél
functions of the high constraint areas. They weesiified in the subwatershed study as ecologicahsitive
(‘sensitivity" is defined in terms of imperfect @nage, and moderate slope) and as components gothéabitat
of breeding populations of migratory amphibians tercestrial species, such as white-tailed deees&lareas
were designated as locally significant natural sreahancement areas, or complementary land usgsthr,
the high and medium constraint areas constitute0a3d0 metre wide corridor through the area of the
subwatershed slated for intensive urban developrikuigerows, small woodlots, and utility corridarishin the
areas slated for residential and commercial laed (sonstraint level three areas) are also desidrast
constraint level two areas. Policies require aBi&with development proposals within and adjatefie
ESPA, LSNAs, and Enhancement areas, (includingpime cases, complementary land uses) (Planning &
Engineering Initiatives Ltd. 2002, p. E-2 to E-6).

The subwatershed study assessed the ecologic#iiuiot all lands adjacent to natural areas serving
ecological functions at the scale of the SubwagztgRlanning & Engineering Initiatives Ltd. 2002 (1).
Lands adjacent to provincial and regional hydratatfeatures may consist of buffers, LSNAs, enhdrabitat
and/or complementary land use areas. Developmdhinvithese areas is subject to additional EIS stutfiat
require an assessment of their ecological funci{Bfenning & Engineering Initiatives Ltd. 2002 -3 to E-5).

Areas that are immediately adjacent to the mosiifsggnt natural areas are recognized for their
significant ecological functions as part of thedstrial habitat within the central corridor, andmaimportantly,
as buffers to the more significant natural aredkiwthe central portions of the corridor. Theseaarare
designated as ‘complementary land uses.’ The plggests that these areas function as transiti@s &etween
high impact urban development and low impact sigaift natural system components. They help to erthat
the negative impacts of human proximity, such asctliresidential encroachment, and indirect impsath as
chemical use, light, noise, pets and human preseoagot prevent interior habitat conditions froeveloping
that support subwatershed scaled native specid#vbisity, or the hydrological functions of the ddor
(Planning & Engineering Initiatives Ltd. 2002, p3E

Areas designated as ‘enhanced areas’ may be dexkémgording to complementary land use policies.
These policies require land uses and land userpatieat minimize negative hydrological and wildlimpacts.
These are assumed to be: parkland, seasonallyplegdg fields, institutional land uses associatgith
relatively large open spaces such as churches, ooityntentres or cemeteries, and under certainitons,
storm water management facilities and single loadexkts that are used only infrequently (Plan&ing
Engineering Initiatives Ltd. 2002, p. E-5)

All privately owned areas outside these complentgriéad uses are still assumed an integral patief

subwatershed/watershed ecosystem. These areassageated as ‘Low constraint areas’ (Planning &

24¢



Engineering Initiatives Ltd. 2002, p. E-4). Develmgnt proposals within them are subject to ‘bestagament
practices’ (BMPs). These practices include not ¢inbse meant to reduce the impacts of construdiach as
storm water management and tree conservation peacthut also the future impacts of residents gecadt
natural areas. Recommended BMPS include reduceofls&n pesticides, the proper disposal of petteyasnd
fencing (Planning & Engineering Initiatives Ltd.@X) p. E-26). See Table D.3 for a summary of basiicies

for preserving and protecting hydrological Funcsion

Table D.3 Cambridge Basic Policies: Hydrological Factions

Provincial Policy OP-W OP-A SP-W SP-A
Watershed planning N N N N
Prohibition of development unless (certain typedenfelopment in flood fringe of two zone|
or special policy area with appropriate flood-praag))

Floodplains N N N
No Development and Site Alteration within, no depeient and site alteration adjacent
unless it has been demonstrated there will be gatnee impacts on features/functions ang
adjacent land use ecological functions evaluated
Provincially significant wetlands N Partial N N
No development and site alteration unless it hanlemonstrated there will be no negatiye
impacts on features/functions and adjacent landacs#ogical functions evaluated
Fish habitat V V V V
Significant valley lands N N
Development and site alteration shall be restrictéthin and adjacent to these areas such
that these features and their hydrologic functiesils be protected, improved or restored
Municipal drinking supplies and designated vulnégatveas partial N N
Vulnerable surface and ground water; sensitiveaserind ground water features and theif partial N N
hydrologic functions

Maintain linkages and related functions between

Surface water features, ground water features,dfiygic functions and Natural Heritage partial N N
Features and Areas

Promote efficient and sustainable use of water ueses N.A. partial
Ensure storm water management practices minimarenstvater volumes, contaminant N N

loads, maintain or increase extent of vegetatiod pervious surfaces
Regional Policies
No development and site alteration unless EIS dstrates no ‘serious adverse impact’
upon the features and functions
ESPAs (with hydrological function) N N N N
TOP-W and SP-W: official plan (OP) and secondary ¢&P) policies for within the area;
%0P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies
* areas were not identified within the planningar
Partial: municipality has policies that partiallyeat requirements
\: municipality has a policy of this kind, or thaeats provincial or regional requirements

Enhanced Policies

City of Cambridge Official Plan

An EIS is required for development (not site alierg proposals within and adjacent to locally $igant areas
that ‘perform a vital ecological function,” or pricke connections to other natural areas, only ¥ theay impact’
upon these areas or their functions (City of Cadd&iOP, Pol. 6.1.4.2).

Forbes Creek Subwatershed Plan

The policy suggestions of the Forbes Creek SubulaerPlan include the City of Cambridge Officiadrrl
enhanced policies. Locally significant areas agiated which support the maintenance of hydro&gi

corridors (Planning & Engineering Initiatives L2002, p. C-2). In addition, ‘Enhancement areas'dasgnated
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to restore areas vital to aquatic and semi-aqbatiitat, and hydrological functions. Slope, dragagd
overhanging tree cover identify these areas. Lunitevelopment may be considered for these aregecst a
site EIS. (Planning & Engineering Initiatives LRD02, p. E-5). This plan also specifies the resitumaof specific
areas of the stream course (Planning & Engineénitigtives Ltd. 2002, p.C-33).

Pathfinder Policies

City of Cambridge Official Plan

An EIS is required for development proposals (fitetalteration) within and adjacent to local wetlarand areas
that ‘perform vital ecological functions,’ or act buffers to other natural areas, but only if thegy impact’
upon these areas or their functions (City of CadgwiOP, Pol. 6.1.4.7, 6.1.4.8). In addition, speadfitigation
measures are required for development adjacefrtgtans corridors: a minimum ‘vegetative buffer’ df Betres

is required for cold-water streams, and 15 mewesrm water streams (City of Cambridge OP, P8L.3j.

Forbes Creek Subwatershed Plan

The Forbes creek subwatershed plan provides the pastection to fish habitat, ESPAs (if approvedhey
region of Waterloo) and LSNAs as the Official PrCambridge. A policy recommendation prohibits
development within these areas, although it isearalvhether this policy includes site alteratiomég the
definition of ‘development’ within the Cambridgef@fal Plan) (Planning & Engineering Initiativesd.t2002,
p.E-3).

Specific mitigation measures are recommended imaul0 metre buffers adjacent to provincially
significant wetlands, ESPA, LSNA, regulatory flodaip areas (or within the limit of the regionaldtb line,
whichever is greater), and regionally environméntignificant discharge areas (Planning & Engiimeagr
Initiatives Ltd. 2002, p.E-6). The width exceeds Huffer widths, recommended for similar areasthisy
Province of Ontario, the Region of Waterloo, thenlitgipality of Cambridge and the Grand River Conaépbn
Authority (Planning & Engineering Initiatives Ltd002, p.E-6). The wider width supports wetlands\aater
quality after urban development occurs where thegesensitive shallow hydrogeological regimes. &sfimay
be reduced to 30 metres with support from a sif Bh EIS is not required for development withinda
adjacent to the 50 metre buffer unless it is withimlower area of the creek where enhancement area
recommended (Planning & Engineering Initiatives. 2602, p.E-5). It is recommended that buffers tialiply
owned because this is considered the best waystoettheir ‘retention and proper management’ (Fiten&
Engineering Initiatives Ltd. 2002, p.E-6). Otheesific mitigation measures include restrictiondatrcoverage
by structures within Enhancement areas that areloged with complementary land uses, and withirstraint
level three areas. This lower lot coverage is megiiio control the infiltration properties withinet urbanizing
part of the watershed (Planning & Engineering #tities Ltd. 2002, p.E-5, C-3).

A management policy recommends that buffers adjdoestreams be maintained as ‘meadow or early

shrub succession’ to sustain their filtration fuoes over time (Planning & Engineering Initiativietsl. 2002,

25C



p.E-26). See Table D.4 for a summary of enhancddgathfinder policies for preserving and protecting

hydrological functions.

Table D.4 Cambridge Enhanced and Pathfinder Policke Hydrological Functions

Enhancement Policies OP-W OP-A SP-W SP-

Provincially-recommended policies

Restoring hydrological features and their conndttiv
Areas of potential natural habitat are protectetkestored N

Other hydrological corridors protected (beyond ¢hdssignated by province or region) N N N N
Monitoring of hydrologic parameters N
Regionally-recommended Policies

A requirement that site EIS occur in conjunctionhwsubwatershed/watershed studies
A course of action should an ESPA or provincialgngicant area be threatened by a N N
development proposal
Standardized management regimes

Encouraging use of native plants N N N N
Discouraging use of invasive exotic plants N N N N
Stewardship and education policies

Privately-owned natural areas N N
Publicly-owned natural areas N N N N
Pathfinder Policies

Increased level of preservation for designated area N N
Other hydrological areas protectébleyond those designated by province or region) N N N N
Rigorous assessment criteffiar demonstrating no negative impacts on featares partial partial N N
functions

Specific mitigation measures \ \ N
Buffers (prov. wetlands, ESPAs, LSNAs, Floodplain) N N

Restrictions on lot coverage for structures (enbarent areas)
Mitigation of future impacts of adjacent residents
Fences N
Designation specific management regimes
Riparian buffers maintained as meadow or earlytskuccession
A course of action should a locally significant atee threatened by a development propogal
TOP-W and SP-W: official plan (OP) and secondary ¢&P) policies for within the area;
20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies
* areas were not identified within the planningar
Partial: municipality has policies that partiallyeat requirements
\: municipality has a policy of this kind, or thaeats provincial or regional requirements

2|2 (<

D.2  Municipality of Kitchener

The Municipality of Kitchener is a lower-tier muipelity within the Regional Municipality of Watero The
Region of Waterloo initially approved Kitchener'sfidial Plan (2005) in 1995. It had to be consisteith the
PPS of 1995 when first approved (C. Gosselin, RegfdNVaterloo, personal Communication, Nov. 16,800
Although Kitchener's Official Plan was dated thengayear as that of the Region (1995), Kitchenertaad
region worked together during its preparation teuga consistency between the two plans (C. Gos$&digion
of Waterloo, personal Communication, Nov. 16, 2006)

Doon South Community Plan was reviewed for seconplan policies. Doon South is a 730-hectare
community that lies in the southern most part efMunicipality. It covers three subwatersheds, @inehich is
Doon South Creek. A subwatershed study was condlirct€994, providing a general management plathfer
area. Subsequently, a greenspace managementqgatndr with a community plan, was developed infl9%e
area contains three creek corridors, several pe@lig significant wetlands, three ESPAs, and a banof

locally significant woodlands that lie adjacentite ESPAS or provincially significant wetlands.
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Kitchener’s Official Plan goal for protecting itatural environment is ‘to ensure the continued
protection and wise management of the City's naamd environmental resources’ (Kitchener OP, f).7Fhere

are 10 objectives for achieving this goal in teoh&itchener's significant natural areas:

1. To identify, and evaluate the significant naturalas through subwatershed plans, or comprehensive
environmental impact studies, prior to or concurkeith the land use planning process (City of
Kitchener OP, Pol. 7.1.1.2)

2. To prevent or minimize the ‘environmental impaathew development and municipal infrastructure
projects (City of Kitchener OP, Pol. 7.2)

3. To ‘restore, protect and enhance ecological, ligstoultural, recreational and visual amenitiesty®©f
Kitchener OP, Pol. 7.3i)

4. To protect water quality and quantity (City of Kitner, Pol. 7.3v)

5. To maintain the ‘ecological diversity’ of existimgetlands by protecting their ‘essential hydrologica
functions,” maintaining their linkages to otherurat areas, buffering them from adjacent land use
impacts, and restricting public access (City otKéner OP, Pol. 7.5ii)

6. To create new wetlands where appropriate (Cityiediéner OP, Pol. 7.5v)

7. To protect and preserve significant natural areathe long term (City of Kitchener OP, Pol.7.6i);

8. To maintain the ‘ecological diversity’ of, and liages (for wildlife movement) between existing foeels
areas; to encourage the preservation and wise reargag of forested areas; and to increase tree @over
the municipality (City of Kitchener OP, Pol. 7.ij,iii);

9. To achieve a ‘net gain of the productive capaditfish habitats (City of Kitchener OP, Pol.7.8i);

10. To maintain and enhance wildlife and wildlife habi(City of Kitchener OP, Pol. 7.8ii);

11. To allow for wildlife movement between habitat adey ‘ensuring’ ‘a continuous linear open space
system’ (City of Kitchener OP 2005, 7.8iii).

D.2.1 Natural Heritage Area Policies

Basic Policies
City of Kitchener Official Plan and Doon South Secndary Plan

All basic policy requirements have been met foraiggment within provincially designated areas (@ity
Kitchener OP, Pol. 7.4, 7.6, 7.8; City of Kitcheimgon South Community Plan, Pol. 5.21). Kitcheres a
policy that meets the provincial requirements &strictions on developments within ‘Significant witends,’
(City of Kitchener OP, Pol. 7.7.1.8); however Kigeter has not yet defined criteria for designattignificant
woodlands’(City of Kitchener, 2003a). Significanbedlands were not defined within the Doon South
Community Plan (City of Kitchener, 2003. Doon SoGthmmunity Plan). Kitchener does not have a ‘Sigaift
wildlife habitat’ natural area designation (Citykitchener OP, Pol. 7.8.2).



Adjacent land use policies are consistent witheéhaisthe region (City of Kitchener OP, Pol. 7.6t\Gif
Kitchener Doon South Community Plan, Pol. 5.21)idg@equirements for proposals on lands adjacent t
provincially significant areas (ANSIs, and signéfit habitat of endangered species or threateneikspare not
met in the official plan because they do not regjthie assessment of the ecological function oktlewds (City
of Kitchener OP, Pol. 7.6, 7.8). These areas weté&entified with the Doon south community plarmerea.

See Table D.5 for a summary of basic policies fotgrting natural heritage areas.

