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ABSTRACT
The Region of Waterloo (ROWnd Oxford Countgontain a significant landscape ucstiled

the Waterloo Morainghatprovides multipleecological and water resourftgctions to surrounding
communities Thesefunctions includeprovidinga clean and abundant source of watetural
landscapes fgplant and animahabitas, natural areas farecreational enjoymenprime agricultural lands
on which to grow foocdndaggregate resources in close proximity to large markigis landscape unit
is similar to the Oak Ridges Moraine (ORM) located in the Greater Toronto Area (GTA).

The purpose of this research isstmdud an examination of the current gtaf management for
the Waterloo Moraine within the RO¥Whd Oxford County Attributesof the Waterloo Moraine
examined include; water resources, agricultural resources, mineral aggregate resources, Environmentally
Sendlive Landscapes (ESLs), natural core areas, natural linkage areas and settlemeWlidledse
hydrologic functions have been most studied within this landscape unit, the Moraine has predominantly
been studied from a focused perspective rather thamprehensive onelsing experknowledgeand
available secondary sources the following research questions are investigatédatp we currently
know about the Waterloo Moraine and how is this knowledge (or lack thereof) applied to its future
existene andsustainabilit (2)Who are the stakeholders when it comes to growth and management of
the Waterloo Moraire (3) Which places need to be protected from development most throughout the
Waterloo Moraine? (AVhere does the Waterloo Moraine fit into mgament policies and plans existing
in the Region of Waterloo amwithin the Province of Ontario?

Key resultof this researcinclude (1) Theboundary of th&Vaterloo Moraine remains
undefined; however, rough estimates of the overall size and vaodisng within each county,
township and city it encompasses have been projediediate, the largest portion of the Moraine lies in
Wilmot Township(36.9%)and the smallest portion lies in North Dumfr{8%0). (2) Many stakeholders
are involved in therotection and management oéttWaterloo MoraineRegional and provincial
officials ultimatelycontrolwhere development and growth ocamdwhich areas in the ROW should be

protectedmostThose responsi bl e for t he aregasstootssgtoupdgnd s h 6

f

C



individuals coupled witlthelocal media.(3) Criteriadesignatinglevelopmenb hot spot sdé acr os
Waterloo Morainéhas been establisheahdsix chot spos @ithin the Waterloo Morainare designated

Limited recognition ha been given tthe Waterloo Moraineomplexin regional policies. Itis
therefore suggested that the creation of a Waterloo MoraineefAcinsideedin order to protect and
manage this landscape unithe Act wouldpromote protection measures for theM a i valialdles
attributesat the highest provincial level aegentudly lead to a conservation plan.

It is recommended that tiROW further refinet he Wat er | oo Modewloppeds boun
database to monit@hanges ivarious featureand functimsa cr oss t he Water |l oo Mor al

andpromotetheimplemenation ofa Waterloo Moraine Act.
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Chapter 1: Introduction
It is often true that what gets measurggts managed, but how much has to be measured in

order for it to be managed? The woretresesn rapi dl vy
available landscapes has resulted in the need to plan for growth, development, conservation and landscape
protection. In Ontario, Canada, the need to protect water resources, habitat, Environmentally Sensitive
Landscapes (ESLSs), agriculturakas, mineral aggregate resources and natural areas has become
increasingly complex. The difficulties in protecting natural landscapes exist because of the outward
growth of cities into historically rural areas as a result of population growth and thdesigés of those
who wish to live in more suburban locations. This trend is evident in the Greater Toronto Area (GTA)
and its surrounding regions where outward development from city cores has allowed for easy access to
big city amenities while still alloimg people to live in suburban or rural communities. Natural landscape
features such as moraines, escarpments and wetlands are being negatively affected by this growth. While
some landscape features have now been recognized and protected under pleyisiaizdn in an
attempt to prevent further damage, it is still necessary to raise the question; at what point should a
landscape unit receive more recognition under a higher level of provincial protection?

522,000 people live in the Region of Waterlaa area of 1368.64 square kilometers in south
central Ontario $tatistics Canada, 2009The Region is comprised of three major cities (Kitchener,
Cambridge and Waterloo) and four townships (Wellesley, Wilmot, Woolwich and North Dumfries). It is
one ofthe fastest growing areas in Canada with a population increase of 9% per year in the last 5 years,
ranking Waterloo Region as the™l@rgest urban areas in Canada and thia ©ntario (PHCS2008.
These increasing population rates have generagphdicant demand for various land use management
strategies within the Region.

Covering a majority of Kitchener, Waterloo and the four townships is a geomorphological feature
known as the Waterloo Moraine shown in Figure 1. This Moraine is a coinfgesonnected landscape
containing many significant functions and resources that are important to the Region of Waterloo (ROW).

Most valuable to the Moraine are its water resources that provide communities in the area with a clean



source of drinking wate . For some

resource is the only available source of waféaterioo Hydrogeologitnc., 200Q. While this landscape

rur al

communi t

i es

and

unit is of great importance to the Region primarily for its source watetitn, other significant areas

and attributes of the Moraine are threatened by development as a result of the growing population.

Agricultural areas, mineral aggregate resource areas and ESLs are among those attributes. With an

increase in awareness logal community stakeholders for this Moraine feature more attention is being

paid to the level of recognition and protection of the Waterloo Moraine. This has caused some

stakeholders to question if current policies in place are enough to protechtlsisdpe unit and its

attributes for use by future generations.
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Since 2002, the west side of the City of Waterloo, locatethe Waterloo Moraine complex has

pri

become of public interest. Local environmentalists have expressed concerns for the future management

of the Morainebs important

features

and
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recharge aas in close proximity to the development projects on for the west side of Waterloo. For the
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purpose of this research, significant functions include; (1) water resources and their associated features
such as recharge areas, (2) ESLs (natural landscagseaare natural linkage areas), (3) aggregate

resource areas, and (4) agricultural areas. Interests in the landscapes in close proximity to the west side
developments have raised questions about how the ROW should focus development while at the same
time preserving natural areas that contain valuable resources and functions.

The ROW released its most recent official plan in June of 2009. In this plan, management of the
Regiondés liveability, empl oyment s emetworks,souicenf r astr
water protection areas and aggregate resource areas are addressed. Although the Waterloo Moraine is a
recognized component to the Regionés | andscape, |
unit and its attributes as amplex system. This thesis attempts to examine the Waterloo Moraine more
comprehensively as a landscape unit in order to provide recommendations for the future management of
this feature in the ROW.

The primary aim of this study is to examine the curstate of the Waterloo Moraine within the
ROW with respect to recognition of and policies for this landscape unit and its attribbiesesearch
examines concerns of various stakeholders involved in development, growth and preservation of the
WaterlooMoraine. It also presents information about areas throughout the Moraine that are of concern
by providing a more comprehensive review of what is currently known and understood about the
Waterloo Moraine. This geomorphological feature and its assodssiaels are then compared to the
Niagara Escarpment (NE) and the Oak Ridges Moraine (ORM); two features that are managed through
provincial legislation. This evaluation provides insight as to how the Waterloo Moraine compares to the
NE and the ORM in itdrmeline of achieving a higher degree of recognition and protection.

Overall, this thesis presents a timeline of information about the Waterloo Moraine including its
history, the evolution of its recognition within the ROW and how it is currently incatpadinto regional
and provincial legislation regarding protected landscapes. It is the first to examine the Waterloo Moraine

comprehensively as a landscape unit.



1.1 Purpose

In order to allow growth, development, conservation and preservatioretdastauccessfully on
the Moraine, it is important to define and delineate the most important attributes of the Moraine that
require management for future use. Managing development across the Waterloo Moraine is a complex
and difficult task, considering theversity of perspectives of stakeholders who have an interest in the
landform. At the same time, conflicting stakeholders and their visions ensure that a more comprehensive
understanding of the landscape is taken into account. The purpose of thidrissteaexamine how it
might be possible to achieve the coexistence of preservation and development desired by multiple
stakeholders of the Waterloo Moraine during the rapid population growth of froe@tury.

The following research questions will beestigated:

1. What do we currently know about the Waterloo Moraine and how is this knowledge (or lack
thereof) applied to its future existence and sustainability?

2. Who are the stakeholders involved in the growth and management of the Waterloo Moraine?

3. Which areas of the Waterloo Moraine need to be protected from development most?

4. Where does the Waterloo Moraine fit into management policies and plans existing in the Region
of Waterloo and in the Province of Ontario?

These research questions provide thedsiamework with which development decisions
concerning the Waterloo Moraine should be based. From this research a greater understanding of the
context for moraine management can be gained and applied to other similar features found in southern
Ontario. More specifically, this research will set the context for moraine management in the ROW for the
Waterloo Moraine. In this thesis, an examination is conducted of how to approach the management of the
Waterloo Moraine and its resources. Understandiniylbraine more comprehensively is necessary as it
will:

a) Outine what is currently known about this important geological landscape
b) Provide an understanding of the extent to which the Waterloo Moraine is protected from

development and growth



¢) Aid in the develpment of a comprehensive managensénattegy for the Waterloo Morairia
time forthe rapid growth expected in the next few decades
Since the majority of studies concerning the Waterloo Moraine have so faiobasadn nature
(regarding its geolody hydrology? and environmeftindependently) this study will initiate a
comprehensiveaview of how this feature has been managed up to now and what can be done to guide
management in the future. Previous studies focusing on particular areas within tHedNdoeaine will
contribute to this research by providing an understanding of what has already been examined of the
Mor aine thus far and where research is being dire
various attributes. Largely, a fazon the hydrologic functions of the Moraine have been most studied
while other areas such as an understanding of the preservation of ESLs and the importance of the Moraine
as an economic attribute to the ROW have only recently been more focused oarithrasd
recognition. With a rapidly growing population in the Region and multiple stakeholder views, it is
i mperative to consider al/l of the Waterl oo Morain
the Region and their respective concemthe decision making process for Moraine management.
Figure 2 shows the dimensions of stakeholder involvement for management of the Waterloo
Moraine. The inclusion of different opinions at various levels would contribute to a more inclusive,
multi-dimensional management strategy. It is difficult to make decisions regarding land use change if all
parties are not first considereds what might directly affect one outcome, may indirectly affect another.
Once decisions are made, a great deal of corntplexists upon implementation, as different stakeholders
may not agree with the option chosen for a particular issue. Choosing to ignore stakeholder opinions is a

decision in itself and while this may be the easiest choice of all, it is not necessaligst one as issues

! Taylor (1913) was the first to give recognition to the Waterloo Moraine. Other significant contributions have been
made by Chapman & Putnam (1943;1951;1984), Karrow (1963;1968),l&and.981) and Bajc (2002Blackport
Hydrology Incet al., 2009).

% Dixon (1973) provided the first major regional study for the water supply in Kitch&ta¢erloo area. Dr. Emil

Frind constructs one of the earliest groundwater flow models in provir@atario and Terraqua Investigations

Ltd. helped contribute to water resources definition studies in 1992 andBl@@&rort Hydrology Ineet al., 2009).

% Environmental studies have been conducted primarily by the Regional Municipality of Waterlontrativag on
subwatershed studies and delineating a Natural Habitat Network in BR2@kgort Hydrology Inet al., 2009).
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of concern continue to exist and sustainable management practices are not necessarily best employed to
protect significant features of various remaining available landscapes.

The primary overriding policies for the Waterloo Moraineliide; The Planning Act (1990),
Provincial Policy Statement (PPS) (2005) and the Regional Official Plan (ROP) (2009). These will be
further discussed in chapter 2. These primary overriding policies also include and have been influenced
by legislation sah as the Clean Water Act (2006), Conservation Authorities Act (1990), and Greenbelt

Act (2005).

[ Province of Ontario ]

Region of Waterloo

Cities/Townships in Region of Waterloo

Oxford County

Waterloo
[ Development Companies ] Moraine [ Environmental Groups ]
Aggregate Companies Management Educational Institutions

Regional Industries

Environmental Consulting Companies

Grand River Conservation Authority

Local Media

[ Local Residents of the Region of Waterloo]

Figure 2: Range of Stakeholder Involvement in Managing the Waterloo Moraine

1.2 Structure

The first chapter of this thesis has alg outlined the topic of study, research gap and direction
of research. The second chapter provides a literature review of the Waterloo Moraine with the intention
of providing a thorough understanding of its attributes and their function for surrowmdimunities. It
includes past and current concerns for the Waterloo Moraine and will examine current policies and
legislation employed across this landscape. The third chapter reveals two case studies of provincially
protected areas The Oak Ridges Maine and the Niagara Escarpment relate the evolution and

implementation of these conservation plans to that of the Waterloo Moraine which is not currently

provincially protected. This chapter arbvwal i ncl ud
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initiative to protect important greenlands networks within Ontario. The fourth chapter will describe the
findings of the research. It includes a timeline of events regarding the Waterloo Moraine and where areas
of development will pose a comm for the well being of its sustainability. It also introduces criteria for
assessing the areas that need more attention in future growth deadimy. Chapter five discusses the
recommendation of this thesis to create and implement a Waterlooné@xet in the Region of

Waterloo. It also discusses how the Niagara Escarpment and Oak Ridges Moraine contribute to the
recommendations in this thesis for the future management of the Waterloo Moraine. Finally, chapter six
is composed of the overall cdasions and recommendations for this research pertaining to future
management of the Waterloo Moraine as a landscape unit within the Region of Waterloo and Province of

Ontario.

1.3 Methods

The objectives of this research are to determine what is alreagynkabout the Waterloo
Moraine with respect to its significance in the Region of Waterloo as well as to examine the current
policies implemented across the Morainebés | andsca
directives for the Waterloo Maine which is discussed further in Chapter 6.
While the study area generally included the ROW, it primarily focused on areas located within
the boundaries of the Waterloo Moraine including a small portion of Blan&iertheim Township in
Oxford Countyinto which the Moraine extends. The case studies focused on those areas located within
the Oak Ridges Moraine boundaries, the Niagara Escarpment boundaries and the Greenbelt boundaries.
This research used a three pronged approach to gather informatiading; an irdepth
literature review, interviews and a case study of landscape unit protection in the Province of Ontario using
the examples of the Niagara Escarpment and the Oak Ridges Moraine. This research is qualitative in
nature in that it is fraed in terms of using words and opemded questions in order to gain insight to the
various concerns and opinions relating to the existence and management of the Waterloo Moraine

(Creswell, 2009). Qualitative research is used to explore and understasidl @shuman problem with



respect to groups or individual opinions (Cresswell, 2009). In this thesis, the management of the
Waterloo Moraine is explored through the opinions of various groups and individuals in order to
understand how the Waterloo Maraiis currently being managed and address potential thoughts for
future management of this geomorphological landscape unit. Resulting in a more inductive style and
concentrating on the importance of rendering the complexity of a situation, qualitatiaechemethods
were better suited to reach the objectives of this research to;

1. Toreview literature and other information resources about the Waterloo Moraine to determine
where the focus has thus far been placed and establish where more knowledgedisanseclre
the Moraineds future existence and sustainabil
To examine stakehol der roles and invol vement
3. To examine areas throughout the Waterloo Moraine that require more consideration before
development takes plaead

4. To provide recommendations for the future management of the Waterloo Moraine

1.3.1 Literature Review and Policy Examination

The method for this research involved an extensive literature review of information available
about the Waterloo Moraine and alipy examination of government documents. To conduct the
literature review, research involved an examination of a variety of documents, policy plans, newspaper
articles, reports, books and internet websites. The main literature examined topics iHaolvinge
management and planning, the ROW, attributes of the landscape in the ROW, the Waterloo Moraine, the
Niagara Escarpment and the Oak Ridges Moraine.

Results for the estimated overall size of the Waterloo Moraine were estimated using the following
information:

i Overall size of the Region of Waterloo, 1368 km? (Statistics Canada, 2009);
ii.  Individual sizes of Cities and Townships in the Region of Waterloo (Statistics Canada, 2009);
iii. Overall size of the Waterloo Moraine (RMOW Streets and Planning Dat@);200
iv.  Overall sizes of portions of the Waterloo Moraine in each respective city/township (RMOW
Streets and Planning Data, 2009)



The timeline for the Waterloo Moraine was composed from secondary sources. The policy
review of relevant government documentgoiived the Planning Act (1990) and the Regional Official
Plan (2009) with respect to their recognition of the management of this landscape unit and its associated
attributes.

Devel opment hot spot criteria wasl &g ecaltasds iafcicco
for the Oak Ridges Moraine development hot $piteria combined with personally viewed threats to
the landscape unit particularly seen through concerns thus far voiced for the protection of the Waterloo
Moraine. Although primarily enironmental concerns have driven these areas to become areas of

concern, economically, there may be more areas than recognized in this thesis.

1.3.2 Interviews

In order to clarify and acquire information not evident in the literature review as wellnea gai
better understanding of concerns/concepts and planning and management initiatives of the Waterloo
Moraine, personal communication and personal interviews were conducted. An ethics review process
was performed prior to personal communication takingeplaA guideline of questions used can be found
in Appendix A. This research was approved by the Office of Research Ethics at the University of
Waterloo.

Those interviewed primarily involved various regional officials. Louisette Lanteigne, Josh
Garfinkel and David Wellhauser were contacted to better understand concerns from a more local
perspective as well as their views on the protection of landscape units. The information received from
participants mostly contributed to solidifying information disexd through the review of secondary
sources in the literature and policy review. Additional information contributed by participants has been
included throughout the thesis. Participants included:;

i. 5 Regional planners

“For the purposes of this paper, a development 6hot spo
economically valualel that requires a greater amount of consideration before development can occur. Depending on

the characteristics and attributes of the particular site of interest, development may or may not occur and a greater

level of protection may be employed to pdtthe area from development in the future.
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ii. 3 professors from; the Faculty offlHaand Environmental Sciences at the University of
Waterloo, the Faculty of Recreation and Leisure Studies at the University of Waterloo and the
Faculty of Environmental Studies (Geography) at the Wilfrid Laurier University

iii. Josh Garfinkel, Earthroots

iv. 2 Local residents and advocates for the protection of the Waterloo moraine (One of which was
from the Waterlooians group)

v. 1 Hydrogeologist from the Grand River Conservation Authority

vi. 2 representatives from Ministry of the Environment including; a hydrogeokagisa senior
policy analyst
vii.  City of London physical engineer for the Regional Water Supply

1.3.3 Case Studies

In order to assess the current status of the Moraine within the Region of Waterloo and the
Province of Ontario, case studies of the Oak Ridgasine and the Niagara Escarpment were developed
to assess the importance of protecting natural landscape units located throughout the Province. Case
study and contextual information for the Niagara Escarpment and the Oak Ridges Moraine is presented in
Chapter 4. These two case studies were chosen because of their provincial status of landscape unit
protection, their physical connection to one another and their potential to influence other similar
management plans in the future. They were chosenasimed t o eval uate the Water.|
state with respect to management within the ROW and Township of BlariglEmtieim.

Information gathered for the case studies presented in this thesis were largely acquired from
books, journal articles and Wsites containing information about the Niagara Escarpment and the Oak
Ridges Moraine. Research completed by Whitelaw et al. (2004 & 2008) was especially useful and
contributed greatly to the case study chapter of this thesis. These sources contrithgéaformation

located in chapter 4 including; their general contexts, policy reviews, implementation issues and timelines

of events for both landscape units.

1.3.4 Methodological Issues
A limitation that existed was the access to specific documentsas regional documents,
reports and consulting firm research papers. Although many of these have been produced, getting access

sometimes proved to be difficult as they were not available for viewing during the review process of the
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Waterloo Moraine catucted by the Ministry of Environment from 20@809. On the internet, often
portions of documentation would be available rather than in their entirety making it difficult to properly
assess what has been accomplished and how it has impacted decisiatingelye Waterloo Moraine.
Information not released to the public was for the most part not included in this research.

Limitations with respect to those communicated with also occurred during this research process.
Bias in emails, telephone calls gmersonal interviews played a factor in acquiring information on this
topic depending on the stakeholderds involvement
management for the Waterloo Moraine. Often stakeholder opinions strongly identifidduadli
thoughts on the protection and management of the Waterloo Moraine which made it difficult to have a
neutral perspective during discussions. The opinions of various stakeholders were taken into

consideration and have been incorporated within suleseghapters.
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Chapter 2: Review of Studies and Issues on the Waterloo Moraine
Complex

2.1 Context

Landscapetake on many different forms afighctions having been shaped by numerous
processesver thousands of yeartn Canada, mountains, flat aguitural lands and the Canadian Shield
are some dominant landscapes that can be seen travelling from the west coast eastward. In Ontario, three
of the five Great Lakes are a dominant part of the scenery encompassing lands containing eskers,
drumlins and arious river networks leading into the Great Lakes basins. These various landscapes have
largely been shaped by glacial activity and provide beautiful unique aesthetic valeprimvthceas
well asbeneficialnatural resources and economic opportusifte the communitiesesiding in this
location of Ontario, Canada.

Over time, landscapes and landscape features are becoming more widely recognized by the
public. Looking back 50 years ago, many people were not familiar with the elongated ridge of rock
running in a nortksouth direction through Ontario now acknowledged as the Niagara Escarpment. The
Oak Ridges Moraine is another exampladfndscape unknown to many years ago but is now a
recognized landscape unit in the GTA. The increase in faryligiknown landscapes has led to the
recognition of the important role that they have within the areas in which they reside. While many are
still unaware of smaller landscapes such as drumlins or eskers, more awareness is being created for the
recognition of escarpments and moraines due to the increased desire for protection of their functions.

These mportant gemorphdogical features called morainasescattered throughout the
landscape of southe Ontario. Of differing sizes artkights, these landape features contain resources
that are important to surrounding communiti€ne of the most importaneésources is thavailability of
watercontained within moraingbat supporhatural recreational aredgbitats for wildlife agricultural
activities,aggregate resourcasd human consumptiorProtecting his water supplyunctionis therefore
a criticalmanagement componeior moraines irsouthern OntarioFigure 3illustrates the locations of

thesemoraines.
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Figure 3: Moraines in southern Ontario (Chapman & Putnam, 1984

The term fAimorained was originally used to desc
in the French Alps (Ritter et al., 20023ince noraines take on many different forms and haviedifg
dimensionghere isa wide variety of definitions for what a moraine actually is (Ritter et al., 2002). A
moraine can generally befiteed as a landform made up of mixed gravels, clay, sand till that was
created by glacial activity when melttea deposited material of unsorted sediment during a period where
the glacieremained stagnanOtherphraseso describe a moraine include; glacially deposited ridges,
material deposited by glacial ice, and sediments carried on, in and/or under a(gtacikaile, 2007).
Trenhaile (2007) describes moraines as fAéridges o
deposited at, or c Imoraire can be classified as teanmal, fatenal grécessianal, A

medial and interlobatdR{tter et al., 200 Descriptions oflifferent moraine typeare provided irTable

1.
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Table 1: Types of Moraines (Trenhaile, 2007; Ritter et al., 2002)

Type of Moraine

Description

End Moraines
Terminal (mark furthest advance of ice)
Lateral (At/Near side of mountain glacier)
Recessiona(At glacier front during
temporary halt or readvance of ice)

Material accumulated across termini of
actively moving ice

Formed in front of advancing glacier or
one that is stationary

The outermost ridg marking the limit of
ice advance

Kame Moraines

Sediments deposited at ice margins by
meltwater rivers rather than directly by ic

Delta Moraines (Flattopped moraines)

Sediments deposited by meltwater rivers
along ice fronts standing in water

Re-equilibrium Moraines

Sediments deposited as a result of ice
margins coming into contact with water
suddenly becoming grounded on land dU
to glacial retreat, break in slope of groun
or drop in water level

Ground Moraine

Gently rolling surface of sediment raked
from beneath the ice

Interior and Minor Varieties
Washboard (Small/parallel ridges
perpendicular to direction of ice movemen
Aka. Cross Valley Moraine
Interlobate (Formed where twor moreice
lobes meet)
Medial (elongated ridges formashere
meetng of two valley glaciersakes place
Rogen(Large sequence of ridges transvers
to ice flow)

Moraines as a result of underlying
topography

Moraines have many hydrological components thereby sustaining the health of watersheds and

neighbourhoods (PHE, GRCA & MPCI,2005. They are naturally occurring features that absorb and

retain water from rain and snowmelt (PHCS, GRCA & MPCI, 2005). The water, which seeps into the

ground, is stored throughout the layers of sands and gravels. Much of theweatealy reaches

underground storage basins called aquifers which have a primary function to filter surface and ground

water eventually releasing it into lakes, rivers and streams within the area (PHCS, GRCA & MPCI,

2005). As a primary storage area foougndwater, these aquifers produce water available for

consumption and aid in providing drinking water to surrounding communiResharge areas are

responsible for transmitting water from precipitation and snowmelt on the grauréhceto the
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subsurfce Significant recharge areas allow more water to percolate into these aquifdrerafateare
considered very important to maintain and protect.

A segment of the hydrological cycle showimgw recharge areas feed into aquifer storage areas
isillustratedn Figure4. This figure representshypothetical landscape and shows how a critical
recharge areafeedgoa qui f er s b e ne at Wells dnedheredalled iriodhese squifefs @ c e .
tap into available groundater resources thateatused by surrounding communities. Although the critical
recharge area is labeled, recharge occurs over the wainlealarea. In the case of the body of surface
water, groundwater is capable of recharging surface water and viceageatspicted by théouble sided

arrows

Critical
Recharge Area

Unconfined Aquifer

Confined Aquifer

Bedrock

Figure 4: lllustration of recharge areas, ajuifers and aquitards on a hypothetical moraine landscape Water

from the critical recharge area contributes most to aquifers. Discharge flows into the body of dace water.

The unconfined aquifer has potential to recharge the surface water and vice versa. Wells are then drilled into
the aquifers to acquire water for human consumption.
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While the hydrology is aextremelyimportant function of moraines, otheosmponents
contribute to theignificanceof these landscape unitgich alsoprovideecological, recreationand
economidunctions for surroundingreas Natural areasupplyhabitats for plants and animals
Recreational activities such as walkingils can bénstalled Moraines have good soil for agricultural
activities Sand and gravel resourcaee availabldor use by the aggregate industry. Agriculture and
aggregate resources contribute to the economy in which these activities take plateheske combined
with hydrologic functios make the presence of moraiimaportant to communities iwhich they reside.

The protection and management of moraines became provincially recognized through the Oak
Ridges Moraine Conservation Plan (ORMG@R)rovedin 2002as authorized by the Oak Ridges
Moraine Conservation AGORMCA) in 2001 Theplan implements policiegoverningthe ORM as a
landscape unit by multiple municipalities and counties based upon their possession of individual sections
of morane. To date, no other moraine in southern Ontario or anywhemiad@ has yet received the
same ecognition as the ORM yet some provide the same important features and functions that the
ORMCP was designed to protect.

At least twelve morainesxistwithin a 50km radius of Kitchen&Waterloo including the Galt,
Paris and Waterloo Moraines which are the most significant within the Grand River Watershed
(McKenzie, 1994).These moraines can be seen in Figuréntil recently, these moraines had been
studied from docusedperspetive and were not examinedmprehensiy (personal communication,
CurtisK., April 25, 2009. Thefocusedplanning interests of these moraines examined by the Grand
River Conservation AuthoritfGRCA) and the ROW have for see years now centered on municipal
water supply (80% of the ROWO6s water supply comes
relates to base flow, water quality and temperatures of the Grand River, as well as tributaries from
Regional morainespérsonal communicatiorGurtisK., April 25, 2008. This focus on municipal water
supply and discharge has led the Region to spend much time developing policies and mapping wellhead
protection sensitivity areas, groundwater discharge areas and importanafegcharge areas seen in

Figure5 and Figures (personal communicatioqurtis K., April 25, 200§.
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Figure 5 reveals the recharge areas and the surface water intake protection zones located within
the ROW. Intake protection zones are areas drsarrounding a water intake pipe which takes water
from a lake, river or stream and transfers it to a water treatment plant $gsieaervation Ontario,
2009) The Clean Water Act, 2006 requires municipalities to identify these intake protection zones
(Conservation Ontario, 2009) The ROW has done so in the 2009 RORmed| byzone land zone 2.
Zone 1 is the location of the intake pipe located in the Grand River as well as an arexoféaimg) a
200 metre radius upstream of the municipal ini@egion of Waterloo, 2009€onservation Ontario,
2009. Zone 2 is a protective area around zone 1 of which a hazardous spill could reach the municipal

surface water intake in a 2 hour time of trafigegion of Waterloo, 2009c; Conservation Ontario, 2009)

Zone 1 and portions abne 2 are located on the Waterloo Moraine.
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Figure 5: Region of Waterloo's Regional Recharge Areaand Surface Water Intake Protection ZonegRegion

of Waterloo, 200%; Modified by Lindsay Poulin, 20()
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The Region of Waterloo has alsgtentifiedwellhead protection areas as shown in Figure 6.
Wellhead Protection Areas (WPAS) are classified according to their vulnerability to contamination, their
importance in the municipal drinkingater supply andhe length of time it takefer the groundwater
within theWPA to reach the municipal drinkingater supply well (Region of Waterloo, 2009¢). WPA 1
delineates a radius of 100 metres around the municipal well (Region of Waterloo, 2009c). This is the
highes sensitivity area requiring the most amount of protection (Region of Waterloo, 2009c). WPA 2 is
the area surrounding WPRwhich includes area with a maximum contaminant time trevalwellof 2
years (Region of Waterloo, 2009c). WPA 3 represents aiigas 2 to 10 year time of travel to a
municipal drinkingwater supply well (Region of Waterloo, 2009¢c). WPA 4 is a medium sensitivity area
found within a2 year time travel of a municipal well (Region of Waterloo, 200%aeas marked as
Groundwater dder the Direct InfluencéGUDI) of Surface Waterequire a higher level of protection
and treatment than other municipal wells (Region of Waterloo, 200%d3.is because GUDI wells draw
groundwateKconnected to surface watém locations where containants many not be filtered
adequately by overlying soil and subsurface before entering the well (Region of Waterloo, 2009c).

