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ABSTRACT

In Canada, anticipated climate changes includingpereased frequency of hot
temperature extremes and intense precipitationteyvare projected to affect surface
water and groundwater resources with respect teneptality and water quantity. At the
watershed scale, examples of these effects indbdeges to water flows and water
availability, runoff and evaporation patterns, ambolved oxygen and phosphorus
concentrations, with potentially negative impliceis. In Ontario, Conservation
Authorities (CAs) play an important role in managend protecting water resources at
the watershed scale, through collaboration withntb@icipal and provincial
governments, stakeholders and community membehms.pfiojected effects of climate
change on water resources will be felt at the vsaedt scale and will have an impact on
existing activities within CAs. Research suggésaés current management practices may
not be sufficient to adapt to climate change effediherefore, CAs should be involved
in climate change adaptation. This research eteduahat capacity Ontario CAs
currently have for climate change adaptation, thhoa case-study comparison of two
CAs — the North Bay-Mattawa Conservation Autho(fl8MCA) and Credit Valley
Conservation (CVC). An evaluative framework witldicators of capacity in three
environments — the institutional environment (ipFesence and quality of institutional
arrangements), the organizational environment (rganizational resources and
organizational dynamics) and the action environnfiest community and political
support), was developed through a literature reviéde evaluative framework was used
to assess CA capacity for climate change adapt#tiough information obtained from
open-ended, semi-structured key informant intersieith CA employees, a review of
documentation and direct observation. The resdiltse evaluation revealed that the
capacity for climate change adaptation varied acrably between the NBMCA and
CVC, patrticularly in the organizational environme@VC had strong capacity in terms
of resources availability and had already beguadi@pt to climate change in its
watershed management activities. The NBMCA wadlesinged with respect to
resources availability and had not yet begun t@amaclimate change. Overall, this



research highlighted the importance of developiagnerships, communicating, and
sharing resources and expertise with other orgaomsaand the local community.
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CHAPTER ONE

INTRODUCTION

Throughout the 10,000 year history of human ciatlon, weather patterns
have remained relatively constant. Though floodsughts, storms and
other extreme weather events have always been layrethey have been
rare occurrences interrupting long periods of cainsudden outbursts of
violence marring a gentle rhythm. Now, becauseuwhdn induced climate
change, that gentle rhythm is breaking(y@vid Suzuki Foundation 2007).

11 Problem Context

Despite considerable debate, there is now consewithia the scientific community that
global warming is occurring (IPCC 2007). Projectbdnges include an increased
frequency of hot temperature extremes and interesggatation events (IPCC 2007).

In Canada, climate change is projected to affexithailability of groundwater resources,
surface water flows and water quality, runoff amdporation patterns, and dissolved
oxygen and phosphorus concentrations (Governmedanada 2004). Increased
demand for water resources in the agricultural, impal and industrial sectors due to
warmer temperatures could add to the challengé<lihgate change may present for
water availability (IPCC 2007).

For water resource managers, the effects of cliciaaege present challenges that
current practices do not consider. Research stgyed current management practices
may not be adequate to cope with climate changeanalbility (IPCC 2008). Existing
management approaches rely on past hydrologicaltdagiredict future conditions,
which may no longer be reliable. This suggestsitha necessary to consider future
projections of climate change on hydrological ctinds. However, the uncertainty
surrounding the future effects of climate change thwe reliability of projections will
require that water managers make decisions folutiiee in the face of this uncertainty

(IPCC 2008). Research suggests that water reasiagould adopt a scenario-based



approach, which presents its own set of challedgesto limited data availability and the
variability of results from different climate changcenarios (IPCC 2008). Despite these
challenges, it is imperative that adaptation actioa taken by water managers,
industries, stakeholders and governments. Theyegim to do so through no regrets
options such as water-use efficiency and water ddmaanagement.

Given that a considerable body of literature andrdiic research emphasizes
that adaptation to climate change is imperative,gtestion of whether water

management organizations have the capacity to dorses to bear:

Examples of adaptive behaviour influenced exclugive predomi-

nantly by projections of climate change and ite&l on water re-
sources are largely absent from the literaturekey prerequisite for
sustainability in North America is ‘mainstreamirgdimate issues into
decision making (IPCC 2008, pg. 104).

For this research, the question of capacity fonate change adaptation is addressed to
water resource management agencies in Ontarionand specifically, at the watershed
scale in Conservation Authorities (CAs). From hemen, a watershed refers to “an area
of land that is drained by a river and its tribigarinto a particular body of water such as
a pond, lake or ocean” (CO N.D, pg. 1). CAs hase lesponsibilities relating to the
protection and management of water resources aatershed basis and should be
involved in climate change adaptation. As watelsb&sed organizations, CAs
collaborate at the local level with municipal gaweents, stakeholders and community
members. CAs work to conserve natural resourcesjuct research aimed at protecting
the quality and quantity of water resources, akd taeasures to control and prevent
floods and droughts. These organizations shouldvmdved in climate change
adaptation because the effects of climate chargbeing experienced or are projected to
have an effect at the watershed scale through elsaiogwater quality, water quantity,
and flood patterns and, therefore, will have anaotn existing CA activities.

This research does not attempt to describe that#faesvidence and understanding be-

hind climate change in detail. Nor does it attetoptonsider or describe all of the pro-
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jected effects of climate change on the physicadias and economic environments. This
research assumes that climate change is occumthgtsempts to evaluate what capacity
Ontario Conservation Authorities, as watershed meameent organizations, currently

have to adapt to climate change effects. Thughisresearch climate change adaptation
represents both the capacity of an organizatidake specific actions to adapt to the ef-
fects of climate change, as well as its capacityémntain its existing programs in the

face of climate change.

12 Research Purpose and Objectives

This research aims to answer the question: “Whadaty do Ontario Conservation
Authorities currently have to adapt to climate amam watershed management?” The

objectives of this research are as follows:

e Objective one To develop an evaluative framework for the assess of Con-

servation Authority capacity for climate change@d#on;

e Objective two: To apply the evaluative framewarkan assessment of the capac-
ity of Ontario Conservation Authorities for climatkange adaptation into wa-

tershed management; and,

e Objective three: To propose recommendations f@raving the capacity of On-

tario Conservation Authorities for climate changegatation.

1.3 Thesis Overview

Chapter One provides the purpose and rationalhi®thesis and outlines the research
objectives. Chapter Two provides a review of étere pertinent to capacity, adaptive
capacity and climate change, and describes theawa framework developed for the
assessment of Conservation Authorities’ capaciiptegrate climate change adaptation
into watershed management. Chapter Three desthbesethods used for this research
and Chapter Four describes the context of waterst@tgement and climate change

3



adaptation in Ontario and evaluates existing migbihal arrangements to assess their
contribution to the capacity of Conservation Authes (CAs). Chapter Five and
Chapter Six provide descriptions and evaluatiorth@fNorth Bay-Mattawa
Conservation Authority (NBMCA) and Credit Valley @servation’s capacity for climate
change adaptation integration, and Chapter Sevepa®s the capacity of the CAs,
describes CAs’ capacity for climate change adaptaand offers capacity-building

recommendations.



CHAPTER TWO

LITERATURE REVIEW

Climate change and variability present significelmllenges at the global and local scale.
Across resource sectors, communities, organizadodsgovernments are faced with the
challenge of adapting their management practicdalicies to consider the projected
effects of climate change. In light of observed arpected climate change, and in
recognition of anticipated effects on natural andia systems, adaptation is necessary in
order to cope with this change. Adaptation isrkfihere as an “Adjustment in natural
or human systema response to actual or expected climatic stimutheir effects, which
moderates harm or exploits beneficial opporturiitieRCC 2007, pg. 869). As a result,
communities, organizations and governments must t@eradaptive capacity required to

face the uncertainty of climate change.

The purpose of the following discussion is to revtee concepts of adaptive capacity
and adaptation and to identify indicators of cajyaici order to develop an evaluative
framework to assess the adaptive capacity for ¢érohange adaptation in watershed
management in Ontario Conservation AuthoritiesctiBe 2.1 provides key definitions
and conceptualizations of adaptive capacity, adiaptand related theories and concepts.
Section 2.2 identifies and describes specific iautics of adaptive capacity that are used
to develop an evaluative framework in Section ZS&ction 2.3 identifies various
approaches available for evaluating capacity andiges the evaluative framework that
will be used to assess the capacity for climatenghantegration in Ontario Conservation
Authorities (CAs).

21 Defining Adaptive Capacity and Adaptation

The concept of adaptive capacity is addressedamge of disciplines, from
environmental science and natural resource managdmerganizational development
and public health (Berkhoet al 2006; Ebiet al. 2006; Lenton 2002; Smit and Wandel
2006; Staber and Sydow 2002). Due to its broadaosess disciplines, there are
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numerous definitions and conceptualizations widgademic literature. For example,
Armitage (2005, pg. 703) defines adaptive capanithe context of natural resource

management as:

a critical aspect of resource management thatctsfle
learning and an ability to experiment and fost@oiative
solutions in complex social and ecological circtanses.