Table D.5 Kitchener Basic Policies: Natural Heritag Areas

PPS 2005 Policies OP-W OP-A SP-W SP-A
Development may be permitted if risk to public safeinor/mitigated according to
provincial standards

Hazardous sites (steep slopes, erosion prone hiasails) N N.A. N N.A.
Prohibition of development and site alteration witand no development or site alteration
adjacent lands to unless demonstrates ‘no negatipacts’ on features and functions ang
ecological function of adjacent lands evaluated

Provincially designated portions of habitat of emgiered or threatened species N partial * *
No development or Site Alteration unless demorestrato negative impacts’ on
features/functions anelcological function of adjacent lands evaluated
Provincial ANSIs N partial * *
Significant woodlands N partial * *
Significant wildlife habitat

Region of Waterloo Policies

No development or site alteration unless demonessrab’ serious adverse impacts’ on

features/functios
ESPAs N N N N
Encouraging the use of natives/discouraging inesixotic plants within ESPAs N

TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies

* areas were not identified within the planningar

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements

EnhancedPolicies

City of Kitchener Official Plan

Kitchener has a policy to restore forested hahitttin publicly owned parks, open spaces and sioater
management areas and to re-create or strengthegydia between designated natural areas to enhadbéew
movement and create recreational corridors (Cititdthener OP, Pol. 7.7.1.4). Toward this end tityeltas a
policy that they ‘may require’ developers to presesreas of wildlife habitat that lie outside of tturrently
designated provincial, regional and locally sigrdfit areas to provide natural corridors, linkagesteedgerows
between designated areas to allow for wildlife rmogat (City of Kitchener OP, Pol. 7.8.2.2). Thegekéges’
are to be identified through the subwatershed jtanprocess (City of Kitchener OP, Pol. 7.3.2.5).
Kitchener does not have an objective within théfic@al plan of conserving biodiversity (City of
Kitchener OP 1885, amendments to 2005). HoweverPtovince of Ontario, the Region of Waterloo drel t
Municipality of Kitchener have developed policiespreserve natural areas that are, or could beyritamt
habitats for species susceptible to extirpatioiefms of locally significant areas, Kitchener paficies for the

maintenance of the current ‘diversity’ of foresbggstems, the preservation of ‘significant foresteshs,’ the
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maintenance and development of ‘linkages’ betwestaral area designations, and for increasing nipadic
forest cover (City of Kitchener OP, Pol. 7.7 an8)7.

Doon South Secondary Plan

Within the Doon South Secondary Plan, connectivéween natural areas is promoted through the giiareof
two types of corridors. Those within the more irsigaly development area are planned to functioniagal
amenities,’ recreational systems and ‘small wildlifabitat and migration corridors. These corricimesto
include areas within designated upland woodlartdspswater management facilities, hedgerows, asdsar
within and adjacent to the ‘scenic road communmijl hetwork’ (City of Kitchener Doon South Commtyni
Plan, Pol. 5.5). The second type of corridor isip&al for the area to the south of the intensividgmed area,
which is still primarily agricultural. A 300-metsgide corridor, centred on a stream, connects & lprgvincially
significant wetland and ESPA to the south withrgdaupland ESPA to the north. The corridor is desibto
accommodate large mammals, such as deer (Citytotfi¢dier, 2003b).

While this plan does not have the objective of eoving municipal or regional biodiversity, it does
designate areas, such as the wide corridor dedctitet contribute to the conservation of biodiitgreithin the
municipality (City of Kitchener, 2003b).

A subwatershed monitoring program is suggestedmilie management plan. It recommends that the
developer monitor prior to, during and post deveiept up to two years following construction. Thepgwnent is
to recommend a long-term monitoring program, how#ve municipality is responsible for implementing
Based on the list of parameters to be measurediarniog appears to be largely focused on hydrolagic

functions, and impacts related to constructiony(6ftKitchener, 2003b).

Pathfinder Policies

City of Kitchener Official Plan

The City of Kitchener Official Plan has policies fegulating development within locally significambodlands,
however these areas have yet to be identified @@igitchener OP, Pol. 7.7). An EIS is requiredhat
development proposal both within and adjacent ésdhareas (City of Kitchener OP, Pol. 7.7.1.8)r&lgeno
definition of adjacent land use within the officfdan (City of Kitchener OP 1885, amendments to530This
means that the City of Kitchener will have to jistis request for an EIS for each adjacent lanceippment
proposal. This may be difficult if the City has marformed its own natural area-specific studiethefpotential
impacts of adjacent land use development. ElSoftally designated areas are required to descritigatidn,
enhancement and rehabilitation measures, rathermd@onstrate no negative impact on features aratifuins
(City of Kitchener OP, Pol. 7.7.1.8iii). Significewoodlands within rural areas of the municipatitynot receive
the same level of protection as those within udr@as, but are subject to the region of Waterlgets cutting
by-law (City of Kitchener OP, Pol. 7.7.2.1). TheSHiolicies specify assessment criteria for detengithe

compatibility of the development with natural afeatures and functions (City of Kitchener OP, Rol..1.8ii,

i)
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Specific mitigation measures in the form of buffesstbacks, or supplemental plantings ‘may be
required’ adjacent to designated natural areasstirae as ‘significant or sensitive wildlife halti@City of
Kitchener OP, Pol. 7.8.2.1). In addition, the mipadity has a policy outlining a possible coursedtion,
including acquisition and land use regulations utth@ natural area be threatened with developn@ityt 6f
Kitchener OP, Pol. 3.1.2.1).

Doon South Secondary Plan

Within the Doon South Secondary Plan, there areifspenitigation measures required for development
proposals within and adjacent to ESPAs and sigaifisvoodlands. These include buffers, additionah{ihgs of
native vegetation in buffers, vegetation or edg#eqmtion, restoration measures, and erosion comgalsures
(City of Kitchener, 2003b). A comprehensive envirental assessment of these features was conducted b
city through the watershed plan to determine tlea@ af ‘adjacent land’ in which to consider adjadant use
impacts. This assessment concluded that developgmembsals within 15 metres of these features could
potentially lead to negative impacts and requir&awnironmental Implementation Report (EIR) to detigre
mitigation measures (see below under hydrologiagifmder policies for description of EIR requirems).
Specific mitigation measures are also requireghfoposals within or adjacent to terrestrial corridand
rehabilitation areas. EIS are required to specifygmcement plantings for their edges and adhdredo
management and erosion control policies (City d€l@ner, 2003b)sec. 3). A further pathfinder pob€his
plan requires EIR to describe how future demandiéwelopment generated by the proposal may affect t
natural area’s features and its functions (CitiKidéhener, 2003b) sec 3). See Table D.6 for a sumoia

enhanced and pathfinder policies for preservingmotecting natural heritage areas.

Table D.6 Kitchener Enhanced and Pathfinder Policie: Natural Heritage Areas

Enhanced Policies OP-W OP-A SP-W SP-A

Provincially-recommended policies

Policies that restore natural heritage areas anditltonnectivity

Areas of potential natural habitat are protectetbstored N

\/
Other terrestrial corridors or linkages protected N N N N

Policies that conserve biodiversity as a goal iarpling

Supporting the function of Biodiversity or nativiadliversity is one of the goals of
environmental policies

Policies that support areas and/or corridors spedlj planned to support a biodiversity |
goal, specialized or area sensitive wildlife

Monitoring (either by municipality or proponent)

Regionally-recommended policies

Site EIS occur in conjunction with subwatershexhping

Encouraging stewardship and educatiwithin public and private areas

< =] |ed =

Standardized management policies (natives/invastegics) N N

Natural area specific management policies (managerplkans)

Pathfinder Policies

Increased level of preservatidor designated areas

Other natural features or areas protect@gyond those designated by Province or Regipnj N

<22

Rigorous assessment critefiar demonstrating development impacts compatibith w N N
features and functions

Specific mitigation measures requir@SPA; significant woodlots)

Buffer

Enhancement planting

2|2 ]2

Tree preservation N N

2 ]2 |2 (<]

Storm water management (including erosion/siltationtrols) N
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EIS are required to consider cumulative effectdefelopment N

Course of action should a locally-significant afdeathreatened with development N

TOP-W and SP-W: official plan (OP) and secondary ¢&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies

* areas were not identified within the planningar

Partial: municipality has policies that partiallyeat requirements

V: municipality has a policy of this kind, or thaegts provincial or regional requirements

D.2.2 Hydrological Function Policies

Basic Policies
Official Plan and Doon South Secondary Plan

Region of Waterloo policy requirements have beehand requirements for provincial policy have bpartially
met within both the City of Kitchener Official Plamd the Doon South Secondary Plan. In concerttiwith
Region of Waterloo, the Grand River Conservatiotthatity, and other agencies, Kitchener conducts
subwatershed planning, and in some cases prepastsrmdrainage plans, along side the development of
secondary plans within ‘sensitive areas,’ or thergas that will be developed in the near futureotigh this
process Kitchener sets water quality and quarttirydgrds, identifies key resources and determirgsgiion
policies within the subwatersheds studied (CitiKiséhener OP, Pol. 7.3). Kitchener prepared plaeshree
subwatersheds that encompass the Doon south desekimg area prior to the preparation of the seaopglan.

Provincial wetland policy requirements are mety@it Kitchener OP, Pol. 7.5.2). The wetland
complexes associated with the three creek systethimthe Doon south planning area received a cetmgmsive
environmental assessment during the preparatitrecsubwatershed plan (City of Kitchener, 2003&9, 8).
The assessment concluded that EIS are requirethwi#t®, 30 and 15 metres of ‘high, medium and low
constraint’ wetland edges, respectively (City ofckener, 2003b) Sec. 3).

The City of Kitchener has a policy to protect sfgmint valley lands from development (City of
Kitchener OP, Pol. 7.3.2.5; 7.8.1.8). A policy sfies that the subwatershed master plan for anailéaentify
EIS requirements for lands adjacent to significeatiey lands (City of Kitchener OP, Pol. 7.8.1.8he Kitchener
Official Plan partially meets provincial policy negements for proposals within areas adjacent éwipcial
wetlands and significant valley lands. It doesneguire the evaluation of adjacent area ecolodiradtion (City
of Kitchener OP, Pol. 7.5.2). No significant vallends were identified within the Doon south plaignarea.

The policies of the two plans partially meet pravéh policy requirements to protect sensitive scefa
and ground water areas, their features and furect®rovincial policy requires the ‘necessary restms’ to be
placed on land uses within and adjacent to thesssgOntario PPS 2005, Pol. 2.2.1d.). Kitchenéovid
regional policies with regard to sensitive grountbrvareas (City of Kitchener OP, Pol. 7.3.1.6). duer,
Regional policies appear to be missing that regu#atd use developments within areas adjacenntitse
ground water and surface water features (Regiaaterioo OP 1995 with amendments to 1998, Pol. 512y
is now a provincial policy requirement according?®S 2005, Pol. 2.2.2. Sensitive surface watenrfestand
functions may be protected through Kitchener'sgeti for protecting significant valley lands. Thislicy

appears to protect other elements, such as lasficigt streams, that are ‘critical to the ecotagistrength or
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viability of the significant valley land’ (City dKitchener OP, Pol. 7.3.2.5). The linkages betwerfase water
and terrestrial areas may also be enhanced thithiggpolicy if an argument can be made that terigdstatural
areas are critical to the ecological function & #ssociated significant valley land.

There is no mention of groundwater features withioon Valley South Secondary Plan; however, the
surface water features, and the three creeks rarecped from development. In addition, the retitbibn of
their watercourses and riparian vegetation is resentded to enhance their hydrological functions. élagers
are required to determine buffer widths, and otheasures to protect these features from adjacestogenent.
These measures may or may not be sufficient teptrtiese features from adjacent development aiogotal
provincial policy. Linkages between these surfaagawand their adjacent terrestrial areas are aiaéd or
enhanced within this plan, but the function of thiiskages in terms of hydrology, is not clear YGif Kitchener,
2003, sec. 7.1, 7.2).

Policies in the Kitchener Official Plan regardingster drainage plans and storm water management
plans seek to control storm water volumes and ooinent load (City of Kitchener OP, Pol. 7.3.3.3 an8.4.2).
Storm water management in the Doon south commishfty occur according to guidelines prepared by the
Ontario Ministry of the Environment, and the CitiiGtchener. It is to be guided by the Doon Soutle€k
Subwatershed Management Plan, and the Strasbuel Bi@ster Watershed Study (City of Kitchener, 2003a
The provincial policy requirement of maintainingincreasing vegetation and porous surfaces (PPS, Ze0.
2.2.1g.) is not specifically mentioned in eithez tBfficial or Secondary Plans (City of Kitchener ,@®l. 7.3.3.3
and 7.3.4.2).

There is a policy related to sensitive ground wedspurces that states that the region, in corijpmct
with Kitchener and other agencies, will ‘inform acmhsult the public about water resource protedtsues’
(Region of Waterloo OP 1995, Pol. 5.2.1.1c). Howgthee Kitchener Official Plan and the Doon South
Community Plan do not have policies that promotegeweonservation, or practices that sustain waiality.

Within both plans, ESPAs with hydrological functioare protected according to regional policy. In
addition, in the Doon South Community Plan, onlgi®e of Waterloo approved plant species are toléeted
within buffer areas, hedgerows and other areasdefaturalize within the planning area. This caegplvith the
region’s policy for plantings in and adjacent toF2S process (Region of Waterloo, 1992). See Tabldd a

summary of basic policies for preserving and ptirigchydrological functions.

Table D.7 Kitchener Basic Policies: Hydrological Foctions

Provincial Policy OP-W OP-A SP-W SP-A

Watershed and subwatershed planning N N N N

Prohibition of development unless (certain typedenfelopment in flood fringe of two zone|
or special policy area with appropriate flood-praag))

Floodplains N N.A. N N.A.

No Development and site alteration (or within adjatlands unless no negative impacts to
features and functions)

Provincially significant wetlands N partial N partial

No development and site alteration unless it hanlemonstrated there will be no negatiye
impacts on features/functions (except agricultwrsés)

Fish habitat N N.A. N N.A.

*
*

Significant valley lands \ partial

Development and site alteration shall be restrictéthin and adjacent to these areas such
that these features and their hydrologic functiesils be protected, improved or restored
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Municipal drinking supplies and designated vuln&zaveas N *

Vulnerable surface and ground water; sensitiveaserind ground water features and theif partial partial partial partial
hydrologic functions

Maintain linkages and related functions between

Surface water features, ground water features,dfiygic functions and natural heritage partial N.A. partial N.A.
features and areas

Promote efficient and sustainable use of water ueses partial partial
Ensure storm water management practices minimarenstvater volumes, contaminant partial partial

loads, maintain or increase extent of vegetatiod pervious surfaces

Regional Policies

No development and site alteration unless EIS dstrates no ‘serious adverse impact’
upon the features and functions

ESPAs (with hydrological function) N N N N

Encouraging the use of natives/discouraging inasixotic plants within ESPAs N.A. N.A. N N

TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies

*areas were not identified within the planningare

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements

Enhanced Policies

Official Plan

Connectivity within the hydrological system (ovedaabove that required by provincial and regiordicy) is
achieved through policies that preserve and pratees associated with significant valley landsd, fisheries
(City of Kitchener OP, Pol. 7.3.2.5 and 7.8.1.2¢vBlopment may be permitted within and adjacenté¢as
included in significant valley lands subject tate €IS (City of Kitchener OP, Pol. 7.3.2.6). Tdust, these
corridors are to contribute toward the creatioa Gfontinuous linear open space system’ in Kitché@éy of
Kitchener OP, Pol. 7.3.2.5).