The Waterloo Moraind@as been overlain on the wellhead protection majguare 6to show
wellhead protection areas in relatimnwhere they exist within the Moraine compl&kere are
approximately2 category 1 WPAs, 10 category 2 WPAs and 6 category 3 WPAs. The classification 4
WPAs are present within most of the core of the Waterloo Moraine complex. Overall, the Waterloo
Moraine contains a significant number of wells and encompasses a large portion of their associated
protection areas verifying the significance of this landséapthe Rgion. The presence of these wells,
WPAs andnunicipatwater supply wells supplied by @ areas reveals the importance of land use

management across the Waterloo Moraine.

® Groundwater under the direct influence of surface water tends to have significant surface water characteristics as
some aquifers are recharged locally and only remain in the aquifer for a short period afftreebling removed

for use (Government of Saskatchewan, 2007). The groundwater often has incomplete/undependable subsurface
filtration of surface water and infiltrating precipitation (Government of Ontario, 2001).
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In order to properly manage a landscape unit its components must fitgsnpeshensively

understood so that proper management technicarebeapplied tothesevarious components of the

landscape.Such components include agricultural land ms@eralaggregate extractiomater resources,

natural recreational areas, wetlands, settlement areas and natural habitat n&th@rks.

interconnectedness of these components must also be considered so as to protect the landscape as a whole

rather than as indidualfeatures In order to do this, comprehensive management must be applied to

significantmoraine landscapes so as to include as many of their landscape components as possible. To

date, this type of management has only tamlied to one moraine lanmgpe- the ORM Although the

O R M &anservation plan has not bdabeledasa comprehensive management approaclinstead as
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an ecosystem approadhstill encompasses thmsic principles of comprehensive managenanthe
landscape unit as a whole

A comprehensive understanding should be attained for significant landscapes so that
comprehensive management ¢enappiled to a management plan for morain&gis term is a concept
that hasso far onlybeen applied to describe urban forests and wagdssin the present research, the
termcomprehensive managemenbperationally defined asisualizing a total area and understanding
the complexities of location, ownership, and condition (Grey, 198pplying comprehensive
management strategitsdl landscape planningllows forthe incorporation of annderstanithg to the
fullest extenof how the landscape operates and what functions its various features provide to
surrounding communities, habitats and the existence of important natural Aceasding toGene W.

Grey (1995) in his bookhe Urban Forest: Comprehensive Managemignig, approach attempts to gain
an understandingpf urban foresisfrom an altinclusive and wideganging perspectiveGrey (1995)
suggests thahts management methiglassessed from different viewpoints and first requires a
visualization of the total urban area in order to understand the complexities oéttsrig ownership and
condition. So far, an overall assessment of these complexities has not yet beeteddiompiee
Waterloo Moraine.

Comprehensivemnagement fisuggests orchestrationodo invec
picture (Grey, 1995). Not only is it necessary to understand surface landscape components, it is also
necessary and just as importemtinderstand components beneath the surface to gain insight into
potential impacts of various activities conducted on a landscape. For management, it must be noted that
the entire landscape (unit) cannot be treated eqaatlyrequiredothdirect managaent (making
management decisions) and indirect management (calling for others to partake in managing their
individually owned sections of land) to work together in protecting areas of importance (Grey, 1995).

Comprehensive management with respect todeagke features (more specifically, moraine
landscapes) requires intense understanding of a landscape unit to include as much information known

about the particular landscape in order to successfully manage and monitor changes to and impacts on a
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landsc@e. Under this ddhition of comprehensive amagement, it is important and necessary to 1) assess
the landscape unit as a whole, bothtmnsurface and subsurface aphsider who the key stakeholders
are in decision making processes across the landaoitp8) decide where protection is needed and
where settlement areas can be allowed 4) designate areas according to their significance and structure and
5) to continue to examine and monitor the changing landscape. In understandingiapkandscape
using theseampreénensive rmnagement strategies, its status within the communities can be assessed
leading to more successful awareness and managentaiglahdscape unit.

This research, providehe mosttomprehensivand up to date understandiingot he ROW®G6 s
Waterloo Moraine.After completing a more thorough reviewtbfs landscape unig more
comprehensive anagemenapproactcan be applied to the preservation and maintenance of this moraine
and possibly be applied to the managemeuwtioérmoraines or valuable natural landscape units. While
the application of this managemexproactoffers a newwvayto protect and manag moraine unitit
also offers a more inclusive understanding of the feature and the functions it provides thattare vital

surrounding areas.

2.2 The Region of Waterloo

The Regional Municipality of Waterldmasa population of 478,121 people and covers an area of
1,360 square kilometers in southntral Ontario (Statistics Canada, 2009). This Region is comprised of
threemajor cities (Kitchener, Cambridge and Waterloo) and four townships (Wellesley, Wilmot,
Woolwich and North Dumfries). Located in southern Ontario about 100km west of Toronto, it is one of
the fastest growing areas in Canada (PHCS, 2006). Since 19®egdima has grown on average about
1.6 percent per year and in the last 5 years the population has increased by about 9% brgear
specifically,approximately 7,900 peopleave been added to the Region annually sk@d (PHCS,
2006). In the five gars leading up to the 2006 census, the population grew by almost 40,000 people
(PHCS, 2006). This ranks Waterloo Region to be tffdd@est urban area in Canada and th4

Ontario causing growth and management of landscapes to be importanofajigcsission (PHCS,
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2006). By 2031, the ROW is expected to reach a population of 7280p0(Region of Waterloo,

2009a). Table 2showspopulation values for the Region and individually for each city and township.

Table 2: Growth in the Waterloo Region by Municipality, 200:2006 (PHCS, 2006).

Name Population Population Absolute Growth | Percent Growth
2001 2006
Waterloo Region 438,515 478,121 39,606 9.0%
Cambridge 110,372 120,371 9,999 9.1%
Kitchener 190,399 204,668 14,269 75%
Waterloo 86,543 97,475 10,932 12.6%
North Dumfries 8,769 9,063 294 3.4%
Wellesley 9,365 9,789 424 4.5%
Wilmot 14,866 17,097 2,231 15.0%
Woolwich 18,201 19,658 1,457 8.0%

The ROW has introduced many strategies, management plans and policy plates ito

manage its people and resources since its creation in T9i&3e includethe Regional Official Plan

(ROP/ROPP), the Environmental Sustainability Strategyaniduswater protectiorstrategies such as

the Water Supply Strategy (WSS), the WaResources Protection Master Plan (WRPMP) and the Source
Water Protection Master Plan (SWPMPE si ghed t o p mbundantvater redowecedhe gi on 6 s
2003, the ROW released the Regional Growth Management Strategy (RGMS) due to ttaeaapid

population growth being experienced. The RGMS is intended to providddomggrowth management

over the next several decades mostly focusing on
employment development as well as preserving communitywstgt{Region of Waterloo, 2009byhe

concern for the environment, its features and functions is a key element of this strategy. The goals of the
RGMS are listed in Tabla Of importance to this research is the recognition in this strategy for the

protection and preservation of moraines due to their role in maintaining the overall water balance and
ecological health within the Grand River Watershadide from this, little is mentioned about the other
important contributions thahoraines provideto the Region. The RGMS will be discussed further with

respect to moraine management and protection in Chapter 4.
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Table 3: Regional Growth Management Strategy Goals (Region of Waterloo, 2009b)

Enhancing Our Natural
Environment

-Provice safe, drinkable water
-Improve air quality
-Protect natural resources
-Protect food supply
-Minimize Urban Footprint
-Reduce Energy Consumption

Building Vibrant Urban Places

Providing Greater Transportation

-Promote successful downtowns
-Create safe communities
-Provide housing choice
-Respect diversity of cultures
-Maintain built heritage

-Provide balanced live/work
opportunities

-Encourage new investment in
existing urban areas

Choice
-Improve access to jobs and servic|
-Balance transportation system
-Improve transit service
-Integrate different transportation
modes
-Improve air quality
-Increase physical activity
-Enhance cycling facilities
-Create more pedestridniendly
environments
-Maximize efficiency and
effectiveness of road network

Protecting Our Countryside
-Maintain distinct rural communitieg
and landscapes
-Preserve agricultural land
-Encourage local food production
-Recognize uniqueness of
Mennonite and Amish cultures

Fostering A Strong Economy

Ensuring Overall Coordination

-Ensure a diverse economic base
-Provide oppdunities to live and
work in the Region

-Maintain competitive advantage tg
attract new investment and skills
-Support public programs and
services

-Increase employment opportunitie
and prosperity

and Communication
-Create flaibility with regard to the
Regionds i mpl ems
-Coordinate RGMS with other
Regional initiatives for operational
efficiency
-Evaluate and monitor the progresg
of the RGMS
-Coordinate effective
communication of the RGMS both
internal and externab the Region
-Ensure strong linkages between
RGMS initiatives and
complementary human service
planning initiatives
-Acknowledge that a diverse array
partners are required to effectively
implement RGMS related actions

Another important document apgdi to the Region is the Regional Official Policies Plan

originally implemented in 1976 armbmprehensively revieweahd reneweth November of 1995

(Region of Waterloo, 2009c¢)This Provincially mandated document provides policies to manage and

direct land use change in the ROW in relation to the effects it has on the cultural, social, economic and
natural environment of a municipality (Region of Waterloo, 2009c). In 2005, the ROW began to again

make alterations to the ROP in an attempt to incorporditggsoof the Provincial Policy Statement (PPS)

and later, in 2006 the Places to Grow Act (Region of Waterloo, 2009¢). The ROP is required of the

Regionunder the Planning A¢b manage and direct physical land use change and its effeitis on

municipalty (Region of Waterloo, 2009c)n order to direct growth, the newest version of the Regional
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Official Plan (ROP)Wwascompleted in June of 2009 to provide guidelines for practical and balanced
growth throughout the Region up until the year 2029 (Regidiaterloo, 2009c).
The most recent version of the R@Bvers topics ranging from infrastructure needs of urban
areas in the Region to the protection of natural areas and their resources including new and innovative
ideas such as alternative/renewablergy systems. It also addresses issues such as supporting the
countryside and the protection and management of natural resources such as source water protection and
aggregate resources. The ROP recognizes the Waterloo, Paris and Galt Moraines ansagdfic
critical to the Region (Region of Waterloo, 20094)though the 2009 ROPovers the major
components of the Moraineds features such as its
source water areas and aggregate resqutme®ora n énfpartance with respect to these features and
functions is not thoroughly divulged and minimally touched upon as an interconnected landscape unit.
The Waterloo Moraine and the 2009 ROP is discussed further in Chapter 4.
ThreesignificantMoraines(Waterloo, Paris and Gakliremost recognized antentioned under
the Source Water Protection section of the ROP as they have been identified as significant contributors to
t he Regionés drinking water supplingtheserésourcestfroms s ec't
contamination and land uses that could destroy recharge areas is an essential goal of the ROP in order to
maintain human health, economic prosperity and a high quality of life in the Region (Region of Waterloo,
2009c). The GRCAIs responsible for the development of source water protection plans for the Region
and all of the Grand River Watershed. The GRCA and Grand River Watershed will be discussed in the

next section.

2.3 The Grand River Watershed

The Grand River Watershedttse largest watershed in southern Ontario and primary watershed
within the ROW (GRCA, 2008)The Grand River Watershed is shown in Figur®verall, this
watershed covers 6,800 square kilometers of land of which 80% is actively farmed (GRCA, TI895).

Grand Riveiis the main water body in the watershed #iods 300kilometersthrough southwestern

24



Ontario from Dufferin County to Port Maitland situated on Lake Erie (GRCA, 2008). This watershed
covers 38 municipalities and includes 925,000 resident€&;R008). About 6% of the population
residing in this watershed gets their water from wells while anoi®érdt the water comes from the
Grand River (GRCA, 1995). The Great Lakes provide about 3 % of the water (GRCA, 1296).
rivers that feed it the Grand River include Conestogo River, the Eramosa River, the Speed River and
the Nith River. Three dominant geological landscape features in the Grand River Watershed include the
Waterloo Moraine, the Paris Moraine and the Galt Moraine.

The Grand Rier Conservation Authority (GRCAhamed in 1966)ays claim to be the first
watershed management agency in Canada originally called the Grand River Conservation Commission in
1934 (GRCA, 2009)This corporate body allows municipalitig®oughouthe Gand RivelWatershed
to work together in managing water and natural resources for various communities (GRCA T2&09).
GRCA is responsible for developing and implementing programs to maintain water health and quality,
facilitate watershed planning, protewtural areas and providavironmental education (GRCA, 2009).
In total, 38 municipalities located throughout the watershed manage the Grand River and surrounding
areas. Al municipalities are incl ofdéahlareen t he au
which allows multiple stakeholder perspectives to be incorporated into planning and managing the Grand

River Watershed (GRCA, 2009).
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Figure 7: The Grand River Watershed (GRCA, 2006)

The Grand River is a source mfinicipal water for the city of Brantford, the village of Ohsweken
and theROW (GRCA, 2004). Th&ROW receives approximately one quarter of its water from the Grand
and the city of Brantford and village of Ohsweken rely solelthismwatershedbr their watersupply
(GRCA, 2004) Making sure itemainsn goodconditionis extreme
ely important.

Anthropogenic activities such as urban sprawl, agricultural practices and industrial operations
have been recognized to play a part in this watershed (C@yeiph, 2005). Ingstrial contaminants,
spills, discharges, landfill leachates, leaky storage containers and poor disposal phavtice® ability
to contaminate groundwater resources throughout the Grand River Watershed (City of B)&ph
Thesehowever, are only some of the methods by which groundwater rescorgd become

contaminated. Protecting the groundwater resources of the Grand River wategsheda multi
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faceted strategy including management techniques such as regulation glaahning, water resources
management, best management practices and education (City of Guelph, 2005).

Agricultural and rural impacts can also affect groundwatdity with pesticide use, the
application of fertilizers and manure, storage and digmdsmimal wastes and improper disposal and
spills of chemicalsity of Guelph 2005). With 76%of the total land area in the Grand River Watershed
used for agriculturéhefear of groundwater contamination is a condarmanaging water resourceSity

of Guelph 2005).

2.4 The Waterloo Moraine

As briefly mentionedn chapter 1the Waterloo Moraine is a gemrphdogical landform in the
RMOW (refer toFigurel). It isdefined as an irregular tract of gently rolling to hummocky terrain
occupying abous00 squardilometersof land and containing the characteristics of a hummocky kame
(Bajc, 2002 McKenzie, 1994). The overall shape of the Moraine is not consistent across all maps
however in general it is a nebtdhaped mound of materials composed oftly sands and gravels. It
has a relief of approximateB0 metergRussell et al., 2005). Out of the main body of till forming the
Waterloo Moraine there are approximatsix ridges that extend out from the central mass in all
directions (Karrow anddschi, 1996). There are also simattached much smaller mounds of the
Moraine that extend into each township. The main four smaller ridges extending from the Moraine have
been referred to as the Washington, Phillipsburg, Crosshill and, Hawkesvike(Bpssell et al., 2005).
The Waterloo Moraine covers most of Kitchener and Waterloo, stretching out into the Townships of
Wellesley, Woolwich, Wilmot, North Dumfries and crossing into Oxford Counity Blandford
BlenheimTownship Encompassed by the &d River to the north and easte Conestogo River to the
north and the Nith River to the west, the Waterloo Moraine is located in the Grand River Watershed
therefore making the GRCA a major stakeholder in planning decisions throughout this area.

The Waerloo Moraine is interlobate meaning it was formed by two advancing ice lobes of an ice

sheet (Ritter et al., 2002; Chapman and Putnam, 1984). This M@ aimesult othe last ice age in
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North America called the Wisconsinan Ice Age. It was durind.éte Wisonsinan (23,00010,000

years) that the Waterloo Moraine was forn(Bdter et al., 2002; Chapman and Putnam, 1984png

with the Orangeville Moraine, the Waterloo Moraine represents the location of the first land to be
revealed once the iceldes began their separation during the last period of glaciation (Chapman and
Putnam, 1984). Glacial ice from the Lake Ontario ice lobe to the east, Lake Erie ice lobe to the south and
the Huron and Georgian Bay ice lobes to the west and northwest reslyattét in the area of Waterloo
Region to form the Waterloo Moraies depicted in Figure arrow and Paloschi, 1996; McKenzie,

1994). When these ice lobes began to retreat, the location of the present day Waterloo Moraine was the
first to be relieveaf glacial ice. Meltwater from these glacial ice lobes transferred till debris to this area
of the Region creating what is now known as the Waterloo Mordihese ice lobes are also responsible

for the creation of other moraine complexes and their &eddills within this system due to the

mingling of lobes during different periods of gladizé movement (McKenzie, 1994).

The Formation of theg
Waterloo Moraine by
Glacial Ice Lobes

Huron/Georgian Ice Lobe

I |

;!Icnrn‘; v
\ PN L Ontario Ice Lobe

eI s
\ \ \ [ Erie Ice Lobe e A

Southern Ontario

Figure 8: Formation of the Waterloo Moraine by various glacial ice lobes during the Wisconsinan ke Age
(Brock University, 2009; Modified by Lindsay Poulin)



The Waterloo Moraine is composed of watdd, fine sands and contains Catfish Creek Till,
Maryhill Till, Port Stanley Till and Wentworth Till (McKenzie, 1994ntermittentlycovering the
Moraine is the Port Stanley Till which defines the glacial readvance over the Waterloo Hills (McKenzie,
1994). Since the majority of sand relates to the overlying Maryhill Till it can be associated to a
formation that was created late in the history of glamiatKarrow and Paloschi, 1996). Figure 9 shows
the subsurface geology of the Waterloo Moraine from the Nith River on the western side of the Moraine

to the Grand River in the east.

(m) WEST EAST
-+—— WATERLOO MOR{)\JJ&E _— —
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)
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Grand River
Grand River

Figure 9: Subsurface Geology of the Waterloo Mraine from the Nith River to the Grand River (Morgan,
2005)

Stratigraphically, the Moraine overlies Catfish Creek and lower Maryhill till (Bajc et al., 2004).
Fine sand, silt and sittand to claysilt diamictons make up the surficial geology of thisdscape
(Russell et al., 2005). From studies of the surface and subsurface landscape, the Moraine appears to be
composed of a complex network of subaquatic fans, deltaic, braided streams, subglacial conduits and

kames and/or kettle depositional environtsgiBajc, 2002).1t is in this complex landscape uititat a
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complex hydrological regimexistscontainingthevaluable recharge areafich supply important
aquiferswith drinking watemvhich support surrounding communities.

The Waterloo Moraine contarpalimpsest topography, meaning a landscape that has been re
modified from its original state. As the glaciers from ice ages covered the land in North America, the
melting of the glacierand subsequent-gdvance of othersaused the land beneath the io be scoured,
scraped and reshaped. This reworking of the landscape beneath the glacier caused sediments and rocks to
be picked up and deposited elsewhere during melting creating different features of the landscape that we
see today such as morainesyrdlins and kettle holes.

First identified by Taylor in 1913, the Waterloo Moraine continues to be studeecbasinually
changing landscape altered through anthropogenic activities and perhaps in the future, for other reasons
such as climate changén 1951, Chapman and Putnam described the Moraine in more detail and later,
Straw (1968), Harris (1969, 1970) and Karrow (1973) also contributed to describing this landscape unit
(McKenzi e, 1994) . The contradi dginehowsthegarlyni ons i n
recognition of the complexity of this landscape unit in trying to depict how and what tills were laid where
and when. The description of the Moraine as an 0
describes the moraine agdariobatei relevant to its spatial distribution and kaimsignifying an ice
marginal complex (McKenzie, 1994). The Waterloo Moraine continues to be a complex feature of the
ROW6s | andscape. This compl exity eassmeotte Momindbe con
so that short and long term negative impacts are minimized and important recharge areas and natural

forested areas are preservedfuture generationw benefit fromit.

2.5 The Importance of the Waterloo Moraine

The Waterloo Moraie, in particular, has multiple features that provide important functions to
surrounding communities, and as a whole, to the Redibese include; clean and abundant water
resources, a diverse habitat for plants and animals, an attractive and distirattlaadscapejatural

recreation areaprime agricultural areas, sand and gravel resources that are close to large markets and
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settlement areas close to major transportation hubs and other largeAsiies from the hydrological,
ecological and soal Moraine aspects, there are also areas of the Moraine that provide an economic
function for the Region. This economical aspect of the Moraine comes from features such as agricultural
practicesand mineral aggregate extraction activitidfiese featureand their functions are affected by

alterations to the landscape

2.6 Concerns and Threats for the Waterloo Moraine

Waterloo has a fast growing population that consists mostly of young workers;meesptys and
seniors (Kotseff2004. Over 70perceant of the housing in thisé€yion has been added in the last 40 years
(Kotseff,2004). Potential rapidyrowth is one of many reasons that a strategy for managing development
throughout the Waterloo Morairshould beconsidered About 5% o f t h e andie gifiatednd s |
the Waterloo Moraine. While the cities of Kitchener and Waterloo are built up areas, the outside
townships still remain quite agricultural.

The cities of Kitchener and Waterloo are the most develap=as of the Waterloo Morain&@he
trend has been to continue development in a westerly direction expandingdesimger Road and
Northfield Drivecontinuing to Fischer HallmaRoadand nowtowardsWilmot Line as depicted in
Figure 10. This figure combines airphotos from 1971 withremtly existing road networks for the west
side of the City of Waterloo. During the last 38 years, much growth has occurred in this particular area
expandingnuch of thepopulation into what were once rural areas of Waterl®seen by the map
overlayof current street data, much development has been in a westerly direction. Airphotos from 1980,
1990, 2000 and 2006 can be seen in Appendix B. These photos show growth in the northwest corner of
the City of Waterloo over time. Through these airphotdgere and when growth has occurred
historically is depicted.

With developments continuing to expand into the more rural areas of the Region, concerns for
this progressing expansion has led to a greater amount of attention by environmentalisted@zeaid

local residents to thendscape and the importance of its functioBmce developments have come
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increasinglyclose to important recharge areas and ESLs, protecting the Waterloo Moraine and its

functions have becomneehigher priority ® conserve angrotectits landscapéor future generations to

benefit fr om. The cespiomgi vegdbsenqee wnae hanendnom t h
received attention from important decision makers and has now began to be assessed as a result of
Environmental Bill of Rights applicationsubmissions relating to developments on the west side of the

City of Waterloo
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Figure 10: This figure includes airphotos of theWest side of Waterlooin 1971and is overlain by 2009 street
network data. In 1971, most of the development existeoetweenBearinger Roadand Northfield Drive as
well assouth of Columbia Street. Since then, growth has expanded in a westerly directiapproachingthe
most western part of the City of Waterloo- Wilmot Line. (LSCL a-j, 1971 RMOW Streets and Planning
Data, 2009;Modified by Lindsay Poulin, 2009
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2.6.1 Proposed West Side Developments

In July of 2006, the City of Waterloo voted in favor of building 1600 new homes on land north of
Erb Street along Whhot Line (Monteiro, 2008). Subdivisiomscluding Vista Hills, Clair Creek
Meadows and Greyerbiehl were proposed to take up 132 hectares of land which included 4.8 hectares of
parkland and 26 hectares of open space, room for a community recreatiomodratso a public school
(Barrick, 2007; Monteiro, 2008). The site for these developments is shown in Figugnte
devel opments on Waterloobs west side were propose
these west side developments haserbvoiced by local residents and various professionals such as Dr.
Emil Frind (groundwater modeling specialist). Vista Hills, the most controversial settlement site is
viewed by many aa settlement that has the potential to have a negative influergrewrdwater
resources in the area. The surrounding ESLs located in close proximity to this development site are also
of concern.

The other proposed developments include Clair Creek Meadows and Greyerbiehl which are to be
located to the south of the Vidthlls site. Whileno wells ardocated in the proposed development area,
it is feared that the recharge area located adjacent to these lands will become contaminated by road salt

and other pollutants from those who will live in these housing developments
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Figure 11: Development Sites on the West Side of the City of Waterloo (Google Earth Imagery, 2009 a;
Modified by Lindsay Poulin, 2009)

In early 2007, applications concerning the developments on the west side of Waterloo were
placed by a local resident, Louisette Lanteigne, in accordance with part four of the Environmental Bill of
Rights (Blackport Hydrology Inc. et &009). These applications were concerned about how
developmerg might negativly affectthe Waterloo, Pariand Galt Moraines. For the Waterloo Moraine
in particular, local residents requested the review for the Waterloo Moraine due to the concerns of
development taking place throughout the landscape particularly on the east side of Wilmot Line (ECO,
2007). The Ministry of Natural Resources (MNR) and Ministry of Municipal Affairs and Housing
(MMAH) determined that public interest did not warrant a review for the request of a more specific
policy to protect the Waterloo Moraine (ECO, 2007). On April 27, 20@/Ministry of Environment
(MOE) granted a review of the Waterloo Moraine as a result of the initial request for a policy or act to be
devised for protection of this geologic feature (Blackport Hydrology Inc.,e2G09.

The review by the MOE exan®d current policies and legislation to assess whether it was

sufficient enough to protect the groundwater and source water recharge areas of the Moraine (Blackport
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Hydrology Inc. et al.,2009; ECO, 2007). The Environmental Commissioner of Ontario (EC@dtwas
impressed with the delay in response from the MOE and found that while the applications contained
compelling evidence and strong arguments warranting a review of the current policies being enforced on
the Waterloo Moraine the MNR and MMAH did not nefe the supporting evidence provided (ECO,

2007). Beginning in 2007, wat was first expected to be a 16 month study ended in February of 2009. It
was completed bBlackport Hydrayedogy Inc., Blackport and Associates Lhd AquaResourdac.

with thesupport of the MOE While the development was approved with some alterations such as
increased monitoring of the ESPA located east of Vista Hills, the question still remains of whether or not
certain areas throughout the Waterloo Moraine should be dexk&i@ll due to the natural areas and
various features and functions presehite results of the study were released to the public in June 2009

and are discussed further in Chapter 4.

2.6.2 Aggregate Resources

The ROW is one of the largest aggregatadpoers in southwestern Ontario as it provides several
millions of tonnes of aggregates to local markets on an annual basis (Region of Waterloo, 2009a).
Aggregate resource extraction locations are shown in Figuré s expected that the ROW will
experence a greater demand for aggregate resources due to the increasing population (Region of
Waterloo,2009a)Thes e aggregate resource areas pose threat
functions by removing t he npotentalyaffectihgavatdrgualdypTded s f i |
ROW is a highly valued location for obtaining aggregate resources theldaver transportation costs
andlower costs for the final product to be delivered to major locations such as Toronto, London and other
surmunding cities. Most often, valuable materials lie bendalicatewoodlands, wetlands, headwater
areas and forests (STORM Coalition, 1997). This is the case for the ROW. A large portion of the
Regionés miner al aggr e g ategroundevater aquifers and redhaege breas e at h
are locateqRegion of Waterloo, 2009b). While rehabilitation is possible for expired aggregate sites,

there is a concertatthe large amounts of chemical fertilizer uskenling rehabilitatiorsees into the
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ground potentin | y af f ect i n water (S EORM Coaldidn,s199g)r Rebabilitation is,
however, required by law and the laado be restored to its former condition or a condition compatible

with adjacent land is mandator@iftarioMinistry of Natural Resources, 1990
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Figure 12 Location of Aggregate Resource Extraction in ROW (Region of Waterloo, 2009c)

The Waterloo Moraine is composed of good aggregate resources and thisrafocation
highly valued for acess to this resourcéApproximately 46 krhof the Moraine is coved in aggregate
resource areas which cowsgproximately 13% of the Morain&.he extraction of aggregates can have a
negative impact othe ground water resourcegthin surrounding aredsut if managed properly can

bring economic benefits to regions in which they reside.
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2.6.3 Road Networks

On the west side of Waterloo, there awe arguments at hand with respect to road upgrades and
developments. The firgg conceriing Wilmot Line. It is feared that with the addition of these three
subdivisions, a greater number of cars will be using Wilmot Line to reach their destination as it would be
one ofonly two major roadways to and from these housing developments. Currently, Wilmot Line is a
gravel road defining the border between the City of Waterloo and Wilmot Township. In a nadeting
concerns fothe Waterloo Moraindears for what upgrades such as paving the road would do to
surrounding areas of Wilmot Line were void&dind, 2007. The greatest fearaentioned includecda
greater amount aobadsaltduring winter month®eingapplied to an upgraded Wilmot Line thereby
reachingnearbywetlandsand recharge areas well asan increased amount of traffdong Wilmot Line
therebydestroying the natural beauty of the apgal the health of ESLs in close proximity to these
developments and roadwéyrind, 2007 Vrbanac, 2007Waterlooians.ca, 2006

Overall, Wilmot Line is in need of an upgrade. This road contains potholes ahd déficult
and dangerous to drive on due tohtsnmockypath. While paving this road could increase the number
of vehicles travelling dalily, it is already likely to increase due to the developments suggested for the west
side of Waterloo along Wilmotihe. Thoseaesponsible foupgrading and maintaining the road will need
to be cautious of potentiaksociatedegative environmental impacts.

The second road network of conc&iColumbia Street. It has been proposed to extend
Columbia Streealongsde the Clair Hills Subdivision border and connect it to Wilmot Line from
Erbsville Road. This road extension has added to the fear of contamination of groundwater from road salt
and pollution (Pender, 2004). A suggested 13,000 to 18,000 more automp$iell occur on this road
extension daily contributing to the expected damaging of the natural landscape of the Waterloo Moraine
(Pender, 2004V aterlooians.ca

Road extensions proposed for the area of Hidden Valley in Kitchener are also segnga po
risk to the well being of nearby natural areas. These areas contain the threatened Jefferson Salamander
species causing concern for proposed highway extensions off of Highwdih8ugh the development
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to create a ramp off of the Highway in theedtion of Hidden Valley has been put on hold in order to
study the salamander species, road improvements and lane widening has gained approval.