Grindle and Hilderbrand (1995, pg. 445) define céyaas “the ability to perform
appropriate tasks effectively, efficiently and suisably.” Staber and Sydow (2002, pg.
412), in reference to organizational adaptive ciypastate:

Adaptive capacity aims less at improving econorfficiency
than improving the ability to learn, to act refley, and to
maintain or transform social structures and preegs

In the climate change context, Smital. (2000, pg. 238) argue that adaptive capacity is
“The potential or capability of a system to adapfto alter to better suit) climatic

stimuli” and the Intergovernmental Panel on Clim@tenge (IPCC 2007, pg. 869)
defines adaptive capacity as:

The ability of a system to adjust ¢bmate changédincludingclimate
variability and extremes) to moderate potential damages, te tak
advantage of opportunities, or to cope with thesegences.

Common in definitions of adaptive capacity, regasdlof the context, are themes of
flexibility, learning, innovation and change (Arage 2005; Franks 1999; Georgsdottir
and Getz 2004; Lemast al. 2007; Naesst al. 2006; Tompkins and Adger 2005).

Adaptive capacity can be of significant value tdiwduals, communities and
organizations, particularly in the face of uncertpi Parsons (1964) explains that, when
faced with uncertainty, organizations with adapte@acity are better able to manage
and cope with these uncertainties. Systems aterlagile to adjust to changing
conditions compared to those with limited or nopd@ capacity (Smit and Wandel
2006; Staber and Sydow 2002). Recently, consiteerabearch has addressed adaptive
capacity in the context of climate change and Valiig at the global and local scale. For

example, in 2007 the Intergovernmental Panel om&k Change (IPCC) released their
6



Fourth Assessment Report entitled “Impacts, Adagiaand Vulnerability” that devotes
an entire chapter to adaptation and capacity. piesrof adaptive capacity research at
the local scale include community capacity to adagfimate change impacts (Ilveyal
2004), adaptation to climate change in water resomranagement (de Loé and
Kreutzwiser 2000), and organizational adaptatiodlitoate change impacts (Berkhaait
al. 2006).

Adaptive capacity is of critical importance whemsiwlering climate change adaptation
and efforts to reduce a system’s vulnerability lbmate change impacts. The IPCC’s
definition provided earlier in this discussion erapizes that adaptation involves
adjustment and change, and that systems shouldxielé and able to change in
response to climatic stimuli. Therefore, a comrymrganization or government must
have adaptive capacity in order to adapt to clinchenge. Smit and Wandel (2006), in
their review of the relationships between adaptesind adaptive capacity, explain that
“the forces that influence the ability of the syst® adapt are the drivers or determinants
of adaptive capacity” (pg. 286) and “adaptatioresraanifestations of adaptive capacity”

(pg. 287).

There are a range of possible climate change attaptaptions for water resources. The
Government of Canada (2004, pg. 42) lists “wat@seovation measures; improved
planning and preparedness for droughts and seleer@st improved water quality
protection from cultural industrial and human wasenhanced monitoring efforts; and,
improved procedures for equitable allocation ofewvdtas possible adaptation measures.
Common in literature pertaining to climate chandapation is the need for additional
data resources to monitor and model for changblgdmological conditions using

precipitation, runoff and evapotranspiration infatran (Environment Canada 2004).

Capacity and capacity building research in the wsdetor has garnered considerable
attention as a result of the United Nations Dewvelept Symposium in 1991, in Delft, the
Netherlands. Identified in the Delft Declaratiae shree basic elements of capacity
building (Alaertset al 1991):



e Creating an enabling environment with appropriaticy and legal
frameworks;

¢ |Institutional development, including community pagation; and

e Human resources development and strengthening égeaial systems.

Over the past 16 years, research on capacity gratitg building has continued to
categorize elements of capacity into major thentes. example, in their work on
capacity in the public sector, Grindle and Hildarm (1995) identify five dimensions
important to capacity buildingthe action environmer{economic, political and social
context for government actiortjje institutional contexpolicies, procedures and
government responsibilitieshe task networkthe set of organizations or agencies
involved in a particular management taskganizationgthe “building blocks of the task
network” where research is undertaken); dndnan resource@he skills and knowledge
of employees). Crisp @i.’s (2000) research on health promotion identiftes
approaches to capacity building that emphasizénpertance of policies and practices;
human resource skills and abilities; relationslaipd partnerships with other

organizations; and, community involvement.

Considerable research is dedicated to communitgl level, and nonprofit capacity and
capacity building. McGuiret al.(1994) conceptualize community capacity as a fanct
of citizen participation (e.g., involvement of comnity members and local political
institutions); community structure (e.g., governmiestitutions and vertical and
horizontal linkages with communities and other goweents); and, development
instruments (e.g., the appropriateness and effsatss of policy tools within the
community). In their research on community capefcit adaptation to climate change,
Ivey et al.(2004) describe capacity as a functionnstitutional arrangementge.g.,
local, provincial and federal legislatiomommunity characteristice.g., public
perceptions and public participation in decisionkmg); and,community and
organizational resource.g., skills of personnel and availability of fn@al resources).
Joneq2003) conceptualizes capacity building in humanise organizations as a
function of an organization’s aspirations (e.gs$mon, vision and goals); strategy (e.g.,
8



set of actions and programs to fulfill goals); Ek{e.g., management, relationship
building and capabilities); systems and infrasuitet(e.g., planning, decision making,
physical and technological support); human resaufesy., staff capabilities, experience
and potential); structure (e.g., governance, desighorganizational coordination); and,
culture (e.g., organizational values and practices)

Ivey’s (2000) work on groundwater protection capalentifies components of capacity
as the agency and human resources environmertothewunity environment; and, the
institutional environment. Additional researchlooal capacity for groundwater
protection in Ontario by de Lagt al (2002) conceptualizes capacity as a function of
technical capacity (e.g., knowledge and availabdit human resources); financial
capacity (e.g., quantity and source of financiabrgces); institutional capacity (e.g.,
municipal and provincial policies and legislatiopglitical capacity (e.g., leadership and
support from local politicians); and, social capa¢e.g., community involvement and
education) (de Loét al.2002).

Several common themes can be drawn from theseipléses of capacity. First, as
illustrated in the above examples, the majoritlitefature emphasizes that multiple,
interrelated factors influence capacity (de levél. 2002, Iveyet al 2006b; Grindle and
Hilderbrand 1995, Ivegt al. 2004). de Loé&t al. (2002) argue that specific elements of
capacity will vary in importance depending upond¢hatext in which they are applied.
However, other scholars argue that certain elenw@ntapacity are more critical than
others.

Biswas (1996, pg. 401), in the context of water agggment, argues that the most
important element of capacity is human resour¢és suggests that, even when
challenged by weak policies and institutional agements, capable managers and

employees will successfully carry out organizatidaaks:

Competent, well-trained, and committed individugsn and will
always perform their tasks irrespective of polionstraints, absence
of appropriate legal frameworks and unresponsivstitutional
settings. However, even with the best policiegisland institutions

9



and adequate availability of funds, if the righopke are not there,
progress at best can only be slow and marginal.

Jones (2003) describes a hierarchical approaatefuacity assessment. In this pyramid
approach to capacity building, aspirations, stnaiegd organizational skills are
considered indispensable components of organizteapacity and are supported by
other less critical elements (e.g., systems amdstructure) at the lower end of the
pyramid. However, the majority of capacity andaaty building literature commonly
conceptualizes capacity, in some way, as a funaidruman and financial resources,
policy and legislation, political support and leestep, and community support. For the
purpose of this review, capacity will be descrilir@terms ofthe organizational
environmen(i.e., organizational resources and organizatidgabmics), theaction
environmen(i.e., community and local, provincial and fedesapport), and the
institutional environmen(i.e., policies, guidelines and legislation).

2.2 Indicators of Capacity

The following discussion identifies indicators @fpacity with respect to the major
capacity environments identified above. The intdicdescribed in this section will
form the basis of the evaluative framework whicH e used to assess the capacity for
climate change adaptation in Ontario’s Conservafiothorities.

2.2.1 Organizational Environment
2.2.1.1 Organizational Resources
Human Resources

The importance of human resources to the capatdy organization or community is
prominent in research on capacity and capacitydimglacross numerous disciplines and
in a variety of contexts (Crisgt al 2000; de Loé&t al 2002; Franks 1999; Grindle and
Hilderbrand 1995; Lemost al 2007; Tompkins and Adger 2005, Schuh and Leviton
2006; Smit and Wandel 2006). While many scholarg.( Crisp et al. 2000; de Leéal
2002; Grindle and Hilderbrand 1995) view human uveses as one of several interrelated
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components of capacity and capacity building, @lierg., Biswas 1996) view human
resources as the most critical element to the dgpaican organization or community.

As explained by Biswas (1996, pg. 400), “Institagaften become convenient
scapegoats for inaction or inappropriate actiorremthe real problem is people.” Schuh
and Leviton (2006, pg. 172) argue that, while codesable emphasis is placed on
building the skills and knowledge of staff, greaatiention should be given to developing
organizational resources and procedures that dsamer staff capabilities:

When capacity building is the goal of interventioteo
often the focus is on individual training, to enban
expertise and make higher order task performance
possible. Yet, the organization may not be ablede

the increased expertise without some changes mwits
processes and resources.