In terms of restoration policies, restoration pfrian areas may be achieved through Kitchenelisypo
to naturalize some of its parks and open spacg @EKitchener OP, Pol. 7.7.1.4, 7.8.2). Privatediewners may
be assisted in their efforts to reforest or restdoeests associated with wetland areas (City adhi€ner OP, Pol.
7.7.1.5).

Doon South Secondary Plan

This community plan includes all the enhanced jedigvithin the Kitchener Official Plan. Extensivieesim and
riparian habitat restoration policies are establisthrough this plan, in addition to the restoratié corridors

between wetlands and their associated upland tek@#y of Kitchener, 2003a; City of Kitchener,08b).

Pathfinder Policies

City of Kitchener Official Plan

Development is prohibited in locally significant theads (> 2ha in area), except for major municipal
infrastructure, which can make ‘minor intrusiongbgect to an EIS and mitigation measures (City an€tener
OP, Pol. 7.5.3.4). Development is prohibited witloical wetlands < 2ha ‘where feasible,” and ‘majdrusions’
will be permitted, if an EIS states that the wall&ias no ‘significant’ ecological or hydrologic fitions (City of
Kitchener OP, Pol. 7.5.3.5).
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Specific mitigation measures are required for dgwelent adjacent to all wetlands. Developers are
required to make recommendations on the need fdthwf, and compatible land uses within, vegetdeffers,
and building setbacks (City of Kitchener OP, Pdb.¥). Buffers and setbacks to local wetlands pftal 30
metres in width are required; however, there arsmmmimum width provisions (City of Kitchener OP,IPo
7.5.3.7). Buffers are to be dedicated to the Qityadidition to land required for the parkland detiwn) (City of
Kitchener OP, Pol. 7.5.3.8). For development prafsosn lands adjacent to local wetlands (definet2fs
metres from wetland edge), an EIS is required terdene if development can occur without ‘adversely
affecting’ the wetland (City of Kitchener OP, P9l5.3.7) The term ‘adversely affecting’ is not defil. A
minimum 30-metre buffer is also required adjacerexisting, or potential, fish habitat within wamater
streams (City of Kitchener OP, Pol. 7.8.1.2). Sfiestorm water management practices may be regdjirirareas
of the municipality where a master drainage plaaria been prepared (City of Kitchener OP, Pol4723. The
purpose of these practices is to minimize the ingak adjacent surface, groundwater and terrestiakal
areas from alterations in hydrological regimes ttuadjacent development (City of Kitchener OP, P@.4.2,
7.3.4.2).

Doon South Secondary Plan

Although the wetlands are considered interconnestédn the Doon South Secondary Plan, and codldeal
subject to provincial wetland policy, the compretiea environmental assessment differentiated tfierent
components of the wetland complexes accordingdgeesensitivity.(See Basic hydrological policies f
description of policies). However, all these wetl@omponents require proponents to prepare EIS and
Environmental Implementation Report (EIR) for deyghent within a certain distance of the wetlandeedtpis
latter report is to demonstrate: 1) there will lbdass of wetland area or function, 2) how ‘vitagtrestrial
‘linkages and connections’ will be maintained, &)dpecify other measures necessary to mitigatarttieipated
negative impacts of development (City of Kitcher®03a Pol. 5.11, 5.12, 5.13; City of KitchenerQ2l), Sec.
3).

Specific mitigation measures include supplemerdtiVa vegetation within buffers, tree management
policies, allowing regeneration in riparian aremsd very little subsequent management or agri@lltand use).
The purpose of plantings within the buffer is tetablish native species, assist natural successiohto provide
additional linkage opportunities for movement ofdife’ (City of Kitchener, 2003b), Sec. 8). Fenaaxd
signage permanently demarcate buffers once cotistnis complete (City of Kitchener, 2003b), Se(1)3.
However, the policy does not specify the purposhisfdemarcation. It must be assumed to protecatjacent
natural area from adjacent resident impacts.

A policy to protect wildlife habitat from recreatierelated disturbances is also included in thig plia
some areas adjacent to storm water managemertiéacivetlands and stream corridors, trails arfegaesign
on the outside of buffers, or the STM facilitidlsat lie immediately adjacent to these featuresjeduce
recreation-related impacts on wetlands and streandors (City of Kitchener, 2003b, Sec. 8 (5). Sable D.8

for a summary of enhanced and pathfinder poli@epfeserving and protecting hydrological functions



Table D.8Kitchener Enhanced and Pathfinder Policies: Hydrolgical Functions

Enhancement Policies OP-W OP-A SP-W SP-A

Provincially-recommended policies

Restoring hydrological features and their conndttiv

Areas of potential natural habitat/function areteoted or restored partial | N N
Other hydrological corridors protected (beyond thdssignated by province or region) N N N N
Monitoring N
Regionally-recommended policies

EIS occurs in conjunction with subwatershed plagnin N N N N

Encouraging stewardship and education

Standardized management regimes

Natives only /discouraging invasive exotic plants N N N N

Natural area-specific management regimes

Management plans

Pathfinder Policies

Other hydrological areas protectébeyond those designated by province or region)

<=

Assessment criterifor demonstrating no negative impacts on feataresfunctions from
development (construction)

Specific mitigation measures are requifgeetlands)

Buffers

Supplemental plantings

2] |eded =<
< |
2| <z

Tree management

Storm water management (including erosion control) \ \

Mitigation of future impacts of adjacent residefwstlands/some stream corridors)

Fences

Signage

Mitigation of future impacts of recreation

Position trails away from ‘sensitive areas’ (wetlafstream corridors)

Mitigation of incremental impacts of developmgem¢tlands)

Designation-specific management regimes (wetlatrégis corridors)

22 ]2 (<] <2<

‘passive management’ or naturalization

TOP-W and SP-W: official plan (OP) and secondary ¢&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies

* areas were not identified within the planningar

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements

D.3 Municipality of Waterloo

The municipality of Waterloo is a lower-tier mumality within the Regional Municipality of Waterloat the
time of approval, the Official Plan of the City\0faterloo (1990, amended in 2004) had to be comsigti¢h the
policies of the 1990 Planning Act, and the Floodpfmlicy statement (1988). The comprehensive pral
policy statement was not yet in force. The cur@Rtof the Region of Waterloo (1995, amended in ] p88t-
dated that of the City of Waterloo. At the timeapfroval, compliance with the Region of Waterldb@85 OP
would have been required. This regional OP wadairto the current one in terms of the policiesutating
development within and adjacent to regionally digant areas. However, the 1995 Official Plan & Begion of
Waterloo included rigorous criteria for designatiegionally significant areas, in addition to aidigibn of
‘adverse environmental impacts.’ This helped lonahicipalities and the Region of Waterloo, negetittonger
controls on development during the subdivision apakprocess (C. Gosselin, Region of Waterloo, ¢tets
Communication, Nov. 15, 2006).

The natural systems policies developed for sonke¥Westside lands of the City of Waterloo in the
mid 1990s were significantly different from thoggpeoved in the OP prior to this time. Within thegite of
Waterloo OP (1995, amended in 1998), the Westlaitlts of the City of Waterloo are identified, ‘syotically’,
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as an ‘environmentally significant landscape,’ &mtglue to the existence of four regional ESPAd,an
provincially significant wetland complex in closeogimity. In its OP, the Region of Waterloo requirthe
municipality to conduct a ‘comprehensive studyassess these agricultural lands, along with thetifums and
interrelationships of their natural areas, prioloal policy development. In particular, the GifiWWaterloo was
to develop ‘specific targets or restrictions’ ondauses within this area that would protect it$ufiess and
functions (Regional Municipality of Waterloo, 199®)l. 4.6.1. The City of Waterloo engaged in a
comprehensive subwatershed planning process fatba of the Laurel Creek Watershed in the e®904,
involving many community groups, including developether planning jurisdictions and the publicXCo
Hendrickson, Skelton, & Suffling, 1996). The reggtpolicies for this area of Waterloo were incaigded into
the Official Plan of Waterloo (City of Waterloo, @9). The policies for the Laurel wood SecondarnH&n area
within the West side lands), developed in approxiiyal 993, will be described as an example of timdieies.
The City of Waterloo’s primary environmental go&l ‘to protect, conserve, manage and enhance its
natural resources including land, surface waterggndndwater quantity and quality, forest and vifkdi(City of
Waterloo, 2004), Pol. 1.7.2.3). To achieve thislgoterms of its natural areas, the City of Wadei$ Official

Plan has six objectives:

To control runoff from development;

To prevent steam bed disturbance, sheet and sbraakrerosion during and post development, and
restore stream banks to a natural or stable condjivhere practical);

To ensure water quality and preserve aquatic ressur

To protect and enhance the fishery habitat;

To protect surface discharge and water supply equif

To identify and protect significant natural aread ather ‘environmentally-important resources’ from
the ‘negative impacts of proposed developmenthst ¢cological processes and genetic diversity are
maintained

(City of Waterloo, 2004, Pol. 1.7.3.6,1.7.3.7,.3.8, 1.7.8.9, 1.7.3.10, 1.7.3.12).

N =
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D.3.1 Natural Heritage Area Policies
Basic Policies

City of Waterloo Official Plan

The Official Plan for the City of Waterloo partialineets the policy requirements of the PPS 2005tand
Regional Official Plan in terms of its policies forotecting natural heritage areas. No policiegeskithe
significant habitat of endangered species or terest species. Provincial ANSIs, significant woodkrand
significant wildlife habitat are protected as rebESPAs, and development proposals within thessssaequire
an EIS , and within other ESPAs (City of Waterlad04, Pol. 2.3.13.1, 2.3.13 .4, 2.3.23.5). Howeiés,unclear
whether an EIS is required for both developmemnti¢ttires) and site alteration, as no definitiorspaovided for
these terms.

There is no requirement for an EIS to demonstratenegative impacts’ to the features and functafns
ANSIs (as required by the PPS 2005, Pol. 2.1.defpr it demonstrate ‘no serious adverse impamisthe
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features and functions of ESPAs (as required byrRégonal of Waterloo OP, Pol. 4.3.14). Rather:Ehis
required to outline mitigating measures necessargduce or eliminate the expected impacts (Cityaferloo,
2004, Pol. 2.3.13.5.3, 2.3.13.5.4). In additiorrénhare no policies requiring an EIS for developnpeoposals
within land uses adjacent to provincially signifitareas, or that require the assessment of thegécal
functions of adjacent lands (PPS 2005, Pol. 2.1.6).

Laurelwood Secondary Plan

Basic policy compliance is similar to that of théi€lal Plan except that an EIS is now requiredderelopments
within lands adjacent to an ANSI, and other ESR#kile the subwatershed study indicates that adfdaads
(designated Constraint level 3) fulfill ecologi¢ahctions within the subwatershed, there is nossseent of their
functions, and a developer is not required to &ssigs-scaled functions within an EIS. These aaeasubject to
‘best management practices’ to reduce the impdaswelopment on the subwatershed; however thessiges
are largely limited to storm water management jwestand do not recognize, or support, the ecadflinctions
of these areas. See Table D.9 for a summary of patities for preserving and protecting naturaltage

features.

Table D.9 Municipality of Waterloo Basic Policies:Natural Heritage Areas

PPS 2005 Policies OP-W OP-A SP-W SP-A
Development may be permitted if risk to public sefeinor/mitigated according to
provincial standards

Hazardous sites (steep slopes, erosion prone,biasails) N N.A. N N.A.
Prohibition of development and site alteration witand no development or site alteration
adjacent lands to unless demonstrates ‘no negatipacts’ on features and
functions and ecological function of adjacent largsluated

Provincially designated portions of habitat of emgred or threatened species
No development or Site Alteration unless demorestraito negative impacts’ on
features/functions anelcological function of adjacent lands evaluated

Provincial ANSIs partial partial partial
Significant woodlands partial partial partial
Significant wildlife habitat partial partial partial

Region of Waterloo Policies
No development or site alteration unless demoressrab’ serious adverse impacts’ on
features/functios
ESPAs partial partial partial
TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;
20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies
* areas were not identified within the planningar
Partial: municipality has policies that partiallyeat requirements
\: municipality has a policy of this kind, or thaeats provincial or regional requirements

Enhanced Policies

City of Waterloo Official Plan

The City of Waterloo Official Plan has establisteegrovincially recommended policy of restoring aredth
degraded habitat (PPS 2005, Pol. 2.1.2). It hadieyito assist in the ‘reforestation and improveihef
privately owned woodlands (City of Waterloo, 20B4). 2.3.12.4). Stewardship is encouraged withivepely
owned natural areas by encouraging landownerstothe management assistance of the Ontario Myraétr
Natural Resources or the Grand River Conservatiathaity (City of Waterloo, 2004, Pol. 2.3.12.5).
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Laurelwood Secondary Plan

The policies of the Laurelwood Secondary Plan raizegthe value of areas that are degraded butthave
potential to be ‘significant’ natural areas. An E3Sequired for development within local areag ttmnot meet
the criteria for locally significant areas becathsey are degraded. These include areas of lowdityjuegetation
with higher levels of disturbance; lower qualityge¢ation adjacent to, or connecting, other nataneh
designations; degraded vegetation that has thateiteo function as important connectors, and argpeeen
space (including active parkland). A number of ¢haseas are also recognized for their functiomnésgdes
between natural areas.

The secondary plan also includes the objectiveantaining genetic diversity. Proponents are resglir
to demonstrate through an EIS, and a buffer stilndy they will maintain and enhance biological déigy within
the designated natural areas and systems. Ardasidlydbe particularly important for maintaining eiigity have
also been designated within the Laurel Creek @meluding ESPAs, areas with mature vegetation >4hd,
areas that link significant natural areas. In addjtmonitoring is required for some of these ama®rding to
the performance criteria within the Laurel Creek-siatershed plan.

In terms of regionally suggested policies, an El&nibe prepared in conjunction with the sub-watssh

plan for proposals within adjacent areas to locsiliyificant natural areas.

Pathfinder Policies

City of Waterloo Official Plan

Locally significant areas are designated, with & fequired for development proposals within angeeht to
both locally significant areas (ESAs) and localgnificant woodlots (City of Waterloo, 2004, Pol3214.3). EIS
must demonstrate the compatibility of the ‘develepthwith the ESA (City of Waterloo, 2004, Pol. 2.3.4.5).
The criteria used to identify ESAs are not includéthin the official plan (City of Waterloo, 200R0l. 2.3.14.1).
While the EIS is not required to demonstrate ‘ngatize impacts on features and functions’, they by
reviewed by the Regional Ecological and EnvironrakAtlvisory Committee (EEAC) (City of Waterloo, 200
Pol. 2.3.14.6).