The use of salt and salt mixed with sand has been present in the Region to reduce ice build up on
public road and laneways. More than 50,000 tonnes of salt are applied in the Waterloo Region causing
13 of 122 municipal drinking water wells to contain chloride concentrations exceeding provincial
standards (Region of Waterloo, D In July of 2001,ite ROW hasecognized the impacts of salt on
roadways and nearby natural araad as a result initiated a road salt management and chloride reduction
project (Region of Waterloo, 2003b). As a result of this project, Winter Maintenance Policy and
Procedures were delped in 2002vith an overall intention to reduce the use of salt on roads by 25%

(Region of WaterlooNDc).

2.6.4 Water Resources

TheR e g i mast&ensitive and valuable location from a water recharge perspective is found just
west of the twin citiesf KitchenerWaterloo, in Wilmot and Wellesley Township (Burtt, 2003hese
recharge areas provide drinking watetamationsexpanding beyond the boundaries of the defined
recharge areas. Figure 5 depitisimportant recharge areas throughout tiegiBnand within the
Waterloo Moraine Aquifers located throughout the Waterloo Moraine are a source of water for
approximately 50% of all groundwater used in the Regional Supple8yfHCS, GRCA & MPCI,
2005). The larger aquifers discharge and maimtaie baseflow of the Grand River and its tributaries and
in turn, 50% of the base flow of the Grand River comes from groundwater discharge areas making them
important considerations when managing a growing Regiers¢nal communicatiourtis,K., April
25,2008; Hodgins and Eby, 2003).

Therearecancerns about devel opment occurring on Wat
residents but the more dominant fears are that increased development on the Moraine will contribute to an
increase in groundwater m@mination and a decrease in recharge capacity and water supply (ECO,

2007). One of the debates associated with the west side subdivision development is that more impervious
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surfaces will be created in areas of important groundwater recharge areag tbdueing the potential
for recharge. The greatest amount of concern 1|ie
Moraine will have implications for the groundwater recharge fundtiprovides (PHCS, GRCA &
MPCI, 2005). Addressing howe function of recharge areas can coexist with development is important.
There are a variety of studies that have been completed and are ongoing to address groundwater issues
throughout the ROW

As depicted in Figure 4, recharge areas are importagtéoindwater resources because they
contain subsurface materials and aquifers that are able to transport and store water available for human
consumption.About 36 wells throughout the Waterloo Moraine tap into these aquifers at different levels
and provié much of the drinking water for the areas of Kitchener, Waterloo and Cambridge (Morgan,
2005). Figurel? illustrates the various aquifers and aquitards present from Mannheim west in Wilmot
Township to Strange Street in the City of Waterloo. The Figwrevs 3 aquifers and 4 aquitards that
compose the subsurface of this cross sectiaquifer 1 is closest to the surface and between Mannheim
West and Mannheim East, it is extremely close to the surface making the rechaegdtasdacation

important fo Regional water resources.
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Figure 13: Cross Section of the subsurface aquifer system from Mannheim West in Wilmot Township to
Strange Street in the City of Kitchener, Ontario (Google Earth Imagery, 2009b; Modified by Lindsay Pdin,
2009; Morgan, 2005).
About one quarter of the ROWbOs water comes fro
guarters comes from ground water weldpicted in Figure8(GRCA, 2004).The Waterloo Moraine is
responsible for maintaining about 50%toh e Re gi o0 n 6 (PHOB,a2008)Mostoiunmater ltaken

for municipal water suppliesom the Moraineends up back into Grand River through sewage plant

discharge¢GRCA, 2004)
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Figure 14: Water Sources in the Region of Waterloo (GRCA, 2004).

TheWater Resources Protection Strat€gyRPSymplemented in 1993 was designed to
minimize the impact of historic, existing and future land uses on municipal water supplies (Region of
Waterloo, 2003).This strategy was implementedasesult of the detection of nitrosodimethylamine
(NDMA) in a several Elmira wells (Region of Waterloo, 2008). This strategg/forned to addresshe
identification of sensitive areas, sources of potential threats and contamination, programs asd policie
regarding sensitive areas and information on what the Region is doing to minimize the concerns of local
residents (Region of Waterloo, 2003\.ten year prograno manage ground water and surface water
activitieswas then introduced in 1994 called th&PS Implementation Pldo further address goals of
the strategy (Region of Waterloo, 200&).2003, the MOE provided funding to the Region which was
allowed for an update of the Water Resources Protection Master Plan (Region of Waterloo, T2068).
plan addressed an updated status ofMRPSto protect municipal drinkingvater supplies (Region of

Waterloo, 2008).A summary of these updates are shown in Tdble

42



Table 4: Summary of the updates to theVater ResourcesProtection Strategy (Region of Waterloo, 2008)

Identification of Sensitive Areas 1 Hydrologic and watershed studies completed
Wellhead protection areas (WHPAS)
Surface water intake areas (capture zone are

Recharge area mapping

1
1
1 Intrinsic vulnerability mapping
il
Source of Potential Threats and Contaminatio|q|

Threat Inventory Database (TID) constructed
for wellhead protection areas

1 Information on land use activities potentially
affecting the quality of surface and ground
water

9 Includes information on landfills, ingtries,
chemical and fuel storage sites, and other larn
use activities

T All are ranked according to level of potential
threat

1 Highly threatened areas included; known

contamination areas, septic systems, pipelineg

and sewers, road and private property dejci

nutrient application, agricultural chemical

application, impervious covers

Figure 15 shows threat levels to the Region

==

Programs and Policies Regarding Sensitive Ard] Include cooperative/voluntary and regulatory
measures

1 Balance programs to limit ineased risk and
decrease existing risk

1 Build on existing programs before creation of
new ones

1 Develop and implement regulatory groundwa
protection programs

9 Use precautionary principle for risk mitigation
measure

Regi on6s Acti ons tlLocalM
Residents

Ensure compliance with Clean Water Act

Rural Water Quality Program

Road and private salt reduction

Microbial Contamination Control Programs fo

groundwater under direct influence (GUDI)

wells

1 Review of reports to MOE on contamination
sitesi n WHPAO®S

1 Review of development applications

 Watershed studies

 Education/awareness activities

The WRPS also labeled vulnerable wellhead protection sensitivity areas throughout the Region.
These are shown frigure B. These areas reveal locations wignaundwater is vulnerable to

contaminatiordue to; the time travel for contaminants, areas where groundwater is intrinsically
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vulnerable to contamination due to sandy soils and shallow water tables and overall where it is most at
risk due to human activés (Region of Waterloo, 2008). The Wellhead Protection Sensitivity Areas were
delineated in 2000 as shown and rank from most sensitive (WPSA 1) to least sensitive (WPSA 4).
Intake Protection Zone$RZ) are also shown in Figur® Aswell as the potdral areas rankedigh on
thelntrinsic Susceptibility Index (ISI) which has been developed based on the vulnerability of
groundwater to contamination based on soil type and depth to the water tabtm (6¥adfaterloo, 2008).
Figure 20depicts these arsapecifically within the boundaries of the Waterloo Moraine. As shown,

many of the vulnerable areas lie within the boundaries of this landscape unit.

Vulnerable Areas
Vulnerable Water s

Contamination Areas in
the Region of Waterloo

IPZ-2

=

Draft High 1SI
N\

WPSA 1

=53]

WPSA 2
WPSA 3

=

WPSA 4

==
Regional_Recharge
==

City Urban Area

L | 3.55km

Figure 15: Vulnerable water contamination areas in the Region of Waterloo. Areas are classified from
WPSA 1 (most sensitive) to WPSA 4 (lease sensitive). Intake Protection Zones (IPZ) are also shown based on
soil depth to the water table. Areas labeled as draft high ISI are potentially high areas of susceptibility for
groundwater pollution by surface water based on how fast it moves through the overburdem®Région of
Waterloo, 2008)
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Figure 16: Vulnerable areas specifically within the boundaries of the Waterloo MoraineApproximately 35
vulnerable areas exist within the Waterloo Moraine. These are then surrounding by varying degrees of
WPSAs Also present in the Waterloo Moraine boundary are significant recharge areas and potential high
areas of contamination susceptibility A portion of the Intake Protection Zone isalsolocated within the
boundaries of the Moraine(Region of Waterloo, 2008; RMOWStreets and Planning Data2009; Modified by
Lindsay Poulin)

Along with the WRPS implementation planuahattention has been givén policies and
mappng in theROPfor wellhead protection sensitivity areas and groundwater discharge(iafeaso
section 2.1).0Other programs and policies that have contributed to the protection and maintenance of
water in the Region include; the Clean Water Act (200&) Rural Water Quality Program (1998), the
Business Water Quality Program (2001), the Winter Road Maintenance Policy (2003), various ongoing
water quality and level monitoring programs, review of development applications andingview
contaminated sites

A Water Supply Strateg§WSS)for the Integrated Urban Stem (IUS) area comprised of
Cambridge, Kitchener, Waterloo, Elmira and St. Jacobs was adopted in 2000 and updated in 2006. This
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strategy introduced the concept of water efficiency programs atet wse restrictions to aid in lowering
the demand for water resources expected for the increasing populEti@2006 update verified that
predictions made for water capacity and demand were valid, and that the WSS would continue to promote
water effigency techniques in order to conserve water resources available in IUS areas. Such techniques
include lawn watering restrictions, the construction of the aquifer storage and recovery facilities,
development of new groundwater supplies of up to 23 ML/daltlaeconstruction of a Great Lakes
pipeline (XCG Consultants Ltd., 2007)

The WSS continues to implement a four phase strategy to accommodate increasing water
demands due to population growth which began in 2005 and éstimee until 204XXCG Consultants
Ltd., 2007) The first two phases include an aquifer storage and recovery system (ASR) which is to be
used between 2005 and 208G Consultants Ltd., 2007)The ASR system consists of a series of
wells that release water treated at the Mannheim Water Treatment Plant (WTP) into the ground during
periods of low water demand (fall, winter, early spring) and storage in the deep aquifer for recovery
during periods bhigh water deman(Region of Waterloo, NDa)Figure 2 shows the ASR process at
the Mannheim Water Treatment Plant. The two ASR wells (1 & 2) draw water from the upper, aquifer
bring it into the Mannheim Water Treatment Plant and rehgnreated wat to the deep aquifer for
future use.This location was chosen due to the available aquifers present and the availability of water
resources. In this location, aquifer 1 is close to the surface providing an easy access to the water present

in this storge basin (refer to Figurer)L
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Figure 17: Aquifer Storage RecoverySystemat the Mannheim Water Treatment Plant on the Waterloo
Moraine (Region of Waterloo, NDa).

The next stage of the WSS development is additional groundsateres.Potential locations to
supply up to 91 millia litres per day or 20 milliomiperial gallons per day weidentified in the LTWS
seen in lure22. Additional locations arehown for each area of the maglineated by number values
which represet the number of additional gallons that can potentially be sought for futurd hise
project was started in 2005 to identify preferred locations to supply water for the LTWS and determine
improvements in current available suppliBegion of WaterlooND a). The final stage for the WSS is
the addition of a water pipeline to supply water to the Region from Lake Erie. Although not yet outlined
in detail, a pipeline from the Nanticoke treatment plant has been suggested to distribute water to seven
commurities along the Grand River eventually reaching communities in Waterloo Refi@ncost of
this project is an estimated $500 million dollars and is expected to be implemented (R20i@H of

Waterloo, NDa).

47



Additional Water
Resources in the Region

of Waterloo
Woolwich

Wellesley

Cambridge

, j 5.07km North Dumfries

Figure 18: Locations of potential additional groundwater sourcesin the Region of Waterloa The available
water quantity for each location is specifiedoy the numbers presentedn million imperial gallons per day
(Region of Waterloo, NDa).

Groundwater quality and qudtytissues are currently the primary concern when it comes to
development pressures on the Waterloo Moraine. Therefore, caring for the Moraine is important from a
resource managememerspective (Burtt, 2003). While groundwater is one dominant concesm ivh
comes to developing on certain areas of the Moraine, other reasons for managing development include
preserving natural areas, managing increases in traffic, providing for public transportation, environmental
awareness and consideratiortlod short and long term effects of development. These possible issues and
problems should be addressed in concert with actions to accommodate the current and projected growth
of the Region.Although many of these issues have been addressed for the overall Regjicatian of
these considerations to the Waterl oo Moraineds | a

In the publicatioriUncertainty, Resource Exploitation, and Conservation: Lessons from History,
by Ludwig, Hilborn and Walters (1993) overexploitation of ategse is often undetectable until the
situation is severe and sometimes irreversiblateris a resource of the Waterloo Moraine that
stakeholders fear will eventually become overexploiledmand managementasetechniqueo
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addressheconcerns of@source overexploitatigmarticularlywith water resourcesDemand
management is a strategy intended to be applied in situations where resources available in a landscape
manage humans rather than the other way around (Ludwig, Hilborn and Walters, 1h882)d of
continuing to find new means by which to supply populations with needed resources such as water,
demand management strives to allot the use of such resources to surrounding community members
according to demand. Demand management techniquadéntostrecovery programs, metered water
use and usage restrictions (Gold, 2008jten, the use of pricing to curb usage thereby alters
consumption rates and can in turn, cause people to be more cautious in using this resource beyond its
maximum capaty. The provincial governmemequires water pricing to be implemented throughout
municipalitiesalthough municipal governments are responsible for carrying out these actions (Horbulyk,
1997).

Somepeopledisagree with the installation of pricifigr water resources as it is argued that water
is a basic necessiglthough there are possible measures to ensure that poorer people do not suffer from
the costs of water (Gold, 2008\nother argument in the literature is that putting a price on water does
not alter consumption rates but instead it relocates water to those who can afford it (Molle and Turral,
2004). While pricing may not be the most effective measure, incentivamaetantto demand
management strategies to promote conservation, awa@mesdse realization that natural resources such
as water are not infinite and should have restrictions in orderpiceservd for use byfuture
generations. Strategies such as demand management that are implemented in an area or region provide
more potatial for greater populations to reside in locations that contain significantly important functions
such as water.

Water gmandmanagementechniquesire not intensely employéd the ROWalthough lawn
watering restrictions have been introduced in 28@8employed from miay to late September in an
effort to conserve water resourceBo date, strategies and plans have been the main focus of water
protection for the next few decades. Additional groundwater resources have been the most discussed

methal of satisfying the needs of the RegiontviaASR system, additional groundwater resources and
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thepipeline from Lake Erie, however, discussiodiwiiting water use so that consumption is less than

availability has been minimal.

2.6.5 Agriculture

Agiiculture within the Region is not only important to protect from a groundwater perspective
but also because it is an economic benefit to the area. The ROW has one of the most economically
productive land bases in the province due to the availability ailéesoil especially in areas located on
the Waterloo Moraine (Foodlink Waterloo Region, 2008). Overall, the net income for the ROW was
$56,711,200 in 2001 making the net revenue per farm $39;@0Most double that of the Ontario
average at $21,534CHS, 2001Foodlink Waterloo Region, 2008). Animal production is important to
the Region accounting for about 74% of all farms (Foodlink Waterloo Region, 2008). Beef producers are
the most abundant in the Region with dairy falling close behind (FoodlatkNMyo Region, 2008). Beef
and dairy farming together account for 38% of all farms in the Waterloo Region (Foodlink Waterloo
Region, 2008). The remaining 26% of farms are dedicated to crop production (Foodlink Waterloo
Region, 2008). These farms in@ifduit crops (apples and strawberries), vegetables (sweet corn and
green peas), grain corn, soybeans and winter whgath bring revenueo the Region (Foodlink
Waterloo Region, 2008)igure23 showswhere agricultural practices take plaaoss the \aterloo
Moraine.

For the ROW, the number of farms and area of farmland is decreasing. In 2001, 913.8km?
(225,800 acres) of farmland coverie3d83knmm@60BRegi on
acres) less than the 1996 amount of farmland covéRAd€S, 2001). In 2001, of the 913.8km? used for
farming, 729.5km2 (53.3%) was used for crop growth (PHCS, 2001). From the 2001 census, nearly 50%
of the farms in the ROW used both commercial fertilizer and herbicides to maintain their crops and about
7.8% used insecticides and/or fungicides (PHCS, 20Uhgse are practices that can potentially affect

groundwater resources in the area.
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Agricultural Ar eas Located on the Waterloo Moraine
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Figure 19: Agricultural areas on Waterloo Moraine in the Region of Waterloo and in the Township of
Blandford-Blenheim (Oxford County) (OMAFRA, 1998; RMOW Streets and Planning Data, 2009; MNR,
2008).

A large portion of agricultural land located on the Waterloo MoraiimeWilmot Township. It
expands over the Regilodharge aneas and therdfogerit is fimpottanttd r e gi o n

manage these lands so that contaminants from fertilizers and other crop maintenance methods do not
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infiltrate and contaminate the aquifers located beneath the surface. Managing agricultural landscapes
wheher it is for crop use or wellibeing Althoughkcuriers | mpor t an
agricultural policies within the Region are generally good, managing these agricultural lands specifically

across the Waterloo Moraine will help further protectharge areas from possible contamination.

Protection for the Moraine would also help to better ensure this economic resource for the Region remains

managed.

2.6.6 Environmentally Sensitive Landscapes (ESLS)

The ROW has been a top leader in enviromg@enitiatives and preservation (Day et al., 2003).
In 1973, the Region created the first Ecological and Environmental Advisory Committee (EEAC) in
Canada serving as a model for other environmental planning initiative groups across the Province of
Ontaiio (Day et al., 2008 In 1976, the firsROPPwas createavhich designatd69 Environmentally
Sensitive Policy Areas (ESPAs) which were the first municipally designated environmentally sensitive
areas in Ontaridfay et al.2003). In th2006ROPP80 ESPAswerelisted that have qualified for
designation as such under the specifications outlined in the ROPP (Region of Waterloo, PhéSa).
are shown in Table.5Those marked with an asterisk are located on the Waterloo Moraine. Overall, there

are 25ESPAs located on the Waterloo Moraine.
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Table 5: ESPAs as per December 1998 ROPP Consolidation (Region of Waterloo, 1998)

Environmentally Sensitive Policy Areas

1. Woolwich Sandhills 41. Cedar Creek Spillway
2. North Woolwich Swamp 42. Greenfield Swamp
3. Vagle River Bank 43. Ayr Forest
4. Crosshill Woods* 44. Turnbull Lake Basin
5. Wellesley Concession Forest 45. Little Turnbull Lake
6. St. Clements Sphagnum Bog 46. McCrone Lake
7. Bamberg Swamp and Bog Lake* 47. Dickson Wilderness Area
8. Paradise Lake* 48. Hungry Hills
9. Heidelberg Woods* 49. Bannister and Wrigley Lakes
10. Sunfish Lake* 50. Mill erés Lake and Woods
11. Philipsburg Swamp 51. (merged into ESPA 50)
12. Philipsburg Forest 52. Sudden Tract
13. Baden Hills* 53. Alps Woods
14. Spongy Lake* 54. Barrie Tract
15. St. Agatha Forest* 55. Orrdés Lake
16. Nith River Valley 56. Altrieve Lake
17. Schaef®rdés Woods 57. Barriedbs Lake
18. Laurel Creek Conservation Area* 58. Gilholm Marsh
19. Forested Hills* 59. Devilbés Creek Swamp and
20. Bloomingdale woods 60. Milroy Lake
21. Breslau Heronry 61. Taylords Lake arnd Galt
22. Kossuth Swamp 62. Grand River Floodplain Forest
23. Stanley Park Conservation Area 63. Galt Moraine Prairie
24. Natchez Hills 64. Grass Lake
25. Lackner Woods 65. Deaem6s Lak
26. ldlewood park* 66. (merged into ESPA 62)
27. Hidden Valley* 67. Branchton Swamp and Woods
28. Petrifying Spring* 6 8. Oliverb6s Pond and Bog
29. Steckkebdbs Woods 69. Beverly Swamp
30. Strasburg Floodplain Forest* 70. Sudden Bog and Forest
31. Homer Watson Park* 71. Moore Oak Woods
32. (deleted) 72. Portuguese Swamp
33. Stauffer Woods* 73. Grandview Woods
34. Doon South Woods* 74. Rosendale Wood
35. Doon Pinnacle Hill* 75. Optimist Swamp and Forest*
36. Speed and Grand Confluence 76. Schneider Woods*
37. Blair Swamp 77. Josephburg Swamp*
38. Cruickston Park 78. Shantz Bush*
39. Roseville Swamp* 79. Wellesley Woods
40. Reidbés Lake 80. Laurel Creek Forest

(Note: * represents ESPASs located on the Waterloo Moraine)

Initially, ESPAs weralesignated aandscapes containing significant natural feat@iRegion of
Waterloo,2005a). The scientific community hasuggestedhat designatinghe largest and most

significant natural features within an environmentally sensitive landseaae an effective wagf
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ensuringecological integrity and sustainability of individual fieiees or entire landscapes (Region of
Waterloo, 2005a)lt is now recognized that protecting ecological functions responsible for sustaining
natural areas is more important and thatrimjng linkages between these areas is also essential (Region
of Watetoo, 2005a).

In 1992, Environmentally Sensitive LandscaffeSLs)were introduced by the Ontario
Municipal Board (OMB) during decision relating tthe developments on the northwest side lands of the
Waterloo Moraine (Region of Waterloo, 20054\ this time, the OMB recognized that existing policy in
the ROPP was not effective enough to fully protect the ESPA cluster of natural features and their related
ecological functions from development (Region of Waterloo, 200bagse are listed in Tableabd
incorporated into Figuref2 Today, this area iknown as that includeit the proposed Laurel Creek
Headwaters ESL (Region of Waterloo, 2005alhe 2006 ROPP stresses the importance of maintaining
natural area interconnectedness through effectieqgtion and the creation of linkages between
fragmented natural areas (Region of Waterloo, 2009a).

What is currently being sought on the west side of Waterloo is the protection of three forested
ESLs that are the location for important regional reahargas, recreational opportunities for the
community and serve as natural linkage areas for different species. It is feared that the addition of three
proposed subdivisions on Waterl oobs west side bor
naturd areas. It has been suggested by local Waterloo Moraine activists that these negative impacts will
come from construction during development, the addition of an improved and new road network to
connect the subdivisions to the cities, the misuse of teseal spaces by residents of these
communities and possible damage to the recharge areas located in this area.

The newest version of the ROP has proposed the first ESLs for the ROW which include the
Laurel Creek Headwaters ESL which is located imihrthwest corner of the City of Waterloo and
surrounding townships and the Bl&ietchelCruickston ESL which is in the City of Cambridge and the
Township of North Dumfries shown in Figurd (Region of Waterloo, 2005b). The ROP also designates

two moreESLs; the Dumfries Carolinian and Beverly (Figu# Region of Waterloo, 2009c). The
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proposed ESL areas are to protect high quality environmental features, the unique and scenic character of
existing rural communities, the agricultural economy of tiea @and other stakeholder social values
including groundwater resources from developmBeigfon of Waterloo, 2003b Designating these
spaces as ESLs would also restrict development and reaffirmlaydted restrictions on future
residential lots in tb surrounding townships outside of rural settlement areas (Region of Waterloo,
2005b).
The OMBOs c o nariginallRORPdId nbt bivee sufficiehtprotection tasignificant
lands shows that a single protection effort is not always capable ofrgpaéireventualities of
management. Since then, it has been recognized that a need for further environmental protection of ESLs
is required for adequate protection of significant features and funetibict hasnow been included in
the RGMSand the newa version of the ROFRegion of Waterloo, 2005a). More protection similar to
this has been recognizedOntarioand included in documents such as the Greenbelt Plan (2005), the
Provincial Policy Statement (2005), and the Growth Plan foGtieater Goldn Horseshoe (2005)
however, the Waterloo Morairas a landscape umigmains without a management strateaptor planof

its own.
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Figure 20: Core environmental features andenvironmentally Sensitive Landscape as per the 200Regional
Official Plan (Region of Waterloo, 2009¢Modified by Lindsay Poulin)

There are 4f the78 ESPAs near the proposed west side developments next to Wilmot Line.

TheseEBAOGs i ncl ude;

t

he

Sunf i

s h

Lakeandses lerme iWBath@ e f er 6

(10,17, 19 and’6 respectively as depicted in Figur&d. These four EISO are part othe Laurel Creek

Headwaters ESL and act as natural linkage areas within this landdt@hethe development on the

west side lands of Waterloo, mafear that these natural linkage areas will be destroyed by those moving

into the area and possibly by those in the future who want to expand development onto the other side of

Wilmot Line. Two of these HS s

ar

e

p r iand adceptedyalthoudtBl edesignatios areas are

not always welcomed. For those areas which are privately owned, many fear that designating their land

as an E8 will depreciate the value of their property. Another problem that some have with ES
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designations is thaincethey ae responsible for maintaining these propetteslownersio not want the

public to have access them

Figure 21: Sign Iong Wilmot Line protesting designation of H‘avirometally SensitiveLandscapes (Photo
taken by Lindsay Podin, March 2009

2.7 The Paris/Galt Moraine

The Paris and Galt Moraine system as shown in Figure 26 is a network of two moraines located
east and northeast of the Waterloo Moraine. Although classified as two distinct moraines, these features
are for thamost part considered one unit as their features and functions often vasringesconnected
network (Blackport Hydrology Inc. et al., 2009). The Galt Moraine is found on the southeasterly side of
the Paris Moraine and both are discontinuous as sortierseof these moraines are buried due to the
advancement and readvancement of glacial ice during their creation (Blackport Hydrology Inc. et al.,
2009). This entire landscape unit totals approximately 150 km, covering 4 subwatersheds in the Credit
Valley Conservation area, 6 watersheds in the GRCA and various watersheds within the Hamilton, Halton

and Long Point Conservation Authorities (Blackport Hydrology Inc. et al., 2009).
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Figure 22: The Waterloo, Paris andGalt Moraines Blackport Hydrology Inc. et al.,2009)

The Paris/Galt Moraireealso have been a concern for local residents logatbese particular
areasand the MOE received d&BR application around the same time as one sudsnittedfor the
Waterloo Moraine. Thearis/Galt Moraines were therefore also included in the review undertaken by the
MOE to examine itheyrequired additional provisions to protect groundwater and source water beyond
current provisions in already existing policies and legislgiglackportHydrology Inc et al.,2009) As
a result of this review, it was concluded that due to the lack of major laruthaisge or water resource
demandcurrently being experienced acrabs Paris and GalMloraines, assessments should be carried
out in areasfoproposed future development rather than through an individual plan to place specific

policies within the Paris/Galt Moraines bounda(igsckport Hydrology Inet al.,2009)



2.8 Provincial Land Use Management Policies and Legislative Authorities

2.8.1 The Planning Act

The Planning Act has established rules for land use planning in Ontario ohesitrébcontrol of
land use and who is responsible for this control (Onfdiiostry of Municipal Affairs and Housing,
200&). Some of the main purposestiis Act include; promoting sustainable economic development, to
provide planning processes that are fair by making them open, accessible, timely and efficient and to
encourage cooperation andaalination among various interests (Ontaviimistry of Municipal Affairs
and Housing, 20G3. The Planning Acf1990) provides a basis for considering provincial interests, such
as protecting and managing our natural resources, preparing official plans and in general, to facilitate
planning for the future (Ont@ Ministry of Municipal Affairs and Housing, 2008c)n June of 2009, the
ROW introduced the most recent version of the Regional Official Plan under the requirements of the
Planning Act.

The Planning Act along with many other provincial and regipoéities continues to improve in
its attempt to make information and legislation more accessible and readable for the general public. An
increased interest in environmental issues has caused local residents within their municipalities to
participate morén the protection, conservation and management of the landscapes on which they reside.
The Province of Ontario and Region of Waterloo have both attempted to refine their legislative
documents for this reason in order to give residents the chance te@eédearly on in the planning
process. In January of 2007, an amendment to the Planning ActTdadlé®lanning and Conservation
Land Statute Law Amendment A&s incorporatediving municipalities a greater amount of
accessibility to new planning taoin order to address development needs of their communities. These
new planning tools include but are not limited to; an update of Regional plans every 5 years to incorporate
resident needs, the decision by municipalities to set out additional informuattiwhat is required when a
planning application is submitted and more opportunities for the public to voice their opinion before local

decisions are made (Ontario Ministry of Municipal Affairs and Housing, 2007).
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2.8.2 Provincial Policy Statement

The Rovincial Policy Statement (PP8)as first introduced in 1996 and most recently has been
revised in March of 2005 (OntarMinistry of Municipal Affairs and Housing, 2005b). This legislation
provides direction on land use planning and development ta¢ivenPe of Ontario also providing the
guiding principles for Municipal Official Plans. Incorporating policies relating to the natural environment
such as water resources, aggregates, agricultural activity and cultural heritage as well as those concerning
anthropogenic directivdacludingemployment areas, housing and infrastructure, this plan provides a
wide range of land use direction policiagended to enhance the quality of life for the citizens of Ontario.
The PPS attempts to provide the framewforkcomprehensive, integrated and long term planning to
support Ontariobs strong communities, c¢clean and h
Ministry of Municipal Affairs and Housing, 2005b).

The PPS recognizes the challenges being facedelag af Ontario to accommodate for an
increased amount of development and growth while continuing to protect important natural resources and
the quality of the natural environment (Ontario Ministry of Municipal Affairs and Housing, 2005ie).
PPS providesome important implications for the management of landscapes and in this particular
instance, for the management of the Waterloo Moraine. It states that in order for development to meet the
full range of current and future needs, land use needs todfelgamanaged (Ontario Ministry of
Municipal Affairs and Housing, 2005b)Y he PPS also recognizdgneed for théands resources to be
manageao as to protect essential ecological processes and minimize environmental impacts having
implications for he need to protect those ecological processes and resources that are so critical to the
ROW (Ontario Ministry of Municipal Affairs and Housing, 20050)ltimately, these lie largely within
the Morainebs boundaries. Tuhdeubtgdly taketithtollerxtipe ct ed f o
Mor ai neo6s f e a twithow groper mahagemenBerotectingrihss landscape unit is therefore,
necessary and criticahder the PPS to contintiee linkage between strong communities, a clean and

beneficialenvironment and a strong economy desired by the PPS.
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2.8.3 The Ontario Municipal Board

The Ontario Municipal Board (OMB) is an independent tribunal that accepts and reviews appeals
from landowners, the public and others on issues regarding land use plg@miago Ministry of
Municipal Affairs and Housing, 20@8. The OMB is responsible for hearing appeals of municipal
decisions and appeals where no decision has been reached on planning applications within the timeline set
out by thePlanning Act(OntarioMinistry of Municipal Affairs and Housing, 2008d). In 2004, it was
voiced by the public that the OMBas in need of reform to become more accessible andriesatly for
the public(Ontario Ministry of Municipal Affairs and Housing, 2008d). This waerafited in the recent

revisions of the Planning Act Amendment in 2007 and the PPS.