Most broadly, human resources refers to the skifiswledge, roles, and education of
individuals or staff in an organization or commynand their ability and willingness to
learn. Franks (1999, pg. 52) uses the term capataulencompass these elements,
stating:

Capability refers to the knowledge, skills andtattes of

the individuals, separately or as a group, andrthei

competence to undertake the responsibilities asdign
them.

Franks (1999, pg. 52) further explains that indinats in an organization can be capable,
yet the organization can be lacking in capacityingel here as “the overall ability of the
individual or group to actually perform the respbiigies” as a result of understaffing or

weak institutional arrangements.

A significant body of research on capacity emphessthe importance of skills, abilities
and availability of staff to the capacity of an anization. In the context of groundwater
protection, de Lo@t al (2002) explain that staff with specific knowledgyed
understanding of related technical activities atr&l ¥n order for an organization to
undertake its management tasks. Organizationsatkdacking in staff with specialized
knowledge of particular management responsibilittesvhich do not have access to
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external specialists, can face significant chaksngelated to their ability to conduct
specific activities, and to interpret and utilizsal effectively (de Loét al. 2002).

There are conflicting views in the literature redjag whether a reliance on external
specialists reduces capacity. Cretal. (2000) suggest that by providing training to
employees, an organization’s reliance on exteroasgltants is reduced which increases
its capacity. In contrast, de Le&al.(2002) argue that in certain contexts, using extler
consultants instead of hiring permanent specialstatf for specific technical activities is
more appropriate. A more important consideratitvemvassessing the capacity of an
organization is whether existing staff are capalbiaterpreting and making use of the
information provided by external consultants (Iet\al.2004; de Loé&t al. 2000).

Appropriate staff size is vital to the capacityaof organization and influences its ability
to perform effectively in a number of ways. Stafhilability can determine whether
employees are able to concentrate fully on theacsjg responsibilities. In an
understaffed organization, employees may oftereljaired to take on numerous
responsibilities which can limit the time they haxailable to dedicate to one set of
tasks. Schuh and Leviton (2006) explain that &3 Mvell resourced agencies employees
may often be required to undertake administratote/ities in conjunction with their
specified responsibilities within the organizatidviore developed organizations will
have adequate staff available to devote spec¥italadministrative roles (Schuh and
Leviton 2006). For organizations that are curgeatinstrained in terms of staff
availability, they may be challenged even more dgitgonal responsibilities and tasks
that climate change adaptation may require. Adegstaff availability allows employees
within an organization to fully concentrate on spe@dministrative tasks. When
assessing how human resources can affect capiaisitynportant to consider whether
existing staff are being used effectively within@ganization. Grindle and Hilderbrand
(1995) argue that it is important to examine whetrganizations are capitalizing
effectively on the specialized skills and knowlead¢heir employees.
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Information Resources

In addition to human resources capability, the capaf an organization, community or
agency can also be affected by the availabilitgggdropriate information and technology.
Organizations may have access to employees whiolgreapable in terms of their skills
and knowledge and have adequate financial resquraetheir capacity may be limited
if they do not have access to the appropriate iné&ion and technology required to
effectively undertake specific tasks and respotisds. For example, climate change
and variability can present many challenges witipeet to data availability. As lveyt

al. (2004, pg.44) explain, capacity will likely beedted by “lack of reliable future
climate and hydrologic scenarios”, because futuogeptions of climate change are still
uncertain. Based on the examples of adaptatiaarapidentified in section 2.1, other
information needs include access to past and e@&time meteorological data, a water
supply database, additional climate station netwarkd monitoring data, historic and
future climate and hydrological data and seasoydidiogical characteristics, flow data

collection at additional stream sites (Environm@ahada 2004).

Financial Resources

There is considerable agreement in the literafuve) local and community capacity to
capacity building in developing countries, regagdine significance of financial
resources to capacity. Common in this body ofaedeare questions of how availability
and access to resources as well as the type ohfyisdurce can contribute to or
constrain capacity (de Laa# al 2002). Adequate financial resources can corteibu
capacity by enabling organizations to secure capsthlff, providing greater access to
appropriate data as well as providing opportunioegraining and education (lvest al
2004). Organizations that are limited financiaily likely be unsuccessful in

implementing projects and undertaking managemeakstéSchuh and Leviton 2006).

In their evaluation of local capacity for sourcet@vgorotection, Timmeet al (2007)
conceptualized financial capacity in terms of alaggovernment’s ability to secure and
generate funding. Additional considerations inelddvhether there were sufficient

resources available to effectively conduct managetasks, whether the resources were
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used and managed effectively and whether therdlesdbility with regard to the ability

of the local government to adapt to changes. &tdrs of financial capacity can refer to
the ability of an organization to maintain balantedgets and to secure external
funding, as well as whether financial resources@ade available for particular
management tasks (Timmetral 2007). Schuh and Leviton (2006) add that when
evaluating financial capacity it is also importamconsider whether an organization was
required to take financial resources from othegpams in order to support its

management tasks

Research suggests that a heavy reliance on extanthg sources can limit the capacity
of an organization. For example, Timnatral. (2007) explain that reliance on external
funding sources can limit an organization’s abitbyconduct ongoing management tasks.
de Loéet al. (2002) explain that in situations where organmet or communities rely
heavily on external sources of funding and themliingp is reduced, they may no longer
be able to continue conducting their activitiegr Example, in the Village of Erin,
Ontario, because of provincial grant reductions,abmmunity did not have the financial
resources available to develop a sewage treatntemtt p development which could have
provided benefits to the community with respecivder protection (de Loét al 2002).
Table 1 presents a summary of major elements ahchitors of organizational resource
capacity for climate change adaptation.
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Table 1 — Summary of indicators of organizational esource capacity for climate

change adaptation

Element of capacity

Themes

Human resources

Staff availability and expertise

Information resources

Information availability and
access

Financial resources

e Access to and source of ret

sources

e Management of resources

Adequate staffing; appropriate skills and knowledge

effective use of skills and knowledge; use of endér
consultants; ability to interpret and use informati
provided by consultants

Availability of and access to appropriate data and
technology

Availability of sufficient resources; ability to gerate
resources; ability to secure external resourcéane
on external funding sources

Ability to manage finances and maintain balanced
budgets

174

2.2.1.2 Organizational Dynamics

Organizational dynamics refer to characteristieafdres and management approaches of

an organization that are identified as contributmgr limiting capacity.

Flexibility

A substantial body of literature focuses extengival the importance of flexibility to the

capacity of an organization. Research emphasmesrportance of flexibility to various

elements within an organization that influence®iterall capacity. As explained by
Grindle and Hilderbrand (1995, pg.444):
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Most organizations that perform well are ones Haate
cultures stressing flexibility, problem-solving,rpeipation,
teamwork, shared professional norms and a stramgese
of mission.

Further, flexibility can facilitate innovation amthprove management approaches in an
organization (Georgsdottir and Getz 2004). Geatijscand Getz (2004) define
flexibility as “the ability to change” (pg. 166) @ndentify two types of flexibility:
adaptive flexibility and spontaneous flexibilitf.he authors define adaptive flexibility as
“the ability to adopt new strategies to solve alyan when old methods have led to an
impasse, or to redefine the problem in order td &n original solution, and spontaneous
flexibility as “the ability to find diverse solutis to a problem when there is no external
pressure to be flexible” (Georgsdottir and GetzZGy. 167).

The concepts of flexibility and change can for egampertain to the ability of an
organization to modify its management approachelg;ies and tasks when new and
changing information becomes available (Nagss 2006). Franks (1999), in the
context of capacity building in the water sectonp@asizes this importance, explaining
that water managers need to change their currantipes to include new understandings
of hydrology, water quality and environmental camse Research indicates that
societies that are viewed as being highly adamtines having the capacity to adapt have
been able to change quickly in response to newnmdtion (Smit and Wandel 2006).
Dynamic and flexible organizations have the capdaoitrespond and adapt to new
information (Tompkins and Adger 2005). Of consatde importance is the ability of an
organization and its employees to recognize chagngamditions and to develop solutions
that incorporate these changes (Dastaal 2000). In the context of climate change and
variability, existing capacity in an organizationa@mmunity is a function of its ability

to change and adapt as new information regardintaté change science becomes
available (Tompkins and Adger 2005). Smit (199¥gsathat policymakers need to be
aware of new technologies and innovations for der@ange as they become available.
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Research indicates that, in addition to the ovdiealibility of an organization, capacity

is also affected by the flexibility of its employeeEmployees within an organization
who are flexible are able to develop solutionshi face of challenges and constraints.
Flexibility encourages individuals to consider diffint perspectives to existing problems
and to develop creative and innovative solutionsoi@sdottir and Getz 2004); these are
fundamental components of adaptive capacity (Argeita005).

Indicators of flexibility in an organization carvimlve characteristics of employees as
well as management approaches. At the individuadl] flexible employees are able to
examine and utilize existing knowledge and inforiorafrom different perspectives to
develop innovative ideas and new solutions to gmmisl From a managerial perspective,
flexible organizations encourage their employedsittk creatively, to support the
development of innovative solutions (Georgsdottnl &etz 2004), and to facilitate
environments that encourage problem-solving (Geraaid Hilderbrand 1995).