In addition, the City of Waterloo has a policy tistdtes that if an ESPA is degraded to a level avlier
no longer meets ESPA requirements, its designatibhive changed to an ESA (City of Waterloo, 20B4).
2.3.13.6). The City of Waterloo also has a politattdescribes a course of action, including possibguisition,
should an EIS indicate that a development prope#ldead to unacceptable negative impacts on ai@ant

natural area, including a locally-significant a(€éty of Waterloo, 2004, Pol. 2.3.6).

Laurelwood Secondary Plan

In addition to the Pathfinder policies listed fhetCity of Waterloo Official Plan, those in the sedary plan for
the Laurelwood lands include an increased leveregervation for both provincial ANSIs and othegioaal
ESPAs. ‘No development or encroachment’ is pernhittéhin these areas. Locally significant areasshalgo

been designated. No development or encroachmpatrsitted within areas of ‘mature vegetation ovéadand
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which exhibit low levels of human disturbance;” aréas of ‘high quality’ vegetation which lie adgat to or
connect other designated natural areas. Developmnepbsals within areas adjacent to ANSIs, ESPAlstlaese
locally significant areas require an EIS.

In addition, specific mitigation measures are regpifor developments within adjacent lands to ANSIs
ESPAs, and the more significant local natural aréhsy consist of a minimum buffer of 15-30 meteebe
determined by a buffer study. Development withijaaeint lands to less significant local natural amsay also
require a buffer or may be subject to a buffer gifithey are wooded. See Table D.10 for a sumroéry

enhanced and pathfinder policies for preservingmotecting natural heritage features.

Table D.10 Waterloo Enhanced and Pathfinder Police Natural Heritage Areas

Enhanced Policies OP-W OP-A SP-W SP-A
Provincially-recommended policies

Restoring natural heritage areas and their conndtti

Areas of potential natural habitat are protectetbstored N N

Other terrestrial corridors or linkages protectieelyond significant valley lands) N N
Conserving biodiversitis a goal in planning N N N
Areas/corridors designated for their role in suppébiodiversity N
Monitoring required (either by municipality or prapent) N
Regionally-recommended policies

Site EIS required in conjunction with subwaterspkhning N
Standardized management policies

Encouraging natives/discouraging exotic invasives

Natural area-specific management policies

Management plans

Encouragement of stewardship or management agrésmen

Private natural areas N N

Public natural areas

Pathfinder Policies

Increased level of preservatidor designated areas N

Other natural areas protectgtheyond those designated by the Province or Rggion N N N N
Assessment criteritor demonstrating development compatible withdeas and functions| N N N
Specific mitigation methods required

Buffers N N
Tree preservation N N
Mitigation of Recreation impacts or future impacts

Low impact trail design v

Course of action should a private natural area beeitened with developme(icluding N N
acquisition)

Course of action should a regionally designatedadne degraded to a point whereitno | v N

longer meets ESPA criteria

TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies

* areas were not identified within the planningar

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements

D.3.2 Hydrological Function Policies
Basic Policies

City of Waterloo Official Plan

The Official Plan has partially met the policy régments of the provincial and regional governmelttsas a

policy that will incorporate watershed goals, olijezs and policies to guide future development; &asv, it is
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unclear whether this policy is restricted to theileh creek watershed planning area, or appliesdcentire
municipality (City of Waterloo, 2004, Pol. 1.6.2)12

Policies for development proposals within ANSIs aagional ESPAs (with a hydrological function) do
not require that an EIS demonstrate no ‘seriougmdvimpacts’ on features and functions (City otéhlao,
2004, Pol. 2.3.13.4). Policies are missing for iiggnt valley lands and fish habitat, althoughréhare policies
that support the protection of the Grand River igtributaries. Policies state that the City oftéreo will
support the Region of Waterloo, the GRCA, and o#flyemcies to acquire, protect and develop corridors
associated with these hydrological features inmtalereate ‘open space’ and recreation facilii@isy of
Waterloo, 2004, Pol. 3.7.3.9) Policies partiallyaheequirements for development within areas adjaoethe
above areas. There are no policies that requite@rior development proposals within lands adjate®NSIs
(or any other ESPA) that may have a hydrologicatfion. Similarly, there are no policies that spettiat the
ecological functions of the adjacent lands willdssessed. However, there is a policy that reghirdging
setbacks from the Grand River and its tributar@@sy(of Waterloo, 2004, Pol. 3.7.3.9.2).

There are no policies that specifically refereremianally designated sensitive groundwater argas, o
regionally or locally designated environmentallyrsficant discharge areas, or maintaining linkaogtsveen
terrestrial, ground water and surface water feat(ae required by PPS 2005, Pol. 2.2.1). Therepidiey that
promotes the maintenance of surface water linkatpesy the Grand River, its tributaries, and thestogpace
corridor’ surrounding the Laurel Creek Conservatiora (City of Waterloo, 2004, Pol. 3.7.3.9, 3.1(38.

The City of Waterloo has met the requirement faritigua policy that promotes water conservation (PPS
2005, Pol. 2.2.11). Its policy states that it vaitisist the Region of Waterloo in its efforts to kempent water
conservation measures (City of Waterloo, 2004, P4l3). In addition, it has policies that reqisterm water
management practices the ensure the negative genefd impacts on the watershed, including its higdyioal
features, are minimized (City of Waterloo, 2004l Ral.6). However, this OP does not specificallgmion
minimizing storm water volumes, contaminant loasnaintaining or increasing vegetation or pervisudaces

as is required in the PPS 2005, policy 2.2.1 g.

Laurelwood Secondary Plan

Laurelwood Secondary Plan policies are in full chamze with Regional Official Plan policies, buegrartially
compliant to provincial policies. Provincial policgquires that land use restrictions protect, restod improve
municipal drinking supplies, and vulnerable ands@tere surface and ground water features. Althouginy
hydrological features and corridors have been ptetethrough municipal policies, it is difficult tietermine the
degree these independent policies addresses watiygand quantity as a hydrological system.

Provincial policy also requires that linkages bem@aned between surface water, ground water and
terrestrial natural areas and features. AlthougtBiicondary Plan maintains many surface and teatesdtural
areas and feature linkages, there is no explifésteace to groundwater systems, or the interaetitim surface

water and terrestrial systems in support of watiity and quantity.
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Policies for lands adjacent to ESPAs with a hydymal function require an EIS and comply with
regional requirements. Some provincial policy regmients are also met. Areas adjacent to provingdhnds
require an EIS; however, there is no requiremenpfoponents to assess their ecological functidhs.
Secondary Plan also meets the required storm wateagement objectives. All adjacent lands (eveseimot
immediately adjacent to natural areas) are subjebtest management practices,’ which include fstevater
infiltration trenches, extended detention and wetlareation.’ In addition, this plan specifies thetrm water
management designs meet specific water quantitgjaatity targets specified in the sub-watershed.pla

Other adjacent land use policies are more diffitubtvaluate in terms of their provincial compliané
provincial requirement specifies that development site alteration ‘be restricted near sensitiviéase features
and sensitive ground water features such that fieaseres and their related hydrological functiasiisbe
protected, improved or restored.” However, wittiia ¥Waterloo Official Plan there are no requiremémtsand
use restrictions adjacent to groundwater rechamregesar local wetlands. This may, or may not, redbe extent
to which these functions are protected. There laera policies that address the provincial poleguirement
that efficient and sustainable use of water resssube promoted, including the promotion of prastitet
conserve water and sustain water quality. See Taldle for a summary of basic policies for presegwamd

protecting hydrological functions.

Table D.11 Waterloo basic policies: Hydrological factions

Provincial Policy OP-W OP-A SP-W SP-A
Watershed planning N N N N
Prohibition of development unless (certain typedenfelopment in flood fringe of two zonge
or special policy area with appropriate flood-praag))
Floodplains N N.A. N N.A.
No development and site alteration within, and non@djacent land unless it has been
demonstrated there will be no negative impactseatufres/functions and ecological
functions of adjacent lands evaluated
Provincially significant wetlands N partial N partial
No development and site alteration within or onaadint land unless it has been
demonstrated there will be no negative impactseatufres/functions and ecological
functions of adjacent lands evaluated
Fish habitat
Significant valley lands
Development and site alteration shall be restrictéthin and adjacent to these areas sudh
that these features and their hydrologic functiail$ be protected, improved or restored
Municipal drinking supplies and designated vulnézatveas partial
Vulnerable surface and ground water; sensitiveaserind ground water features and thei partial
hydrologic functions
Maintain linkages and related functions between
Surface water features, ground water features,dfiygic functions and natural heritage | partial partial
features and areas
Promote efficient and sustainable use of water weses N N
Ensure storm water management practices minimarenstvater volumes, contaminant partial partial partial partial
loads, maintain or increase extent of vegetatiod pervious surfaces
Regional Policies
No development and site alteration unless EIS dstrates no ‘serious adverse impact’
upon the features and functions
ESPAs (with hydrological function) partial v v

1OP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.

N.A. no required policies

* areas were not identified within the planningar

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements
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Enhanced Policies

City of Waterloo Official Plan

Enhanced policies within the City of Waterloo OifficPlan include the requirement for an EIS fordisadjacent
to locally significant wetlands, and stream valdeyridors (City of Waterloo, 2004, Pol. 2.3.14 1t Hoes not
have a criterion for designating these areas withi@fficial Plan (City of Waterloo, 2004, Pol.3214.1).

Laurelwood Secondary Plan

The Laurelwood Secondary Plan has policies thaeptdocally significant hydrological corridors. Deopment

is prohibited within 30 metres of a perennial singa5 metres of an intermittent stream, and higgdityu
vegetation adjacent to or linking, ESPAs and lgcsijnificant vegetation >=4 ha. Proposals withinmetres of
an intermittent stream and lower quality vegetatidjacent to or linking, ESPAs, locally significaand
rehabilitation areas require EIS. There are aldiwips that encourage rehabilitation and naturéibrawithin the
buffer areas of stream corridors.

All EIS must be carried out in conjunction with thigbwatershed study and all adjacent areas aee to b

developed and monitored according to the performariteria within the Laurel Creek Watershed Sulevedted

Plans.

Pathfinder Policies

City of Waterloo Official Plan

A pathfinder policy within the City of Waterloo Qdfal Plan addresses the future management imjplitsabf
development adjacent to stream corridors. Wher€ttyeof Waterloo is accepting land adjacent tampen water
course as part of the dedication for park purpdkesproponent is required to provide sufficierdcgpto allow
for the maintenance of the watercourse (City ofélab, 2004, Pol. 2.3.9).

Specific mitigation measures are also requiredcadiato riverbanks, and hazard lands, in the fofm o
setbacks (City of Waterloo, 2004, Pol. 2.3.10.7,39.2). Adjacent to hazard lands these setbacheqt
residents and their property from erosion or flogdhazard. The characteristics of these hazarésniige the
width of the setback. Setbacks from riverbanks @in@tmot hazard lands are designed to ‘protectdanic
quality’ of the river (City of Waterloo, 2004, P&.7.3.9.2).

Laurelwood Secondary Plan

The Laurelwood Secondary Plan provides an increlesed of protection for both provincial ANSIs anther
regional ESPAs. ‘No development or encroachmergeisnitted within these areas; however, these tammsot
defined. Protective policies have been developetally significant hydrological features. A pragal within a
locally significant wetland or groundwater rechaggea requires an EIS.

Negative impacts on floodplains and stream corsdwe mitigated through a boundary definition that

includes the area required to filter and absorinstwater, rather than through a buffer requireméhe



boundaries of floodplains are 15 metres from topasfk (or the regulatory flood plain, whichevegisater), and
perennial and intermittent streams are defineddlude 30 and 15 metres of riparian habitat, retbyg.
However, minimum buffers of 15-30 metres (depending buffer study to be prepared by the proporaat)
also required as specific mitigation measures adjato ESPAs, locally significant vegetation >= 4dwad high
quality vegetation adjacent to or linking an ESBAlinking locally significant vegetation >= 4hauffers may
also be required (according to a buffer study) @tjato intermittent streams, lower quality vegetaadjacent
to, or linking, ESPASs, locally significant areasdaehabilitation areas; locally significant wetiarand
groundwater recharge areas, if any of these areagsaded.

Although no specific policy requirements are esshigld, resident access to stream corridor buffets i
be controlled through fencing, signage and/or adlett access points. In addition, pedestrian traéy be placed
within these buffers, but only those that do natlé high construction impacts (not highly ‘engiresl
surfaces’) on the buffer and its adjacent natured aSee Table D.12 for a summary of enhanced atidinder

policies for preserving and protecting hydrologittadctions.

Table D.12Waterloo Enhanced and Pathfinder Policies: Hydrologcal Functions

Enhancement Policies OP-W OP-A SP-W | SP-A
Provincially-recommended policies

Restoring hydrological features and their conndttiv

Areas of potential natural habitat are protectetkbstored N

Other hydrological corridors protected (beyond ghdsesignated by province or region) N N N
Monitoring v
Regionally-recommended policies

Watershed/subwatershed plannipgor to/in conjunction with EIS N
Standardized management regimes

Naturalization N
Pathfinder Policies

Increased level of preservatidor designated regionally or provincially desiggrdiireas N

Other hydrological features/areas proteci@gmkyond those designated by province or regipny N N N
Assessment criteritor demonstrating compatibility of development hvitatural area N N N N
features and functions

Specific mitigation measures

Buffers N
Setbacks N

Tree preservation N N
Storm water management (including erosion/ siltationtrols) N N N N
EIS must evaluate and provide for the future impact managememtevelopment on the

management of the hydrological feature/function

Sufficient space for management N N
Mitigation of future impacts of adjacent reside(ggeam corridor buffers) N
Fencing, signage and/or controlled access points N N
Mitigation of recreation impacts or future impacts

Low impact trail design N N

TOP-W and SP-W: official plan (OP) and secondary ¢&P) policies for within the area;

%0P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies

* areas were not identified within the planningar

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements

D.4 Municipality of Guelph

The City of Guelph is an upper-tier municipalityh@nh first approved by the province of Ontario, @fécial
Plan of Guelph (1994, with amendments to 2004)tbdx consistent with the policies of the 1995 RBR&elph’s
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goal for the protection of its natural environmisnto respect and encourage the protection andrez@ment of
the natural environment, other distinctive featwkthe landscape and the associated ecologicelifuns to

support a healthy and diverse ecosystem both wathéhbeyond the city limits (Guelph OP 2001, p. 5).

Guelph has four objectives to achieve these goaksrins of its natural systems:

1. To identify, preserve, protect and enhance sigmifimatural areas and functions;

2. Tointerconnect significant natural areas withdstrial and surface water corridors;

3. To protect significant natural areas and functifbos adjacent development (structures and site
alteration), and

4. To provide ‘ecologically-appropriate’ recreatioaad educational opportunities within the naturebar

D.4.1 Natural Heritage Area Policies

Basic Policies

The City of Guelph’s Official Plan meets many oé thasic policy requirements of the PPS of 200sifégint
woodlands, and significant wildlife habitats haweeb defined and a site EIS is required for deve@pwithin
and adjacent to these areas. Adjacent lands areedefs 50 metres (or that defined in a comprehesiS) for
significant portions of the habitat of endangengeicies and threatened species, provincial ANSJsjfaiant
woodlands, and significant wildlife habitat. Howevier ANSIs, significant woodlands and wildlife thitat there
are no policies that specify that no developmersiteralteration will occur if the EIS demonstratteat there will
be a negative impact on their features or functibmaddition, the assessments of the ecologicadtions of
adjacent land uses are not a requirement of se &#e Table D.13 for a summary of basic polices f

preserving and protecting natural heritage areas.