2.8.4 The Environmental Commissioner of Ontario

The Environment al Commi ssioner of Ontario (ECO
Assembly and responsible formonitory and reporting on the government
Environmental Bill of Right§ EBR) ( ECO, 2009) . The goal of the E
natural environment is protected and conserved for future generations (ECO, 2009). The current
Environmental Commissioner is Gord Milletho has been an active member in ensuring that the goal to
preserve the natural environment of Ontario is addressed whenever and wherever possible.

The Environmental Bill of Right€EBR) was passed in February 19@4unite provincial
environmental decision making with the people of Ontario (ECO, 2009). Although the provincial
government of Ontario has the primary responsibility to carry out decisions regarding the environment,
this Act allows the people of Ontario get involved in decision making processes and hold the
government accountable fireir decisions (ECO, 2®). The purposes of this Act are, to protect,
conserve and, where reasonable restore the integrity of the environment, to provide sustainiegility of
environment, and to protect the right to a healthful environment by means provided in the Act (ECO,
2009). Some of the issues which this Adtiressesclude; the prevention, reduction and elimination of

pollutants; the protection and conservatiomiological, ecological and genetic diversity and natural
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resourcesand encouragement to wisely manage natural resources and ecologically sensitive areas (ECO,
2009). It is through the EBR that concerns for the Waterloo Moraine have been placed.

The ECOhas been involved with issues surrounding the preservation and conservation of the
Waterloo Moraine in the ROW. When a request for review was submitteddmvocate for the
Moraine Louisette Lanteigne, a delayed response from the MOE troubled tha& @3 action was said
to frustrate public interest, undermine the EBR and make it difficult for the ECO to report to Legislative
Assembly (ECQ2007). This application was said to be quite valid and well supported with compelling
evidence and strong angents therefore making the dismissal of the request for review by the MNR and
MMAH a questionable decision (EL; 2007. Their contention that the reasoning did not fall under their
mandate was ignorant to important issues and that the review interdiddave been exercised under
the responsibility of these two ministries. Overall, the ECO shows a strong interest in the protection of
the Waterloo Morainéfom harm and development. The ECO supports the creation of an ecologically
based conservationgm for the Waterloo Moraine and believes that the MNR, MOE and MMAH should

coll aborate t o ensurakintegrityastpreseriied (EC® 2O neds ecol ogi ¢

2.9 Summary

The Waterloo Moraine is an important landscape within the ROW as it continpesvide
important features, functions and resources to surrounding communities. One of the most important
functions that the Moraine provides is the available water resatlvaeare relied upon by communities.
This resource, however, is under preéssand new options to acquire water resources are being sought.
Aggregate resources, ESLs and agricultural areas are also important functions of the Waterloo Moraine
providing economic benefits for the Region. While the hydrologic functions have beéstouied
within this landscape unit, the Moraine has predominantly been studied from a focused perspective rather
than a comprehensive one.

Currently, the mostievelopmentonflict is focused on the west side of Waterloo where

developments have beeppr oved adj acent to the Regiondés i mport
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Township. There is also potential for similar conflicts to arise elsewhere on Waterloo Moraine in the
future. Crossing four townships, two cities, and Oxford County locatedleofdregional boundaries, it
is important to consider the concerns of multiple stakeholders involved with the management of this
landscape unit. One of the current challenges being faced on the Waterloo Moraine is whether or not
development can coexistit the protection of areas of environmental significance. Without appropriate
land use planning and management, this growth will alter the current state of the Waterloo Moraine
including the possible loss of natural habitats and the depletion of sarfd@roundwater resources.
Another challenge will be to direct future growth to locations that are able to handle greater volumes of
devel opment with the |l east amount of environment a
essential roles of the Maine are not compromised and future generations may also benefit from them.
The Waterloo Moraine plays a similar role as that of the Oak Ridges Moraine, a
geamorphdogical feature created by glacial activity located in@¥A. While theORM is a proteted
landscape unithe Waterloo Moraine is not yetqvincially protected and at the very least, is not yet
viewed as a landscape unit when it comes to decision making about new development, ESLs, natural
areas or natural heritage areas. The populatitimi ROW is expected to increase by ab&0t@0 over
the next twenty years. This growth will undoubtedly put pressure on the Waterloo Moraine causing land
cover change and creating a higher demand for its natural resources.
In order to manage this ldscape unitunderstanding what eready knowrof the Waterloo
Moraineis required in order to begin assessments on what need$udhas studiedn order to
successfully protect this environmental landscape. Examining protection timelines ofeatlogiaa!
features (the ORM and the Niagara Escarpment) will help to evaluate where the Waterloo Moraine
currentlyexistsin Regional protection measures amugat direction management for the Morairezds to

go in order to gain provincial legislation fargreater level of protection.
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Chapter 3: Case Studies

3.1 Context

The Niagara Escarpment (NE) and the Oak Ridges Moraine were chosen as primary case studies
due to their significance within the province as protected landscape units. These two |lamoiss@pe
recognized as the most significant regional faed planning initiatives in southern Ontario from 1960
2002(Whitelaw et al., 2008) The NE landscape plan was first introduced in Ontario in 1973, which later
playedan important role in the development of provincial protection for the ORM located in the GTA.
Their similarities in development and protection have sparked a greater recognition for the importance of
managing landscape unitBoth examples provide ingiginto where the Waterloo Moraine is established
with regards to Moraineecognition and management within the ROW. According to Whitelaw et al.
(2008) while generalizations cannot be made for broaderusagblanning processes, lessons can be
learned br landscape units that contain similar features such as natural heritage, recreation, aesthetic

value, inadequate planning policies and people willing to advocate and collaborate for change.

3.2 The Niagara Escarpment

The NagaraEscarpmenis a landsape that covers an area of 725 kilometers within Ontario
(Niagara Escarpment Commission, 2005). This geological landscape unit stretches from Queenston on
the Niagara River to the islands of Tobermory on the Bruce Peninsula (Niagara Escarpment Commission,
200%5). It is a massive ridge of fossil rich sedimentary Silurian age (450 million years) rock (Niagara
Escarpment Commission, 2005). Extensive erosion of the scarp over millions of years, coupled with
glacial activity in the last 100,000 years has lteslin this unique formation (Niagara Escarpment
Commission, 2005). This landscape unit can be recognized easily in areas along its length from Niagara

to Tobermory. Figur@7illustrates the length and location of the Niagara Escarpment.
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Figure 23: The Niagara Escarpment (P.O‘.W.E.R., 2009)

Some important landscape features throughout the NE include; forests, farms, recreational areas,
scenic views, streams, wetlands, mineral resources, wildlife habitats, historic sitesvitbages and
cities (Niagara Escarpment Commission, 2005). This area has a great abundance of wildlife and a variety
of species and is home to Canadads |l ongest footpa
(Niagara Escarpment Commission, 2008Yhile the NE is especially important for its natural landscapes
it is also areas which experience a large amount of todfisinging in an estimated $100 million each
year to local and regional economies (Niagara Escarpment Commission, 2005).

TheNE began to feel pressures from development beginning in the T96% pressures were
from the aggregate industry, housing developments and tourism within the area (Niagara Escarpment
Commission, 2005)The Niagara Escarpment Planning and Developmen{MEPDA) (June 1973,
revised in June 2009) was approved by the Ontario Legislature previous to the Plan itself which attempts
to balance preservation, development and the enjoyment of this natural landscape (Niagara Escarpment
Commission, 2005). In B9, public hearings on the proposed plan took plasgéng 26months and
recommendations made as a result of this were presented by the Niagara Escarpment Commission (NEC)
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eventually leading to the establishment of the NEP985(Niagara Escarpment Comrsien, 2005).

The plan is Canadaods first | arge scale environmen
sustainable development so that future generations can benefit from this landscape. The plan put in place
covers 183,311 hectares (18882), 22 municipalities and 131 parks (Niagara Escarpment Commission,

2005). Soon after the plan was developed and implemented, the NE became recognized as a World
Biosphere Resenia 1990and continues to be protected and admired for its beautifiddapd and

features (Niagara Escarpment Commission, 2005).

3.2.1 The Niagara Escarpment Planning and Development Act (NEPDA)

The Niagara Escarpment Planning and Development Act (NEPDA) was passed in 1973 as a result
of an initial request by the OntariodPnier for a wideranging study of the Niagara Escarpment with a
vision to preserve its entire length (Coalition on the Niagara Escarpment, 2009). The purpose of this Act
was to maintain the NE and land in its vicinity as a continuous natural enviroanseming that
development only occurred on the basis that was compatible with the natural environment (Coalition on
the Niagara Escarpment, 2009). The NEPDA initiated the creation of an advisory committee (known as
the NEC) made up of 17 members; 9 of evhivere from the general public and 8 appointed from the
various municipalities@oalition on theNiagara Escarpment, 2009). The NEPDA provided an initiation
for the preparation of a Niagara Escarpment Plan. The intentions of the NEPDA for a Niagara
Escapment Plan was to allow for direct provincial planning by stating a specific purpose geared towards
environmental protection to accommodate development compatible with conservation objectives (Niagara
Escarpment Commission, 2008b). The Act differs sigaiftly from the Planning Act of Ontario in that
it allows for direct provincial planning, states a clear and specific purpose for a specifically outlined area
and is intended to address issues of environmental protection rather than development andiycommun
planning (Niagara Escarpment Commission, 2008a). The creation of the NEPDA was essential for the
Niagara Escarpment Plan and provided the initial framework for the first ever landscape unit management

plan in Ontario.
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The introduction of the NEPDA drits intentions produced much controversy and debate among
stakeholders involved withthe NESs | andscape (Niagara Escarpment Col
in favour of conservation of the NE supported this legislation, private property owners anipalitie
found the Act and proposed Plan to be an obstacle for rural housing projects and new building lots
(Niagara Escarpment Commission, 2008a). When the initial proposed Plan was released in 1979, this
controversy resulted in a decrease of 63% ofrttended Niagara Escarpment Planning Area (NEPA)

(Niagara Escarpment Commission, 2008a). The NEPA consist&op8@@atelyowned property

(Niagara Escarpment Commission, 2008a).

3.2.2 The Niagara Escarpment Plan (NEP)

The Niagara Escarpment Plan (NE®R)s approved in 1985 after 13 years of controversy between
stakehol der i nterests. This Pl an, respoensi bl e f
scale environmental land use plan which continues to govern this landscape unit in Qiaiiagara
Escarpment Plan contains seven land use designations which include the areas; Escarpment Natural,
Escarpment Protection, Escarpment Rural, Escarpment Recreation, Minor Urban, Urban and Mineral
Resource Extraction. In the designations Escarpiatural, Escarpment Protection and Escarpment
Rural, no subdivision development is permitféhitelaw et al., 2008) The overall purpose of this plan
is to A...provide for the mai nntitevitiaitysulkstardidlyasd e Ni ag
continuous natural environment, and to ensure only such development occurs is compatible with the
natur al environment 0 (Niagara Escarpment Commi ssi

The objectives of this plan are to:

a) Protect unique ecologand historic areas

b) Maintain and enhance the quality and character of natural streams and water supplies

¢) To provide adequate opportunities for outdoor education

d) To maintain and enhance the open landscape character of the Niagara Escarpment in so far as
possible, by such means as compatible farming or forestry and by preserving the natural scenery

e) To ensure that all new development is compatible with the purpose of the Plan;

f) To provide for adequate public access to the Niagara Escarpment; and

g) To support muripalities within the Niagara Escarpment Plan Area in their exercise of the

planning functions conferred upon them by Eianning Act.
(Source: Niagara Escarpment Commission, 2005)
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When the plan for the Niagara Escarpment was being devised, the NE@dhapsgstem of
development contrabhich overrode the zoning bylaws of local municipalities (Reid, 1977). During this
process, those wanting to develop had to submit an application to the commission in order to obtain a
permit for any development in thedgara Escarpment Area (Reid, 1977). If a permit was in fact
received by a developer, specifications were outlined in which the developer would have to follow such
as using particular exterior materials and removing specific amounts of earth in orelegltpdReid,

1977).

Of great importance and quite impressive to this plan is the ONE monitoring program adopted in
2006. This program is essential in assessing if the plan and its policies are in fact working effectively as
well as evaluating if the pugse and objectives of the NEP are being met. Indicators outlined in the
program, have been devised to ensure that the needs of the Plan are being addressed. These indicators are
then compared to benchmark values to see how the Niagara Escarpmeniisdaf# to the Plan
established. There are six theme areas included fratinework of the ONE monitoringrogram that
include; Natural Heritage, Water, Land Use, (Tourism & Recreation), (Niagara Escarpment Parks & Open
Space System) and Landscape CtiaraNiagara Escarpment Commission, 2§)08he framework

used for the ONE monitoring program is as follows:

Monitoring
Questions and
Indicators

NEP Monitoring
Objectives/Policies Theme Areas

Resource
Categories (eg
forests)

Data Analysis
and
Interpretation

Monitoring
Protocols

New Policy
Changes

Reporting

Figure 24: Framework for the ONE monitoring program (Niagara Escarpment Commission, 2008).
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The ONE monitoring programssesses land use change over time through landscape level and site
level analysis (Niagara Escarpment Commission, BOOBhis ensures that although the landscape being
monitored (using remote sensing and GIS) may seem healthy and sustainable | sitellgsis (studying
the section of land for example by field investigations) will verify that this is true (Niagara Escarpment
Commission, 2008. This monitoring system as a means of understanding and anticipating
environmental change is a very impotttool of the NEP one that has not yet been attempted in similar
environmental landscape plans to date.

Seven million people live within 200km of the Escarpment (NEF, 2004). The natural areas of this
landscape that are being preserved by the NEPDAhenNEP are making the Escarpment more
attractive for development for those wishing to escape urban cities and less private areas (NEF, 2004). It
is for this reason that ensuring the NEP is followed and enforced is more important than ever. Although
thelegislation is already present, the more important action of carrying out the goals and objectives stated
in the NEP is vital and will continue to be critical for the protection of this environment. The NEP helps
to protect areas throughout the NE, lsuhot the only measure of protection that is needed to protect
natural areas throughout this landscape. All major stakeholders involved with the NE landscape unit will
need to work together with community members in and around the NEPA to ensure thatifdape

unit is protectedn thefuture.

3.2.3 Implementation Issues

Issues concerning implementation of provincial protection measures for the Niagara Escarpment
have been apparent since the introduction of the NEPDA and the NEP. As discussed #dalier
chapter, the NEPDA and NEP frustrated those interested in developing on or near the Escarpment as
conservation and environmental protection took precedence over development proposals. It was also
argued by some that another land use planningypfulither restricted activities of local community

members as they thought there were already many guidelines which were to be followed.
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More recently, challenges exist in the implementation of the NEPDA and the NEP ultimately as a
result of the wide vagity of stakeholder interests involved with these two pieces of legislation. The first
challenge concerns mineral resource extraction. Often, aggregate companies and conservation
community members have varied opinions of how this practice should restoss e NE. The Plan
currently allows new extraction areas through amendments and although aggregate companies like the
guality of material from the NE and its proximity to markets, those promoting conservation want these
operations further restrictedrdugh tighter limitations. Eventually, many of these conservation
communities desire to phase out this activity altogether (Niagara Escarpment Commission, 2008c).

Another difference of opinion exists with lot creation and development in the countryside
(Niagara Escarpment Commission, 2008c). A large demand exists along the NE for both permanent and
vacation developments primarily from those residing in urban areas with the desire to find more private
and quiet areas in which to reside (Niagara Escarp@emimission, 2008c). The NEPDA and NEP do
not address what will happen when the lots currently set aside for approved development no longer exist
once purchased and developed on (Niagara Escarpment Commission, 2008c). Ideally, new developments
and furthe growth are expected to occur in already built up areas (Niagara Escarpment Commission,
2008c). The desire for more spacious and private areas will continue to remain, and further pressure will
be placed on the NE for more development. This is nohgeturrent status of available countryside lots
however, with the expected increase in growth natural areas designated presently allotted for growth will
no longer exist. fe lack of consideration for alternatives to proposed urban expansion is a dofvnfall
the NEP (Ernest, 2004).

This expected build up in the urban areas due to the limited availability of countryside lots are
expected to place pressure to expand the urban boundaries currently delineated in the NEP (Niagara
Escarpment Commission, 2008d}his pressure will not only come from those desiring for homes or
vacation areas along the NE, it will also be due to businesses providing amenities to those residing in
these areas. A clash of values exists on the NE between long term residents sesidesis as those

new to the area are usually from urban areas and in search of something located in a more rural setting
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(Niagara Escarpment Commission, 2008c). It is this group that often pushes for a stronger amount of
protection for natural landscep to keep urban trends away from the quiet and more peaceful rural areas

of the Escarpment (Niagara Escarpment Commission, 2008c). Long term residents, such as local farmers,
often use the NEOGs | and f or e c o noasnfdrdevelppmemangshes and
NE (Niagara Escarpment Commission, 2008c).

Overall, both development and preservation are coexisting throughout the Niagara Escarpment
area showing that these two can exist together so long as key stakeholders do themgataining
NEP regulations. Key stakeholders such as the NEC have been doing well in managing the applications
since the NEP came into place and this shows in the Escarpment Natural Areas as no major
encroachments of urban development have been app{eresst, 2004).

In partnership with the NEC, the Niagara Escarpment Foundation commissioned five studies to
examine on the ground impacts of the NEP in five key areas: preservation of natural shorelines, protection
of farmland, protection of forests ardological corridors, curbing of urban sprawl, enhancement of
property values (NGTA Project Team, 2008). These studies have contributed to a greater knowledge of
how the NEP has affected the plan area and have shown that overall, the NEP and itekelgstak
such as the various municipalities and the NEC have been successful in protecting the plan area although
NEP provisions need to be strengthened as negative impacts of urban expansion continue to evolve
throughout this landscape (Ernest, 2004).

Over time, local landowners in the NEPA began to believe that the NEP lowered the value of
their properties due to the limitations put on the land. In 2003, the NEC and Coalition on the Niagara
Escarpment commissioned a study to examine the impact NEReon property values near Dufferin
County (NEF, 2004). The outcome of the study proved positive for the NEP. In this study, sales were
compared in the plan area with sales located outside of the plan area from a period of January 1, 1999 to
June 1, 208 (NEF, 2004). The study sample was controlled due to the differing sizes of lots along with
other included variables (NEF, 2004). The conclusion drawn from the study showed that vacant lots

inside the NEP area sold for prices between 8% and 32% higtrettiose located outside of the plan
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area depending on their size (NEF, 2004). Although this makes the suggestion that property values are
not devalued due to their placement within the plan area, it cannot be generalized everywhere along the
Niagara Esarpment. What can be implied from this study is that the fear of devalued properties may not
be that large of a concern when located in a protected area. Instead, due to the preservation of the
surrounding landscape, property values in the area caatiméaease due to the scenic and more rural
location of these houses.

While the NEP has proven its success in preserving and protecting this natural landscape unit, it
is far from perfect and needs continued attention and monitoring in order to mairte@ssful
implementation of its objectives and policies. Violations still continue to be found in the NEPA as
aggregate operations and golf courses are still accepted in sensitive locations such as the Escarpment
Rural Areas (NEF, 2004). The protectiaihwater resources is also another area of concern with the NEP
as the policies protecting this valuable resource are particularly weak (NEF, 2004). Also, little
monitoring of the Escarpment is done by the province making it difficult to assess thes ©idbésplan
on all of the NE (NEF, 2004). The NEP has come a long way from the initial introduction, but with the
growing population, more will need to be done to ensure its safety. The ONE monitoring program plays
an important role in assuring thaetplan area is healthy and functioning successfully throughout the
Escarpment area. Those responsible for this monitoring program are currently setting up data to monitor
various features (such as ANSIs and wetlands) for use in comparative studidsiartheAnother
i mportant component to maintaining the NEPOs obj e

among stakeholders to follow the regulations set out in the NEP to uphold their role in this legislation.

3.2.4 Timeline of Protection Measures

Table 6is a timeline of events occurring on the Niagara Escarpment eventually leading to the
establishment of the NEPDA and the NEP. Largely recognized in the early 1960s due to a public display
of environmental destruction, it took this landscapi¢ about 13 years to implement an Act to protect the

NE from development and further degradation. It was 12 years after the NEPDA was introduced that the
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NEP became official legislation for the Escarpment promoting conservation of this geologicaldandsca
by limiting development activities and designating areas of environmental significance. In total, the NE
waited approximately 25 years to receive provincial protection and now continues to improve and serve
as a model for other land use planning itiitiés across Ontario.

Table 6: Timeline for Niagara Escarpment Protection

Year Actions
Pre 1960 Widespread recognition of NE as landscape feature ¢
geographic space for yet establislf@éthitelaw et al.,
2008)
1962 Dufferin Aggregates Inc. Blasts a hole through the fa

of NE in the Milton quarry seen from Hwy 401 and
increases public awareness of the landscape feature
(Whitelaw et al., 2008)

1963 The Bruce Trail Associain initiates establishment of
the Bruce Trail along the length of the NE. Hiking
activity increases leading to a greater awareness ang
appreciation of the NBWhitelaw et al., 2008)

1967 Marchi Honourable John Robarts, Priemof Ontario,
announces a wideinging study of the NE with the vie
to preserve its entire lengfvhitelaw et al., 2008)

ONi agara Escarpment Cong
Reportd (known as the Gse
documented the NE domain. Gertler chaired the stud
(Whitelaw et al., 2008)

The Gertler Report included a public consultation phg
conducting 61 interviews with key informants but did
not include a formal collaborative pregs bringing
stakeholders together. Instead the study was led ang
prepared by expert§Vhitelaw et al., 2008)

1969 Niagara Escarpment Conservation and Recreation
Reportis released setting out the objectives to proteci
the NE (Whitelaw and Hamiltor004)

1971 Government increases funding for land acquisition,
develops a policy framework and st&tto govern
mineral resource extraction and creates a Niagara
Escarpment InteMinisterial Task Force to consider ar
overall compehensive policy for the Escarpment
(Whitelaw et al., 2008)

Ontario passes tHeits and Quarries Control Act
allowing existing quarries to continue operations but
allowing new quarries near the NE (Reid, 1977)

1972 May i A task force is appointed by the provincial
government to consider how to carry out some of the
recommendations laid out in the Gertler Report (Reid
1977)

1973 The Niagara Escarpment Planning and Development|
is developed to maintain the NE as a ewmus natural
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environment and to ensure compatible development
occurring on the NEWhitelaw et al., 2008jWhitelaw
and Hamilton2004),

Establishment of the Nimra Escarpment Commission

Regional and County Advisoi@ommittee formed
composed of elected municipal officials and planners|
from NE municipalities (Whitelaw et al., 2008)

Interest Groups Advisory Committee formed includin
reps from tourism, mineral resource extraction, urban
development, recreation and @wmental interests

NEC is superior to these committees and in the midg
of them and th&rovincialSecretaryor Resources
DevelopmentWhitelaw et al., 2008)

1977

NEC releases preliminary plan proposals for a land u
plan leading to considerable camtersy (Whitelaw and
Hamilton, 2004

1978

Coalition on the Niagara Escarpment (CONE) formeqg
protect the NE

1979

NEC releases revised plan proposals reducing the p
area by 62% (Whitelaw et al., 2008)

1980

Public kearings on the proposed plan begin and conti
for 26 monthgWhitelaw et al., 2008)

CONE pushes for strong environmental policies on th
NE. Those with interests in aggregate extraction,
residential development and rurahtlowners lobbied ta
l'imit the NE domain and
(Whitelaw et al., 2008)

Provincial government decreases the size of the origi
NEP area by 60%Whitelaw et al., 2008)

1985

Niagara Escarpment Plan approved

1988

Idea of setting the NE as a biosphere reserve is brou
to the attention of the Chair of the NEC by the Chair ¢
Canada/MAB Working Group (Whitelaw et al., 2008)

1990

NE designated as a United Nations Eatien Scientific
and Cultural Organization (UNESCO) World Biosphe
Reserve

1995

Implementation of a NE Monitoring Program, ONE
(Ontariobs Niagara Escar
This program leads to the development of the Leadin
Edge Conference Seriegich brings policy
practitioners, researchers and decision makers toget
(Whitelaw and Hamilton2004)

2006

A revised framework for ONE is adopted to discover
extent by which results
been achieved (idgaraEscarpmenCommission
200&)
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The 1962 actions of Dufferin Aggregates | nc.
attention concerning the protection of this landscape &inve years later, a wide ranging study of the
NE was announced resulting imlacumented feature running negbuth from the Niagara Region to
Tobermory. From its initial large scale public recognition in 1962, to the implementation of a plan in
1985, much effort was put into the implementation of this large scale land us& pNEP has been
successful in protecting the NEPA and continues to improve ways to monitor the NEPA. The creation of
the NEC in 1973 has proved to be instrumental in carrying out the provisions of the Plan and monitoring
framework for the NE. Almost 5@ears since the NE was recognized as a significant landscape,
stakeholders continue to preserve the NE during a period of intense growth in the GTA and isigrround
areas. This landscape udarphas not only proved to be detrimental in protecting thebNGt has also
set the stage for similar landscape use plans in the future. The NEP and its history has influenced greater
amount of protection for the Oak Ridges Moraine and continug®toote aneéxemplify successful

land use management fothersimilar significantlandforms.

3.3 The Oak Ridges Moraine

The ORM is located in southern Ontario, just north of Toronto. This landscape unit is
approximately 190,000 hectares (1908kin size and extends from the NE (Orangeville) in the west to
Trent Rive (Peterborough) in the eg$Vhitelaw et al., 2008) It is a geological feature formed by
glaciers in the last ice age approximately 13,000 years ago. Although not perhaps recognized as distinctly
as the NE, the ORM is defd by its hummocky topography running in a ridge formation parallel to the

shoreline of Lake Ontario.
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Figure 25: The Oak Ridges Moraine (Ontario Ministry of Municipal Affairs and Housing, 2008b, Modified
by Lindsay Poulin)

Important features throughout this landscape unit include; forests, farms, recreational areas,
scenic views, streams, wetlands, wildlife habitats, towns, villages and cities. This landscape unit also
carries many functions relating to mineral resourceaeiitin, agricultural activities and most
importantly, subsurface aquifers that provide drinking water to surrounding communities. The ORM
contains the largest concentration of headwater streams in the GTA (Qitsisty of Municipal
Affairs and Housing200&). Thi s ar eads ecol ogical functions are
primarily to the health and wel Bradfoedi&MgudeND). t he ar e
The location of this significant landscape is considered todasieed place to live as it is composed of
rural areas that are close to the large city center of Toronto. Increasing pressures to develop and add more
residential, commercial, industrial and recreational uses have created concern for the protedsion of th
| andscapeds features and their importantclocSssuncti on

proximity to the ORM (Earthroots, 2009).
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In the 1980s studies about the ORM were conducted when urban development pressures became
increasinglyexperienced across this landform (Whitelaw et al., 2008). Primarily, these pressures were to
develop more residential units including estate home development intended to attract the wealthy from
urban area@Whitelaw et al., 208). In 2001, the Oak Ridges Moraine Conservation Act (ORMCA) was
approved leading to the establishment of the Oak Ridges Moraine Conservation Plan (ORMCP) in 2002.
This plan contains four landlse designations that attempt to balance preservatioglogevent and
recreation of this natural landscape unit. The plan was inspired by the NEP and is the first and currently
the only provincially protected moraine landscape unit. This Moraine stretches across 32 municipalities
in 3 regions (Peel, York andutham), 4 counties (Dufferin, Simcoe, Peterborough, and Northumberland)
and into the City of Kawartha Lakes, which in itself explains the need for a unified protection plan to
control development and preserve natural areas. The ORM is protected fronddo¢he other
requiring multiple stakehotds play an active roleinthémanés i mpl ement ati on. The
boundary, multistakeholder plan that allows multiple views to come together to protect this significant

landscape from further developnt and from the destruction of its natural functions.

3.3.1 The Oak Ridges Moraine Conservation Act (ORMCA)

The Oak Ridges Moraine Conservation Act was introduced in 2001@ritaeioMi nistry of
Municipal Affairs and Housing The Act predominantly sethe context for the development of the Oak
Ridges Moraine Conservation Plan of 2002 May of 2001, the Minister of Municipal Affairs and
Housing (MMAH) introduced th©ak Ridges Moraine Protection A@ntario Ministry of Municipal
Affairs and Housing2003. The intent of this act was to establish a six month moratorium on
development throughout the ORM (Ontario Ministry of Municipal Affairs and Hou&002. Thirteen
people were appointed under this act to come up with a land use plan for théODRo Ministry of
Municipal Affairs and Housing2002. Less than a year later in April of 2002, hak Ridges Moraine
Conservation PlafORMCP) was established to ensure the long term protection of this Moraine (Ontario

Ministry of Municipal Affairsand Housing20032. In the Act, objectives, contents and other
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requirements of thplan are outlined. This legislation was introduced to Ontario policy after decades of

action and advocaagquestinghe need for such protection. The event that inftedrthe creation of the

ORMCA was when development proposed for a section of Richmond Hill was approved. The

development was to be located in an area where the Moraine was most thin connecting the eastern part of
the landscape with the west (Whitelaw ket 2008). This protest created a large amount of public interest

in the overall protection of the Moraine connecting concerns in the past with the most recent one at hand.

As a result of this awareness of the Moraine due to the opposition to develppmogrdsed for

Ri chmond Hill, a 6 month moratorium was initiated

the creation and implementation of the ORMCA.