According to (Georgsdottir and Getz 2004, pg. 1#fllexible organizations will “favour
conservative decisions, avoid risky behaviours @mbkequently, stifle the processing of

creative ideas”, thereby limiting their overall eafy.

Learning and Adaptive Management

Research on capacity and capacity building commiolelgtifies learning as critical to
organizational capacity (Franks 1999; Armitage 2Q@5nos 2007; Folket al 2005).
Learning is also identified as important to indivéd and organizational flexibility and
change (Georgsdottir and Getz 2004). Learningrefan to the willingness and ability of
employees to learn from past experiences and naistgkrmitage 2005; Folket al

2005; Budreau and McBean 2007) and the willingreskability of an organization to
provide an environment that fosters learning (Fsat®99; Armitage 2005; Lemos 2007,
Folkeet al 2005).

Organizations learn by developing new understarsdargl techniques and by obtaining
new data and information (Goucher 2007). By ewualggpast responses to challenges or
changes organizations can determine whether thgionses were appropriate and
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modify them accordingly or adapt policies when rniefgrmation becomes available, if
necessary (Tompkins and Adger 2005; Smit 1997}hifnrespect, organizations
demonstrate flexibility because they learn fromrtpast responses, change their
approaches or adopt new strategies. For examplesdst al. (2005) describe how
learning was facilitated at the municipal leveba®sult of past experiences with flood
responses in Norway. As a result of past expeegncthanges to policies and regulations
at the national level and to the composition off sttthe organizational level were made.

Recent research centered on adaptive capacitysagn@sge of disciplines identifies
adaptive management as an important approachectiw# management and overall
capacity (Tompkins and Adger 2005; Pahl-Wostl 200&3 defined by Bormanet al
(1994), “Adaptive management is learning to maragmanaging to learn.” Pahl-Wostl
(2007, pg. 51) adds that adaptive management issysegematic process for continually
improving management policies and practices byniagrfrom the outcomes of
implemented management strategies.” Adaptive gemant is central to adaptive
capacity because it emphasizes an adaptive, feerilainagement approach where a
system is able to change and develop differentiipescas new information becomes
available. Adaptive management is particularly emant in the face of climate change
and variability because it recognizes that theediarits to predictive abilities (Pahl-
Wostl 2007). Paul-Wostl (2007) argues that theeet®o requirements necessary in
order for a system to adapt and function in the fafcuncertainty, which reflect many of
the requirements identified as important to cagacithe key requirements are:

¢ ‘“new information must be available to the system te system must be able to

process this information” (pg. 53)

e ‘“the system must have the ability to change basegrocessing new informa-
tion” (pg.53)

Several avenues for facilitating and encouragiagnigg in an organization have been

identified, many of which are believed to increasganizational flexibility. While a

large body of research emphasizes the importantraiaing and skill development to
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capacity, other research emphasizes different appss to increasing capacity. For
example, organizations that are dedicated to cohiarning and development, as
opposed to relying solely on periodic training exsgs through training programs or with
the guidance of external consultants, are moretfeeat building capacity because
employees are encouraged to continually improvetliné reflectively (Crispet al

2000). Bodies of research ranging from health tdaon capacity and organizational
capacity to community capacity identify trainingdeskill development, networks and
partnerships, teamwork, and adaptive managemearitisl to learning, and to overall
capacity. In order for an organization and its kExyges to learn, suitable training and
educational opportunities must be made availalbienlts 1999). For climate change
adaptation, this could include workshops to disalissate change effects on water
resources (Government of Canada 2004) and to uaddreew data and technology as it
becomes available (Pahl-Wostl 2007).

Training and development strongly relate to hunesources capacity in an organization
because they focus on enhancing human resourcabiligp(e.g., knowledge, skills and
attitudes of employees) (Franks 1999; Cesjl 2000). Continued development and
learning are essential as employees are preseittedew knowledge, information, tasks
and changes that demand new skill sets and penggectAs Franks (1999, pg. 58)

explains:

Individuals can no longer expect to pass througir th
working life with only the learning of their initi@ducation
to guide them, and most will be expected to un#ersome
retraining at least once and perhaps a numbemestas the
nature of their work and their employment changes.

In order to facilitate continued development aratréng for employees, organizations

must provide opportunities for education and tragnjFranks 1999). Beyond providing
employees with the opportunity to develop theitlskind abilities, organizations must

develop an environment that allows individuals ffecively make use of their new

knowledge and expertise (Crispal 2004).

19



Teamwork, Networks and Partnerships

Networks, partnerships and collaboration are idiedtias critical to both the capacity of
an organization and to the capability of its emples. Developing networks,
collaborating and forming linkages with other ongations and groups can have
significant positive effects on the capacity ofamgations.

At the organizational level, emphasis is placedrenimportance of integration among
sectors at various levels in government and inrargéions. Research suggests that the
adoption of new technology and the ability of agamization to change are constrained
as a result of separation in management sectors{Kios and Adger 2005).
Encouraging employees with differing specializasiom collaborate provides the
opportunity to investigate problems from variousspectives, thereby increasing
organizational flexibility (Georgsdottir and Get2(2). For climate change adaptation,
employees could share their knowledge, experiendeesources with other
departments. Other studies argue for the beradfitsrtical and horizontal
differentiation of staff within an organizationn their assessment of the development
and capacity of non-profit agencies, Schuh andtbeyi2006) suggest that vertical and
horizontal differentiation based on an employep&cslization increases the likelihood
that a particular program will be implemented beeaii permits individuals with specific

skills to concentrate fully on a particular managetrtask.

Collaboration with external agencies, in additiotdamwork and partnerships within an
organization, is of critical importance to capacityonsistent throughout the literature is
an emphasis on the importance of forming partngsshith other organizations at the
local level (horizontal linkages) and with senievéls of government (vertical linkages)
(de Loéet al 2002). By developing horizontal and verticakhges with other
organizations and groups, an organization can biidreh additional technical and
financial resources, data, expertise, experiendenaanagerial abilities (de Last al
2002; Smit and Wandel 2006). For climate changgtadion, organizations that may be
limited in terms of human, financial and/or infortioa resources, they can draw on the
resources and skills of other organizations, thhocgjlaboration.
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A considerable body of research has focused omatrat) how capacity has been
constrained or enhanced by the presence or abséstteng networks and partnerships.
For example, in their evaluation of local capaédygroundwater protection in Ontario,
de Loéet al. (2002) suggest that municipalities lacking irafigial and technical
resources can enhance their capacity by strengiherrtical and horizontal linkages
with other organizations. McGuiet al (1994), in the context of community capacity,
add that establishing vertical linkages with sefeeels of government is particularly
important for local communities because connectimetgreen the community and state
and federal governments is often lacking. Orgaimna can enhance their capacity in
various ways by developing partnerships and formietgvorks with other organizations.
For example, Smit and Wandel (2006) suggest tlesttgr access to financial resources,
as a result of developing partnerships with otliganizations, can enable an
organization to provide training opportunities gmdvide greater access to technical
resources. Further, partnerships can facilitageddvelopment of unique programs. For
example, Crist al (2000) explain that the development of a woméealth coalition

in rural Pennsylvania resulted from resource skgaaimd partnerships between 56
interested agencies.

In the climate change context, literature suggistisan organization’s ability to respond
and cope with climate change depends on its preeaperiences, arguing that it is
improbable for an organization to effectively resp@do changes outside its “range of
experience” (Tompkins and Adger 2005, pg. 567)is Point further emphasizes the
importance of collaborating and forming networks organization that communicates
and forms networks with other groups can benadinfiunique insights and approaches to
problem solving outside its own range of experigeticereby enhancing its ability to
respond and cope with change. Table 2 presentsmary of major themes and
capacity indicators related to organizational dyitgmapacity for climate change
adaptation.
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Table 2 — Summary of indicators of organizational ginamics capacity for climate
change adaptation

Element of capacity Themes

o Flexibility ¢ Ability to modify management approaches;
ability to problem solve when constrained
by resources; support for creative and innp-
vative thinking; consideration of different
perspectives for problem solving

e Learning and adaptive management e Ability to learn from past experiences; abili-
ty to develop new understandings and tech-
niques and acquire new information; as-
sessment of past responses to change; dedi-
cation to continuous development and learn-
ing; opportunities for training and skill de-
velopment and opportunities to use newly
acquired skills

_ o Communication and collaboration among
¢ Teamwork, networks and partnerships employees and departments; collaboration
and partnerships with other organizations

2.2.2  Action Environment

Research on capacity and resource managementtemlyisiiscusses the significance of
community and political environments to capacigpacity building and resource
management. As identified in research on capasiuation, the action environment
refers to nongovernmental organizations, stakehs|d@ndowners and local residents
(Ivey et al 2006a), while the political environment referddoal political leaders (de
Loéet al 2002). In this review, the terattion environmenis used to conceptualize the

community and political environments within whickganizations exist.