Table D.13 Guelph Basic Policies: Natural Heritagéreas

PPS 2005 Policies OP-W OP-A
Development may be permitted if risk to public sefi@nor/mitigated according to provincial standard
Hazardous sites (steep slopes, erosion prone hiasails) N N.A.

Prohibition of development and site alteration witand no development or site alteration adjaceanids to
unless demonstrates ‘no negative impacts’ on featand functions and ecological function of adjadands
evaluated
Provincially designated portions of habitat of emgred or threatened species N partial
No development or site alteration unless demoresrato negative impacts’ on features/functions ecological
function of adjacent lands evaluated
Provincial ANSIs N partial
Significant woodlands partial partial
Significant wildlife habitat

TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.

N.A. no required policies

* areas were not identified within the planningar

Partial: municipality has policies that partiallyeat requirements

+: municipality has a policy of this kind, or thaegts provincial or regional requirements

Enhanced Policies

The City of Guelph has policies to restore habiti#in designated natural areas and open space atgside the

natural area network. Proponents may be requiredi@ance significant portions of endangered omatered



species, ANSIs, and other locally designated ate&gre appropriate and reasonable’ as part oEtSe
requirement for these areas. The City of Guelph lad¢s a policy to naturalize other ‘open spaceaamitside
the network, such as storm water management argastmns of active parks, ‘where appropriate.’

In terms of enhancing connectivity between nathesitage areas, Guelph has a policy requiring BiS f
proposals within and adjacent to terrestrial camsdhat connect provincially significant wetlaradsl the major
river corridors. Ecological linkages between rentmeatural areas are restored through the natutializaf its
other types of ‘open space.’ Tree management psli@gulate development within and adjacent to non-
significant wooded areas, hedgerows and indivitheals.

Guelph states that one of the objectives of its\ggpace system is to ‘encourage indigenous bidbgic
diversity in appropriate open space areas’ (Offielan of Guelph 1994 amended in 2004, p. 126).Hlha does
not specify which open space areas are ‘appropftatencouraging indigenous biological diversithe
municipality has policies to support wildlife ardaat include habitats for rare or specialized anderable
species. Biodiversity is supported through the eation of Guelph’s open spaces into a linked system

Guelph has a comprehensive monitoring programdain hatural heritage areas and hydrological
functions. Within development proposals, developaust prepare, but not implement, a short and teng-
monitoring program. This program evaluates thessitded impacts of development. Guelph also hadieydo
establish a monitoring program (with other agendesssess long-term impacts at the scale of the
watershed/subwatershed. In addition, it has aypticonduct comprehensive EIS to establish baselita
points relative to which impacts can be assessed.

Guelph also has enhanced policies that have beemreended by some of the regional governments of
the other local municipalities. It has policiestocourage stewardship and education. It requineslajgers to
prepare brochures, signage or other means to iexihle ecosystem approach used to protect thesaigfural
heritage system’ to initial homeowners. The dafnitof the City's goals for its natural heritagetgm or its
‘ecosystem approach’ is unclear and thereforediffeult to determine the purpose of these stelship
programs. The City also has a policy to conductiotypes of programs including meetings, newslgtsgnage,
information reports and its own brochures to edueatd encourage all residents to steward publicalareas
and the environment. However, the educational ngessastewardship activities to be adopted by ezd&lare
not stated. In addition to these programs, Guegsham urban design policy that promotes desigretizdurages
informal surveillance of public parks. It is noeat whether this policy is related to its policyptomote
stewardship among residents, or the extent to whieters to the design of boundary areas betwegural

areas and adjacent residents.

Pathfinder Policies

Provincial ANSIs receive an increased level of @ctibn within the Guelph Official Plan. A policygtribits all
development (structures and site alteration) with@se areas. In addition, within and adjacentdetm
designations, rigorous assessment criteria araregqwithin EIS. However, EIS for significant woadids and

wildlife habitat appear to be less rigorous thanokher natural area designations. In some casggppents are
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required to prepare an environmental implementagport (EIR) that outlines how the proposal mées
conditions of development. Guelph’s ecological adw committee reviews both EIR and EIS. The City o
Guelph also has a course of action should a phivaetened natural heritage feature be threateneld wit
development.

Specific mitigation measures include tree pres@matrosion/siltation, and storm water ‘best
management practices.’ These latter practices ngrithe impacts of development within and adjatemiatural
areas, and the future maintenance of these fasiliti

Guelph also hasolicy that it may refuse a development proposahdtances where the development
is predicted, through an EIS, to have a ‘substhmégative impact’ (feature or functions are losseverely
degraded) on a natural area See Table D.14 fomenany of enhanced and pathfinder policies for pxésg and

protecting natural heritage areas.

Table D.14 Guelph Enhanced and Pathfinder Policies\atural Heritage Areas

Enhanced Policies OP-W OP-A
Provincially-recommended policies

Restoration of habitabr potential habitat within designated areas @rthin open spaces, ‘where appropriate’
Other terrestrial corridors or linkages protected

Supporting the function of biodiversiby native biodiversity is one of the goals of @owmental policies
Policies that support areas and/or corridors sjpadlj planned to support a biodiversity goal, spzed or area
sensitive wildlife

Monitoring

Palicies suggested by some regions

Subwatershed/watershed studies prior to or in codiion with site EIS, where appropriate

Stewardship and education policies

Stewardship of private natural areas

Resident education or stewardship of public natarahs N
Subdivision and recreation system design that aagms ‘informal surveillance’ by residents partial | partial
Pathfinder Policies

Increased level of preservation for designated area

<< <2 <2 2|2 |2 (2]

Rigorous assessment critefiar demonstrating development impacts compatibith features and functions N N
Other natural features or areas protect@mbyond those designated by the Province) * *
Specific mitigation measures

Tree preservation N

Storm water management (including erosion andtigitizontrols and ease of maintenance) N
Course of action should a privately owned natunazaabe threatened by a development prop¢isaluding N

acquisition and management agreements with owners)

Protection of natural areas from impacts relatedigvelopment of recreation facilities

Protection of natural areas from construction inipaelated to trail development N
Standardized management regime

Naturalization policies (within open space aredside the natural heritage system) N

TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;

%0P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies

*areas were not identified within the planningare

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements

D.4.2 Hydrological Function Policies
Basic Policies

Within the City of Guelph Official Plan, basic pojfirequirements have been met for development gaipo
within provincially designated natural heritagetfras related to hydrology. Policy requirementspanially met

for proposals on lands adjacent to these featti&sfor Provincially significant wetlands must demstrate that
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the proposal will not result in ‘a loss of the veett’s function’ rather that no negative impactioawetland’s
features and functions, as is required by provimpmiticy. In addition, there is no policy that sges that the
ecological functions of adjacent areas must besassle

This Official Plan indicates that Guelph is stillthe process of identifying some of the surfactewya
ground water, hydrological functions and naturalthge areas that are key to protecting, improwingd restoring
water quality and quantity. Specific policies thjatern development within and adjacent to all drigksupplies
and vulnerable surface and ground water featuréguanttions are not established as policies withis Official
Plan.

Guelph partially fulfills the requirement to maimdinkages and related functions between water
features, ground water features, hydrologic fumstiand natural heritage areas. It has policiegitraect
significant, and not significant, ‘Environmentalrddors’ (valleylands/water courses), and ‘ecolagimkages’
(or terrestrial corridors). The purpose of thesetaareas is to link not only terrestrial naturatitage features
and areas, but also wetlands and valley lands.

Guelph has policies to ensure that stormwater me@anagt practices regulate stormwater management
volumes and minimize contaminant load. Maintainfipogt not increasing) existing vegetation in asstianawith
major watercourses is mentioned as desirable, hemtbere is no specific mention of maintainingrareasing
the amount of pervious surfaces. While the offipiah contains a goal to promote the sustainaldetis
resources, it does not have any specific politiasrelate to promoting the efficient and sustdmalse of water

resources. See Table D.15 for a summary of batiigzofor protecting hydrological functions.

Table D.15 Guelph Basic Policies: Hydrological Furtons

Provincial Policy OP-W | OP-A
Watershed and subwatershed planning N N
Prohibition of development unless (certain typedefelopment in flood fringe of two zone or spepaicy area
with appropriate flood-proofing))

Floodplains N N.A.
No development and site alteration within, and naitlin adjacent lands unless no negative impazfeatures
and functions and ecological functions of adjadant uses are evaluated

Provincially significant wetlands N partial
No development and Site Alteration within and aejac¢o feature unless it has been demonstratee thér be
no negative impacts on features/functions and egodb functions of adjacent land uses are evaluated
Fish habitat N partial
Significant valleylands

Development and site alteration shall be restrictéthin and adjacent to these areas such that tieseires and
their hydrologic functions will be protected, impea or restored

Municipal drinking supplies and designated vulnégatveas partial partial

Vulnerable surface and ground water; sensitiveasarfind ground water features and their hydrolfugictions partial partial
Maintain linkages and related functions between

Surface water features, ground water features,dfiygic functions and natural heritage featuresaneés partial partial
Promote efficient and sustainable use of water weses

Ensure stormwater management practices minimizenstater volumes, contaminant loads, maintain oréase | partial partial

extent of vegetation and pervious surfaces
TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;
20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies
* areas were not identified within the planningar
Partial: municipality has policies that partiallyeat requirements
\: municipality has a policy of this kind, or thaeats provincial or regional requirements




Enhanced Policies

Guelph has a policy that it ‘may require’ proporseanitdevelopment within lands adjacent to provilhgia
significant wetlands, natural hazard lands anddieays to enhance these natural areas as part Bf$he
Riparian vegetation is also to be established wistiileast the first 15 metres of environmentatidors (from
the top of bank). An EIS is required to describesoees to enhance (‘where appropriate’) a nat@rétiye
feature and its functions. Guelph also has a pdiiayit ‘will consider’ performing restoration agties that
enhance fish habitat, remove structural barrietsimthe major rivers, enhance municipal tree coged restore
riparian vegetation adjacent to environmental dans.

Guelph has established policies to protect ‘envirental corridors’ which are defined as ‘linear
biophysical features usually associated with rivetieams and creeks valley lands that providenéasénks for
plant and animal species and often serve as buéfeigerine ecosystems’ (Guelph Official Plan 20p179).
Significant environmental corridors are made ugotlph’s two major river corridors and their triaties. An
EIS is required for proposals within and adjacerihese features. Adjacent lands consist of tise€5D metres
from the environmental corridor boundaries. Thered requirement that an EIS demonstrate ‘no negjati
impacts’ on their features or functions. All otlséreams or creek corridors, that are not signifieswironmental
corridors should, where possible, be protected dvewthere are no policies regulating developmethiirvor

adjacent to these areas, apart from tree presenvadilicies.

Pathfinder Policies

The Guelph Official Plan designates locally sigréfit wetlands. An EIS is required for proposal$iniand
adjacent to these features. Adjacent lands coofstebse within 30m of local wetlands. There israquirement
that an EIS associated with these areas demon$toategative impacts’ on their features or funa$ioEIS for
development proposals within local wetlands mustalgstrate that the development (and site altefatidhnot
lead to future demand for development that wilulem a negative impact on the wetland. In additithe EIS
requires that the development (and site alteratidglhpot ‘conflict’ with existing wetland managemepractices.

Specific mitigation measures are required for dgwelents and site alterations adjacent to
environmental corridors. A setback of a minimun8@fmetres from the rivers edge or, where the skpteep,
15 metres from the top of slope, is required. miremmental corridors that are not deemed significeninimum
setbacks of 10 metres from top of bank, or 30 radtmam the stream edge (whichever is greater)eayaired.
The establishment of naturalized riparian vegetatidl be ‘encouraged’ in these areas. The ripaggeas are to
perform these hydrological functions: improve riveater quality and fish habitat, prevent erosiomive#rbanks
and steep slopes, and allow the infiltration ofrstevater run-off.

Guelph also has a policy to promote the ‘naturtiimeand enhancement’ of riparian areas adjaceits to
significant environmental corridors. See Table Dfdrsa summary of enhanced and pathfinder polities

preserving and protecting hydrological functions.
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Table D.15Guelph Enhanced and Pathfinder Policies: Hydrologial Functions

Enhancement Policies OP-W OP-A
Provincially-recommended policies
Restoration of hydrological features and their ceativity

Areas of potential natural habitat/hydrologicaldtion are protected or restored N N
Other hydrological corridors protected (beyond ehdssignated by province) * *
Rigorous assessment criteria for demonstratingayative impacts on features and functions, or coaten N N
of features and functions

Monitoring N

Palicies suggested by some regions

Subwatershed/watershed plannimgor to/in conjunction with EIS (where appropgpt N N
Stewardship and education policies

Stewardship of private natural areas N

Resident education or stewardship of public nataraas N N

Subdivision and recreation system design that aages ‘informal surveillance’ by residents partial | partial
Pathfinder Policies
Rigorous assessment criteffizr demonstrating development compatible withdessg/functions of natural areg

Other hydrological areas protectédeyond those designated by province) N N
Specific mitigation measuresquired N
Buffers (referred to by Guelph as ‘setbacks’) N
EIS must consider thenpacts of development on the future managemwiemiocal wetland N N
EIS must consider negatii@pacts on local wetlands of subsequent demanddeelopmenas a result of N N

their development
Designation-specific management regimes

Naturalization of riparian buffers adjacent to atres \
Protection of natural areas from impacts relatedigvelopment of recreation facilities
Protection of natural areas from construction inipaelated to trail development N

Course of action should a designated natural areahyeatened with development
TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;
20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies
* areas were not identified within the planningar
Partial: municipality has policies that partiallyeat requirements
\: municipality has a policy of this kind, or thaeats provincial or regional requirements

D.5 Municipality of Mississauga

The City of Mississauga is a lower-tier municipgalitithin the Regional Municipality of Peel. The cemt
Official Plan of Mississauga was approved by thgi&eof Peel in 2003 and includes amendments 2005. It
post-dates the Official Plan of Peel that was apgudy the province in 1996 with amendments upO@&2
Mississauga’s Official Plan reflects their mostemgity developed environmental policies (EP5).
Mississauga’s primary goals regarding its natungirenment are to ‘protect and maintain significant
natural heritage systems, to promote pollution eméien and reduction, to ensure land use compigyittid
protect people and property from hazards and tmpte, and be proactive, in the management andqpimteof
natural areas and features’ (Mississauga OP 283 25p. 4). In terms of natural area systemssisBauga has
five objectives to achieve these goals:

To identify the ‘natural areas system;’

To promote the preservation, enhancement and rawedof the ‘natural areas system;’

To promote community stewardship;

To ensure that development proposals ‘recognizé’eariance the ‘viability’ of natural areas;
To mitigate the negative impacts of urban draireggems

(Mississauga OP, Sec. 2, p.4).

agkrwNE
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D.5.1 Natural Heritage Area Policies
Basic Policies

The Official Plan of Mississauga meets the prodhgblicy requirements for regulating developmemipmsals
within provincially significant natural areas. Hovee, Mississauga’s policy requires that a proponent
‘demonstrate that the ecological functions aredpemaintained or enhanced,’ rather than ‘No negathgact’ on
features and functions. Mississauga partially mietprovincial policy requirements for developmadjacent
to these areas. Watershed, sub-watershed and Ei& dequire an evaluation of the ecological fumrsi of the
adjacent lands.