3.3.2 The Oak Ridges Moraine Conservation Plan (ORMCP)

The Province of Ontario has histailly required municipalities to protect Provincially
Significant Wetlands (PSWSs) and areas of natural and scientific interest (ANSIs) from development
through the Provincial Policy Statement (PPS) (Ontario Ministry of Municipal Affairs and Housing
2002. The PPS, however, does not specifically consider moraines for standalone protection and
therefore development in these areas of significant woodland areas, wildlife habitat areas and valley lands
has and continues to be made available to developers i@Ntiaistry of Municipal Affairs and
Housing 2003. The only exception to the PPS is the ORM that has received recognition as a landscape
unit when it comes to development, management and population growth control. Furthermore, along with
the NE, it isone of two provincially protected landscape units recognized to date.

There are four categories of landscapes designated within the plan to facilitate management of the
ORM in the Conservation Plan which include; Natural Core Area (~38% of MoraineyaNatkage
Areas (~24%), Countryside Areas (~30%) and Settlement Areas (~8%) (Ontario Ministry of Municipal
Affairs and Housing2002.

The objectives of this plan are to:
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a) Protect the ecological and hydrological integrity of the Oak Ridges Morairee Are

b) Ensure that only land and resource uses that maintain, improve or restore the ecological and
hydrological functions of the Oak Ridges Moraine Area are permitted,;

¢) Maintain, improve or restore all of the elements that contribute to the ecological antbigdd
functions of the Oak Ridges Moraine Area including the quality and quantity of its water and its
other resources;

d) Ensure that the Oak Ridges Moraine Area is maintained as a continuous natural landform and the
environment for the benefit of presemtd future generations;

e) Providing for land and resource uses and developments that are compatible with other objectives
of the plan

(SourceOntario Ministry of Municipal Affairs and Housing@002

3.3.3 Implementation Issues

Since the ORMCP is relatily new, it has not had much time in comparison to the NEP to be
evaluated on its effectiveness. In 2006, STORM C
the Moraine devised a status report on the Implementation of the ORMCP beginning dmegamtit
highlight the successes and challenges of this plan. To date, two of these annual reports have been
released; the 2006 report dealing with conformity to the ORMCP and the 2007 report examining
infrastructure projects that have triggered Envime nt al Assessments (EA®Gs) to
these reports, it has been found that not all official plans have been approved by the province, and several
zoning bylaw amendments remain unapproved (MTM, 2007). A draft monitoring framework has been
egablished by the province to monitor Greenbelt polieiest to monitor the effectiveness of the
ORMCP directly (MTM, 2007). Municipalities have commented on the lack of enforcement of the
ORMCP by the Province and therefore it was suggested that astakkiholder and coordinating
oversight body be formed to make decisions regarding the ORMCP (MTM, 2007). This has not yet been
established. Another area in which the ORMCP has not yet succeeded is in influencing the public realm
of awareness. Little s&been done to inform the public about this new planning innovation across
Ontario (MTM, 2007). Maintaining the goals of this plan have been a challenge thus far and continue to
face opposing forces. As new legislation, this plan will require contirersiascement of plan policies

to ensure that development does not occur where it is not specified. It will also require amendments and

79



adjustments to be made so that current loopholes such as permitting residential units in golf courses to be

developed areo longer available (personal communication, Josh Garfinkel, January 2009).

While the ORMCP still has much to overcome, it also has had much success since its

implementation. The most important success of the ORM is that provincial legislation hgsareed

to this landscape uriitan action not implemented for other similar landscape units. This alone is a

significant development in ensuring the ORM and its functions are there for future generations. Most

official plans have been revised and appband are currently operating in conjunction with the

ORMCP. Although no mukstakeholder and coordinating oversight body is yet in place, there are

organi zations

themonitoring of the moraine and ensuring that protection and conservation measures are being carried

such

as

STORM Coalition and Ci

ti

zen

out. The status report prepared by these two groups are a key stepping stone in ensuring that the ORMCP

is being enforced whenever possible and that iticoas to become more successful in the years to come.

3.3.4 Timeline of Protection Measures

Table 7presents a timeline for the ORM of the events occurring on the Oak Ridges moraine

eventually leading to the establishment of the ORMCA and the ORMOfgelizaecognized in the

1980s, it took about a decade for the province to show interest in protecting this landscape unit. It took

over two decades for the Moraine to achieve provincial legislation protecting its vital features and

functions.

Table 7: Timeline for ORM Protection

YEAR

ACTIONS

1980s

Local grassroots EMOs (m
backyar dd&ightlecal badles mgaipst
subdivision development. STORM set agendas,
specifically creating a vision for the OR&4tablishing it
as a valued landscape adlvocating th@eed for its
protection(Whitelaw et al., 2008)

Late 1980s

STORMhas an influence otthe conduct of three studie
to better understand the ORM

a) An inquiry by provirc i a | Environme
Environmental Assessment Advisory Committee
exploringthe ability of conventional municipal land use
planning in the Ganaraska waterslediaddressinghe
cumulative effects of multiple subdivision developme
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(Whitelaw et al., 2008) Qut of this camé&'he Adequacy
of the Existing Environmental Planning and Approval
Process for the Ganaraska Watershpadieved to be the
first governmen supported study to suggdkatthe
ORM be protected by bettplanning methods
(Whitelaw et al., 2008)

b) Led bytheHonourable Ron Kanter, member of
Provincial Parliament, repo8paces for All: An Option
for a Greater Toronto Area Greenlands Strategyled
for further study, supptedthedeclaration othe
provincial governmeid mterest inthe moraine and
related steps to secduite protection

¢) Guidedby the Royal Commission on the Future of tf
Toronto Waterfronaindled by high profile former City
of Toronto Mayor David Crotnie. Watershedsnd
Regeneratiorstudies recognize that tipeovince should
take immediate steps to preserve ORM and carry out
more studies on conservation, groundwater protectio
trail locations, cumulative effects and future
developmen{Whitelaw et al., 2008)

Pre 1989

Several measures taken to restore and protect partic
parts ofthe ORM(STORM Coalition, 1997)

1989

STORM forms to do this and pressor legislated
protectionof the Moraing(STORM Coalition, 1997)

1990

Hon. Rob Kanter in hi®ptions for a Greater Toronto
Area Greenlands Strategygesthe Ontario government
to declare a provincial interesttime Moraine(STORM
Coalition, 1997)

1990/1991

In late 1990, early 1991 the Government of Ontario
issued thé@ak Ridges Moraine Implementation
Guidelines- ashort term measure to protect significan
natural areas and control developmemthe ORMuntil
a long term sttegy could be put into action

A planning study on the ORI4 conducted leading to
15 techntal reports produced by a mudtiakeholer
technical working committee.

1991

Provincial government issues an expression of
provincial interestand announces@mprehensive
planning study to explore ORM planning issues
(Whitelaw et al., 2008)

Two University of Waterlostudents in Bvironmental
Studies(John Fisher and Don Alexander) propose at
public hearing tha®RM needs tde addressed as who
although idea of a coalition along the whole Moraine
was in the ai{STORM Coalition, 1997 Whitelawet al.,
2008

Province issuekterim Guidelines Provincial Interest
on the Oak Ridges Moraine Area of the Greater Toro
Area(Whitelaw et al., 2008)

Laterrecognizedasthe Oak Ridges Trail Asociation
formed to creatatrail alongthefull ORM length and
begin to pusegment®f the morainento place
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(STORM Coalition, 1997)

1992

Establishment of ORM Technical Working Committeq
(Federation of Ontario Naturalists, STORM Coalition,
municipaliies, conservation authorities, developers,
aggregate industrygnd guides ¢hree year planning
study to recommend long term protection for the
Moraine(Whitelaw et al., 2008)

ReportRegeneratiory the Royal commission on th
Future of the Toronto Waterfront recommends strong
policies for permanent protection of Moraif®T ORM
Coalition, 1997)

1993

Citizensd Advisory Commi
work with Technical Working Committeg(STORM
Coalition, 1997)

1994

Decenter- Oak Ridges Moraine Stragly for the
Greater Toronto Areds released althougthereport
wasshelved due tachange in governmend was not
made publiand wasot made publi¢Whitelaw et al.,
2008;STORM Coalition, 1997)

1995

STORM Coalition @cides to withdraw from direct
agenda setting to focus mainly ®RM educational
activities(Whitelaw et al., 2008)

1997

Oak Ridges Morainé c o f f e e tremtedby b
STORM, is introduced to buildublic recognibn of
ORM landscape and raiseoney for future protection
efforts. (Whitelaw et al., 2008)

1999

September Regions of York, Peel addurham issue
the Stateof-the-Morainereport urging provincial
leadership on the issamdhelpingto placethe ORM on
theProvincial goernmen 6 s  aWhétetad at al.,
2008)

Octoberi MMAH is accused of wrong doing by
development sector interest®(ne see this as the
turning point for ORM potection due to thamountof
media coverage receive@Vhitelaw et al., 2008)

Novembefi EMOs (including the [ederation of Ontario
Naturalists and STORM Coalition) releaaeaction
plan to protecthe moraine(Whitelaw etal., 2008)

2000

Earlyi A poll by theenvironmental movement where
85% of those living othe moraine saidt wasa political
and election issueThe wll waslaunchedoy STORM
Coalition campaigmand wagdo get members dhe
Provincial Parliament osidewith ORM protectiofex.
Fecerationof Onftario Naturalistsi createdafour page
colour brochure othe ORM that isdistributed widely
and published i book titledSeasonso advocate
moraine protection)Whitelaw et al.2008)

Moraine EMOs collect petition signatures totalling 46
scientists calling for protection of ORMVhitelaw et
al., 2008)
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A group of land development companies supported b
the provincial government proposed major utba
expansion irthetown of Richmond Hill (>5000 houses|
on ORM)(Whitelaw et al., 2008)

Februaryi About 1600 citizens packede Town of
Richmond Hilb s ¢ o eeting to bppase
development applications @marea wher¢he ORM
connects theast and west portions thfe landscape unit
at its thinnest pointausinga public debate on
residential developments across the entire ORM
landscape(Whitelaw et al., 2008)

2000/2001 Richmond HillOMB Heaing introduces six month
development freeze dhe ORM followed byshort
intense, longange planning activitfWhitelaw et al.,
2008)

Government appoints aadvisory panel with
representative from environmental, development,
agricultural and mineraksource sectors to recommen
protection and planning rules ftire Moraine(Whitelaw

et al., 2008).
2001 Based on recommendations froie alvisorypanel,the
ORM Conservation Ads introduced and passed
2002 April 22 - ORMCP approved to provide cledirectives

regarding the ecological and hydrologiaateigrity of the
ORM (MTM, 2007).

The ORMb6s battle to gain provincial l egi sl atio
years. A development catalyst in Richmond Hill created the ipitish for provincial recognition.
Similar to the NE, a technical committee was organized to examine the ORM and provide
recommendations on how the various areas throughout the Moraine need to be managed. The ORMCP
has now been in place for 7 years andticmes to work towards complete conformity in each
municipality existing on the ORM through their official plans. The overall implementation of the
ORMCRP is not yet complete as 100% conformity has not yet been achieved by all stakeholder
municipalities. Before monitoring the successes of the ORMCP, all municipalities will have to adhere to
the policies set out by the ORMCP and an initial inventory of natural areas and significant features will
have to be acquired. Over time, it is expected that the CHRRMT be successful like the NEP in

protecting this landscape unit.
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3.4 Application of these Models to the Waterloo Moraine

Both the NagaraEscarpmenPlan and the @k RidgesMoraineConservatiorPlan establish land
use designations and implementuiegionsfor the protection of lands withigach of their respected
designated policy areag his section discusses how these two case studies set an example for future
protection of similar landscape units. In particular, they are examined with resgesiWaterloo

Moraine to identify how it could seek similar protection measures in the near future.

3.4.1 Applying the NEPDA and NEP Experience to the Waterloo Moraine

The NEP provides a great example of protection of a natural landscape unit.ntivéty,ehe
Niagara Escarpment is protected from one end to the other under one unified plan in which multiple
stakeholders are active in carrying out the provisions designated by the NEP. This plan attempts to
balance development, preservation and pudei s o met hi ng that i s quite diff
rapidly growing southern Ontario (NGTA Project Team, 2008). Experiences and lessons from the
NEPDA and the NEP can be applied to other landscapes such as the Waterloo Moraine. Since the NEP
has een imposed in Ontario for a significant amount of time, this has allowed a substantial evaluation of
its effectiveness over time in protecting this landscape. The NE exemplifies a model example for future
landscape unit management in the province.

In comparing the overall size of thadgaraEscarpmento the Waterloo Moraine, their sizes
largely vary although both landscape units provide essential resources and functions to the surrounding
communities in which they reside. Using the Regional apprdioméor the Waterloo Moraine (350Kkn
the Waterloo Moraine is approximatel® % of theplanning area of the NE, which is a significant size
difference In comparison, the Waterloo Moraine is about 27% of the planning area of the NE when using
the averag estimated size of the Waterloo Moraine of 508.km

While the NE expands across several boundaries and largely requires the NEP to unify
stakeholders present within each region, the Waterloo Moraine crosses two regional boundaries. This

requires a leser number of municipal stakeholders to implement policies for managing the Moraine into
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their current plansA management directive for the Waterloo Moraimelving only tworegional
stakeholdergOxford County and Region of Waterlomeans that fewestakeholder interests and
opinions have to be integrated into planntognpared tahat ofthe NE,although just as much
cooperation is required among stakeholders to ensure the success of such a plan. Ultimately, motivations
for management of the Wated Moraine parallel those for the NE regardless of the number of regional
boundaries involved in the implementation of a management plan. It is largely the principles of the NEP,
how they are applied to the landscape and their effectiveness in prothetigcarpment that are the
most important consideration in implementing such a plan to manage a landscape.

The NEPO6s purpose to maintain the NE and surro
environment while only allowing development in locations #ratcompatible with the natural
environment would be an ideal purpose to implement for the Waterloo Moraine. The objectives outlined
in the NEP clearly delineate what it intends to attain and maintain for the future existence of this
landscape unit. Fdhe most part, these also model potential objectives for the management of the
Waterloo Moraine so that it too can be preserved for future use. Further objectives for the management of
the Waterloo Moraine would include; more intensely protecting theiMara 6 s hydr ol ogi cal n
water availability, consumption, quality and quantity; ensuring that the Waterloo Moraine is managed as a
continuous landscape unit; and to incorporate an objective for community awareness of the Moraine and
involvement in itgreservation.

The NEC anticipates that there will be a time when land set aside for development expires
causing a need for more alternatives to the current proposed areas of urban expansion. This issue is an
important consideration for the future busheot yet been considered in the NEP. Ultimately an
amendment wilbe required to accommodatere growth at a later date unless development is
eliminated completely from the NEPA. The ROW is also likely to experience this problem in the future.
The20® ROP has delineated a O6permanentd countryside
areas of the Region shownRigure30. If growth continues to occur within the ROW, these countryside

lines will most likely expand to accommodate for more eogonsideration for alternative ways to
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accommodate more people has not beengnizedn the most recent ROP. While the countryside line

may stay firm for the next 20 years as anticipated by this plan, there is only so much room for growth
withintheRegi onés wurban areas. The next ROP wil| need
6countrysided | ine according to the popul ation gr

Waterl oo Moraineds situat i on fdltenatve deMelbpament Idcations he ne

for the NEP.
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Figure 26: Countryside Line as Designated in the 2009 &yional Official Plan (Region Of Waterloo, 2009c)
Another consideration of the NEP is the governing body in place toesits@nforcement across
the NE landscape. The NEC is responsible for the implementation of the NEP across multiple regional

boundaries. The NEC reports to the Ontario government through the Ministry of Natural Resources
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allowing for direct planning anchanagement of this landscape. As outlined in section 3.2.3, little
monitoring is done by the Province therefore causing the NEC to be the main governing body for the
Escarpment. In terms of the Waterloo Moraine, monitoring of itsbediig currently liesn the hands of

the Region. The Moraine is advantaged in that the ROW and Oxford County would more easily be able to
implement and examine the success of managing this landscape unit if required. Monitoring of the
Moraine could be less complex than moring the NE due to the significantly lower number of regional
boundaries crossed by the landscape. The Region could also follow guidelines already set by the NE for
monitoring the Moraine should it eventually be considered independently from othépolicrently

existing in the Region and the Province.

3.4.2 Applying the ORMCA and ORMCP Experience to the Waterloo Moraine

As suggested by Andy Bajc (2002), a Quaternary Geologist for the Ontario Geological Survey,
future studies of similar landscapédmald follow that of the ORM. The Waterloo Moraine is
approximately the size of 2Zditbugothisdods aot makeNtdess | an d
important. The Waterloo Moraine is extremely similar to that of the ORM as both provide valuable
drinking water resources, have prime agricultural land, have natural areas worth protecting, provide
valuable aggregate resources and are experiencing rapid population growth. Each of these landscapes
incorporates the eexistence of both urban and naturadas making these locations diverse, complex and
attractive for further development. With a solid understanding of the landscape unit and approved
protection through provincial legislation, the ORMCP is another important model to use as a guideline for
maragement of the Waterloo Moraine.

The ORMCP is currently the only moraine landscape unit that is provincially protected in
Canada. It is significant in that it exemplifies the need for Moraine protection in areas where similar
features and functions ekigust like the NE, the ORMCP attempts to balance development, preservation
and public use an important goal for the area which is located so close to a major city in Ontario. The

ROW is attempting to also balance these activitisgecifically withinthe boundaries of the recently
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recognized Waterloo Moraine which contains many significantly valuable areas. For this reason, the
ORMCA and ORMCP are important to consider in preparing for the management of this landscape unit
and its functions.

The CRMCA and ORMCP were implemented due to a pressure catalyst which occurred in the
City of Richmond Hill regarding unwanted development on an important section of the ORM. The
protest of these developments by local residents and conservation communitied res halt in
development across the ORM and provided the final incentive for the Province to implement a protection
plan for this landscape unit. In terms of the Waterloo Moraine, development pressures existing across this
landscape have resultedargreater recognition for Moraine protection raising concern over the future of
this | andscape unitods exi st en cWaterlooMoraime hdve theslfan p me n t
acted as a catalyst for Moraine protection. The concern for ne&ityydhd recharge areas have slowed
development plans especially for the proposed most northern subdivision, Vista Hills. The desire to
protect these important areas throughout the Moraine has created awareness among local community
members of this importd feature.

The objectives of the ORMCP are especially important to consider in managing the Waterloo
Moraine. Since both landscape units are strikingly similar in many ways providing many of the same
features and functions to their surrounding commies)ithe objectives set out in the ORMCP are also
appropriate to apply to Waterloo Moraine management. Especially important is the objectives protecting
the ecological and hydrological functions of the ORM, as these too are the most important caheern in
protection of the Waterloo Moraine. Overall, the purpose to provide for land, resource uses and
development across the landscapes that are compatible with other objectives of the ORM is also important
to consider for the Moraine in Waterloo.

The ORM@ and NEP were further embedded into public policy with the introduction of the
Greenbelt Acin 2005 (MTM, 2006). This act unified these two landscape units with surrounding
agricultural lands andatural areas labeled as the protectmahtryside. Thesthree landscapes unified

under the Greenbelt Act are now protected further in one of the most rapidly growing urban areas in
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North America (MTM, 2006). While the NEP is managed by the Niagara Escarpment Comjtigsion
Greenbelt and pBa&reded pyorunicipaliteesandado Bot yet have as much
experience as the NE with their respective landscape management plans (MTM, 2006). Continued
monitoring, adjustments and education efforts are needed to ensure that the protection desired for the

ORM is attained.

3.5 Other

3.5.1 Greenbelt Areas

Greenbelt areas are common around the world and can be found in areas such as the United
Kingdom (the Metropolitan Green), Korea (Seoul) and Europe (European Greenbelt). Generally
speaking, a Greenbelt arsaa specifically designated tract of land of permanently protected landscape
formul ated to protect natur al areas and their fea
Greenbelt areas attempt to curb development on significant agricultuas) aatural areas and

environmentally sensitive areas so that future generations can also benefit from these landscapes.

x8w8¢@ /1 OAOETI 60 ' OAAT AAITI O

In Ontario, the Greenbelt is protected under Provincial legislation and directed by the Greenbelt
Council athough protection of this landscape has not yet been fully practiced throughout its
municipalities. Still, the recognition of this landscape as a unit of permanently protected land under
provincial legislation has been a major stepping stone in enshithgrea is not overtaken by
devel opment . Ont ari obs Gr een/mibquarekibometers8 mi | | i on
permanently protected landscape stretchingki®sneterswithin Southern Ontario encompassing green
spaces, farmland, commties, forests, wetlands and watersheds as shown in Bg¢@ntario Ministry
of Municipal Affairs and Housing, 20@8 Introduced in 2005, the Greenbelt Act began the necessary
legislation to further protect this area with a designated Greenbelt ardartrermore a Greenbelt Plan
(Ontario Ministry of Municipal Affairs and Housing, 206)8 A Greenbelt Council was also appointed at

this time to enforce implementation, guide the government on decism&ing processes regarding this
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landscape and to cduct a review of the plan every 10 years (Ontario Ministry of Municipal Affairs and

Housing, 2008). For the most part, this area contains prime agricultural lands and environmentally

sensitive landscapes including the NE and the ORM. Like the NE adiRhd ,

Ontariobs Gr ee

another example of a provincially protected landscape. Its designation reveals a greater potential for more

landscapes under threat to receive a higher level of recognition and protection by the Ontario government
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Figure 27: Ontario's Greenbelt Area (Ontario Nature, 2006)

As a relatively new protection policy in the Greater Golden Horseshoe (GGH) area, the Greenbelt

Pl anbs effecti

involved in the Greenbelt area are bringing

veness |

n pr otkeowrt. Diffegentistaksholdesss i gnat ed

up issues of concern such as an unequal amount of land

among urban and rural residents and the potential negative impacts on the value of farmland located

within this boundary (Vg & Deaton,2007).

Greenbeltds

designated

Another concern is for areas located outside of the

boundaries exposed to | eap

seen in areas such as Simcoe County and Waterloo Region as they are bothoaxpengrecedented
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amounts of growth (Ontario Greenbelt Alliance, 2006). For this reason, in 2004 and 2005, the ROW
requested to be included in the Greenbelt area and plan but was refused by the Province (Ontario
Greenbelt Alliance, 2006)Bunce and Marter (2003 in their articleProspects for Agriculture in the
Toronto Region: The Farmer Perspectigtated that in order to protect agricultural areas, more will need
to be done than simply implementing a land use regulation to the area.

In order to asess the success of this plan, the Greenbelt Alliance has released annual report cards
about the Greenbelt. The first report, released in February of 2006 focuses on the protection of threatened
O6hotspotsb6, provincial aad, mumpcopamenbspeoabgoaece
area, the impacts of highway expansions and resources that the Greenbelt has acquired to promote success
(Ontario Greenbelt Alliance, 2006). Challenges thus far have primarily been implementation and
enforcement Bthis policy by municipalities and numerous highway expansion proposals within the area
(Ontario Greenbelt Alliance, 2006). The economic benefits of this plan are also yet unknown and more
funding is required by environmental and community organizatmdsfend and protect the Greenbelt
plan area (Ontario Greenbelt Alliance, 2006).

The second Greenbelt report card in 2007, recognized that too many sensitive ecological areas in
the Greenbelt area continue to be threatened by highways, roads, seseqparries and urban sprawl
although an approval rating of 89% from Ontarians has been given to this government initiative (Ontario
Greenbelt Alliance, 2007). The provincial government has also been said to not have enough aggression
in applyingtheGeenbel t 6s protection to the area (Ontario
development continues into surrounding areas of the Greenbelt including Simcoe County, Wellington
County and Waterloo Region (Ontario Greenbelt Alliance, 2007). The amodriaft spot 6 ( ar eas
high level of threat due to development) protection decreased since the last report card questioning the
enforcement of the Greenbelt Plan on significant areas in need of preservation. Wealthy developers in the
area have developedo me of t he Greenbeltds natural heritage
implementation in 2005 (Ontario Greenbelt Alliance, 20@)chare issueshould beaddressed in order

to successfully maintain the goals and objectives of this plahasthe land within the Greenbelt
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boundary can be defended against development intrusion and perhaps even extended beyond the current

boundaries and into areas experiencing leapfrog development.

3.6 Lessons Learned and Overall Conclusion

While protectig landscapes is important, receiving the legislation to protect an area does not
necessarily mean it will remain untouched in places that are off limits for development. Loopholes in
legislation allow for development in areas that could impact the fursctibthese landscape units and
this is experienced especially with the ORMCP. Also, the areas surrounding the land which is protected
become vulnerable to leap frog development and have the potential to develop on the outskirts of the plan
area still posibly having indirect negative influences on the protected landscape itself. Monitoring these
outside areas is also an important component to the protection of these landscape features and should be
taken into consideration when implementing a plan ssch@NE, ORMCP and the Greenbelt Plan.

Work by stakeholders who do not have a direct influence on policy matters is often tedious and
costly. The costs to defend these landscape units (Greenbelt area and ORM in particular) are extremely
highanddiscodage many from this process. I n the case of
place to defend North Leslie and cost devel opers
fees to do so@ntario Greenbelt Alliance, 207 This is not thenly case where this is present. With
respect to the Waterloo Moraine, Louisette Lantaigne, a local resident who is an advocate of moraine
protection, has spent a few thousand dollars of her own income to support the protection and preservation
of the Waerloo Moraine. Protecting valuable landscapes should not be this difficult. In recognizing the
importance of natural features and functions within a landscape, funding should be established to carry
out protection measures for these areas. Also, ildmmi be as difficult as it currently is to protect a
landscape such as the Waterloo Moraine or ORM that provide an essential resource such as drinking
water to surrounding communities. This is an obstacle that is currently in need of an adjustment.

Although there are many protected areas across the world, specific landscape units are not

commonly protected by separate provincial legislation. Besides the ORM, no other known landscape unit
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has provincial protection in Canada. Furthermore, the ORM iiertly the only moraine landscape

globally to have a stand alone land management policy to monitor growth and protection of the entire
landscape unit. While the Niagara Escarpment is also a protected landscape unit, its legislation is much
more flexible gnce lower level governments are involved in plan implementgtiersonal

communicationPr. Paul Eagles2009). The protection plans issued for these popular units throughout
Ontario are unique and are constantly adapting to a changing landscapeui@gmti manage these
landscapes will be an important task of multiple stakeholders to ensure that these landscapes and their

important features that are vital to surrounding communities are protected.
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Chapter 4: The Current State of the Waterloo Moraine

4.1 Overview

The research questions investigated, as indicateubipter one, are as follows: (hat do we
currently know about the Waterloo Moraine and how is this knowledge (or lack thereof) applied to its
future existence ansustainabilitY (2) Who are the stakeholderss/olved in thegrowth and management
of the Waterloo Moraine? (3) Whi@reas of th&VaterlooMoraine need to be protected from
development the mos{2) Where does the Waterloo Moraine fit into management policies and plans
existing in the Region of Waterloo and in the Province of Ontario
48¢ 4EA 7AOAOITIT -1 OAET AB8O , AT AOAADA

Theexact dimensions of th&aterloo Moraine remairunknown althougimost calculations have
defined t he sMmsindhe area®fs100doi500&nTo date, the Region has not yet negd
to strictly define moraine boundariesragionalpolicies have ndbeenspecificallyaimed athe Waterloo
Moraine itself. Instead, specific areas of interest such as wellhead areas, recharge areastandESLs
bee isolated in policies concerning the Morairtidowever, aother reason for the undefined boundary
line could bebecause wraine protection and manageminly a recent concegtarting in2001with
the protection of the ORMDefining a morainas alandscape univith independent management
legislationhas not yet been of concern fapstareas in southern Ontarid able8 revealddiffering sizes
which have been used to describedkntof the Waterloo MoraineAlthough the average size is about

400 kmz,this table highlights the inconsistency in perceptions of the size of the Waterloo Moraine.

Table 8:; Estimated Overall Sizeof the Waterloo Moraine

Source Size of Moraine
PHCS, GRCA &MPCI, 2005 400 km2
Bajc 2002 500 km?
RMOW Streets and Planning Da2009 350 km?
Russell, Sharpe & Bajc, 2005 400 kmz
Martin & Frind, 1998 400 km?
GRCA, 2005 400 km?
Blackport Hydrology Incet al, 2009 400 km?
Markvart, 2007 736 km?

94



Upon investigating the overall dimengsiand boundary gap of the Moraine, another key finding

was discovered relating to the portions of the Waterloo Moraine and their position within different

municipal boundaries. While the literature often includes its estimated size overall, it ibgetafined

and discussed how much of the Moraine lies within each city and township within the ROW and in

Oxford County. Depicting how much of the Moraine exists within each boundary is impdaiaeach

township, city and county in order to maksowledyeabledecisions regardindevelopmenandresource

conservation An awareness of what the Moraine contributes to various communities within its

boundaries as well as the carrying capacity of the Moraine has the ability to influence decision making

throudhout this landscape unit. Ensuring that resource conservation is managed would be the most

important reason for acquiring knowledge on how much of this feature extends across municipal borders.

Estimated calculations were completed to identify wheréaitgest portions of the Moraine are

located and in general, how this landscape unit lies across different areas within and outside of the

Region. The results are as shown in T&ble

Table 9: Dimensions of the Waterloo Morainein the Region of Waterloo, 2009 (RMOW Streets and
Planning Data, 2009; Statistics Canada, 2009)

Total Land Area | Area Covered by the| % of Moraine | % of the
Location (km2) Moraine (kn®) Area ROW % of @y/Township

Kitchener 136.89 96.45 27.6% 7.0% 70.5%
Wateroo 64.10 44.86 12.8% 3.3% 70.0%
Wilmot 263.73 129.15 36.9% 9.4% 49.0%
Wellesley 277.84 33.77 9.6% 2.5% 12.2%
Woolwich 326.00 18.78 5.4% 1.4% 5.8%
North Dumfries 187.22 10.51 3.0% 0.8% 5.6%
Blandford

Blenheim 382.32 16.54 4.7% N/A 4.3%
Total 1638.1 350.06 100% 24.4% N/A

*Not e: Used t he Re gforoatcdationsirsTablegand has mdasumehtk were

taken from the same map used to get the overall area of the Waterloo Moraine.