Research identifies the role of community as altio effective resource management
and capacity for a number of reasons (leegl 2006a; Iveyet al. 2004; de Loé&t al
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2002; Armitage 2005). First, community members @amntribute skills, knowledge and
financial resources to an organization, therebyaanimg its overall capacity (de Leé

al. 2002). Additionally, support from community meenb can increase the likelihood
that an organization’s management tasks will besttaten successfully (Tompkins and
Adger 2005; de Loét al 2002). If members of the public are able toipgte in
management decisions and express their concernstenests, they are more likely to
support projects in their community (de Letal 2002). Blanco (2006) explains that
local communities should be involved in decisionking for climate change adaptation
policies and that pertinent information should tedmavailable to the public. Political
capacity, on the other hand, can be conceptuadizetie level of support and leadership
provided by local political leaders (de Legal 2002). Leadership from local politicians
for management tasks can provide organizations egtiential guidance and direction, in
addition to facilitating a flexible organizatiorahvironment -- a characteristic identified
as critical to promoting learning and enhancingptita capacity. Further, local
politicians can provide support for specific prageand develop institutional

arrangements which support these tasks (decLa€ 2002).

Indicators of capacity in the action environment ceclude the level of public awareness
and support for a particular management taskslangresence of public education
programs, as well as encouragement for public@patiion and consultation. Indicators
of political capacity can include the promotionspkcific management tasks through the
development of institutional arrangements thatatifely guide organizations, financial
support or technical support, and the presenceddntal and vertical linkages with
other organizations and community members (gl 2004; Iveyet al 2002; de Loé

et al 2002). Table 3 provides a summary of indicatdrsapacity for climate change

adaptation in the action environment.
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Table 3 — Summary of indicators of capacity for clinate change adaptation in the

action environment

Element of Capacity Theme

o Community support and involvement e Opportunities for community members to par-
ticipate in decision-making; education oppor-
tunities for public

¢ Political support ¢ Leadership and guidance prded by politica
leaders; financial and technical support; de
velopment of legislation and guidelines; wi
lingness to form partnerships with other or;
ganizations and governments

2.2.3 Institutional Environment

Institutional arrangements are defined herein ifleggslation and regulations, policies
and guidelines, administrative structures, econ@nd financial arrangements, and
political structures and processes” (I\etyal 2006b, pg. 196). The significance of the
institutional environment is consistently addressechpacity and capacity building
literature. Grindle and Hilderbrand (1995) sugdbat, although internal characteristics
like organizational dynamics and human resourcesngieed important to capacity, one
must also consider the broader factors that infleghe functions and processes of an
organization, government or community. For examible authors explain that problems
with the performance of a country have often begarded as faults at the organizational
or individual level, when in fact they resultedrftdroader economic, social and political
problems. Conversely, Biswas (1996) maintains ¢haacity is determined primarily by
human resources capability, arguing that capaldeg@eanted employees can effectively
perform, even in the presence of weak instituti@mehingements. Regardless, capacity
evaluations and capacity building initiatives slibabnsider broader contextual
circumstances including institutional arrangememts institutional structures in addition

to organizational dynamics and human resources-a&syet al. (2007) explain, it is the
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combined effect of institutional features and oigational resources that influences
adaptive capacity.

When assessing climate change adaptation, oneamusiter the role of provincial and
federal legislation and their roles in local lem@inagement responsibilities. As
explained by de Loét al (2002), even local governments that are comméteti
supportive can be limited in their capacity if sagpand enabling legislation from senior
governments is lacking. In a similar vein, Mitdh@005) explains that responsibilities
that are spread out over various levels of goventrbeth vertically (i.e., from one level
of government to another) and horizontally (i.etween different government
departments) can result in unnecessary “investrheuiis several different organizations
making decisions related to one activity. Thighler emphasizes the importance of

vertical and horizontal collaboration to organiaatl capacity.

Research suggests that institutional arrangemeadtsatitutional structures can be both
beneficial and problematic to capacity. Accordiodsrindle and Hilderbrand (1995),
rules, policies and procedures are necessary tie @i organization in its daily functions
and responsibilities. Ivest al (2004) add that institutional arrangements aad¢aotify
the roles and responsibilities of agencies andsiddals involved in particular
management undertakings. Strong, clear policias$ sapport for their implementation
are necessary in order for an agency or organizéianderstand its defined
responsibilities, and to effectively undertake testetasks (Franks 1999).

In contrast, institutional arrangements and stmestgan lead to inflexibility, thereby
impeding the capacity of an organization, agencgroup (Grindle and Hilderbrand
1995). For example, Naessal (2005, pg. 136) determined that institutionahtieins
and structures delayed learning with respect toiciad flood response in Norway
because they acted as “a filter through which newggectives must pass”. Iveyal
(2004) determined that overlapping responsibiliie®ng various actors involved in
water management resulting from federal and praadriegislation and guidelines

limited the effective management of water shortagé&3ntario.
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In order for institutional arrangements to enhacegeacity rather than limit it, they must

be clear and avoid overlap (Iveyal 2004). Grindle and Hilderbrand (1995, pg. 454)

add:

rules must be straightforward and consistent tam@ngransparency
and fairness, but they must also provide orgammatiwith clear
performance standards, room to manoeuvre in solpioglems, and
control over decisions that are central to prodytire results they are

responsible for.

Additional indicators of institutional capacity cartlude the presence of local,

provincial and federal legislation that providesdblevel guidance for specific

management tasks (Timmetral. 2007). Table 4 provides a summary of major tteme

and indicators of capacity related to the institaél environment.

Table 4 — Summary of indicators of capacity for clinate change adaptation in the

institutional environment

Element of Capacity

Theme

¢ Presence and quality of institutional ar- o Do appropriate provincial and federal poli-

rangements

cies exist; are they clear or is there overlap
between different arrangements; do they p
vide appropriate guidance for management
activities; are responsibilities undertaken b
one agency/department or are they spread
over different agencies;

2.3 Evaluating Capacity

Different methods to conduct capacity evaluatioagehbeen identified in the literature.

In Gibbonet al.’s (2002)research on evaluating community capacity, theasttiscuss

the use of indicators based on domains or thenegdifieed in the literature as important

to the assessment. In this research, the autkscside the use of ranking values

FO-

out

assigned to indicator questions as an evaluatidhade For example, in the case of the

frequency of occurrence of community meetings, @miim value of one indicated that
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regular meetings did not occur and a maximum vafdeur indicated that meetings with

high attendance occurred regularly (Gibledal 2002).

Recent studies involving capacity evaluations ewater sector have commonly used
frameworks comprised of indicator questions or messfor evaluating capacity (de Loé
et al 2002; Iveyet al 2002; Iveyet al 2004, lveyet al 2006a). For example, Ivey al
(2006a) developed an evaluative framework whicltd uséicator questions to assess four
key elements of capacity in the context of souragewprotection. In this type of
framework, conclusions regarding the capacity obmmunity or agency can be drawn
from the type of response to an indicator questidrpositive response to a question
points to the presence of a particular indicataragfacity, thereby contributing to the
capacity of a community or agency (Ivey 2000). &ese this framework allows for an
evaluation of capacity based upon a key set ofagpadicators, it is argued to provide
a complete evaluation of capacity (Ivey 2000). sTigpe of evaluative framework draws
on McGuireet al’s (1994) research on building development capagcit

nonmetropolitan communities which used indicatord mdicator questions to evaluate
capacity. Merryet al’s (1995) research on irrigation performance capatsed a similar
but more simplistic approach to evaluate capaaging five basic questions based on
five key characteristics of capacity. In a simiain, Alfonsoet al (2008) used
indicators and related questions to assess thedapacity for health intervention which

allowed for the identification of barriers and faekors of capacity.

Ivey et al (2004) used indicators and indicator questiorsveduate community capacity
for adaptation to climate change based on infolonatiom literature pertinent to
capacity, adaptation and water resources. Themutiote: “Evaluation of exhibited
capacity to adapt to existing conditions offersrgises of the factors that might affect the
ability of this community, and perhaps others,daf to changes in climatic variability
brought on by climate change” (lvey al 2004, pg. 39).

The evaluative framework design for this researehvd upon the frameworks used in
Ivey et al.’s (2004) research as well as Ivey’s (2000) reseanchvaluating conservation

authorities’ capacity to manage groundwater, leegl (2006a) evaluation of the local
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capacity for source water protection and McGeiral’s (1994) work on building
development capacity in nonmetropolitan communiti€sese authors employed the
method of developing an evaluative framework witthicators of capacity determined
from the literature and indicator questions to espond with the identified themes. This
method of evaluation was selected because it afowa systematic and broadly-based
evaluation using key indicator questions, and bseadiLhas been used successfully in
comparable studies that evaluated capacity in waserurce management. Tables 5, 6, 7
and 8 provide the indicators and indicator questitvat will be used to evaluate
Conservation Authorities capacity for climate chamaglaptation in watershed
management, based on the themes identified inténature review. The method of
analysis used to assess the responses to thetordjeeestions will be discussed Chapter
Three.

Table 5 — Evaluative framework for organizational resources capacity for climate

change adaptation

Theme Indicator of capacity Indicator question Ratbnale

Human resources| Availability, interest, expertise] Does the CA have adequate staff | If staff availability is a problem
and effective use of staff available for current and future affecting current programs within the
(i.e., climate change) activities? CA, this could also create challenges

Access to external consultantd for the organization with the addition

(if required) and ability to of climate change activities.

interpret the information they

provide Does the CA have access to staff prWithout access to skilled staff or
external consultants with external consultants, the CA could

appropriate skills and expertise? | face challenges in performing specif
tasks. If problems do exist, this could
P have potential implications for
climate change integration, depending
on the area of expertise that is

(g}

If the CA uses external consultant
is staff able to interpret the
information they provide?

lacking.
Financial Access to and source of Are sufficient financial resources | If the CA is struggling financially
resources financial resources available to the CA for current and with existing programs, it may not
) ) climate change related watershed| have the resources to take on
Management of financial management activities? additional responsibilities involving

resources climate change.