The City of Mississauga’s Official Plan is in pattcompliance with regional policies. Mississauga’s
policy for regionally significant areas does noéafy that a proponent demonstrate that the prdoposaminor
development or minor site alteration.” A ‘minor édspment or minor site alteration’ is defined bg Region of
Peel as a development that demonstrates no ‘signifincremental or cumulative impacts on regidsnadiforms,
features or ecological functions’ (Official Plan®éel Region, p.137). Nor does it specify thah@dvent that a
regional natural area is damaged or destroyedthibatatural area be restored, rather than re-zoned
development.

The Region of Peel specifies that Mississauga ksttgtolicies within its official plarior the
‘interpretation, protection, restoration, enhancetngroper management and stewardship of proviycad
regionally significant natural areas. These anmeelsidle provincially significant wetlands, woodlares 30 ha in
area, environmentally sensitive or significant argaeas identified by the Conservation Authoritiethe
Region), provincial ANSIs, habitats of vulneraliteeatened or endangered species, and specifeaaiid
stream corridors. Mississauga has partially metdhrequirements. Policies that meet ‘protectiostoration and
enhancement requirements’ include: policies thatiire EIS to demonstrate that ‘ecological functidh be
maintained or enhanced’ and that natural formdpgazal functions and linkages will be preservethanced,

restored. Policies that meet the ‘proper managemeuirement include:

The use of native materials and species within nipally owned areas;

The control of non-native plants in natural areas;

The regulation of residential encroachment;

The control of activities ‘inconsistent with thaestion of natural forms, functions and linkages;’

To allow the regeneration of natural areas ‘to tarah state;’

To possibly require proponents to prepare an ‘egoddly based woodland management plan’ as a
condition of development (It is not clear whethds imanagement plan refers to management priar to o
after conveyance of the natural area).

oukrwnE

In terms of the ‘stewardship’ and ‘natural are@rptetation’ policy requirements, Mississauga has a
policy to develop a ‘program of protection alteines,’” but includes no objectives for these prograon specific
implementation policies. These alternatives majuite providing information/education, stewardship o
management agreements, facility watch, land tarst®nservation easements. Facility watch is anarag
similar to ‘Neighbourhood watch’ that encouragesdents to monitor publicly-owned lands and streestuo

deter and report acts of vandalism, and other farhamti-social behaviour. In addition, Mississatiga a policy
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that states that urban design should apply Crireednition Through Environmental Design (CPTED) cpise
However, there are no policies that state that wi#ye applied to the design of natural areaeational
systems, or to their boundaries with adjacent egdidl areas, to reduce residential encroachmeissidéauga is
also missing a policy that meets the regional memuoént for EIS to determine monitoring information

requirements. See Table D.16 for a summary of lpaddicies for protecting natural heritage areas.

Table D.16 Mississauga Basic Policies: Natural Hegsge Areas

PPS 2005 Policies OP-W OP-A
Development may be permitted if risk to public sefi@nor/mitigated according to provincial standard
Hazardous sites (steep slopes, erosion prone hiasails) N

Prohibition of development and site alteration witand no development or site alteration adjacenids to
unless demonstrates ‘no negative impacts’ on featand functions and ecological function of adjadands
evaluated

Provincially designated portions of habitat of emgkred or threatened species N partial
No development or site alteration unless demorssrato negative impacts’ on features/functions and
ecological function of adjacent lands evaluated

Provincial ANSIs partial partial
Significant woodlands N.A. N.A.
Significant wildlife habitat N.A. N.A.

Region of Peel Policies (1996)

Proponent must demonstrate no significant increrdeot cumulative impacts on the landform features o
ecological functions of the regional natural hegtasystem

Environmentally sensitive or significant areas fitifieed by the conservation authorities) ESAs N N
Include objectives and policies in OP for their fgction, restoration, enhancement, and proper manant/
require an EIS on lands adjacent to woodlands >0=h#;

All of the above natural area designations N above
Woodlands >= 30 ha N N
Woodlands >=3ha < 30ha N N.A.
Woodlands < 3ha (potential natural area) N N.A.
Earth Science ANSIs (potential natural area) N N.A.
Include objectives and policies in OP for theirdrgretation and stewardship

All of the above natural area designations partial partial
Woodlands >= 30 ha partial partial
Woodlands >=3ha < 30ha partial partial
Woodlands < 3ha (potential natural area) partial partial
Earth Science ANSIs (potential natural area) partial partial

Monitoring requirement$or provincial and regional natural areas to beedwined within EIS
TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;
20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies
* these areas were not identified within the plagrarea
Partial: municipality has policies that partiallyeat requirements
\: municipality has a policy of this kind, or thaeats provincial or regional requirements

Enhanced Policies

Mississauga has policies to preserve degradedahati@as that are potentially significant, inclgpgwoodlands
with potential interior habitat conditions, andasedjacent to provincially, regionally or locadignificant
natural areas that have the potential to be rekt@revelopment within and adjacent to these armad the
locally significant natural areas below) requireEd®, according to rigorous assessment criteridetermine if
ecological functions are being maintained or enbdnin addition, all Mississauga’s designated aaeasubject
to the management and stewardship. Mississaug&assa policy to promote the restoration of halwi#tin
some open space areas, such as active parks oedesigo expand an adjacent natural area orasere
connectivity between natural areas. Open spacs #ratiare adjacent to or contain natural areasuinject to

the same management and stewardship policies mmdes] natural areas.
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Mississauga also has policies protecting featundscarridors that serve to link any provincially,
regionally or locally designated natural area thggetincluding open spaces (parkland, erosion-paneas, and
cemeteries); rights-of-way and ‘green space’ almaglways (where there is a barrier between the fil@se
areas are subject to the same policies as degaadesignificant locally- significant areas.

Maintaining biodiversity (‘compatible’ with ‘indigeous natural systems’) is a goal of Mississauga’'s
environmental policies, and it has designated dregsupport a relatively high diversity of plards plant

species or vegetation associations that are ‘unahwithin the municipality.

Pathfinder Policies

The city of Mississauga has establispeticies for protecting locally-significant areascluding areas with a
‘diversity of vegetation species’, woodlands withd' growth trees’, woodlands <3ha, woodlands with
‘uncommon canopy or vegetation associations’, anetiisregionally rare or significant plant speciaad areas
that include natural (not engineered) features.

A policy addresses the impacts of construction@mtrment (and possibly the impacts of previous land
uses) on adjacent natural areas. Construction &cteneent is defined here as construction activitiggroducts
that cross the limit of development and affectdati@cent natural area during the construction defibie policy
states that developers are required to conveyaiateas to the municipality in a satisfactory étiod. The
policy does not specify what constitutes a ‘satifey condition,” or the impacts of concern.

Mississauga also has a policy that it will contofivities that are ‘inconsistent with maintainitig
features and functions of natural areas’, howenierriot clear what activities are ‘inconsistent whether they
occur within or adjacent to the natural area. Téleg have a policy that formal pathways will bediae a means
of lessening the impact of recreational activitiéthin some natural areas, and a policy that thi#lyregulate
"public encroachment." However, they do not deffreeterm ‘encroachment,’” or specify how they wiltlaess
encroachment.

Mississauga has policies to incorporate ‘signifidemed areas’ into its open space system, andrteat
canopies ‘should be retained in residential aradsmature trees. While it does not have any spgesfbrmwater
management policies in its official plan, it doewé a policy that states that certain measuredwitequired
‘where appropriate.’

Although Mississauga does not have a specific poéigarding a course of action should a privately
owned natural area be threatened with developroestte alteration, there is a policy that states aicquisition
of these areas will be considered

Some privately owned land uses are recognizedrés gfghe natural heritage system. These include
privately owned designated natural areas and metsid@reas with large lots and canopy trees. Thesas are
assumed to function as habitat for ‘tolerant’ canbjpds, ground water recharge areas due to thegrigportion
of permeable ground cover. The tree canopy withésé areas is to be maintained where possibleMeoyweo
specific tree conservation policies are mentioisek Table D.17 for a summary of enhanced and pdtrfi

policies for protecting natural heritage areas.



Table D.17 Mississauga Enhanced and Pathfinder Poies: Natural Heritage Areas

Enhanced Policies OP-W | OP-A
Provincially-recommended policies

Restoration of habitat and connectivity

Areas of potential natural habitat protected otaresi N N
Other terrestrial corridors or linkages protectethér than designated by Province/Region) N N
Conserving biodiversity

Supporting the function of biodiversity or nativiediversity is one of the goals of environmentaliges N

Policies that support areas and/or corridors sjpedl§ planned to support a biodiversity goal, spkzed or area |

sensitive wildlife

Regionally-recommended policies

Standardized management polic{sse under Basic policies)

Passive management or naturalization N

Natives only planted in municipal land N

Controlling non-natives in natural areas N

Individualized management policies

Management plans N

Stewardship and education policisge under basic policies)

Public natural areas partial partial
Private natural areas partial partial
Pathfinder Policies

EIS with rigorous assessment critef@ demonstrating development compatible with dez$ and functions N N
Other natural features or areas protect@gbyond those designated by province/ region)

EIS are required to consider cumulative effectdefelopment

A course of action should a regionally designated de degraded to a point where it no longer neeigination

criteria

Specific mitigation measures required

Tree preservation partial partial
Storm water management (including grading/drairegg erosion/siltation controls) partial
Mitigation of construction encroachment impacts

Natural area clean-up or management measurestprimnveyance to municipality N

Mitigation of recreation impacts

Regulating movement within natural areas using &rmails N

Mitigating future impacts of adjacent residents

Regulation of residential encroachment N
Recognizing and regulating redevelopment withiraaet lands

Designates privately owned land with a significacological role (not privately owned natural areeselements|

in natural heritage systems

Policies that mitigate (or encourage the mitigatfrthe negative impacts of development on speeitiributes partial
Subdivision and recreation system design that eragms ‘informal surveillanceby residents of natural areas partigl
Course of action should a privately owned natun@aabe threatened by development partial

TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies

*areas were not identified within the planningare

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements

D.5.2 Hydrological Function Policies
Basic Policies

The Official Plan of Mississauga meets most ofgt@vincial policy requirements for protecting pnosially
designated natural heritage features related toologly. The provincial requirement that a municityal
demonstrate no negative impacts on the featurefuations is not met (Mississauga requires theEkh
demonstrate that the ‘ecological function is beimgntained or enhanced’). Policy requirements for
developments within adjacent lands to these ameaalso partially met. They do not require thatehelogical
functions of these areas be assessed, or thatttber@ negative impacts on the features and fumtié the

adjacent natural areas.
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Regional requirements for hydrological featuresadse partially met. There is no requirement th& E
demonstrate no significant cumulative impactsherriecessity for regionally designated areas tetabilitated,
should they be degraded and no longer meet degigrratjuirements. There is no definition of whatstitutes
an adjacent area to these hydrological featuregpexor provincial wetlands.

Mississauga does not have any policies regardmgdtimtification and protection of municipal dringi
supply areas. However, these areas may exist eutsdmunicipality. They have a general policydienitify and
protect areas of ground water recharge and disettargugh ‘future studies, if necessary.” Surfaeger
features and their associated floodplains receigteption through their designation as natural @aegdoth
regional and local levels. Proposals within thesasiare subject to an EIS and must proponentspresare a
‘drainage plan.” However, most of Mississauga Hesady been developed and there are few undevelmeed
left with these features.

Mississauga does not have specific provisionsréeatire stormwater management practices to
minimize storm water volumes, contaminant loadsl, maintain or increase extent of vegetation andipes
surfaces. Certain surface water features withirsiésiuga have been identified as degraded andogeveht
within these areas are subject to the restoradiod possibly on-site storm water management pesgtic
recommended within a rehabilitation study.

The province also requires that municipalities rraimlinkages and related functions between surface
water features, ground water features, hydrolagictions and natural heritage features and areasiddauga’s
EIS policies for all local and regional features aorridors require that development proposalssgmee,
enhance, restore and remediate natural forms, gicaldunctions and linkages.’ In addition, Missiaga
recognizes and applies its protective policiegéasthat serve linking functions, such as storramwat
management facilities, designated open spacess+ifiway and green space along roadways. Howévene
are no policies for connecting ground water arfesstures with surficial or terrestrial natural hege areas. The
establishment of linked systems is likely to bendigantly impeded by the high level of existingveédpment
within the municipality that did not accommodatekhges between these areas. Mississauga meetotirecgl
requirement for a policy that promoted the cong@meand re-use of water. See Table D.18 for a samof

basic policies for protecting hydrological function

Table D.18 Mississauga Basic Policies: Hydrologic&unctions

Provincial Policy OP-W | OP-A
Watershed and subwatershed planning

Prohibition of development unless (certain typedefelopment in flood fringe of two zone or spepaicy area
with appropriate flood-proofing))

Floodplains N N.A.
No development and site alteration (or within adjaclands unless no negative impacts to featurdsamctions)
Provincially significant wetlands partial partial

No development and site alteration unless it hanlemonstrated there will be no negative impawts o
features/functions (except agricultural uses)

Fish habitat partial partial
Significant valleylands partial partial
Development and site alteration shall be restrictéthin and adjacent to these areas such that tieseires and
their hydrologic functions will be protected, impea or restored

Municipal drinking supplies and designated vulnératveas

Vulnerable surface and ground water; sensitiveasarfind ground water features and their hydrolfugictions partial
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Maintain linkages and related functions between

Surface water features, ground water features,diiygic functions and natural heritage featuresanesés partial
Promote efficient and sustainable use of water weses N N
Ensure stormwater management practices minimizenstater volumes, contaminant loads, maintain oréase partial partial

extent of vegetation and pervious surfaces

Regional Policy

Include objectives and policies in OP for theirdrgretation, protection, restoration, enhancemenbper
management and stewardship/ require an EIS on H$&&rming significant hydrological function) deéd by
Conservation Authorities

ESAs that perform significant hydrological functgofdefined by conservation authorities) partigl \

Regionally significant wetlands (Class 4-7) partial N.A.
Unevaluated wetlands partial N.A.
Valley/stream corridors with < 125 ha drainage area partial N.A.
Shoreline & littoral zones of lakes and parts atdiic shorelines partial N.A.

TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies

* areas were not identified within the planningar

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements

Enhanced Policies

Development adjacent to valley lands, watercoufegineered or not), storm water management aaeds,
lakes require EIS to outline how the developmetitenihance, restore, remediate, as well as prtitest areas.
However, these policies do not apply to redevelgaidcent land uses unless they involve the creafi@a new
lot, a change in the land use, or the construatfdruildings and structures.

Mississauga has policies to restore, or to ‘comsigstoring habitats serving a hydrological funatiand
the linkages between them, including: special mememnt areas (areas adjacent to natural areas with a
hydrological function that have the potential festoration), linkages (areas that link natural sweigh
hydrological functions), the Lake Ontario waterframrbanized watercourses and other shorelinesllyoc
significant corridors are designated including ret(not engineered) landscape features. Thesedadll
watercourses (even if engineered) with some ripar&getation (not mowed grass). All of these local
hydrological features are protected under the qzotieies as local and regional terrestrial and bigyical

features.

Pathfinder Policies

Site alteration and new utilities are prohibitedhivi locally significant wetlands, or those > 2bevelopment
adjacent to Mississauga’s two lakes and stormwaggragement facilities including ponds and watersesir
(designated as ‘Linkages’) require an EIS.

Specific mitigation measures such as boundaryelgfion, buffers and building setbacks ‘may be
required’ for developments adjacent to naturalsregquired for flood and erosion control, drainagd
‘conservation,’ as determined by the municipalémd other agencies. Buffers ‘may be’ subject taaibn to
the City, or to land use restrictions. The natheaitage designations included under the term ‘eosadion
lands,” however, is not clear. See Table D.19 feurmmary of enhanced and pathfinder policies fes@nving

and protecting hydrological functions.
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Table D.19Mississauga Enhanced and Pathfinder Policies: Hydtogical Functions

Enhancement Policies OP-W | OP-A
Provincially-recommended policies

Restoring hydrological function and connectivity

Areas of potential natural habitat/hydrologicaldtion protected/restored N N
Other hydrological corridors protected (beyond ghdssignated by province or region) N N
Conserving Biodiversity as a go@ee basic policies, natural heritage areas) N

Conserving areas that may be important contribu{gee basic policies, natural heritage areas) N
Regionally-recommended policies

Standardized management polic{sse basic policies, natural heritage areas)

Passive management or ‘naturalization’ N

Native plants and ‘materials’ only in municipal thn N

Controlling non-natives in natural areas N

Individualized management policies

Management plans N

Stewardship and education policigge under Basic policies for natural heritage grésee under Basic policies

Public natural areas partial partial
Private natural areas partial partial
Pathfinder Policies

Increased level of preservatidor designated areas (local wetlands) N

EIS include rigorous assessment critefiie demonstrating no negative impacts on feataresfunctions, or N N
conservation of features and functions

Policies developed for other hydrological ardhsyond those designated by province or region) v v
Specific mitigation measures required (hazard lafiid®dplains, valley lands)

Buffers partial

Structure setbacks partial

Tree management policies (see pathfinder policiasral heritage areas) partial

Storm water management policies (see pathfindecipe) natural heritage areas) partigl
Mitigation of construction encroachmenipacts after they occur (see pathfinder poliaiasyral heritage areas)|

Mitigation of recreation impacts (see pathfindeligies, natural heritage areas) N

Mitigation of adjacent resident impacts after tlegur (see pathfinder policies, natural heritagasy N

TOP-W and SP-W: official plan (OP) and secondary ¢&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies

*areas were not identified within the planningare

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements

D.6 Municipality of Oakville

The City of Oakville is a lower tier municipalityithin the Regional Municipality of Halton. The Qdfal Plan of
Oakville was approved by the Region of Halton i83 @nd was amended to 2004. The Halton Regionati&ff
Plan was approved in 1995 and amended to 2004. \Whknille’s Official Plan was first approved, praeial
policies were limited to the regulation of develamh(structures) in hazardous areas, which inclixdd

erosion, and flood-prone areas.

The Official Plan of Oakville has two general goatated to the natural environment:

1. ‘To protect natural areas;’ and

2. ‘Toimplement an ecosystem approach to planningdavelopment which minimizes the disruption of
natural resources while ensuring the long-termthexlthe natural, social and economic systems hwhic
meets the needs of the present without compromikmgeeds of future generations’ (Oakville OP
2004, p. 7).

In terms of its natural areas, Oakville has eidijectives to meet these goals:

1. To identify significant natural areas;
2. ‘Toreduce or eliminate adverse impacts to existiatyral features due to day-to-day human actsitie
where appropriate’;
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3. ‘Torehabilitate natural areas that have becomeadieg by urban influence in order to sustain a

diversity of native plant and wildlife species;’

‘To identify opportunities for the restoration cdtmral conditions;’

To identify appropriate land use controls;

To identify and assess the value of natural ardadjes in terms of their ecological and recreationa

functions;

7. To develop policies for the acquisition of signéfit natural areas; and

8. To promote opportunities for scientific, recreatiband educational use of natural features in aneran
that does not diminish or impair ecological integriOakville OP 2004, p. 13).

ooks

D.6.1 Natural Heritage Area Policies

Basic Policies

The Official Plan for the City of Oakville meetstbasic policy requirements of the PPS 2005 arideoiRegion
of Halton Official Plan, in terms of policies regtihg land use within natural areas. Regional aljaland use
policy requirements are met. Provincial adjacend lase policies are partially met because the @iakville
does not require the assessment of the ecologicetiéns of adjacent land uses. See Table D.28 fmmmary

of basic policies for protecting natural heritagess.

Figure D.20 Oakville Basic Policies: Natural Herit@e Areas

PPS 2005 Policies OP-W | OP-A
Development may be permitted if risk to public sefie@nor/mitigated according to provincial standard
Hazardous sites (steep slopes, erosion prone hiasails) N N.A.

Prohibition of development and site alteration witand no development or site alteration adjacemids to unless
demonstrates ‘no negative impacts’ on featuresfandtions and ecological function of adjacent laedaluated
Provincially designated portions of habitat of emgred or threatened species N partial
No development or site alteration unless demoresrato negative impacts’ on features/functions ecological
function of adjacent lands evaluated
Provincial ANSIs N partial
Significant woodlands *
Significant wildlife habitat
Region of Halton Policies
No development of site alteration unless EIS (rdxypthat it must demonstrates no negative impaaots
features/functios)
Other regional environmentally sensitive aread(ohes a wide variety of natural areas in addit@negional N N
ANSIs, and habitat of endangered or threatenedegec

TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.

N.A. no required policies

* areas were not identified within the planningar

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements

*

* *

Enhanced Policies

Oakuville has a policy that requires subwatershad$to be the most important mechanism for idengfyand
establishing protection policies for the municipai natural areas. These studies are supplemanteéiner
scale by natural area-specific studies (see betaeupathfinder policies), and they are to takepthee of an
EIS where possible. This approach allows the mpality more control over the establishment and tieion of
protective policies.

Oakville has a policy to restore newly and alre@dtified natural features, where appropriate, tand

extend and enhance natural areas through acqnjdaiodowner agreements, or another land use pignni



measure. City of Oakville natural area studiest@identify measures for restoring natural areaslifced below
under Pathfinder policies). In addition, it hasigiek to ‘naturalize’ areas of ‘open space’ outsifleatural areas.
This may lead to additional areas of natural hgeitar enhance existing areas.

In terms of restoring terrestrial connectivity, @#le has policies regarding the protection of tna
corridors’ defined as ‘generally’ a minimum of 3@tres in width, that enable pedestrian or wildliéssage,
wildlife habitat, and hydrological functions.” Na#l corridors are both terrestrial and hydrologibawever, few
terrestrial corridors (not associated with streaang)apparent on Oakville’s Natural features mapiwitheir
official plan. Development will not be permittedthin ‘significant natural corridors’ if an EIS iradites that it
will ‘significantly impact’ the ecological functiwhich the area provides. The term ‘significaritire
corridor’ is not defined. For proposals within amtjacent to ‘natural corridors’ that have not beealuated
through a subwatershed study, an EIS is requiré@maonstrate that the proposal will not ‘signifitgimpact
the habitat quality of the resident wildlife spegiend to determine the ‘potential impact that roagur.’
Oakuville also has policies for the maintenancecommunity park links.” These areas tend to betutiiorridors.
In addition, Oakville has a policy to establishegnway links’ in all new communities by linking yately and
publicly owned elements of their open space system.

Maintaining, restoring and enhancing ‘biologicaletisity’ is an objective for Oakville’s goal of
promoting ecosystem health. However, there argroific policies that specify what and how ‘bioloagii
diversity' will be maintained. The City has devedabpolicies to protect individual areas and featueeognized
for their contribution in conserving native biodisiy. It has policies for promoting corridors ¢&strial and
hydrological), however there are no policies tlegfire or promote their design or management teeaeh
specific biodiversity or native biodiversity goa3akville also ‘promotes’ the use of native plgm¢aies within
municipal-owned properties.

Oakville has a policy to promote stewardship oflgubnd private natural areas. In terms of public
natural areas, it has a policy to implement thigeerating awareness of the importance of theiralareas by
providing information, involving the community iratural area ‘clean-up’ and restoration programstand
increasing resident awareness of the impacts onatugal environment of their daily activities.

In terms of privately owned natural areas, OakVits a policy that it may purchase, negotiate tensi
transfers, land exchanges, long-term leases, easagreements, or land trusts, where conditiorappfoval are
insufficient to preserve or protect privately ownestural areas. Oakville has a general policy twerage
stewardship and education among private landoweaticipating in land stewardship programs initialey

other agencies.

Pathfinder Policies

There is a policy to conduct a study of the ‘ndtheaitage’ of individual natural areas prior tetevelopment
of secondary plans (and site-level EIS). According subwatershed study, in addition to this ndanea study,
each natural area and its adjacent 120 metrevahgaged to classify it as either an area wherdewelopment

(structures) will be allowed, or where developmmeiaty be allowed, but requires further study. In &iddj areas
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that may accommodate development are subject Ed&rStudies of natural areas conducted by the cipatity
outline its ‘*health and sustainability’ and idegtdpecific development mitigation measures. Thesligpment
will not be approved if it significantly impactsettintegrity of the natural features, the ecologfaattions, or
does not comply with any of the policies governiing individual natural areas. This policy appearsfter an
additional level of preservation to all naturalagéwhich may be identified as no development whemse
development may have been allowed under the ingiVidatural area policies) and to natural areagevhe
subwatershed studies have not yet been condudtedsSessment criteria are rigorous for all designsand,
‘where appropriate,” proposals are subject to r@\g the region’s ecological advisory committee.

The protection of provincial ANSIs has been enhdrneprohibiting all development (limited to
structures, not site alteration) within these areas

Locally significant natural areas have been desaghimcluding: locally significant ANSIs, woodlands
and wildlife habitat. Development (buildings orustiures) is prohibited within local ANSIs and wifdlhabitat if
an EIS indicates that it will ‘significantly impadt) the ‘long term preservation’ of the local ANSfeatures and
functions for which it was defined, and 2) the egital functions of wildlife habitat or the ‘avdile habitat’ of
the ‘wildlife species.’ There is no definition afignificant impacts’ provided. ‘Development’ is ibited within
‘significant woodlands,” however for those not deelsignificant,” the allowable level of impact Wi these
areas is to be determined through an EIS. Thel'®vgotential impact’ that may occur in all themeas is to be
established through the subwatershed study, oisging, through an EIS. If a subwatershed studyissing for
adjacent lands (120 metres from local ANSI, larmitiguous’ to the natural area, or those idemtifiea
provincial or municipal guideline from woodland<danildlife) to all of these areas, proponents aeuired to
conduct EIS to demonstrate the proposal will nstiltsn any of the above impacts.

Oakville has policies that require buffers forratural areas where no development is to occur, in
accordance within a subwatershed study, a muniogtairal area study or an EIS. However, it is hearc
whether this policy requires that buffers be esthlel adjacent to all of these areas. Oakville ladgsoa policy for
protecting trees, and requires stormwater managepnactices that mitigate impacts related to trees,
hydrological regimes, erosion and siltation. Iniidd, proponents are required to prepare landsp&pes that
‘integrate development with natural features’ arakimize the number of new trees planted. It isabedr what
‘integrating the development’ means in terms otgeting the natural area, and the ecological fonstof
adjacent land.

Within its official plan, Oakville assigns each &pf open space areas to one of three standardized
maintenance regimes: active, meadowland and natarkland. Most natural areas are maintained imatural
state,” according to the natural parkland designatiowever there may be areas within, or adjaoerie
natural area that are maintained according to ttier @ategories. The details of these regimesatreutlined
within the official plan. For all types of open sgaOakville has a policy to naturalize areas e$élands, where
appropriate, and use only native plants. See Ta2# for a summary of enhanced and pathfinder gslitor

protecting natural heritage areas.
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Table D.21 Oakville Enhanced and Pathfinder Policiet Natural Heritage Areas

Enhanced Policies OP-W | OP-A
Provincially-recommended policies
Restoring natural heritage areas and their conndtti
Potential natural heritage areas are protectedsbored partial partial
Other terrestrial corridors or linkages protected
Biodiversity policies
Supporting the function of Biodiversity or nativeodliversity is one of the goals of environmentaiges N
Policies that support areas and/or corridors sjpedl§ planned to support a biodiversity goal, spkzed or area |
sensitive wildlife
Regionally-recommended policies
Watershed/subwatershed studies take place prior to conjunction with site EIS
Standardized management regimes
Natives only/discourage use of invasive exoticgiimicipal lands
Promotion of resident education and stewardship
Public natural areas
Private natural areas
Pathfinder Policies
Inventories of natural areas prior to secondarymsssite EIS
Increased level of preservatidor designated areas
Rigorous assessment criteffiar demonstrating development compatible withdezs and functions
Other natural features or areas protectg@zbyond those designated by the province or rggion
Specific mitigation measures required
Buffers partial
Tree preservation (including addition tree plangihg
Storm water management (including erosion/siltationtrol)
Standardized management regimes
Naturalization
Course of action should a privately owned natun@aabe threatened by a development proposal
TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;
20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies
*areas were not identified within the planningare
Partial: municipality has policies that partiallyeat requirements
\: municipality has a policy of this kind, or thaeats provincial or regional requirements

partial
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D.6.2 Hydrological Function Policies
Basic Policies

Basic policy requirements have been met for regugatevelopment within all provincially designateaitural
heritage features related to hydrology, includingvincially significant wetlands, and significardliey lands.
Policy requirements for protecting fish habitat assumed to be met through other policies thaepreawildlife
habitat, significant valley lands, riverine floothims and/or natural corridors (see below underdanid policies
for definitions of these areas). Provincial polieguirements regarding proposals within lands aajamo
hydrological features and corridors are partialstnThey do not require proponents to assess tilegcal
function of adjacent land use.