The dimensions of the Waterloo Moraine were calcdlatecording to the size of the ROW

overall and the size of its respective cities and townships. With the total area of the ROW being

1368.6&«m? (Statistics @rada, 2009 the sizes of the Moraine within each municipal boundary were

calculated. Using canputer file of the Waterloo Moraine identified in the RMOW Street and Planning
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Datg the Waterloo Moraine measures to be approximately 350 km2 and expands into all cities and
townships in the Region except the city of Cambrid®@@QW Streets and Planningals 2009) While

the majority of the landscape lies within the ROW, a small portion of the Moraine expands beyond
regional boundaries and stretches BtandfordBlenheimTownshiplocated inOxford County. This

portion was calculated according to tbat land area ahe township Table 10shows the amount of

each portion of the Waterloo Moraine in each boundary with which it crosses. The table is ordered from

the area containing the largest amount of the Moraine to the location containing tlestsanad of the

Moraine.

Table 10: Portion sizes of Waterloo Moraine from Greatest to Least

Location Moraine Land Area % of Moraine % of ROW

Wilmot Township 129.15 36.9 9.4
Kitchener 96.45 27.6 7
Waterloo 44.86 12.8 3.3
Wellesley 33.77 9.6 2.5
Woolwich 18.78 5.4 1.4
BlandfordBlenheim 16.54 4.7 N/A
North Dumfries 10.51 3.0 0.8
Total 350.06 100 24.4

As shown in Table 11, the largest portion of the Moraine lies within Wilmot Towiisdniparea
that is currently mostly agrittural. The second largest portion lies in Kitchener which is urban in
nature. The smallest portion f®undin North Dumfries covering 10.%fn? of land. The table also
shows the approximate percentage of land withirRémgionin whichthe Moraineresideswhich is
24.4%. The Moraine coverseximately one quarter oftheeRji ondés terri tory maki ng
landscape unit contributing to the composition of regional laRegure32 illustrates theeportions of

the Moraine existing within eadownship, city and county.
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Figure 28: lllustrated sections of the Waterloo Moraine(RMOW Streets and Planning Data2009)

The Waterloo Moraine has been generally defined within texts and papers but in order to apply
managment strategies that will protect its significant features and functions, a more unified definition is
needed to describe the Waterloo Moraine. Current definitions define the boundaries of the Moraine in
different ways. Some defineds areas composeflsands and gravels while others define it as areas that
6 h u mmo c(Blgckport Hydrology tina. et@l2009;Bajc et al., 2004) A universal

ar e

definition of this area will allow the progression of further management and protection techaiaes t

applied to the landscape. It is therefore a priority for Regional planners and other officials to specifically

label the boundary of this geological landscape unit.

Defining the boundaries of the Waterloo Moraine is essential for the propegemagiat and
protection of this landscape unithis action would outline the areas of which Moraine policies would
apply as well as specifically delineate protective policies to specific features and functions throughout the

Moraine. Without identified boindary limits, maaging this landscape becomes a diffitaik as there is
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no unified understanding of where the Moraine actually exists along boundary limits. Unidentified
boundariedhave the ability tdead toconflict between development and proteciio areas where the
borders of the Moraine remain elastithisleawesthose areas of the Moraine vulnerabléutdher
developmengexpansion over natural landscapesl other destructive anthropogenic activitieffective
implementation policies wouldoversuch issues agater resource protection, natural landscape
conservation, settlement limitatiamd aggregate resource control

It is vital for the management and protection of the Waterloo Moraine to universally define the
landscape before any magement is put into plac&uch has been exemplified in the case of the ORM.
To date, there is no provincial protection plan for the Waterloo Moraine however; one is currently being
created by ouisette Lantaigne, lacal advocate for the protection tietMoraine. Applying this plan
will be difficult without a unified and more comprehensive understanding of what the M@ aifere
this landscape unit lies and how it is defined across multiple regional borders. This task is the first of
many in ordeto implement a higher level of protection for various sections of the Waterloo Moraine and
will require collaboration and partnership among major stakeholders involved in planning and managing
t he Regionés | andscape. tant cdreponterit to pepgimthe josirteg k e h ol der
towards a management plan for the Waterloo Moraine. In doing so, implementing protection for sensitive

areas across the landscape unit that are vulneratdgpletion through human activities candwhieved

4.2.1 Population

In order to examine impacts that an increasing population can potentially have on a landscape
unit such as the Waterloo Moraine, it is necessary to first understand population statistics within the ROW
in order tosee the extent gfopulation presureshat arebeing placed on the landscape. Although the
Waterloo Moraine does not cover the entire Region, it extends over approximately one quarter of the land
including significant portions of Waterloo and Kitchener, and Wilmot Township.

While past and current population statistics are known from the census taken every five years in

Canada, what is unknown is how the population will increase in the next few decades. Population
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estimates have been made for the next twenty years based on pastvgiaes however it should be
mentioned that theseimbers are approximations and do not necessarily represectihagumber of
people that coultbe added tthe Region.This is important to keep in mind when constructing planning
and management stegjies for the future. Another unknown that comes alongside that of population is
how the landscape itself wllccommodatenore people. The Regidras beemroactive in assessing
environmental impacts within areas thawve been approved for developmieuatthe surrounding natural
areas can be ignoredusingdamag or destuction tonatural habitats and areas containing significant
functions. Thereforayhile estimating population statistics for the future is impdrfansustainable
development in th Regionit is just as essential to consider howsthgrowth statistics ahore people

will affectthe landscapaot only forthose in the near future but also in thieg term.

In order to visualize the population increase over the last two decadssgs ceimbers have been
accumulated and put into Tablg. 1These population numbers do not include post secondary students
from Conestoga College, the University of Waterloo or Wilfrid Laurier University who temporarily live
in the area while completingehr degree requirements. As of 2001, there are approximately 26,500
students living in th&OW that attend one of the three local post secondary institufitewion of
Waterloo, 2003) About 9,200 of these students live in student residences on #pctiee campus
(Region of Waterloo, 2003)Figure33 shows a visualization of population growth since 1976 until 2009.
The current population of tHROW is 522,000 people. The projected population is expected to get to
721,000 in 2029Region of Watedo, 2009c)

Table 11: Population Statistics (Statistics Canada, 200Region of Waterloo, 2009¢
1976 1981 1986 1991 1996 2001 2006 | Future | Future

2029 2031
Cambridge | 72,383 | 77,183 | 79,920 | 92,772 | 101,429 | 110,372| 120,371 | 173,000

Kitchener 131,870| 139,734| 150,604 | 168,282 | 178,420| 190,399 | 204,668 | 312,000

Waterloo 46,623 | 49,428 | 58,718 | 71,181 | 77,949 | 86,543 | 97,475 | 138,000

Woolwich 16,238 | 16,489 | 16,732 | 17,365 | 17,325 | 18,201 | 19,658 | 32,500

Wilmot 10,557 | 10,925 | 11,145 | 13,107 13,831 14,86 17,097 28,500
Wellesley 6,414 6,770 7,064 8,234 8,664 9,365 9,789 12,000
North 5,044 4,967 5,221 6,821 7,817 8,769 9,063 16,000
Dumfries

REGION 289,129| 305,496 329,404 | 377,762 | 405,435| 438,515| 478,121 | 721,000 | 729,000
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Population Growth in the Region of Waterloo, 1976 -
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Figure 29: Population Growth 1976- 2031 (Statistics Canada, 2009)
Figures3dand%br eakdown the growth into t
reveals where people asettling Kitchener, Cambridge aad Water|l

expected to experience more people made clear in the ROP. The plan to ithegrateease ipeople

into the cities has been addressed in the ROP and it is expected that more people will be integrated into

these cities through reurbanization anorencompact societies with main corridors near city centers. The

population numbers for the townships shown in Figlree8eal the extent to which people have moved

away from the city centers into more rural areas from 1976 to 2006.
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Population Growth in the Cities of Waterloo
Region, 1976 Projected 2029
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Figure 30: Population Growth in the Tri -Cities of the Region of Waterloo (Statistics Canada, 2009; Region of
Waterloo, 2009c)

Population Growth in the Townships of Waterloo
Region, 1976 Projected 2029
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Figure 31: Population Growth in the Townships of the Region of Waterloo (Statistics Canada, 20D

The Region of Waterloo has experienced a considerable increase in population over the last 30
years that is projected to continue into and beyond the y@8r Zdom 1976 until 2006, the Region grew

by over 188,00 people(6,300 people per yeaandhas continued to grow to its currgudpulationof
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522,000 people. This most recent population statistic has increased growth from 1976 to over 232,800

people (7,050 people per yeardn increase of 43,800 people since 2006e estimated value for 20

of 721,000 is used in tROP(28089mndisthedvalue nsedvaeyealtthev er si on
direction of future planning for the ROW. In the next 20 years, the populatigpésted to increase

more than 24P00 peoplevhichwill most likdy continue to rise in decades to come.

It is evident that the natural landscape within the Region has been affected by the increase in
population experienced over the last four decades. Based on this, it can be assumed that the future
population growh that is predicted will continue to place stress on the natural landscape due to the
increased demand for mdrdrastructure, jobs and amenitiget would be necessary to support the
expanding population. It ifkely that the result of this demandliypromote expansion into natural and
rural areas. Natural areas wikkcome more vulnerable to the pressures of population expansion in the
Region as development companies push the city limit further away from the cores and built areas. In
addition,natural areas in the vicinity of housing developments could become subject to use by those
residing insurrounding and approaching the areRepulation expansion also leadgteater need for
waterresourcesndmethods will need to be implemented to cowser produce a greater amount of
water for the RegionOther needs for a growing population such as access to transportation, road
networks, food and access to schooling will also have to be consid&tezh the Region became aware
of the extent to with the population is expected to increag&egional Growth Mnagemen$trategy
was put into place outlining where people will go and what will be done in order to accommodate for this
increase.This strategy will be discussed further in section 4.2.2.

The focus of development in the ROW has thus far been concentrated within the cities and
throughout the more built up areas of the townships. Over the decades, this development has expanded
outward from the city core now reaching boundanyjts posing thepotential for leap frog development
to occur into adjacent townships and natural spaces. The Region continues to encourage development in
city centers and within a 6countryside | ined that

developmat will remain within this boundary, however, is disputable as outward expansion has so far
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been the direction of growth. Also, those desiring more property and privacy will require the Region to

develop in areas beyond the designated countryside boundary

4.2.2 Regional Growth Management Strategy (RGMS)

The ROW began to plan for a regional growth management strategy in April of 2001 as a result
of the rapid population growth experienced in the aneee the 1970&Region of Waterloo, 2003) On
June 25, 2003, the RGMS for Waterloo Region was appromatdiningsix primary goalshatcomprise
the long term strategic framework delinagtwhere, when and how future residential and employment
growth will be located in the nekbrty years. Recognized within this document is the vital role that
moraines play within their comunities. This identification furtherevifies the importance of moraine
protection.

In the RGMS moraines are recogrizes lands that can be associatethW@SLs due to their vital
i mportance to the Regionb6s water resources. Part
protect significant functions of moraines in collaboration with the GRCA so that both the roles and
functions of morainem the area are protected. Maintaining the overall water balance and ecological
health within the Grand River Watershed is listed as a goal in the protection of natural aie@s and
recoquizedthat recharge areas in one jurisdiction may contributiegwell-beingand maintenance of
other jurisdictions within the watershed.

During the preparation of the RGMS the Region mapped boundaries of the Waterloo, Paris and
Galt Moraines on a concept map to help argue that development should be directedimwagraines
(personal communicatiokevin Curtis,April 25, 200§. To further stress this concept, a submission to
the Province was made to extend the Greenbelt into Waterloo Region so that the moraines of this area
could receive a greater amount of geaiion from growth and developmepe¢sonal communication,
Kevin Curtis,April 25, 200§. This was done in fear that Greenbelt area protection coupled with ORM
protection would cause leap frog development into the ROW compromising the Regions wateeseso

Although this was denied, important implications are impdiec result of these applicatidis the
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protection of moraines. Both actioosnfirm aninterest in protecting morain@sd inrecognizing their
significance to the Region and its conmities. Although reither of these attempts at protecting
Moraines was successful the recognition of the neeshéoaineprotection in the coming of population
growth was evident in these efforts to gain moraircgection

Another important concept Witrespect to landscape management in the RGMS is the creation of
a countryside liné a boundary limit to define the extent of growth set in place to protect agricultural
lands and important natural features such as recharge areas. Although definiedarmdveithin the
RGMS, the definingf the permanent boundary line was left to those responsiblgfiatingthe ROP
completed in June of 2009. In the 2005 implementation update report there was no mention of the
protection of the morairsein the areaSix years since the 2003 approvhk goals of the RGMS are still
being developed. The ROP has incorporated the goals of the 2001 RGMS into the recently revised

official plan.

4.2.3 Regional Official Policies Plan (ROPP)

The Regional Official PolicieBlan (ROPP/ROP) was first implemented in the ROW in 1976 to
provide guidance on how to integrate a larger and growing population into the landscape of the Region.
In the 1990s, the ROP underwent an extensive review to better integrate an up to dattapgrablic
values, better integrated land, infrastructure, environmental and social policies and to establish a
monitoring mechanism to better examine the success of key pdRegion of Waterloo, 2009¢)in
1995, the Region saw its second ROP. ift@duction of the RGMS (2001), Provincial Policy
Statement (PPS) (2005) and changes to the Planning Act (2006) sparked another comprehensive review of
the 1995 ROP to begin in 20QRegion of Waterloo, 2009c)The Places to Grow Act and Growth Plan
for the Greater Golden Horseshoe provided population forecasts and density targets for the most recent
ROP. Today, the ROP exists as a document to guide growth over the next twenty years focusing
primarily on the concepts sustainabilityandliveability (Region of Waterloo, 2009c¢)It took 5 years

for the newest version of the ROP to surface and has only recently been finalized for implementation. It
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is hoped that this ROP will help the Region to become more culturally diverse, contain a healthy
environmat, have a prosperous economy and provide an outstanding quality of life for all regional
residentgRegion of Waterloo, 2009¢)

Details about important landscapes are delineated in chaptersof ttee92009 ROP With
respect to the Waterloo Morainedaprotection measures in the ROP, chapters 8 and 9 about supporting
the countryside and the greenlands network respectively, merely mention the Moraine within these
outlined policies. In these two chapters, the Moraine is mentioned as a significantnteadtbis
recognized as containing significant features and functions however does not have specific policies
designed to protect the entire landscape. Instead, individual sections are acknowledged and expected to

be enough to protect those landscapeaifeatand their associated functions from harm.

4.3 Stakeholders

The term 6stakehol deré6 has many dusefl.iAsi ti ons de
defined byFriedman & Miles(2006) intheir book StakeholdersTheory and Practicea stakeholdelin
academicerms i s defined as fAany group or individual wh
of the organization objectivés. This definition has been used by |
purposes of this research, will be used tadbe those involved with this particular study of the
Waterloo MorainePhi | i p Dearden and Bruce Mitchell (2009)
should be included because of their direct interest, including (1) any public agency with prescribed
manaement responsibilities; (2) all interests significantly affected by a decision; and (3) all parties who
might intervene in the decisiamaking process to facilitate, block or delay iSince the Waterloo
Moraine involves many different stakeholder greand individuals when it comes to the management of
its landscape, a general definition is necessary to encompass all stakeholder participants rather than
simply the ones that create a majority of the policies for the Region.

Since the Waterloo Morainemains a landscape unit without specific protection and

management legislation, the stakeholders involved in producing such a management plan are essential to
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consider. With this particular landscape, multiple stakeholder groups and individuals eiffistettd
levels of administration and although the legislation and policies come from top down stakeholder
approaches, often those sparking the initial request for such a plan come from a grassroots position.
Recognizing who each potential stakeholdén i@ management process is needed in dodigientify
stakeholder desires atite extent irtheir participation in implementingraanagemenrplan It is also
important for the need to create a management plan for the Mtinainean satisfy most needfa
variety of stakeholders without compromisinch e | a n d signdiqarg resourdes addsfunctions.
Stakeholder identification is essential in recognizing who has the primary role in denakorg
regarding the Waterloo Moraine. Tabl2%hows he list of all major stakeholders involved in the
management of the Wat er | Dhe priMarydacisiomeakess for rmanajemerda pe t o
of the Waterloo Morainare listed undethetier 1 category andhclude the Ontario Municipal Board
(OMB), the various Ministries, the ROW, the GRCA and Oxford County. Tihatbave a tiel level
impact on decision making for the landscapenot have direct decision making rights bam influence
the outcome of a management strategy for the Maraiimeseinclude stakeholders such as local

residents, acanics and environmental groups.
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Table 12:

Stakeholders involved in the protection of the Waterloo Moraine

Tier 1 | Provincial | Ontario Municipal Board Regional | Region of Waterloo
Ministry of Natual Resources City of Kitchener
Ministry of Municipal Affairs and City of Waterloo
Housing Township of Wilmot
Ministry of Agriculture and Township of Wellesley
Farming Township of Woolwich
Ministry of Environment Township of Noth
Dumfries
Township of Blandford
Blenheim
Oxford County
Grand River Conservation
Authority (GRCA)
Tier 2 | Directly | University of Waterloo Indirectly | Media

Wilfrid Laurier University
Conestoga College
Stewardship Councils
Consulting Groups
Environmental Groups
Friends ofthe Greenbelt
Foundation

Developers

Industries

Business Owners
Waste Management Centres
Local Residents
Farmers

Recreational Activity
Operators (Trall
Organizers)

The various ministries involved in decision making across the Watertwaiive have had

limited involvement thus far. The MOE has been most involved as it recently conducted a study on the

application of current policies to the protection and management of the Waterloo Moraine from a

hydrologic perspectiveThis study was eesult ofappeals made to the OMB out of a concern for the

Vista Hills developments taking place on the west side of Waterloo bordering Wilmot Township

potentially compromising available regional water resouacekfor the well being of the Paris/Galt

Moraine. The results of this study for the Waterloo Moraame summarized in Tabl.
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Table 13: Results to the Review of the Waterloo Moraine study completed by the MOB(ackport Hydrology
Inc. et al.,2009)

General ObjectiveTopics Conclusions

Waterloo Moraine Boundary 1 Difficulty defining definitive boundaries
T Not necessary to deter

Moraine related to groundwater protection or

protection of hydrologic functions

1 Defining boundary not an issue asagevith varying
boundary interpretations have limited watetated
functions

1 Existing Regional and Provincial policies are
sufficient for hydrologic functions

1 Where boundary is suggested to extend, area is
already considered protected under ESL policy fo
ecological and waterelated functions

Geology and Hydrology 1 Already a sufficient understanding of geology and
hydrostratigraphy of the Waterloo Moraine

9 Existing policies and current approaches are
sufficientto further understand and acquire
knowledge houtthe Waterloo Moraine

Functions of the Waterloo Moraine 9 Main recharge area within Waterloo Moraine
reasonably well mapped

1 Additional recharge areas not specifically protecte
through Regions WRPS but other current policies
such as PPS (2005) are irded to provide adequate
protection

Water Supply 1 Current legislation and Regional policies governin
water taking generally protects the Waterloo Mora
well

1 More comprehensive assessment of water quantit
being conducted

Maintenance of Water relat&ttological Features |1 General sufficient information available on existen
of waterrelated ecological features exist

1 Atlocal scale, linkage between groundwater and
specific ecological features not fully defined

1 Additional site specific environmental imgestudies
are required prior to development

1 May be an issue with timing of data collection and
assessment of local sispecific features in some
areas

Water Quantity/Water Budget General understanding
Portion of Moraine identified as moderately stress

Studies are being completed in these areas for 20

Water Quality Data gaps exist
Data being collected and refined although a detail

assessment is out of scope of this report

E R I

The RMOW is in charge of decision making across multiple municipal boesd&Regional

Council is the collective body made up of mayors and other representatives from the cities of Kitchener
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and Waterloo that conducts the decision making throughout the Region. With respect to the Waterloo
Moraine, the Region has been invalvie decisions regarding this landscape unit including those relating

to growth, protection of its features and most recently regarding the controversial development on the
west side of Waterloo. The R@scussed in chapter 2ttempts to guide growtind development

throughout the entire Regional landscape while at the same time providing recognition and protection for
significant areas and featureRegional officials assume that the newest version of the ROP and other
Regional policies will be suffient enough to guide Waterloo Moraine protection during the next two
decades of population growth.

Oxford County has not yet been incorporated decision making regarding the Waterloo
Moraine. Since it is not part of the ROW, Oxford County is nouthet! in Regional initiatives nor does
it interact with planning choices made for areas on the ROW side of the border. If a management strategy
or plan was to be implemented for the Waterloo Moraine, Oxford County would become a significant
stakeholder imecision making. Moreover, since the release of the review of the Waterloo, Paris and Galt
Moraines, it has been suggested that the Waterloo Moraine actually extends further southward and
suggests that Oxford County might potentially have more involvemananagement than initially
t hought . I't is important to recognize that Oxfor
area and should therefore be incorporated into any decisions made regarding this landscape if a
management plan were to pet into place. Although there is only a small portion of the Moraine that
crosses the Regionbés boundaries into Oxford Count
include Oxford into its planning and implementation of policies.

Involvement from the grassroots has recently put pressure on government bodies to consider the
Waterloo Moraine as a landscape unit and provide it with protective legislation. In particular, Louisette
Lanteigne and the Waterlooians have had the greatest imp#wt oecognition of the Waterloo Moraine
as a more important landscape tipagviously acknowledged Starting hebattle to protect the Moraine
as a concerned mother for the protection of the endangered Jefferson Salamander, Lanteigne has fought in

parinership with the Waterlooians for the recognition of the Moraine as a landscape in need of stronger
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protection. Lanteigneds fight has provoked more
and their functions across the Region and hastied more involvement of governmental bodies with the
protection of the Moraine.

The media has also been quite instrumental in creating awareness for the importance of the
Waterloo Moraine landscape. Keeping the public aware of actions taken to raadagetect the
Moraine feature has been the primary task of local niediamarily discussed in the local newspaper
calledThe Record Over the last decadthis local newspaper hegised awareness dme importance of
the Moraine within the Region ahképt the publiconsciousf key events that have worked towards
more protection, management and awareness of this landscape unit. The media has and continues to
initiate an awareness of Waterloo Moraine issues to a wide variety of community membemand a

component to the initiation of a comprehensive management plan for the Waterloo Moraine.

4.4 Timeline of WM Protection

Table Y4 presents a summary of events occurring with the Waterloo Moraine from the late 1890s
to present.ln 1913, the Watetlo Moraine was first identified and from this point onwards continued to
be explored. I n the 1970s, t he Mor aitionefas water
pipeline from one of the Great Lakes basins was suggested to maintain a sowts &drveommunities
in the area. In the late 1980s, when a well in Elmira became contaminated, concerns over the protection of
availablewater resources throughout the Moraine complex were made promirten990s brought
forth much investigation intde water resources of the Waterloo Moraine and a heightened sense of
concern was placed on developments proposed for the west side of the City of Waterloo. The early 1990s
brought forth public interest in the Waterloo Moraine and the protection of mi$icignt attributes. From
2000 to the present, a greater desire to protect and better manage the Waterloo Moraine and its attributes
is prevalent among communities in the area. Requests to review the Waterloo Moraine to assess if current
protection poliges in place are sufficient were made in 2006 and in 2009, a report on the hydrological

components of the Waterloo Moraine was completed by the MOE. Also in 2009, a new Regional Official
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Plan for the Region of Waterloo was implemented with a greater drabatiention focusing on

greenlands, aggregate resources and source water protection measures.t Tb date e timelte dj t

events for the Waterloo Moraitieathas been composed other than the one presented in Babldis

table provides a copnehensive look at how the Waterloo Moraine has grown in importance and

recognition over time within the Region of Waterloo.

Table 14: Timeline of Waterloo Moraine Protection

1800s

1899

First municipal wells in geographic area of ffoo Moraine installed at
Greenbrook well fieldBlackport Hydrology Inc. et al., 2099

1950s

1951

Chapman and Putnam describe moraine as an oblong tract of hills composeq
sandy till with lesser amounts of kame sand and gravel. Sand dominatiral ce
area of moraine becoming more fine towards the southern portion of feature
(Blackport Hydrology Inc. et al., 2099

1960s

General

Rapid industrial expansion results in increase in exploration for new water so
(Blackport Hydrology Inc. et al., 2009

Industrial boom occurring in the Region and a more thorough and complete
understanding of the Mo r(slartimé& Brind, ¥028)

1963

First interpretive study by Ontario Water Resources commisamm MOE) in
which three aquifers identified with aquitard units separating each one (Black
Hydrology Inc. et al., 2009)

1969

Wilmot Well Field developed (Blackport Hydrology Inc. et al., 2009)

Late

Partially cored borehole drilled in the Waterlo@idine by Canada Public Works
supports quaternary mapping of southwestern Ontario studies by Karrow
(Blackport Hydrology Inc. et al., 2009)

Karrow concludes that history of the Waterloo Moraine could not be understo
until an extensive deep drilling pnagm undertaken (Blackport Hydrology Inc. et
al., 2009)

1970s

Early

Pipeline proposed from Lake Erie at a cost of an estimated $150 million
(Farvolden, 1981).

1973

Region of Waterloo created and assumes responsibility for municipal water s
systemghroughout Region (3 cities and 4 townshifpatkport Hydrology Inc. et
al., 2009

First comprehensive study conducted by Dixon conceptualizing the quaternatr
deposits into three aquifer groups (lower, middle, upper) separated by three
discontinuous ti | |l ayer s. An attempt to mo
is made by DixorfMartin & Frind, 1998)

First major regional study of water supply for Kitchel¢aterloo areaRlackport
Hydrology Inc. et al., 2009 Aspart of this study, Dr. Emil Frind completes one
the earliest groundwater flow models in the province of Ontario leading to mo
groundwater resource studies at the University of WateBtaxkport Hydrology
Inc. et al., 200P

1974

Karrow interpretghe Waterloo Moraine to be palimpseBtackport Hydrology
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Inc. et al., 200p

1975

Ontario MOE and ROW approve and fund project to explore for-dganected
aquifers along the Grand River to meet short term growth in demand for wate
(Farvolden, 1981)

1976

First Regional Official Policies Plan (ROPP) for the Region of Waterloo is
implemented to balance land use, the environment, infrastructure and social {
in decision makingRlackport Hydrology Inc. et al., 200%Region declared plan
as the first in Ontario to designate ESAs and enact policies to evaluate and
minimize impacts of proposed new developments on ESBlasKport Hydrology
Inc. et al., 200P

1978

ROW agrees not to increase annual water takings fromhtawnships beyond the
historical maximum quantity withdrawn (Robinson & Benninger, 1983)

Residents in ROW perceive that there is a lowering of water tables and confli
between urban and rural areas occurs (Robinson & Benninger, 1983)

Farm community redents in Wilmot Township adamant that no more wells be
drilled in this area and urge urban areas to find other locations for developme
wells and water use (Robinson & Benninger, 1983) Rural areas suggest that
areas are not taking the wateraeice seriously (Robinson & Benninger, 1983)

Late

In the late 1970d;arvolden believed that further investigations into water
resources of ROW would be more beneficial than constructing a pipeline to L
Erie due to high cost of installation and doned maintenance (Farvolden, 1981

In the late 1970s, antdicial recharge system proposed but opposed due to the
perception of potential for farmland flooding (Farvolden, 1981)

1980s

General

Thanks to Dr. Farvolden, new research programs are inifategiaternary
research focusing on subsurface geology beneath the urban areas of Waterlq
Kitchener Blackport Hydrology Inc. et al., 2099

1981

Little is known about the subsurf a
water sources and logs wen by drillers are what currently leads decision mak
about devel op me nRarvadderg 1981y egi onod6s | a

1984

Chapman and Putnam (1984) reveal that urban settlements of Brantford,
Cambridge, Kitchener, Waterloo and éjph may have an overpowering effect
upon land use in nearby moraine areas due to the fact that they are included
great manufacturing complex of Southern Ontario.

1985

ROPP is updated{ackport Hydrology Inc. et al., 2009

Rudolph contributestan under standing of the M
(Martin & Frind, 1998)

1987

Farvol den et al . contribute to an
(Martin & Frind, 1998)

1989

Woel | er and Farvolden contribute to
hydrostratigraphyMartin & Frind, 1998)

Groundwater contamination in Town of Elmira municipal well field initiating th
development of a comprehensive watsources stratedlackport Hydrology
Inc. et al., 2009)

Strasburg Creek subwatershed study compl@&k&atkport Hydrology Inc. et al.,
2009
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1990s

General

Further extensive borehole drilling program and otherimgstigations
conducted BlackportHydrology Inc. et al., 2009

1990

Groundwater contamination in RegionElmira

Rudolph and Sudicky develop a qutisieedimensional subregional model
encompassing the main wellfiel@artin & Frind, 1998)

1991

Laurel Ceek Watershed Study initiated due to concerns for development on v
side of City of Waterloo and was one of the first detailed subwatershed studie
Ontario Blackport Hydrology Inc. et al., 2009

1992

Comprehensive Water Resources Protection Sygi&iRPS) developed to
manage and protect groundwater resources in ReBlaokport Hydrology Inc. et
al., 2009

Waterloo North Aquifer System Study by Terragua Investigations Limited whi
was the first groundwater resource definition study initiatethbyRegion
(Blackport Hydrology Inc. et al., 2009

Regional hydrology of the Waterloo Moraine study conducted by Terraqua
Investigations Ltd. presenting a conceptual hydrologic model for the Region
consisting of a series of aquitards and aquifers usttigittual till units as marker
beds separating the aquifer units

1993

ASubsurface Stratig
contributes to an u
Frind, 1998)

phy of the Wa
er st an@aning& o f

iGroundwater FI ow and-Wadretrd mion a tOna
Fitzpatrick, P. Fitzpatrick models the aquifer system in the urban areas of
KitchenerWaterloo(Martin & Frind, 1998)

1994

Water Resources Paittion Strategy Implementation Plan established (10 year
program) Blackport Hydrology Inc. et al., 2009

FEBRUARY'i Grand River is designated as a Canadian Natural Heritage Riv
its abundant heritage features and recreational opportunitiesstdnoling
Canadian significance (GRCA, 2004)

Implementation of Water Resources Protection Strategy to minimize impacts
historic, existing and future land uses on municipal water supplies (GRCA, 2¢

Martin develops a detailed model of the northern piithe Moraine, the Laurel
Creek Watershed leading to the present Waterloo Moraine rtiddetin & Frind,
1998)

1995

AThe Study of the Hydrogeol ogy of
Investigations Ltd. Terraquacontrieus t o an under stand
hydrostratigraphy providing comprehensive large scale stratigraphic interpret
throughout the core and flanks of the Waterloo Morg@itartin & Frind, 1998)

ROPP is updated againgonoting an ecosystetmsed planning approach to
development and growth as well as introducing a Natural Habitat Network
(Blackport Hydrology Inc. et al., 2099

1996

AnThe Hydrostratigraphy of the Wate
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Canada remains without ti@nal wellhead protection guidelines and therefore it
the responsibility of local governments, municipalities or regions to implemen
their own wellhead protection programs. ROW has done so by this point
(Livingstone, Franz& Guiguer, 1996)

Kit/Waterloo VOCs found in a number of well fielfsvingstone, Franz, &
Guiguer, 1996)

1997

Draft plan for Vista Hills subdiuvi
municipal consideratiorDevebpment Services, 2006)

1998

AModel | i ng Met hodol -Aquifer Sysbtem: The Watertop |
Mo r a byPelOMartin and E.O. Frindgducing the Waterloo Moraine Model

Region conducts an extensive research program to inventory the ground wats
resource and delineate wellhead protection gidastin & Frind, 1998)

2000-
Current

2000

i Methodol ogies for Capture Zone D
Fieldso by D. Muhammand

ADelineation ofZoWelsl Writelidh QCeappt Wad
Waterloo Hydrogeologic Inc.