Is the CA able to generate financial The majority of funding for CA
resources and/or secure external | programs is generated through
sources of funding? revenue from core programs and
services. The CA's ability to
maintain existing programs and/or
take on additional tasks involving
climate change could be affected if
the organization is unable to general
revenue or secure external support.

(0]
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Is the CA able to maintain a
balanced budget?

Demonstrated management of
financial resources is one indicator
overall financial capacity

Access to and availability of | Are appropriate information and Existing data gaps and information
necessary data and informationtechnical resources available to the needs could affect current CA

CA for current activities and activities, and could have

climate change related activities? | implications for climate change
integration. The organization’s
priority could be to support existing
needs before even considering what
may be required for climate change.

Information
resources

Table 6 — Evaluative framework for organizational d/namics capacity for climate

change adaptation

Theme Indicator of capacity Indicator question Ratbnale

Adaptive management is
important for climate change
adaptation “because it
recognizes that there are limits|
to predictive abilities” (Pahl-
Wostl 2007). Further, it
facilitates change to
organizational procedures as
new information/technology
becomes available.

Ability to learn from past
experiences and use adaptive
management approaches

Does the CA continuously
review or assess its
management approaches or
adapt them to better achieve
desired program outcomes
(adaptive management)? Is
the CA flexible in its
approaches to management
and problem solving?

Flexibility, learning and ,
adaptive management

Ability to develop new under-
standings and techniques and
acquire new information;

Dedication to continuous
development and learning and
opportunities for staff training
and skill development

Is the CA dedicated to
continuous learning and
development, and does it
provide training and skill
development opportunities fo
employees?

Support for continuing
development of staff is
important for climate change
integration, as employees may|
be presented with new
information and procedures.

Networks, partnerships and
communication

Communication and
collaboration among
employees and departments

Collaboration and partnership
with other organizations

Do employees within the CA
communicate and collaborate
with each other and does the
CA facilitate collaboration?

Employee collaboration can
contribute to the CA’s capacity
for climate change integration,
particularly if certain staff
members or departments have|
more experience and
knowledge in this area.

Does the CA form
partnerships with other
organizations

Through partnerships with
other organizations, resources
expertise and experience can |
shared, which is important if
the CAis interested in climate
change adaptation but is lackir]
the resources to do so.
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Table 7 — Evaluative framework for institutional environment capacity for climate

change adaptation

Theme

Indicator of capacity

Indicator Questions

Rabnale

Presence and quality of
institutional arrangements

Appropriate provincial and
federal policies for climate
change adaptation and
watershed management and
clear policies and guidelines

Do appropriate provincial
policies exist for watershed
management and climate
change adaptation?

Is legislation clear and well
defined?

Does legislation provide
appropriate guidance for
management activities?

Appropriate guidelines and
legislation are necessary to
guide CA’s in their regular
watershed management
activities and for these
organizations to understand
their responsibilities. Support
and clear direction is also
important to guide climate
change adaptation at the local
level.

Table 8 — Evaluative framework for action environment capacity for climate change

adaptation

Theme

Indicator of capacity

Indicator Questions

Rabnale

Community support and
involvement

Opportunities for community
members to participate in ded
sion-making

i-the community to participate in

Are opportunities available for

decision-making?

Education opportunities for
public

Promotion of community
awareness and support for C
activities

\ promote community awarenes

Are education opportunities
made available to the public
and has the organization
developed activities that

and support?

12

Involvement of the
community in decision-
making for the CA and
through education and other
activities that promote
awareness of the organizatio
can encourage support by the
community for CA activities.
The community can also shar
resources and knowledge wit
the organization. Educating
the community about climate
change adaptation could
increase the success of effort
by the CA.

[}

n

Political support

Leadership and guidance
provided by political leaders

Support by municipal and

Is adequate support provided
by the municipal and provincial
governments

provincial governments for
CA activities through financia
and/or technical support

Has the Conservation Authorit
formed linkages/established a
good working relationship with
the municipality and provincial
and federal (if applicable)
governments?

Municipal and provincial
governments can provide
support to the CA through
resources which can increase
the capacity in areas that may
be lacking and increase the
likelihood of a successful
project.
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CHAPTER THREE

RESEARCH METHODS

This research uses a case study design to evaheatapacity for climate change
adaptation in watershed management in Ontario Qeaisen Authorities (CAs). The
research methods discussion is organized aroun@skearch objectives listed in Chapter
One.

3.1 Objective One

Objective 1, development of an evaluative framewforkhe assessment of Conservation
Authority capacity for climate change adaptatioaswompleted through a review of
academic literature related to adaptive capacihding community management
capacity, water management capacity and organimdtinanagement capacity; climate
change adaptation; and, watershed managementlitdra¢ure is discussed under major
capacity themes or environments: thgtitutional environment(e.g., political support
and guidance), therganizational environmente.g., organizational resources and
organizational dynamics) and thetion environment(e.g., community awareness and
support). These environments are discussed il de@hapter Two. The factors
identified in the literature as contributing tolioniting CAs’ capacity for climate change
adaptation were used for the development of aruatigé framework to assess the

capacity of CAs to integrate climate change adaptanto watershed management.

Objective 1, development of an evaluative frameworkhe assessment of the capacity
of Ontario CAs to integrate climate change adaptaitito watershed management, was
achieved through the literature review and is dbedrin detail in Chapter Two. The
evaluative framework uses indicators of capacittheaform of indicator questions which
are based on elements of capacity identified ifiteeature. For this evaluation, a
positive response to an indicator questions sugddbe presence of capacity.
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3.3 Objective Two

Objective 2, evaluation of the capacity of OntaCias for climate change adaptation was
accomplished through a qualitative case study of@#s. A case study research
strategy permitted the collection of data frommgeof sources, including reports,
meeting minutes and other documentation, and ies: According to Yin (2003, pg.
15), a case study research strategy is benefaiavaluation research because it “can
illustrate certain topics within an evaluation, again in aalgptive mode”. The case
study approach was appropriate for this researcause it facilitated the collection of
current (e.g., interviews) and historical (e.g.cwments and archival records)
information, and an evaluation of CAs’ capacity éimate change adaptation

A multiple-case study evaluation of two CAs wasentaken for this research. Yin
(2003) argues that multiple-case studies, evergusnty two cases, are favored over
single-case studies because they can broadentbeatjeability of the research. The
two case studies evaluated in this research, NBajhMattawa Conservation Authority
(NBMCA) and Credit Valley Conservation (CVC), weselected because they possessed
different characteristics when compared (e.g., sizgatershed jurisdiction, financial and
human resources, location). An evaluation of caipat CAs with contrasting or
differing characteristics was preferred for thisearch because it allowed for an
assessment of capacity and provided insight irédabtors affecting CAs of different
size and with different resources. Yin (2003) agthat the validity of the findings may
be strengthened if the contrasting case studiesda@imilar conclusions.

3.3.1 Case Study Data Collection

The evaluative framework developed for Objectivea® used to assess Ontario CAs’
capacity for climate change adaptation integratibriormation for this multiple-case
study evaluation included open-ended, semi-stradtiey informant interviews with
employees in Conservation Authorities and revieiwdozuments including annual
reports, financial statements, press releasesdageand meeting minutes, and provincial
and federal reports and policies. Excluding ageraaa meeting minutes, 118

documents, press releases and newsletters weesvezli Meeting minutes from 2005 to
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2008 were reviewed. The information obtained termews, documentation analysis, a
literature review and direct observation was usecbinduct an assessment of capacity,
based on the indicator questions in the evaludtamework. The collected information
was analyzed to provide responses to indicatortmgumssin the evaluative framework.
Multiple sources of data permitted data triangolativhereby the researcher attempted to
corroborate information from different sources évelop a conclusion for the capacity
evaluation (Yin 2003).

3.3.1.1 Interviews

The interview method was selected for this studgam the perspectives of key
informants in the case study CAs regarding thegaaizational dynamics and to gather
financial, human and technical resources infornmettiocorroborate data gained from
primary sources (e.g., document analysis, meetingtes) and secondary sources (e.g.,
literature review). Prior to conducting key infaant interviews, this study received
ethics approval from the Office of Research Etlicthe University of Waterloo.

Six semi-structured, open-ended interviews werelgoted with key informants in the
NBMCA and three were conducted in CVC. Semi-stited, open-ended interviews
enabled informants to provide detailed explanatems informed opinions about specific
issues raised during the interview process (Yin320@Gemi-structured, open-ended
interviews have been used in previous studies atialyConservation Authority capacity
(e.g., lveyet al 2002; Iveyet al. 2006). An identical set of questions was usekkin
informant interviews with each CA. Interview quest were developed based on the
indicator questions in the evaluative frameworle(8ppendix 1). Key informants were
selected to represent employees in several depatda comparable levels and with
various job responsibilities to understand the peestves, resources and dynamics in
different areas of the organization.