The Oakville Official Plan fulfills the provinciakquirement for watershed and subwatershed planning
It also restricts development and site alteratidthivmunicipal drinking supply areas, vulnerabtewnd and
surface water features and functions. They alse palicies to restrict land uses within areas asjaito
sensitive surface water and ground water featWbere a subwatershed plan has not been conducted, a
subdivision-scaled EIS must be prepared for deveéns adjacent to watercourses, headwaters, arfgraqu

Oakuville partially fulfills the provincial requireemt to maintain linkages and related functions ketw

surface water features, ground water features otggic functions and natural heritage areas. Itgdigies that
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protect surface water features within significaaitey lands, riverine flood plains and natural @wrs.
Terrestrial corridors (protected under the ‘natematidors’ designation) also contribute to linkitigese surface
water systems with terrestrial natural areas. Niipe relate to linking groundwater areas, or rteiting
linkages or functions between groundwater, surfeater and/or terrestrial areas, features and argid
Oakuville is in partial compliance to the provinciehuirement for the promotion of water conservatio
and land uses that reduce water contaminatiomslapolicy for encouraging water conservatiorufes and
appliances within new developments, but no poliodggrding promoting resident activities that redweter
contamination. Oakville meets the provincial reguoients for stormwater management practices. Sde Dad2

for a summary of basic policies for preserving pratecting hydrological functions.

Table D.22 Oakville Basic Policies: Hydrological Factions

Provincial Policy OP-W OP-A
Watershed and subwatershed planning N
Prohibition of development unless (certain typedefelopment in flood fringe of two zone or spepaicy area
with appropriate flood-proofing))

Floodplains N
No development and site alteration (or within adjatclands unless no negative impacts to featurdsamctions)
Provincially significant wetlands N partial

No development and site alteration unless it hanlemonstrated there will be no negative impawts o
features/functions (except agricultural uses)

Fish habitat N partial
Significant valley lands N partial
Development and site alteration shall be restrictéthin and adjacent to these areas such that tieseires and
their hydrologic functions will be protected, impea or restored

Municipal drinking supplies and designated vulnératveas N N
Vulnerable surface and ground water; sensitiveasarfind ground water features and their hydrolfugictions N N
Maintain linkages and related functions between

Surface water features, ground water features,dfiygic functions and natural heritage featuresaneés partial

Promote efficient and sustainable use of water ueses partial

Ensure storm water management practices minimarenstvater volumes, contaminant loads, maintain or
increase extent of vegetation and pervious surfaces

TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.

N.A. no required policies

* areas were not identified within the planningar

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements

Enhanced Policies

Oakville has a policy to remediate newly acquired existing natural areas (in cooperation with pdgencies),
however they do not have any policies to protecestore degraded areas that could meet natugal are
designation criteria once restored.

Policies have been established for preserving nagjdrminor valley lands. No development (strucfures
is permitted within these valley lands, their brgfand setbacks (if setbacks are required). Dewstop
proposals for adjacent land require an EIS, uritesgrea has been assessed within a subwaterslgd st
Development (structures and site alteration) vall e allowed adjacent to these areas if they ifsagmtly
impact’ the features and functions of the valleyd& for which they were designated. Oakville alas policies

for regulating development within ‘natural corridbfwater courses which are not included withintaey
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lands designation). Policies for these latter asgasiescribed within the enhanced policies sedtionatural
heritage areas.

The area of the valley lands below the top of Hamlindary is to be maintained in a ‘natural stdfe.’
this area has been degraded by current or preldadsuses, the municipality will ‘naturalize’ itvhere

appropriate.’

Pathfinder Policies

Policies have been established for protecting lpsignificant wetlands. Proposals will not be apad if they
will ‘significantly impact the wetland functionsbf which the wetland was designated. In additiba,EIS must
demonstrate that the development will not leaditaré demand for development that will result significant
impact on its designated functions, or ‘conflicithvexisting wetland management practices. Propasgihin
120 metres adjacent to these wetlands are subject EIS where a subwatershed study has not bepaned.

Specific mitigation measures are required for o#jor and minor valley lands. Development is
prohibited within 15 metres of the top of bank gfidficant valley lands, and 7.5 metres of the edpank of
minor valley lands. In addition, a structure sekd@bove and belowground) is required from thedbypalley
bank, to be determined by an EIS or a subwatenslaed The setback is required to ‘minimize encroaeht
upon the natural scenic resource of the valleywegneslope instability and minimize environmentiskdption’
(policy 4.3.2.1 i, p.111). The terms ‘encroachmemid ‘environmental disruption’ are not defined.

A 15-metre buffer from the ‘stable top of bank’ gl building setbacks are also required for
development or redevelopment proposals within kaiefland. Part of this land (only that suitable fo
development) may be acquired as part of the padidadication, or may be purchased by the city.

Boundary delineation is required between shoretsalent properties and the linear shoreline packla
through landscaping, signage, fencing, and/or diprdad. Boundary delineation is to be establistiredugh
consultation with adjacent residents. This delilais to provide a ‘physical and legal separatibowever
there is no mention of what these ‘separationshaeant to achieve. See Table D.23 for a summaeynlodnced

and pathfinder policies for protecting hydrologittaictions.

Table D.230akville Enhanced and Pathfinder Policies: Hydrologcal Functions

Enhancement Policies OP-W OP-A
Provincially-recommended policies

Restoring hydrological features and their connéttiv
Areas of potential natural habitat/hydrologicaldtion protected or restored partial
Other hydrological corridors protected (beyond ehdssignated by province or region)

Biodiversity policiegsee under natural heritage features)

Regionally-recommended policies

Watershed/subwatershed planning occurs prior tofinjunction or instead of site EIS

Standardized management reginigse under natural heritage features)

Education/stewardship polici€see under natural heritage features)

Pathfinder Policies

Inventories of natural areas prior to secondarymassite EIS(see pathfinder natural heritage pobie
Increased level of preservatidor designated areas

Rigorous assessment criteffiar demonstrating no negative impacts on feataresfunctions

Other hydrological areas protectédeyond those designated by province/region)

Specific conditions of development

Buffers (major and minor valley lands and Lake @intahorelines)

2|2 |<]

< | 22|22 2|22 <2<
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Structure setbacks (Major and Minor Valley landd &ake Ontario Shorelines)

Tree management policies (including supplementaitphgs) N
Storm water management policies (including erosioch siltation controls)

Mitigation of impacts on future management

Site EIS evaluates future impacts on natural ar@aagement practices (local wetlands) N
Mitigation of incremental impacts of developmemdaise change/resident activities

Site EIS evaluates impacts of future demand foeligment generated by development (local wetlands) v
Mitigation of future impacts of adjacent resideatsnatural area (or vice versa)

Property line demarcation (in conjunction with dsit) partial
Standardized management regime

Naturalization N
Course of action should a natural area threatengdibvelopment (see under natural heritage areas) N

TOP-W and SP-W: official plan (OP) and secondary §&P) policies for within the area;

20P-A and SP-A: official plan and secondary plarigies for lands immediately adjacent to the area.
N.A. no required policies

* areas were not identified within the planningar

Partial: municipality has policies that partiallyeat requirements

\: municipality has a policy of this kind, or thaeats provincial or regional requirements
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Appendix E
Test Statistics and Probability Values

Tables E.1 and E.2 provide the test statisticssegmificance levels of the two-sample Kolomogorawiiov
tests for uniformity of mean frequency and meaarisity of encroachment between boundary typeslifor a
encroachment types. Tables E.3 through to E.8 geatbie test statistics and significance levelfetio-sample
Kolomogorov-Smirnov tests for uniformity of meaeduency and mean intensity of encroachment between
boundary types for waste disposal, yard extengiohfarest recreation categories of encroachmeileTza 9
provides the significance levels of Kolomogorov-8rav two-sample tests for uniformity of extent of
encroachment between boundary types. In each thkleoundary types in first column had signifitahigher
intensities of encroachment than the boundary tip#ee columns to the right. N.S. means there were

significant differences in intensity between the twoundary treatments.

Table E.1 Test statistics and probability values afwo-sample Kolomogorov-Smirnov tests for differenes

in frequency of encroachment between boundary types
Boundary Type Municipal Grass Grass Fence, Fence, fence, gate, Fence fence , Fence,
Boundary | strip strip, gate gate, grass strip, grass grass
Post path grass path strip strip, path
strip
No, or minimal 2=2607, | Z= = = Z=1.767, | Z=2.277, Z=2.095, | Z=1.658, | Z=2.399,
boundary P =.000 1.290, 1.769, 2.129, P =.004 P =.000 P =.000 P =.008 P =.000
demarcation P= = =
.072 .004 .000
Grass strip, N.S. N.S. N.S. N.S. N.S. N.S. N.S. Z=1.449, | N.S.
path P =.030
Fence with gate | Z=16.8, N.S. N.S. N.S. N.S. N.S. N.S. Z=1.649, | Z=2.140,
P=.011 P =.009 P =.000
Fence , gate, N.S. N.S. N.S. N.S. N.S. N.S. N.S. Z=1597, | Z=1511,
grass strip P =.012 P =.021
Fence , gate, N.S. N.S. N.S. N.S. N.S. N.S. N.S. Z=1476, | Z=1.353,
grass strip, path P =.026 P =.051
Fence Z=1.636, | N.S. N.S. N.S. N.S. Z=1.358, | N.S. Z=1.631,| Z=2.045,
P =.010 P =.050 P =.010 P =.000

Table E.2 Test statistics and probability values afwo-sample Kolomogorov-Smirnov tests for differenes
in intensity of encroachment between boundary types

Boundary Type Municipal Grass Grass Fence, Fence, fence, gate, Fence fence , Fence,
Boundary | strip strip, gate gate, grass strip, grass grass strip,
Post path grass path strip path
strip
No, or minimal Z2=2517, | Z= Z= Z= Z=1.761, | Z= 2511, Z=2977, | Z=1.658, | Z=2.499,
boundary P =.000 1.332, 1.550, 2.578, P =.004 P =.000 P =.000 P =.008 P =.000
demarcation P= P= P=
.058 .016 .000
Municipal N.S. N.S. N.S. N.S. N.S. N.S. N.S. Z=1.420,N.S.
boundary post P =.035
Grass strip, N.S. N.S. N.S. N.S. N.S. N.S. N.S. Z=1.449,N.S.
path P =.03
Fence with gate | Z=1.659, | N.S. N.S. N.S. Z=1.387,| 2=1.902, Z=1.565, | Z=1.682, | Z=12.021,
P =.008 P =.043 P =.001 P =.015 P =.007 P =.001
Fence , gate, N.S. N.S. N.S. N.S. N.S. N.S. Z=1.59Y,Z2=1.511,
grass strip P=.012 P =.021
Fence , gate, N.S. N.S. N.S. N.S. N.S. N.S. N.S. Z=1.581,
grass strip, path P =.013
Fence N.S. N.S. N.S. N.S. N.S. N.S. N.S. Z=1.631, | Z=1.727,
P =.010 P =.005




Table E.3 Significant differences in waste disposahean frequency between boundary types

Municipal Post

Grass strip and path

Fence, grass 1gp

Fence, grass strip, path

No, or minimal N.S. N.S. N.S. Z=1.566, P =.015
boundary

demarcation

Fence with gate N.S. N.S. Z=1.345, P =.053 Z=1.819,P =.003
Fence with gate, grass N.S. Z=1.329, P =.059 Z=1.409, P =.038 Z =1.6%8,.008
strip

Fence with gate, grass N.S. N.S. Z=1.550, P =.016 Z=1529, P=.019
strip and path

Fence Z=1.722,P =.005 Z=1.678, P =.007 Z=1.956,.016 Z=2.275, P =.000

Table E.4 Significant differences in waste disposahean intensity between boundary types

Grass strip and path Fence, grass strip Fence, grastrip and path

No, or minimal boundary Z=1.332,P=.058 Z=1.407,P =.038 Z=1474, 026
demarcation

Fence with gate Z=1579, P=.014 Z=1.480, P =.025 Z=1.81¢%,.003

Fence with gate, grass strip| Z=1.778, P =.004 Z=1.597, P=.012 Z=181¢,.003

Fence with gate, grass strip| Z=1.436, P =.032 Z=1.581, P=.013 Z=1.52¢,.019

and path

Fence Z=1.857, P =.002 Z=1.590, P =.013 Z=2.0A5,.000

TableE.5 Significant differences in yard extensiomean frequency between boundary t

pes
Municipal | Fence, gate Fence, gate| fence, gate, | Fence fence with | Fence, grass strip and
Boundary and grass grass strip grass strip path
Posts strip and path
No, or minimal Z =2.090, Z=2.219, Z=2.257, Z=2.919, Z =3.056, Z =1.508, Z=2.776,
boundary P =0.000 P =.000 P =0.000 P =0.000 P =0.000 P =0.021 P =0.000
demarcation
Fence with gate N.S. N.S. N.S. Z=1.766, Z=1.584, N.S. Z=1.670,
P = 0.004 P =0.013 P =0.008
Municipal N.S. N.S. N.S. Z=1.721, N.S. Z=1.665,
boundary P =0.005 P =0.008
marker

Table E.6 Significant differences in yard extensiomean intensity between boundary types

Municipal Fence, Fence, gate fence, gate, Fence fence with Fence, grass
Boundary gate and grass grass strip grass strip strip and
Posts strip and path path
No, or minimal Z=2.247, Z=12.219, Z=2.257, Z=2.919, Z=3.157, Z=1.508, Z=2.776,
boundary P =0.000 P =0.000 P =0.000 P =0.000 P =0.000 P =0.021 P =0.000
demarcation
Fence with gate N.S. N.S. N.S. Z=1.766, Z=1.625P= N.S. Z=1.670,
P =0.004 0.010 P =0.008
Municipal N.S. N.S. N.S. Z=1.721, N.S. Z=1.665,
boundary marker P =0.005 P =0.008

Table E.7 Significant differences in forest recreabn mean frequencies between boundary types

Boundary Type

No, or minimal boundary
demarcation

fence, gate, grass strip,
path

Fence

Fence, grass strip, path Z=1.466 Z=1.326,P =.059 Z =1.804, P =.003
P =.027
Fence with gate N.S. Z =1.336, P =.056

Z=2.206,P =.00
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TableE.8 Significant differences in forest recreatin mean intensities between boundary types

Boundary Type

demarcation

No, or minimal boundary

fence, gate, grass strip,
path

Fence

Fence, grass strip, path

Z=1.559
P =.015

Z=1.502, P =.022

Z=1.880, P =.007

Fence with gate

N.S.

Z=1.336, P =.056

Z=2.206, P =.000

Table E.9 Significant differences in mean maximument of encroachment between boundary types

Grass Strip, Fence, gate and | fence, gate, Fence fence with grass| Fence, grass
Path grass strip grass strip and strip strip and path
path
No, or minimal
boundary Z=1.653, Z=1.723, Z=2.092 Z=2.404, Z=1.508, Z=1.513,
demarcation P =0.008 P =0.005 P =0.000 P =0.000 P =0.021 P =0.021
Fence with gate Z=1.474, Z =1.514, Z=1.904, Z=2.360,P N.S. N.S.
P =0.026 P =0.020 P =0.001 =0.000

Municipal boundary N.S. Z=1.387, N.S. N.S. N.S. N.S.
marker P =0.043
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