Groundwater flow model developed for the Waterloo Moraine to more complg
understand, manage and protect the aquifer sy&trokport Hydrology Inc. et
al., 2009

2002

Pilot project & threedimensional mapping of Quaternary deposits within Wate
Region initiated in cooperation with Ontario Geological Survey of Canada, R(
UW and GRCA Blackport Hydrology Inc. et al., 2009

Concern for the development of the Vista Hills subdivis®mexpressed regarding
the negative potential traffic and environmental impacts on the ESL to the No
(Forested Hills) Development Service2009

2003

June 281 Regional Growth Management Strategy adopted by ROW. This
prompted another comprehéresreview of the Regional Official Policies Plan
(Region of Waterloo, 2009c)

A comprehensive district plan is devised to consider opportunities and implicg
of developing the subject lands without vehicular across the Wilmot Line
(Development Servicg 2006

2004

ROW puts up signs to highlight protection of water quality. These signs are g
the Regionbés effort to draw attent
Regiondés 110 munici pal well s (GRCA

2005

Louisette Lanteigne lggns her battle to preserve the Waterloo Moraine

2006

City of Waterloo votes in favour of building 1600 new homes along Wilmot Lir
(Vista Hills, Clair Creek Meadows, Greyerbiehl) (Monteiro, 2008)

JUNET Application for review submitted to ECO outlinimged for a new policy
or act to protect the groundwater and eegeareas of the Waterloo Moraine.
Submitted to MMAH, MOE an®INR (ECO, 2007).

JULY i Similar application filed by different applicants requesting for a plan o
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to protect the WatertbMoraine

Subdivision plans for Waterl oobs w
Fear that subdivision may have a negative impact on the groundwater supply
area due to the supply of recharge areas close to this location.

AUGUST 1 MNR ard MMAH deny application for review. They claim public
interest does not warrant a review.

2007

Report by Bajc and Shirota presents detailed mapping and interpretation of
Waterloo Moraine boundarieBlackport Hydrology Inc. et al., 2009

APRIL 137 MOE makes a decision regarding the application to applicants to {
different but related matt¢ECO, 2007

APRIL 1971 Applicants forward the letter received by the MOE to the ECO in
which the ECO contacted the MOE to provide a proper notice of decision.

APRIL 27171 Letter is received by applicants by the MOE for approval to condu
review in order to determine if there is a need to further protect the groundwa
and source water of the Waterloo Moraine beyond what current policies exist
Review expectetb take 16 months.

MAY 1 Liz Sandals (MPP of GuelpWellington) files an application for review ¢
the ParisGalt Moraine. Formal letters were also sent by the Township of Pusl

NOVEMBER 8i Louisette Lanteigne appeals each proposed subdivision on
Waterl oob6s west side and forwarded

2008

FEBRUARY 27i City and Regional Officials join forces with three developers
make a motion for the dismissal of

MARCH i Disputes continue involving lawyeo$ developers to the OMB appea
by Lanteigne. Lanteigne and her legal team continue to support their appeal
applications. OMB grants the appeal of these subdivisions and both parties g
given 45 days to come up with a date for an OBM heaNfagDonald 2008

OCTOBER 28 Appeal made my Lanteigne gains concessions for additional
protection of the Jefferson salamander habitats

NOVEMBER 71 Leeanna Pendergast (MPP of Kitchener) writes to minister
requesting devel opment ndetuntigutheastudies
have been completed and publically reviewed concerning the Waterloo Morai

AUGUST 1 Region meets with developers in the area to discuss ESL designg
ESL Liaison Committee is composed to deal with landowners and farmers wh
have a problem with ESL policies. Commitment from the Region for stewardj
initiatives. (MacDonald, 2008

2009

MAY - State of the Waterloo Moraine Review completed and released by the

115



4.5 Recognition of Management Hot Spots
The GreenbeltAince has cl assified their 6Hot Spotd ar
industry and development (Environmental Defence, 200 Oak Ridges Moraine has classified hot
spot areas as those locations where there is a high concentration of largbygiter usrsand issues
with declining water levels (Earthroots, 200%or the context of this researchh@t spotis an area
threatened by population pressures containing or in close proximity to a feature or function that is in need
of protection fom the impacts of development. A hot spot can be established on a variety of levels. A
local hot spot would be an area within a region such as a specific road, area or section of land while a
larger regional area itself could be considered a hot spotessilt of leap frog development. The
Regions of Waterlo&uelphBrantford for example, are listed Bggionah ot spot s f or Ont ar.i
Greenbel(Greenbelt Alliance, ND) This is because the Geenbeltecti on e
area is expected to push developmentlimtationson the outer bandaries of the designated area.
Local hot spots may be classified for a variety of reasons including; being developed on or in
close proximity to a natural area such as an E8lds where development is occurring on top or near a
sensitive recharge argar areas that act as a natural recreation setting for community members. For
Ont ari ods GrORK,hobakhbtspotahawt beerhidentified in anticipation that theas aiiét
gain a greater awareness of their importance and contribution to surrounding communities. These areas
are considered to be high risk to the vulnerabilities of development and it is feared that population growth
could negatively alter their currestiate of beingLabelingareas as hot spots has contributed to a higher
level of awareness for the significant functions that they provide for communities. As a result of hot spot
classification, it is hoped that thedesignatedreas receive more attéeon and that the repercussions of
the destruction of these hot spot areas are realized before it is too late.
In the 2007 report card on the Greenbelt, 10 hot spot areas were idemtig€RM has24
designated hot spot areaslthoughlabeledas ha spots and have been named such for virtually the same
reasons, hot spots for these two landscapes have been designated according to different criterion.

Hotspots labeled for the Greenbelt are defined more generally and as larger landscapes a$ a result o
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development pressures. For the ORM, hotspots are smaller, more specific areas located throughout the
Moraine specifically facing a threat or pressure as a result of gréwththe purposes of this paper, a
combination of both the Greenbelt and ORMaria have been used as well as additional criterion added

to the list to designate these specific areas across the Waterloo Moraine. These factors were then used to
create a list of recommended areas throughout the Waterloo Moraine that should bedoéndkd

wake of expected rapid growth.

4.5.1 Criteria for Development Hot Spots

Belowarecr i t eri a for which the O6hot spotsé& were ct
were created by Josh Garfinkel from Earthroots Canada to depict areme@frcacross the ORM
(personal communicatiodpsh Garfinkel2009) Those listed from-® were created for the purposes of
this paper and have only been applied to the Wate

According to Josh Garfikel (personal communicatiodpsh Garfinkel2009) Earthroots:
1. Areas where there is a high density of large water takers (aggregate resources / golf courses)

2. Areas where water shortages have been experienced
3. Golf courses containing homes.
4. Industries on th Moraine that are large water users.

Additional criteria for hot spot designation:
5. Areas experiencing leap frog development due to existing land use policies/regulations.
6. Natural areas adjacent to development (especially recent/new/future developn®nt area
7. Proposed or available development areas in close proximity to recharge areas.
8. Proposed expansion of roadways (> car use = > maintenance)
9. Areas containing endangered/threatened species (ex. Jefferson Salamander in ROW).
10. Areas that could potentially nejzely affect surrounding areas such as ESPASs, natural areas,

recharge areas etc.

4.5.2 Current Development Hot SpotLocations on the Waterloo Moraine

The | ocations of the Waterl oo Moraineb6s five h
listedin 5.6.1 in combination with locations recently receiving local media attention. These hot spot
designations are subject to change over time with future additional proposed developments and issues that
may arise. While they may not be the only hot sgovde | op ment areas across the
they have received much attention from tier 2 stakeholders who have brought these areas to the attention

of Regional officials.
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1. West Side of Waterloo Developments (West side of the City of Waterloo alongptiine)

West Side of Waterloo 48 '
N\ Developments <> »
6?\0’6 L

o°
\3o‘?r\3\

Vista Hills
w'r

Clair Creek IO £ ;
Y- Columbia>Street Extension
Greyerbiehl Vg

L T T OxGQOSIQ

-

tor '43°27'49.83° N 80235191425 W. Strea. Mnanii’,, (]| 100 Eye ait_ 4.53 km

Figure 32 West Side of Waterloo (Google Earth, 2008)

The west side Waterloo development giggure 3) has received much attention in local
newspaper media over the last few years. Local environmentalisteesidpers each have had their
arguments as to whether or not to develop this portion of land. Multiple concerns have been brought to
the attention of the region and province by the local environmentalists including concerns with hydrology
and local rechrge areas, wildlife habitats and environmentally sensitive areas located in close proximity
to these three proposed subdivisions. An extension of Columbia Street has also caused some contention
among these two groups in fear that it will cause a degeedatithe surrounding natural areas and
ESPAs. These subdivisions and the extension would increase traffic on Wilmot Line, which some have
argued, will lead to cumulative negative impacts such as groundwater contamination and habitat loss on
the west sidef Waterloo.

This area is classified as a hot spot because of its location to ESPA 19 (Forested Hills), its
proximity to the recharge area to the northwest and to the natural area adjacent to the development in
Wilmot Township. As people move into ttdsea, negative impacts will not just stay within the

compounds of the subdivision areas but will expand into surrounding areas (people walking their dogs,
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vandalism etc.) Looking towards the future, the possibility of these developments crossing oveotWil

Line (which is also the countryside boundary as shown in Figure 28) arises as westward development has
tended to be the direction of growth in the last 40 years (refer to 2.6.1). While the 2009 ROP states that
growth will not cross this boundary buistead intensify in already built up areas, this plan is only

intended to address the next 20 years and this area could face further development pressures if no
alternatives to intensifying urban areas are devised. If this were to occur, growth would iexpa
agricultural areas (refer to 2.6.5) and continue
areas.This area should be kept on high alert in the next decade to ensure that the natural areas to the

north and west of these developmeri®main as natural as possible.

2. McNally property/Owen Lands (Figure 37)

The McNally
Property and Owen
Lands, Waterloo, :
Ontario ' A

Pointer. 43°27'49.83" N 80:35°19.422. W, Streamingl ||1111111] 100>

Figure 33 McNally Property/Owen Lands (Google Earth Imagery, 2009)
The McNally and Owen lands are also located on the west side of Wdietloeen WilmoLine
and Erbsville Road These two parcels of land are important natural areas that are vulnerable for
development. The 60 acres of McNally lands were privately sold to the City of Waterloo by an

environmentalist in hopes it would remain protected fdawelopment in his honour. Today, there are
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concerns that this area could be subject to recreational activities such as the installation of soccer fields
(Taylor, 2005). Already the property has experienced vandalism and the driveway to the formdy McNal
owned property has been partially given to Doug Owen Construction. (Taylor, 12068y, 2009)

Land originally deemed Agricultural are now beingzoamed to flexible residential fifty five/ten, green

one (open space lands) and green two areast@naimce access area to proposed stormwater
management pond). In 2008, the McNally lands were designated as a green dramdvethin a year

is already experiencing proposals to amend sections of the land for other purposes.

David Wellhauser has beadamant that both of these parcels of land be permanently protected
and while he has received word that the McNally lands will be, the Owen lands are still in the spotlight
for a construction site by develop€kdonteiro, 2009) The encroaching developments to the east and
south are threatening to these lands and their natural components. A kettle hole, known as the

6amphitheatred found just south of the McNally

nextfew years to developments. Buffer zones in this area do not exist to protect the Forested Hills ESPA

and therefore although protected in legislation, is subject to degradation and possibly destruction in the

next decade or so should devetagnts keep beg permitted here.
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3. Hidden Valley, Kitchener, Ontario (ESPA 27) (Figures 38 and 39)

ESPA 27~ ; ﬁ\’a s

pacd

Hidden Valley

" -

nter, 43:25'10169° N, 80°25'14.65° W Streaminglil|l 1005

Figure 34: Hidden Valley, Kitchener, Ontario (Google Earth Imagery, 2002)
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Figure 35: Hidden Valley, Kitch ener (Region of Waterloo, N[b)

Hidden Valleyshown in Figure 8is a natural area in Kitchener on the Waterloo Moraine that

contains a rare type of species called the Jefferson Salamander. In July of 2008, it was confirmed that at

least 18 Jefferson Sahanders exist in this area of Kitche(@uthit, 2008) These threatened species
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have led developers and those supporting development to halt their activitidiseiriiotection has

been ensured. The salamanders reveal just how sensitive thisiatiea fact that they exist here is quite
significant showing that the environment of this area is healthy and can support rare plants and animals
(Outhit, 2008) Proposals to extend River Road from Kings Street to Bleant &whincorporate a new
Highway 8 interchangshown in Figure 3®ave been put on hold after the discovery of these rare
amphibians.

4. Doon South, Kitchener, Ontari¢Figure 40)

Doon South, Kitchener
Ontario

Doon South
Developments

Proposed
Subdivision
Plans

© 2009 Tele Atlas

. . A
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Figure 36: Doon South Kitchener, Ontario (GoogleEarth Imagery, 200d; City of Kitchener, 2005; Modified
by Lindsay Poulin, 2009

Doon south is another area in which the threatened Jefferson Salamander has been found. In the
forests to the north of New Dundee Road, this salamander species hasatehplivelopment plans for
a nearby proposed subdivisishown in Figure 4QThe Record, 2007) With Ontario laws making it

illegal to kill, harass or capture this spediedevelopment in this area has become subject &stigation
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as alterations should be considered to protect this unigue habitat from destruction. Some issues that have
been brought up include guarding the habitat, sizing the buffer around the forested area, keeping people
and trails away from the foreand preventing water runoff from affecting the hakftdte Record, 2007)
These creatures are threatened due to their declining and fragmented habitat that continues to be
threatened by development.

The City of Kitchenestaff members and a variety of other key stakeholders worked together to
identify and protect natural heritage features in the @k&fmer, 2009) Recommendations for the
protection of threatened species and their habitat haen made and are intended to be implemented
through the Official Plan Amendment and draft plan approval condifiviibner, 2009) Open space
land designations have been allotted in an attempt to preserve and praieeatened species. The
development applications have been put forth to the OMB.

5. Lake Erie Pipeline

In 2000, a water supply strategy was implemented in the ROW. This report outlined the proposal
and need for a pipeline to bring water from Lake Erie iheoRegion in the coming of expected
population growth.The pipeline is expected to be introduced to the Region of Waterloo by 208! (
Consultants Ltd.2007). Unknown as to an exact location of the installation of this pipeline from the
Lake Erie bais, it is to begin at the shoreline of Nanticoke and continue in a northerly direction into the
ROW (XCG Consultants Ltgd 2007). This pipeline will cross multiple municipal boundaries in some
cases causing the destruction of natural areas. One ofitieasethat could be negatively impacted is the
Waterloo Moraine which should be carefully considered during to pipeline planning.

Costs for this project have been projectedvatr $500 million in 2000 for construction and
annual operating costs althoutiis value will most likely continue to increase with the changing
economy and unexpected coX€G Consultants Ltd2007). Many environmental assessments will
need to be conducted to ensure that minimal damage is being employed on areas in wipehrtbe pi

will pass through. There are still options for the ROW to employ befgylementinga pipeline. These
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include demand management techniques, water conservation efforts and water efficiency techniques.
Techniques such as these should firsisedto push the need for a pipeline to a later date.

If a pipeline is in fact implemented as planned, more water will be entering the Region and
discharged into the Grand River. Whether the Grand River is able to handle this extra water is
guestionable. Ao of concern is the treatment of this wateprevent contamination of water resources
The treatment plants may not be able to treat the amount of water that the Region and pipeline are able to
produce. The fate of current water resources has al$o petdetermined. Still in question is whether
demand rates will require current aquifer systems to continue producing water at their currenflevels
pipeline may become thmainsource more relied upon for water resouro&guifers currently being
used to acquire water should be protected and maintained even if the pipeline is implemented. If Lake
Erieds water resources become contaminated or the
able to provide some water resources toRfegi on 6 s ¢ Mamnoiitihesetobsedes to
implementing this pipeline proposal have not yet been solved and will need consideration should the
pipeline be brought into the ROW.

While the location of the Lake Erie pipeline remains unidentifiesljrtiplementation of this
water resource strategy is designated as a future hot spot issue for the ROW and for the Waterloo Moraine
as well as for areas along the way to Lake .EBg having a Waterloo Moraine management strategy in
place, extra precautisrand assessments can be made with specific regard to the health and well being of
the features located in and around the areas of which this pipeline willlpasng so,it will be
ensure that the continued existence of these features will remagmite pipeline isventually
introduced.

6. Aggregate Resources

So far, most of the designated hot spots have been ecological. The concern for aggregate
resources however is also a hot spot issM@h approximately8 current resource extraction aregish
the Moraineds boundaries, proper management and p

goal for Moraine managemenfs described in the ROP (2009), aggregate resources in the Region
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contribute to the construction of buildings and infrastiee but are in finite supply. While aggregate
materials contribute to the Regionbés economy, the
opportunities for employment (Region of Waterloo, 2009c).

Some of t he ROWG s cebaesfdundargimgporéangt eethargerareas and aquifers
(Region of Waterloo, 2009c). As a result of mineral aggregate operations these locations are susceptible
to the removal of barriers protecting these water resources increasing the risk of contargiReafion of
Waterloo, 2009c). Continued caution and awareness should be paid in managing these aggregate supplies
during the growing demands for this resource caused by increasing populations. 4Eghowes areas

within the Waterloo Moraine where cent mineral extraction is taking place.

] W, N Legend
Mineral Aggregate N \'\ o MinerflAggregale

\ ‘ Resource Areas
; ‘ ... | —— waterlooMoraine

Resource Extraction Areas ;/. ,}’
on the Waterloo Moraine | !

Figure 37: Aggregate Areas on the Waterloo Moraine (Region of Waterloo, 2009¢c; RMOV8treets and
Planning Data, 2009; Modified by Lindsay Poulin, 2009)
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4.6 Summary

The timeline presentggdefer to Table 4) of the Waterloo Moraine clearly presents most major
studies and events experi ene80s. ohatis tiear frdvhothiai ne 6 s |
timelineis that most of the studies on the Moraitealwith the hydrology of spefic areas rather than
the interconnectedness of the Moraine. There is little information on the species living in the area, the
i mportance of these ESL areas in regards to their
impact studies depicting wahcould potentially happen to specific areas should development affect them.
Water resources have been of concern since the early 1970s and continue to be of primary concern today.
Only in the last 7 years or so has an independent management plan\ieitdrloo Moraine been
advocated.

In comparing the ORM with the Waterloo Moraine there are some significant similarities
between the two landscapes that are important to recognize for the recommendation for a Waterloo
Moraine management plan. These imanot similarities are highlighted below:

1 Although different in dimension, both Moraines are interlobate and were created at the same time
causing their attributes, features and functions to be similar in importance and capacity

1 Both morainesrecros&d by multiple political boundaries including regions, counties and cities

9 Both landscape units provide drinking water for over 250,000 people throughout the surrounding
communities in which they resideit the Waterloo Moraine is responsible for providinges#

over 300,000 people 50,000 more than the ORNMorgan, 2005)

1 Both moraines are located in areas that are experiencing a large amount of growth currently and
expectedly in the future

There are also some major differences between these two fdaitegguably, these differences

can be seen as positive for installing a management plan for the Waterloo Moraine. These include:
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1 The ORM covers 9 conservation authorities whereas the Waterloo Moraine is encompassed
within the GRCA This will aid in themanagement of a strategic plan for the Waterloo Moraine
asfewerstakeholder opinions when it comes to conservation need to be incorporated

1 The ORM drains into three major lakes and the Waterloo Moraine only drairthén®@rand
River. This again will lssen the amount of stakeholder input needed to create a management
plan or act for the Morainieuntil (if) the pipeline is implemented.

1 The Waterloo Moraine has more people residing within its boundaries than the ORM. This is an
argument that a plan ofanagement is neededreducet he popul ati onds i mpact
environment

T More people depend on the Waterl oo Moraineds w
points to the desirabilitior a management plan similar to that of the ORM
It hastaken many years for the ORM to achieve provincial protection and now it is recognized as

the first Moraine in Ontario to be protected by provincial legislation to preserve its vital features and their
functions. The Waterloo Moraine has come a long wayaining an understanding of its hydrologic

features and prettion measurdsowever, it still remains without an individual strategic plan to
specifically protect the Morainebds attributes. M
similar © that of the ORM.

Currently the Waterlooians are the only primary group of stakeholders attempting to make the
significance of the Waterloo Moraine more recognizable to upper level stakeholders and locals in the
area. The primary goal in recognizing ivaterloo Moraine across the region should be its identity as a
whole landscape unit rather than individual sections according to city, township or function. Awareness
of the landscape and its importance also needs to be recognized by local commurdésy so,
further protection and management methods can be more easily accepted and applied for all to abide by.
To make this landscape more recognizable to the public, signs modeling those of the Greenbelt and ORM

specifying the location at which theefandscapes reside should be constructed around the perimeter of the
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Moraine to make the feature more recognizable to those unaware of what it is and where it exists.
Examples of these are shown in Figd2 To do so, hard and definitive boundaries nfuesfirst
established. In doing so, the public will become more aware of the feature itself and its dominance

across the regionds | andscape.

Entering the
Oak Ridges Moraine s Entering
P The Greenbelt

2 %gilm

Figure 38: Signs Depicting Greenbelt and ORM Boundaries to Public (Pho®Taken by Lindsay Poulin,
August 2009)

There will always be a difference in opinions when it comes to the Province, the Region,
developer and environmentalist collaboration. Developers and environmentalists are quite contrary terms
in themselves, but for the sakitbe Waterloo Moraine, these groups must come together and agree on
some sort of management plan for the Moraine in the upcoming years. While the ROP, the Planning Act
and the Greenland Strategy all attempt to protect vital areas from destructionaneryetdescribed the

Moraine in detail and in the past have planned fo
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features found across the moraineds | andscape suc
perfect, it presents legislatidhat can be used as a guideline for the creation of a Waterloo Moraine Act

to prevent further damage from occurring as much as possible in the wake of population growth. A

document such as this would be a large stepping stone to a more comprehenssiandidgrof the role

of the Waterloo Moraine within the Region as well as grounds on which all stakeholders can work

together at enhancing the Ilivability of the area
Hot spots across the Waterlvo r ai ned6s | andscape havethebiseen gene
although much assessment should stil!]l be compl ete

development. A greater understanding of these individual areas should be compitieat to ensure

that these spots remain properly assessed and protected for the greater good of the Nmraine.

technologies in the future could increase the number of hot spots across the Moraine. For example, as

wind turbines continue to be put up ireas across Ontario, the potential exists for them to be brought

into the Region. The land required which to locate thesmuld eventually lead to the natural areas

across the Moraine being a desirable location in which to install doento the avaable hummocky

topography present throughout the landscape. Future uses such as these that are not currently being

considered in regional policies may be future issues that will be faced by the Waterloo Moraine.
Independently, the impacts of populatiowgth and development may not have a large impact

on some areas of the Waterloo Moraine, but may greatly affect others. Sometimes, these affects can be

accounted for, while others are unexpected or perhaps are experienced at a later date. Regardless,

dewelopment has an impact on natural areas and these growth sites all cumulatively impact the Waterloo

Moraine in some way. Overall, insteadoohducting environmental assessmentsdividual sections

of landcontained in the Moraineanagement strategishould focus on the Moraine as a landscape unit

recognizing that the effects of development can have a larger impact both directly and indirectly than

perhaps presumed.
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Chapter 5: Discussion z Looking Towards the Future

5.1 Waterloo Moraine Act

This thesissuggests the creation oaterloo Moraine Actor the Waterloo MoraineAn Act
would provide the required legislation for an eventual management plan for this landscape unit. In doing
so, the Wat attribuesand Heirringportant fanions (natural, human and economic) will
have the appropriate policies in place to better direct growth and provide long term use fointteses
for those living within the boundaries of the Morairiehe Act shouldspecificallyaddress water
resourcesnatural areas (habitats, linkages, recreational areas, ESLS), settlement areas and economic
activities (agriculture and aggregaté®pughout the Waterloo Moraine comple&ddressing these key
areas will contribute to a long term strategytf@Moraine and its rolavithin communitieghroughout
the ROWandTownship of BlandforeBlenheim

The benefits to establishing a Waterloo Moraine Strategy include:

9 Providing a basis for which decision making across the landscape unit is structured, consistent,
stictly outlined and adheredb y al | areas containing the Morai
1 Providing a streamlined basis for which decision mgkian occur involving multiple
stakeholder interests while at the same time possibly lowering costs in environmenthagses
investigations
1 Providing a system by which the Waterloo Moraine can gain a more comprehensive database
regarding developments proposed, accepted and installed on the landscape as well as of the
growth or depletion of natural areas (forests, ESLsate) time. Currently no such database

exists

Supplying strict protection policies for the vital features and their functions across the Moraine

Provide the resources to continually monitor the health of the Moraine and its functions

The most recent asssment of the Waterloo Moraine stated that a boundary designation was not
needed for the purposes of the study due to its focus on the hydrology of the Moraine. Arguably, the
Moraine should at minimum be defined so as to ensure that its features acgepriom harmful
developmat in the future. A buffer zone should also be defined around the perimeter of the Moraine to

ensure the protection of boundary arethis landscape unit. These buffer zone sizes would be
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determined during a consultatioropess involving key stakeholder.is quite difficult to manage

something without first measuring it. The argument that a definitive boundary is not needed because
varying boundary interpretations have limited watdated functions is weak (refer T@ble B). It is

also incorrect, as many regional recharge areas are located in the core of the Moraine expanding outward
towards the edges of this landscape unit. Multiple wells are also located in close proximity to the current
outlined boundary (reféo Figure 5). In order to implement an Act for this landscape unit, defining a

more permanent boundary will have to be the first priority. This will provide the basis for which an Act
could be applied. Once this has been completed, further policié® @mployed for th&/aterloo

Moraine and itattributes If an Act is not implemented for the Waterloo Moraine, identifying more
permanent boundaries will still be important to the future maintenance and management of the Moraine
within currently existig Regional policies.

Chapter 3 provides examples of currently proteptesinciallandscapes in Ontario, the Niagara
Escarpment and the Oak Ridges Moraine. Both of these landscape units have land use designations that
are clearly mapped and specifyatttan and cannot be done within each designation although two
different approaches for administering these Plans are used. While the Niagara Escarpment Plan is
implemented by the NEC, the Oak Ridges Moraine Conservation Plan requires municipalitidenm co
to this legislation within their existing official plans and zoningdys. For the ORMCP, the
municipalities included throughout the ORM landscape are responsible for governing their portion of the
Moraine. Both approaches work for each landseaqokalthough their management techniques are
different, the ultimate goal of protectiongsived forthrough their landscape policies

The purpse of a Waterloo Moraine Act would teprovide land use and resource management
direction to various skeeholders on how to protect the Waterloo Moraine and its valuable features and
functions. An Act for this Moraine complex would provide direct policies for the management of the
Moraine, promote the Moraine as a landscape unit and provide specific éplduising principles in

recognizing the Moraine as an interconnected landscape withiretherRofWaterloo and Oxford
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County. This direction can therefore aid in a vision for the Waterloo Moraine to exist as a connected,
continuous landscape unit whipeotecting its hydrological, ecological and economical processes.
The objective®f a Waterloo Moraine Adcire recommendeak follows;
1 Protecting the hydrological and ecological integrity of the Moraine
1 Ensure land use that maintains, enhances andtoreedhe hydrological and ecological
processes on the Moraine
9 Ensuring that surrounding areas of important ecological, hydrological and economic are
maintained, improved or restored
1 Ensuring the Moraine remains a continuous landscape
9 Providing land and source uses and development that is compatible with théowiely of the
natural environment
1 Allowing for continued development in existing settlement areas
9 Providing public access (such as trails) to the Moraine for outdoor recreational purposes
1 Encouraging ceoperation and cordination among various stakeholder interests
1 Ensuring public participation in land use decisions across the Moraine
(Ontario Ministry of Municipal Affairs and Housing, 2002; Niagara Escarpment Commission, 2008)
The approach todminister the goals and objectives of a potential Waterloo Moraine Act would
be using the example set by the ORM.order to assess, implement and monitor policies designated in a
Waterloo Moraine Act, a commission would be important to ensure thatlibeg continue to adapt to
the changing needs and environment of the Waterloo Moraine. A commission would also be able to
investigater e port on or act wupon particular matters rel:
attributes. Currenthithe most prominent group dealing with issues relating to the Waterloo Moraine are
the Waterlooians although little authoritative power has been given to this group regarding the
management of the Morainé Waterloo Moraine Commission would likely be mageof one person

from the City of Waterloo and Kitchener, one member from each Township (including the Township of
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BlandfordBlenheim), one or more regional officigf@danners/policy analystsindlocal residentérom

each of the cities and townshipsahved. The citizens would contribute to the commission by providing
local knowledge to decisiemaking while elected officials would be able to contribute kieolgk on

official policies and proceduresn order to gain initial knowledge and perspectigEthe Waterloo
Moraine, public consultation and workshops shoulddreluctecheaded by a neutral party such as the
provincial government rather than by the region, county, cities or townships involved

The?2 cities and %ownships involved in managinge Moraine would need to incorporate
policies outlined in the Act within their own official plans. The land use designations in the ORMCP
would also be best suited for the Waterloo Moraine as they encompass similar characteristics as those
experiencedaors s t he Wat er | oo NaWoalCore Aread, NaturahLimkihgecAeease .
Countryside AreaandSettlement Areaall exist throughout the Waterloo Moraine and designating
portions of this landscape under such criteria will ensure the further towatetthose areas that are most
significant and vulnerable to depletiofihe Mineral Resource Extraction Ardand use designation used
for the Niagara Escarpment coudli$obe implemented for the Waterloo Moraine to specificd#iineate
where curreniineral resource extraction areagstas well as areas that could potentially be used for
mineral resource extraction in the futuf@otential Waterloo Moraine land use designations are depicted
in Figure 43.Mineral Resource Extraction Arease notspecifically depicted in Figure 43 but are
included in theNatural Linkage Areadesignation.