3.3.1.2 Documentation Analysis

Documentation was used to corroborate informatiomfkey informant interviews and

to provide additional information that was not gmetgd in interviews (Yin 2003). Types
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of documentation included agendas and meeting esntrmal studies including
watershed and subwatershed management reportsahti®cuments, and press releases.
Based on the data available from both CAs, meetimyites from 2005 to 2008 were
reviewed to maintain consistency in each case stwudjuation. Documents were
reviewed to obtain information to answer the intbcauestions posed in the evaluative
framework. Due to constraints imposed by CVC amavoidable circumstances, the
methodological approach undertaken varied slightiphe two case study CAs. The

methodological approach employed in each CA isriest below.

Case Study One: North Bay-Mattawa Conservation Aarity
Interviews

To secure interviews with key informants at the NBA an information letter was first
sent to the General Manager via email. This letteluded information about the
proposed research, identified potential key infartedased on a staff directory available
on the organization’s website, and inquired abbetdrganization’s interest in
participating in the study. Six semi-structuregen-ended interviews were conducted
with key informants in person over a one-week pgenothe NBMCA including the GIS
Specialist, Communications Specialist, Manager @&opment and Planning, Water
Resources Specialist, Manager of Source Water @imteand the General Manager.
Each interview was audio recorded and notes wé&snthy the interviewer. Interviews
ranged in length from approximately eighteen ttyffour minutes. The employment
period of key informants interviewed at the NBMCanged from approximately ten

months to seventeen years. Interviews were letastribed for the purpose of analysis.

Documentation

The following forms of documentation were analyfadthe case study evaluation of the
NBMCA:

e Agendas and meeting minutes (January 2005 to Feb2088);

e Formal studies including watershed characterizatisnbwatershed management
plans, groundwater studies, and water managemans;phnd,
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e Administrative documents including organizationadgress reports

The NBMCA has a library which includes a varietydoicuments, reports and resources,
as well as an internal online resource databaseuientation reviewed for this research
was retrieved from the library and the internabthaise. The NBMCA supplied the
researcher with a computer and an office for thekiaang visit and provided unrestricted
access to available documentation. During the, \tls researcher gathered
documentation from the resources available initivady and internal database including
the most recent watershed characterizations, waeagement reports and internal
documents, current and past agendas and meetingewjrand past CA reports. Case
study notes were taken during a review of docuntiemtdor information to corroborate
data provided in key informant interviews and tthga any pertinent information that
was not provided in interviews. When reviewing tliumentation, the researcher
looked for information that related to the majoerttes of the evaluative framework and
for information that corroborated that data obtdidering interviews. This information
was used to provide answers to the indicator quesiin the evaluative framework. It
should be noted that at the time of this studyipent reports and meeting minutes for

this research were not available for public acoesthe NBMCA'’s website.

Direct Observation

The researcher made a weeklong field visit to tBMRA office in North Bay, Ontario.
During this visit, interviews were conducted witykinformants and documents were
collected to gather information to inform the iralior questions in the evaluative
framework. The researcher attended a public opesd) held by the NBMCA'’s

drinking water source protection team and its pgdking consultants, in South River,
Ontario. The purpose of the meeting was to allbe&'NBMCA and consultants to
explain existing plans and to gather informatiod &nowledge about potential threats to
the municipal drinking water source from the locatnmunity. The researcher attended
this meeting to observe the NBMCA'’s public outrea&tcording to Yin (2003, pg. 93),
“Observation evidence is often useful in providadyitional information about the topic
being studied”. To this extent, the researcher aides to observe the organization’s
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regular day-to-day activities, gather additiond mmation including brochures and
pamphlets available for public use and have inféicoaversations with CA employees.

Case Study Two: Credit Valley Conservation
Interviews

To secure interviews with key informants at CVCjrformation letter was sent to the
Manager of Corporate Communications, as per theuictsons available on the
organization’s website. The CVC website does nclude a staff directory. Therefore,
potential key informants were identified from agamnizational structure diagram on the
website. An effort was made to ensure that comsigiosition representation was
maintained across departments in the organizaworprrespond with key informants in
the NBMCA. The CVC'’s senior management team reiguakthe interview questions be
submitted for review prior to agreeing to particgan the study. After reviewing the
guestions, CVC agreed to participate and identifreal employees who they felt could

best answer the research questions.

Due to unforeseen circumstances, only one of twarkermants initially identified by
CVC was available to participate at the time therwmiews. Two additional key
informant interviews were secured, based on recamdaténs from the first key
informant. Three interviews were conducted witly kdormants in CVC including the
Director of Water Resources, the Director of Restion and Stewardship, and the
Director of Lands and Conservation Areas. Onewige/ was conducted in person at
CVC's office in Mississauga, Ontario and two weoaducted by phone. Each interview
was audio recorded and notes were taken by thevieweer during the interview.
Interviews ranged from approximately thirty-fivemates to one hour and fourteen
minutes. The period of employment of key infornsainterviewed at CVC ranged from
just over one year to approximately twenty-threarge The interviews were then

transcribed for the case study evaluation.
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Documentation

The following forms of documentation were analyfadthe case study evaluation of
CVC:

e CA Board of Director meeting minutes (January 2@®ay 2008);

e Formal studies including watershed characterizatisnbwatershed management
plans, groundwater studies, and water managemans;pl

e Administrative documents including organizationadgress reports; and,
e Press releases and newsletters.

Documentation reviewed for this research was natdefrom CVC’s website. The
website provided access to resources and publisainziuding watershed and
subwatershed management studies, a watershed capdytvater management
strategies, monitoring program reports, newsletf@ess releases, and Board of
Director’'s meeting minutes. It was the intentidrit@ researcher to review
documentation at the CVC office in Mississauga,adiat However, CVC employees
reported that the documents had been moved to make for additional workspace and
thus were not available during the study periodl()BO/Nhile recognizing this as a
possible study limitation, the researcher feelsrgjly that the information collected from
the CVC website is comparable to that collectedhftbe NBMCA library and internal
database, and therefore data collection consisteasymaintained between the two case
study sites. For example, documentation colledtgthg site visits at the NBMCA
including meeting minutes, watershed characteanatiwater management reports and
organizational documents, were all available thtoGYC'’s public website. The
documentation was reviewed and case study notestaken to gather data to
corroborate information provided in key informamiteirviews and to gather any pertinent
information not provided in interviews to informsamers to the indicator questions in the

evaluative framework.
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Direct Observation

One field visit was made to the CVC case studyfeitéhe purpose of conducting
interviews. Due to challenges encountered bye¢kearcher in gaining access to the
CVC library, as well as financial limitations anthe constraints, the researcher was
unable to conduct a weeklong visit to CVC in a ammanner to that undertaken with
the NBMCA. The researcher was able to gather maait information including

brochures and pamphlets available for public usenduhe site visit.

3.3.2 Case Study Evaluation

An evaluation of the current capacity of the twsecatudy Conservation Authorities was
conducted through the use of the evaluative framlke\Wicables 5 to 8) developed in
Chapter Three. The evaluative framework was de@egldrom literature review which
identified major elements that contribute to tha@d/e capacity of an organization. The
evaluative framework has three major environmetlgerganizational environment
theaction environmenand theanstitutional environment The evaluative framework
presented in tables 5 to 8 include specific indicabf capacity and corresponding
indicator questions based on the elements of dypdeintified in the literature.

Transcribed interviews were reviewed to gather tfa@tcorresponded to themes of
capacity for climate change adaptation identifiethe literature; to look for quotations
that described elements of capacity in relatiothéidentified themes; to gather
information to corroborate other data sources;targhther for information that related to
the capacity themes that was not available froraragburces. A review of
documentation was also conducted in the same masngas the interview analysis, and
for the same purpose. For example, when gatheabg pertaining to information
resources capacity in Credit Valley Conservatid@tiategic Plan 2006 (CVC 2007a),
discussion of data gaps and needs in this repod meeorded, in addition to the gaps and
needs identified in interviews with key informantd/hen gathering information to
inform the indicator questions related to the Cé&dsnmunication with the watershed
community, the researcher questioned key informalnbait their organization’s efforts at

public education and reviewed documents, presaseteand newsletters to look for
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evidence and examples of how the authority promoteamunity involvement, and
collected additional information about this theme.

Data were analyzed to provide responses to thedtwl questions. A positive response
suggested the presence of capacity. For exanmgilgy the indicator question: “Are
education opportunities available to the publidf’it, was determined through an analysis
of collected data that education programs and iiesBvare currently available to the
community, this would provide a positive resporséhe indicator question. Therefore,
this would suggest the presence of capacity retatélde community support and
involvement capacity theme. The evaluative framdwor this research is structured in
such a way that the CA’s overall capacity for climaehange adaptation is evaluated
based on its capacity in three environments -etbanizational environmentheaction
environmentnd thenstitutional environment A summary of the strengths and
weaknesses contributing to or limiting capacitydach minor theme in each
environment is provided, followed by a summaryhaf bverall capacity strengths and
weaknesses for each environment. Finally, overadluation descriptions and
framework results for the North Bay-Mattawa Conagion Authority and Credit Valley
Conservation are provided. Conclusions for thesadtions of each environment and for
the CA’s overall capacity are drawn from the stteagand weaknesses determined in
each environment, which point to areas where capa@y be limited and/or enhanced.
The case study evaluations are described in twptels Chapter Five, North Bay-
Mattawa Conservation Authority, and Chapter SiedirValley Conservation. Chapter
Four describes and evaluates the provincial sefbinglimate change adaptation
integration in CAs.