The areas outlined in yellow are curreett&mentAreasacross the Moraine. These areas
encompass a range of communities and contain areas that are algketoant urban uses and
development within municipal official plans. In these areas, development will intensify to accommodate
more people into the already existing network of housing, transportation, access to employment and
access to amenities. The faaf this designation, like the ORM, is to contain and focus future growth in
these areaas well as tanaintain and wherever possible enhance tivirenmental well being of the
Regionof Waterloo(Ontario Ministry of Municipal Affairs and Housing, 2002Jhe least amount of

protection of the four designations exists in thes#lement Areas.

133



The dark green areas are locations in which significant environmental core areas exist. These
areas resemble lands in the ORMCP labeledadgral Core Areasn that they provide important
functions to the Regionds communities. These are
areas and the provincial greenbelt natural heritage system (Region of Waterloo, 2009¢). As outlined in
the 2009 ROP, thegdesignations are part of tBeeenlands Networkareaghat the ROW will attempt to
maintain, enhance or wherever feasible restore in the next 20 yéttgal Core Areagprotect and
where possible enhance the ecological integrity of the designatedrpka predominantly through the
protection of landform features (Ontario Ministry of Municipal Affairs and Housing, 2002). In this land
use designation, minimal new developments are permitted other than what currently exists and low
intensity activitiesare promoted (Ontario Ministry of Municipal Affairs and Housing, 2002).

The blue areas are the locations of the Regional recharge areas as outlined in the 2009 ROP.
These areas should also be included undelé#teral Linkage Areasf the Waterloo Moraie because
they are significant from a drinkingater resource perspective. These areas also contain significant
mineral aggregate resource areatural Linkage Areaare designated as such to protect landform
features, maintain at minimum current gndwater recharge areas, maintaining connections between
Natural Core AreasndCountryside Areaand providing limited economic development (Ontario
Ministry of Municipal Affairs and Housing, 2002). These areas significantly encompass those areas
containing hydrological features and associated hydrological processes and functions.

Much of the remaining land is composed of agricultural spaces. These spaces should be
recognized under the land use designatioBaintryside AreasThe countryside areaad as an
agricultural and rural transition and buffer betw@&tural Core Areas, Natural Linkage Areasd
Settlement Areadn this area, agriculture is encouraged and rural settlements are maintained while at the
same time encouraging the protection eumgrever possible, improvement of natural heritage features,
hydrologically sensitive features and ecological functions (Ontario Ministry of Municipal Affairs and

Housing, 2002).
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Figure 39: Potential Land Use Designations foa Waterloo Moraine Act (RMOW Streets and Planning Data,
2009 Modified by Lindsay Poulin, 2009

Ultimately, a Waterloo Moraine Act would netite Provinceof Ontarig Regionof Waterloq
Oxford County,cities, townshifs and public participation in ordéo successfully monitor and achieve
goals set out by such an Act. In order to achieve this, public consultations, media reports and easily
accessible information will need to be available to stakeholders involved in preserving this Moraine
complex. A Wagrloo Moraine trail system could be designated as part of thisptarate a greater
amount of recognition for this landscape wamt is being developed by Professor Alan Morgan at the

University of Waterloo.
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5.1.1 People and Growthz Where can it go?

Since much of the current focus of the Waterloo Moraine has been on where growth should not
occur, focusing on where it can be placed should also be considere8efilament Areasdentified in
Figure 43 would be the most appropriate location to Eagesater number of people as population
numters for the Region rise howewdis is more idealistic than realistic. A Waterloo Moraine Act would
require assessments to be completed on where growth can occur so that it minimally affects surrounding
landsape features. Ultimately, growth should occur;

In areas where already built up areas exist on the Moraine

In areas close tmajortransportation networks (ex. Highway 8, 401)

In areas where known water and aggregate resource can be extracted aneédevelop
Away from sensitive recharge areas

Away from natural areas that provide habitats and linkage areas for animal species

In areas already close in proximity to necessary amenities (grocery stores, gas stations etc.) and;

=A =4 =4 =4 4 -4 4

In areas extending beyond the boaries and buffer zones of the Waterloo Moraine.

5.1.2 Who will carry out the work if we act now?

While the grassroots efforts to recognize the Waterloo Moraine as a landscape unit in need of
provincial protection has initiated motions for a Waterloo Mwgahct, ultimately the Region and/or
Province of Ontario will need to be the governing body to acknowledge the need for such a plan and
implement an Act to ensure its protection in the future. The Township of BlarBliemtieim (Oxford
County) will also fave to be included in this process as the Moraine extends into this area beyond
regional boundaries. An Act to manage the Moraine would need to coincide with current regional
policies such as that of the ROP in order to stay consistent with regionah@gemnd strategies.

In order to create a management plan for the Waterloo Moraine, astegltprocess will be
involved so that all major stakeholders are incorporated into planning for this feature. Government
officials will need to lead this procegsensure that all major concerns are addressed and to make certain
that regional policies are recognized. Local residents and businesses will need to provide their input as

they will be affected by the policies implemented. Louisette Lantaigne entlyrworking with the
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Environmental Commissioner to devise a Moraine management plan. This document will have to be
approved by the Region and the Province in order to become incorporated into Regional policies and
more steps to inform the public of tlikange will be essential.

The creation ofmActwi | | require comprehensive | and use
area. The most sensitive and important areas will need to be outlined in order to administer various levels
of protection dependmon how susceptible these features are to development and land use change. Many
areas have already been environmentally assessed and the results eflbesierss can be applied to a
Moraine management plan.

Cooperation and coordination among stakder groups is imperative if such an Act is to be
implemented for the Waterloo Moraine. Enforcing policies in an Act will require stakeholder groups and
individuals to work together at ensuring these policies are adibterer herefore, ensuring thafiofal
plansare for the most part atbincidingwith these policies will be a timely and intricate process.

Beginning to consider the Waterloo Moraine for an Act now is necessary if one is to be applied to this

landscape as soon as possible.

5.1.3 Water Resources

The most prominent concern for various stakeholders associated with the management of the
Waterloo Moraine is water quality and quantity. A large portion of the Waterloo Moraine Act would be
devoted to ensuring that the hydrological fundiand processes are managed across this landscape.
While protectionandaccesdas thus far been the goal of the Region for distributing available water
resources to surrounding communities, a Waterloo Moraine Act should emal@gemenpolicies for
water resources to not only protect this valuable resource but also to manage how it is distributed and
consumed.

For decades, the ROW has adaptesujaply managemeatconcept that providessgh water to
recipients asneededTate, 1990) With population increasing at a rapid rate in the Region, water

resources are becoming exhausted and fear of a shortage of water in the near future exists for present
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communities. The introduction of a pipeline extending from Lake Erighet&egion is a substitute for
water management throughout the Waterloo Moraine. Instead of managing available water resources, the
construction of a pipeline continues to support supply management techniques. In anticipation of this
undertaking, 28 pipgime direction alternatives were identified and analyzed leading to three of the Great
Lakesi Lake Ontario, Lake Huron and Lake Erie (Region of Waterloo, NDa). Although Lake Huron and
Lake Erie were the preferred Great Lakes of which to tap into watennees, Lake Erie has been chosen
as the best candidatewhich to apply a pipelinto the ROW (Region of Waterloo, NDa). This has been
the more suitable place of which to get water supplies because water would eventually be retuned back to
this basin tirough the Grand River Watershed (Region of Waterloo, NDa). Currently, there is no
specified route for the pipeline from Lake Erie to the ROW. Many impact studies and environmental
assessments will need to be done in order to prepare for the constofictimh a venture. This will take
both time and money which can be quite costly and congrifauthe current overall cost thfis project.

The Great Lakes are already vulnerable to fluctuating water leWith the growing awareness
for climate clange and its impacts more intense precautions are needed to protect these freshwater
sources from harm and extincti(@reat Lakes Information Network, 2009} his is especially a concern
for Lake Erie, the shallowest bodywéter of the five Great Lakes and the Lake exposed to the greatest
effects from urbanization and agricult&reat Lakes Information Network, 2009)nstead of finding
endless supplies of water resources, the ROW shoulddesrigiw to conserve and better manage the
water available in the area so that a lesser amount of dependence is placed on alternative sources of water
for consumption.

Demand management is one strategy that could be applied to moraine management techniques
This concept compliments objectives to conserve water resources available throughout the Waterloo
Moraine. This type of water management strategy strives to lower the demand for water resources to, in
turn, lower the supply needed to sustain commuwiti2emand management strategies should be
introduced slowly and cautiously but would be a suitable option for water management in a Waterloo

Moraine Act.
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5.1.4 Change and Challenge
Environmental impacts are common to all development initiatives whétkeate intended or
uni ntended, positive or negative (Dearden and Mi
change, the environment in which people live will dksce alterations. I@allenges bhow to manage the
co-existence of people andetmatural environmerire faced especially in locations where there is a high
populace and an environmental setting with significant attributes contributing to surrounding
communitiessuch as the Waterloo Morain€onflict often arises due to differing lues and interests and
while collaboration among stakeholders is ideal to protect significant attributes of the Waterloo Moraine,
it is not always accepted or endorsed by everyone (Dearden and Mitchell, ROO@)er to successfully
implement a WaterloMoraine Act, the policies will need to be updated and modified to ensure that they
remain relevant to changing situations and environments. This form of adaptive management will also
allow policies of the Act to cope with the uncertain, the unexpectdh@unknown more successfully
(Dearden and Mitchell, 2009).
Some of the challenges that exist with the implementation of new policies or strategies include;
1. Differing stakeholder opinions, interests and values
2. Missed communication among stakeholdeiifferent kinds and sources of information;
differences in culture, experience or education; and differing values, traditions, principles,
assumptions, experiences, perceptions and biases)
3. Change and uncertainty
4. Costs and people to implement and monitat the management plan or policy is being enforced
(Dearden and Mitchell, 2009)
The key implementation component will involve communication methods to the various
stakeholders involved with a potential Waterloo Moraine Act. According to Dearden ar:Mitc
(2009), communication has three main purposes 1) to raise awareness, 2) to confer understanding and 3)
to motivate action. With a wide ranging stakeholder involvement across the Waterloo Moraine and that
would be involved in a Waterloo Moraine Acgromunication challenges are likely to be faced due to the

difference in opinions, values and interests. In order to get past these communication challenges, it must

first be recognized that a range of target audiences exists and then determine howgeamdddsight
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regarding the Waterloo Moraine and the policies of a potentiat#@tbe shared with others who may not
have the same scientific background but are still key stakeholders (Dearden and Mitchell, 2009). The
general public will have a signifant amount of responsibility in helping to ensure that the policies of a
Waterloo Moraine Act are followed and therefore, proper communication to these stakeholders will be

essential in maintaining successful policies directing the management of théod/teraine.

5.3 Greater Golden Horseshoe Greenbelt Plan Extension

In 2004 and 2005, the ROW proposed to the MMAH that the Greenbelt be expanded to Waterloo
Region due to the desire for long term protection for important agricultural areas, sensitivereental
features and essential moraine functioning areas that reside in this location (PHCS, 2008). There were two
key elements as to why the Region wanted to be incorporated into the Greenbelt Act; the first was to
provide a specific boundary for rurahd urban land uses so that growth expected for the Region would
occur in an environmentally sustainable way (PHCS, 2008). The second reason for the proposal was to
protect the three significant moraines to the same degree as that of other proviruiediiedrfeatures
similar to the ORM (PHCS, 2008). In doing so, the Region hoped to align with®reel t 6 s pur pose
identifyingwhere urbanization should not occur in order to provide permanent protection to the
agricultural land base and the ecologfealtures and funains occurring on this landscape (Ontario
Ministry of Municipal Affairs and Housing, 2005.a)n February of 2008, the Ministry released draft
criteria to be considered by those municipalities requesting an extension of the Greemggitiesu
(Planning, Housing and Community Services, 200B8yas at this time that the Region did not agree that
these criteria were in accordance with their vision and instead considered the opportunity to introduce
greenbelstyle policies into the new ROP (PHCS, 2008).

Extending the Greenbelt areas would provide protection for the important features of the
Waterloo Moraine but it is not necessarily the best option. In being included in Greenbelt boundaries, the
Region wold have to follow Greenbelt policies. This would incorporate a number of key stakeholders

into the already existing multitude of stakeholders present in this protection policy. Adding the Waterloo
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Region to Ontariobs Gr e eclaabfmd develaponant into neigghbooring aneast h e r
such as Cambridge, London and Brantford. Including this Region would require other areas in between

the current Greenbelt designation and Waterloo Region to also be incorporated in order to maintain the
linkageof the Greenbelt boundaries. This further limits where development can occur. Since the entire
Region is not covered by this moraine complex, there are opportunities for development in surrounding
areas. Providing the Waterloo Moraine with its own Bgemanagemenfct would allow the Region

to;

1 Incorporate policies of thRegion of Waterloo Official Plan and Oxford County Official Plan
into a Waterloo Moraine management plan

9 Limit the number of stakeholders involved in planning, implementing andtmomni i ng t he pl a
policies

T Make amendments to the plan as needed over tim
population and needs are required; and

T More easily monitor the planbés policies for an
provides to the ROW and to the Grand River.

5.4 Maintain Business As Usual

A third option for the Waterloo Moraine is to remain managed under in its current state under the
Regional Official Plar{2009)

The most recent ROP recognizes the Waterloo Mowsren important landscape component
within the Region. I't addresses issues related t
including; mineral aggregate resource areas, prime agricultural lands, greenlands and areas requiring
source water ptection. The ROP has set urban boundary limits defiaethe countryside line which are
intended to contain growth within the already built up areas of already existing urban and rural areas.

While the ROP appears to address the protection of keyisagttibireas of the Waterloo
Moraine, there are some concerns with leaiimganagement to the policies delineated in the ROP.

First of all, the ROP does not include any other areas besides Regional cities and townships leaving the

Township of BlandforeBlenheim out of bounds for Regional policiéa/hile this township is part of
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Oxf ord Count y 6 policied fér theMatarlbo M@laiaerexist for the Township of Blandford
Blenheim.As shown in Figure 5, the oRe the Tmwundhsp ofsNiilgoh i f i c ar
and Township of Blandfor@8lenheim, and although not shown, likely continue into the Township below.
A Waterloo Moraine Act would be able to protect this border applying policies-lboagslaries to
protect the southwesternipion of the Waterloo Moraine and the recharge areas present throughout the
Moraine boundary area.

Since the ROP is only designated for the next 20 years, beyond 2029 remains open to new
policies and strategies for the ROWor example, the countrysidiae is intended to be permanent
although this may not be the case once the 2029 ROP timeline has ended. The uncertainty of the state of
the Region and its populace leavesdhe e r maaurdrysidedline questionable. If the population
continues to inaase, where will people go? How long can the Region limit growth to already existing
urban and rural areas? The countryside line therefore may not be as permanent as currently desired and is
likely to changef the number of peopleoming to the Regionontinues taise If this happens, more of
the population will need to expand beyond the countryside line into prime agricultural areas and
significant greenlands exposi nghendgaive Mpactadgfneds mos
anthropogeni@activities and the demand for resources and services.

Future uses of the Moraineds | and are also at
management of the Waterloo Morain€limate change, new technologies (exampfen spacéor wind
turbines) and a water pipeline from Lake Erie are all currently foreseen issues that are already at hand for
the ROW. While not all future uses can be predicted, change and challenge will face the ROW in the
coming decadeslf the future of the Waterloo Maine continues to reside under the direction of the
ROP, it will likely continue to be recognizedtiremain segregated according to its attributes as they exist
throughout the Regionin the years beyond 2029, the state of the Waterloo Moasidéts #ributes
remarsuncertain and not i mplementing a management di
landscape could prove to be a missed opportunity to preserve the significant attributes that the Moraine

offers to current and future generaiso
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5.5 Paris/Galt Moraines

The decision that the Paris/Galt Moraines did not currently require a mggadic policy plan
to monitor and protect its natural water resources is the final verdict by the MOE. This decision was
made based upon the curteinderstanding of development activities being pursued across this landscape
unit rather than according to future possible development initiatives that could eventually be experienced
throughout this landscape. Since these Moraines do not havecspegifigement plans nor are they
part of the Greenbelt, their future existence and contributions to surrounding communities could be
jeopardized over time. It is likely that the population in this area will continineteasedue to the
outward movemerftom the GTA This will continue talecreasthe availability of naturadreas on
which to develomue to the greater demands being placed on land to live, imateamsumptiorand
natural areas to accommodate more people.

Overall, these moraines ameatively understudied and their potential contribution to surrounding
communities remains unknown. Therefore, studies involving the continued exploration of the
significance of these moraines should be pursued in order to identify stresses on tmremtias land
use changes occur. As pressures for development expand idyoO&M and Greenbelt boundaries,
land will be needed for development in order to accommodate a greater number of people in close
proximity to Toronto, the GTA and the easily assible transportation networks present for commuter
use. If continued studies are not maintained and further explorations are not completed, the resources
available throughout these Moraine systems will likely be overlooked and the resources that may be

present now will not be present for use in the future when they are perhapdesicable

5.6 Missed Opportunities

The decision to leave the Paris/Galt Moraines as they currently stand without protective
legislation could prove to be a missed opportunilthough development in this area is not yet as
prominent as other more desired development areas, the search for developable land to accommodate

increasing populations coupled with the decreasing amount of available natural land could be an issue for
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these Moraines in the future. Applying policies now to ensure that features and functions of moraine
landscapes such as these are protected is necessary so as to prevent the quality of these moraine functions
from decreasing. Implementing policies nowailow communities to adjust to new legislation over
time not onlyprotecting the resources and functions that are currently in jeopardisbuhose thanhay
be stressed in the future.

Through the examples set by the NEP and the ORMCP, it appahmigh change over time is
the most effective way to implement landscape unit protection in areas that are most desired for
development. Initially, the NEP and ORMCP received much backlash upon their introduction into
provincial legislation. Eventuallgver time, anxieties surrounding these plan policies began to decrease
and are still working to integrate measures for protection across various municipalities. For the NEP, it
has been proven that these policies are in fact contributing to the ptieseaval protection of the
Niagara Escarpment. Areas not allowing development are becoming more accepted and respected
through this legislation. In the case of the ORMCP, the eastern and western portions of the ORM
responded differently to the ORMCP midis. While the western sections of the Moraine have adopted
ORMCP policies into their municipal official plans, the eastern portion is taking more time to adopt these
policies arguably because not as much population growth is occurring in these ar¢iaze goes on, all
municipalities will have to conform to the ORMCP and it will become part ahatlicipalofficial plans.

It has been recognized that the ROW is expected to grow to ascedented population of over
720,000 people in the next two agmles andonsidering the location of the WaterlomMine, people will
require living space and amenities in areas currently not yet exposed to development within and on the
Mor aineds boundaries. Looking beyoadw®@thdse expec
people reside especially those that do not desire to live in built up city centers remains unanswered. It is
|l i kely that development will continue to spread o
countryside line and ewtually surpass this boundary expanding further into Moraine territory and

invasively consuming natural spaces and their associated features. Protection currently lies in the hands
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of the 2009 ROP. Neglecting to create a Waterloo Moraine Act could frdngea missed opportunity in

years to come.

5.7 Summary

In the future it is likely that the ROW will continue to ensure that the best possible strategies are
being applied in order to protect the natural landscape from being overtaken by developtoees.ven
While the desire for a management plan for the Waterloo Moraine has been suggested by some for the last
few years, it will require quite a lot of work to implement in the ROW. Such a course of action would
require active participation, a techrligarking committee to carry out a detailed analysis of the
landscape as well as support both financially and administratively. The ORMCP will help outline basic
policies and principles that can be used for the Waterloo Moraine that are currently i@iogdeacross
that of the ORM.

If nothing changes for the Waterloo Moraine with respect to the implementation of an Act to
further protect its features and functions, current policies outlined in the ROP will continue to guide
growth and development aceothe ROW. In this case, the Region will remain in control of development
and growth as well as in ensuring that vital features and functions of the landscape are maintained and
conserved for future populations. Development issues and their respedctivénaemts would be left in
the hands of the OMB. After the 2031 timeline for the ROP, policies will have to be reconsidered
although the landscape and its valuable features and functions might already be jeopardized by
development needs for the growing ptation.

If a Waterloo Moraine Act is implemented now, more protective policies can be implemented for
the core of the ROW (within arsirroundingMoraine boundaries) requiring a greater recognition of
natural features, functions and resources presehinviiie area. Such management would lead to a
greater understanding of the interconnectedness of the Waterloo Moraine complex and stress the

importance of conserving water resources and environmental features. An Act will also aim to protect

significanteconomi ¢ acti vities across the Moraiomaads | and
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agricultural practicesAn Act couldprotect important natural core areas and natural linkage areas. A
management strategy for the Moraine would allow botrReémgion of Waterlo@nd Oxford County to

work together at ensuring the protection of this landscape unit and its significant features. Implementing
a Waterloo Moraine Act as soon as possible will benefit those in the future by providing a high level of
prot ecti on and supervision to make sure that the
Planning for changthroughouthe Waterloo Moraina the upcoming decadesll be important yet
challenging if forecasted growth raties the Regiorof Waterlooarereachedandthe population

continuesto increase Adaping to this changand the uncertainties that come with it will be even more
essentiako thatthe significant attributes of the Waterloo Moraine are protected for use by current and

future generations
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Chapter 6: Conclusions and Recommendations
6.1 Overview

The overall goal of this thesis was to review literature and other information resources about the
Waterloo Moraine to determine where focus has thus far been placed andrestablis knowledge is
needed to secure the Morainebds future sustainabil
stakehol der roles and involvement across the Mora
Waterloo Moraine that require mocensideration before development occurs. As a result of this
research, recommendations for the future management of the Waterloo Mogiite attributes are
considered.

This chapter discusses the main findings iamglications that have been discoviéfeom this
research. Recommendations for the Waterloo Moraine are discussed and opportunities for future research

and are also provided.

6.2 Main Conclusions

Over the last 100 years, the Waterloo Moraine has been recognized as a distinct, unique and
significant landscape within the Region of Waterloo although only in the last 40 years has the Moraine
been studied more in depth according to its various attributes that contribute to surrounding communities.
Of these attributes, the hydrology of the Waterloarne has been most acknowledged and examined
assessing the locations, quantity and quality of water resources that supply surrounding communities.
The Regional Official Plan for the Region of Waterloo is currently governing actions across the Waterloo
Mor ainebs | andscape. The most recent version of
Waterloo Moraine including source water protection areas, greenlands as well as agricultural and
aggregate resource areas.

The 2009 ROP acknowledgdeetexistence and importance of the Waterloo Moraine but does not
specify policies distinctively for the Moraine landscape unit. This has left the Waltéol@aine lacking

a precise boundary and an unknown estimate of how much of this featopeseshelandscape of the
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Region of Waterloo. This thesis reveals that a minimum of 24% of the Region contains the Waterloo
Moraine which still does not include the Township of BlandfBtenheim and the portion of the Moraine
that is believed to extend furthensbeast than currently defined. The overall size of the Moraine varies
from 350kn% to 750kn? in the literaturedue to the difference in opinions on the definition of what type of
land composes the Moraine complexieTmore common size of the Morathatexists throughout the
literatureis approximately 500k

The last decade has promoted the management and protection of the Waterloo Moraine and its
attributes the most. Local advocates for the Waterloo Moraine have pushed for a greater recognition of
the contributions that the Waterloo Moraine provides to surrounding communities emphasizing the need
to protect this landscape for future generations. In an attempt to give recognition to sensitive areas
currently under threat by development, 6 prelimina devel opment o6éhot spotd are
within the Waterloo MoraineThes e O6hot spotdé designations have be
to delineate development ©&éhot spotsdé f oirterih he ORM
designated within this thesis.

The Niagara Escarpment, Oak Ridges Moraine and
landscape units to use as a case study comparatively to the Waterloo Mdhase.three provincially
protected landscapes Wih Ontario have provided informatidor how these landscapes have come to be
provincially protected, policies designated to protect and manage landscape units as well as successes and
failures to implementation of such policies. From these exampkesxemplified that; 1) significant
landscapes with contributing attributes to their surrounding communities can be recognized by the
Province and gain further protection than at the Regional level, 2) Stakeholders (especially those within
surrounding commities) often adapt to policy change over time, therefore although policies may not
necessarily be adhered to when first implemented, over time, these changes are likely to be adapted to and
accepted, and) Acts implemented for landscape units eventdaligling to managemeplans are

successful so far in protecting significant attributes of a landscape.
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As a result of this research a conceptual framework for landscape unit management has evolved
and can be used for future landscap#& management in ghfuture as shown in Figudel. This
conceptual framework includes three main phases which involve; the initial assessment of the current
state of the landscape unit being investigéséebs 14), the implementation of policies designated to
manage andrptect the landscape urigtep 5)and continued reviewf the policies and state of the
landscape unit to ensure the greatest degree of protection and mandgdrmieigt applied tgignificant
attributes(step 68). The most important component to thanceptual framework is to understand to the
greatest degree possible the landscape unit or complex in order to apply policies accordingly to the most

sensitive attributes requiring monitoring, preservation and continued maintenance.

Figure 40: Conceptual Framework for Landscape Unit Management
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To date, landscape units in Ontario that have received provincial protection have been those that
contribute significant and vital attributes to surrounding communities as well a<tbesang multiple
regional boundariesSignificant attributes that have led to provincial policies include; water resources,
agricultural areaand core natural areas that support habitat, recreation and preserve the scenic beauty of

the landscape.

6.3 Recommendations

Ideally, limiting anticipated growth within the Region would be a path to ensure protection for the
Regional landscape and its associated features. Realistically, limiting growth within Regional boundaries
would be difficult considering itokation to the GTA, important transportation networks and the
technology triangle. What perhaps is a more plausible recommendation is to limit growth within the
boundaries of the Waterloo Moraine as well as within a buffer area surrounding the Moaiher ito
create a lesser amount of strain on the features and functions of this landscape unit. Furthermore, creating
areas where growth is prohibited would be ideal in protecting the valuable resources that the Waterloo
Moraine currently offers to its camunities. As a result, available settlement areas must be better defined
and made available to developers.

Ensuring natural areas and ESLs are protected and continue their existence is also an important
consideration. Threatened species such as tleestin Salamander can remain in their habitats and areas
can be used for recreational purposes by community members and visitors. Linkages between natural
habitats can also be preserved through policies specifically aimed at protecting the Waterloe.Morai

All of these recommendations should be applied in a Waterloo Moraine Act to ensure the future
existence of the Moraine and its associated functions. Educating key stakeholders on issues relating to
the Moraine and its protection will be a key elenmterimplementing such a plan in the Region.

Ultimately, the Region will need to approve the implementation of such an Act and funding, monitoring

groups and policy makers will need to be found in order to make it happen successfully.
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6.4 Overall Strengths and Limitations

A major strength of this research was the availability of information available for research. There
was quite a large amount of information available for assessment on the NE, the ORM and the Waterloo
Moraine. Having the ORM as a unit ofraparison for assessing the current state of the Waterloo
Moraine was beneficial for the results of this thesis.

A limitation to this research is its methodology. Due to the context of this research, the
methodology largely required research only on vidatrrently available concerning the Waterloo
Moraine. This thesis attempted to gain much information from an unbiased viewpoint to gain a well
rounded and thorough understanding of the current state of the Waterloo Moraine from a landscape

managementgrspective.

6.5 Opportunities for Further Research

Three major suggestions exist for further rese
boundaries to be defined more permanently. Using the example of the ORM, coordinates could be
establisheda definitively outline where the Moraine lies within the ROW and Oxford County. In order
to do this, a definition on what is considered as the Waterloo Moraine will also need to be established by
key stakeholders. This initiative would be useful in otddyegin managing the Waterloo Moraine and
its key features and functions. Doing so will also set the boundaries for where a Waterloo Moraine Act
would be applied as well as outline the boundary for further analysis of the important role that the
Morainehas within the ROW.

Second, it would be useful to explore the attitudes of local residents of their perceptions of the
Waterloo Moraine and its importance within their communities. Sending out a survey to various
communities within and surrounding theat®¥rloo Moraine featuring questions about its various
|l andscape functions could be a suitable method.
understanding of the Waterloo Moraine and their attitudes towards implementing an Act in order to bett

preserve and manage this landscape unit. This would benefit regional, provincial and other key
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