34 Objective Three

Objective 3 was achieved through a comparisonefwo case study CAs. A
comparison of the case study CAs is provided; #pacity of CA’s for climate change
adaptation integration is discussed; and, recomatenrd for capacity-building in

Ontario CAs are included.
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35 Study Limitations

The evaluative framework developed for this redeanrght to encompass all of the
components of capacity within and outside an omgiun that could affect its capacity
for climate change adaptation. While the evalafr@mework successfully
demonstrated the interconnected nature of elenadietsting an organization’s capacity,
it could have been beneficial to conduct interviewth community members, the
provincial government and Conservation Ontarioafdditional information and insight
rather than relying solely on key informant inteaws with CA employees and a

documentation analysis.
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CHAPTER FOUR

WATERSHED MANAGEMENT IN ONTARIO: THE SETTING FOR @IMATE
CHANGE ADAPTATION

The purpose of this chapter is to describe anduatalthe capacity for climate change
adaptation in the institutional environment (epplicies, legislation, and political
support, guidance). An evaluation of institutioealironment capacity is appropriate in
this chapter because capacity in this environmertams to both case studies. This
chapter first describes the setting for watershadagement in Ontario and outlines
common barriers and opportunities to the succeisiomanagement approach. This is
followed by an evaluation of the capacity for clim&hange adaptation in the
institutional environment based on a review of exgsinstitutional arrangements for

climate change adaptation in watershed management.

Included in this chapter is a description of theayaing agencies involved and the
policies and legislation guiding water managemt;context for climate change
adaptation in Ontario, including examples of initias being undertaken by the Federal
and Provincial government, Conservation Ontario @adservation Authorities (CAS);
and, an evaluation of the role of the institutio@avironment in affecting the capacity for
climate change adaptation in CAs. This institudiloenvironment is significant to the
capacity of an organization because it definesdles and responsibilities of
management organizations, and can indicate commitere support for specific
watershed management goals and objectives. Tblisktghe context for climate change
adaptation, the setting for watershed managemedniario is first discussed.

4.1.  Watershed Management in Ontario

This section provides a description and evaluadibwatershed management in Ontario,
with respect to the agencies that guide and carryvatershed management.

Watershed management in Ontario falls mainly utideiguidance of the provincial
government (Brandest al2005; CO 2001). Watershed management partnéstiario
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include the public, private water users, First diagiand other aboriginal groups,
Conservation Authorities, and municipalities (CAD2P) Watershed management
requires a combined “bottom up” approach (i.e.aldevel decision-making) and “top
down” approach (i.e., provincial and federal agescwith support and involvement
from all levels of government and the community (2@1). Environmental regulations
are enforced by the provincial government; wat@psy wastewater, storm water and
rural municipal drains are controlled by municipa8, subject to provincial regulation
and oversight; and, watershed management actiuiteédsding monitoring, stewardship
and environmental advisory services are underthlggbonservation Authorities (CO
2001). Numerous provincial ministries and agenaiesinvolved in watershed
management; however, water quality and quantityeisare mainly guided by the
Ministry of the Environment and the Ministry of Niaal Resources (CO 2001; Brandes
et al2005). Some federal support and guidance fovites related to watershed
management in Ontario is provided through the Fdd@sheries Act and funding
support for Areas of Concern in the Great Laked-8rence Basin, as well as for
individual watershed projects (CO 2001).

The federal government’s role in water managemastieen heavily criticized by non-
governmental organizations, with many pointinghte nheed for a federally-guided water
strategy in Canada. Historically, considerablewlsion has centered on the fragmented
nature of water management in Ontario and limitgfdreement or utilization of existing
policies (i.e., thé-ederal Water Policy(Brandeset al 2005). Examples of these

criticisms are provided below:

The lack of a comprehensive water policy and thgrfrentation of
water responsibilities has sometimes led to unirgytaabout
specific water management roles and responsisildied resulted in
inconsistent links between planning and implemémia¢CO 2001,

pg. 38).

The fragmentation of water management responsgdsilin Ontario
currently presents a challenge to watershed masadehas led to
inefficiencies and duplication of effort, lack ofomtoring, and
information gaps. Notable gaps are found in theaaof
groundwater management. Yet, where support froremonent
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agencies and water users has occurred, co-ordindigs been
possible leading to actions that have effectivalgrassed pressing
water issues (CO 2001, pg. 42).

With a multitude of agencies and departments sgaauthority, wa-
ter management in Canada has been described s=wildringly
complex administrative galaxy” (Brandesal 2005, pg. 29).

Despite these constraints and weaknesses, watarsieghement plays a vital role in
protecting natural resources (Ontario 1997).

4.1.1 Conservation Authorities

Conservation Ontario (CO) is the umbrella orgamwratepresenting Ontario’s thirty-six
Conservation Authorities (CO 2005). The visiorCainservation Ontario is:

“watersheds where human needs are met in balanbehei needs of the natural
environment” and its mission is: “to provide leaglep through coordination of
watershed planning, implementation of resource g@meent programs and promotion of
conservation awareness, in cooperation with oth@& 2005). Conservation Ontario
works with the local and political community to comnicate, establish relationships and
assist with decision making in Conservation Auttiesi(CO 2005).

The Conservation Authorities Agbassed in 1946, regulates Ontario Conservation
Authorities (CAs) and provides them with the auttyaio control actions related to water
quality (e.g., dam operations, water quality susyeyput into planning decisions); water
guantity (through flood and erosion control, anljl donstruction, and watercourse
alteration regulations); and land use (throughdjalain management, shorelines and
conservation lands) (Ontario 2003; Ontario 2006a).

Ontario Conservation Authorities (CAs) were es&i#gd in 1946 with the passing of the
Conservation Authorities Act of the Province of @ (CO 2005; Mitchell and
Shrubsole 1992). Interest in locally based corsté@m evolved in the 1920s and 1930s
over concerns about drought, deforestation, sed &nd flooding in Ontario, and due to
recognition that a different scale for resource aggament along watershed boundaries
was necessary (CO 2005). The purpose of CAsassist in provincial and municipal
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coordination of resource management and to encewaad support resource
management initiatives with the specific mandateftirther the conservation,
restoration, development and management of natesalirces other than gas, oll, coal
and minerals” (Mitchell and Shrubsole 1992, pg. Tdpday CAs are involved in a range
of activities and programs including community telas, water quality monitoring,

outdoor recreation, and fish and wildlife managen{@® 2005).

Shrubsole and Mitchell (1992, pg. 65) provide a swary of the range of powers of CAs
underthe Conservation Authorities Act 1946:

e “study and investigate the watershed and to determiprogram whereby the
natural resources might be conserved, restoree)af@d, and managed;”

e “acquire by purchase, lease or otherwise and toogxjate any land that it might
require;”

e ‘“determine the proportion of the total benefit affed to all municipalities re-
ceived by each of the;”

e ‘“erect works and structures and create resendmyrghe construction of dams and
other works;”

e “control the flow of surface waters in order to et floods or pollution or to re-
duce the adverse effects from them;”

e ‘“alter the course of any river, canal, brook, stne& watercourse, divert or alter,
temporarily or permanently, the course or any rigeream, road, street, or way;”

e ‘“use lands owned or controlled by the authoritydoch purposes considered
proper and not inconsistent with its objectives;”

e “plant and produce trees on Crown lands with theseat of the Minister, and on
other lands with the consent of the owner;”

e “collaborate with departments and agencies of guwent, municipal councils
and local boards and other organizations;” and

e “cause research to be done.”

Ontario Conservation Authorities are highly regardéa global level: “From a global
perspective, Ontario’s Conservation Authoritiessgen as being successful working
models for effective watershed management” (CO 206134). Today there are thirty-
six Conservation Authorities in Ontario, five inrtieern Ontario and thirty-one in
southern Ontario (CO 2005). As of 2004, CA jurasidin covered approximately 90% of
the population in Ontario, including over two huadrand fifty municipalities (CO
2004a).
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Staff resources, watershed populations and argasigdiction range greatly in CAs. In
1999, the number of full time permanent and contstaff in CAs ranged from a
maximum of 392 to a minimum of 4 (Ivey 2000). Wateed management activities
undertaken by Conservation Authorities vary greaflis is the result of variations in
resource management issues in different watersligeking financial and technical
situations in CAs, and environmental charactesst&g., climate and geology), and
population (CO 2001). On average, the collectiveual spending in CAs is
approximately $160 million dollars (CO 2005). Rewe sources for CAs come from
provincial transfer payments and special projdetteral government support, municipal
levies, municipal special projects, and self geteerdunding (CO 2004b). The
breakdown of 2002 Conservation Authority SourceRe¥enue is as follows (CO
2004b):

47% - Self Generated

32% - Municipal Levy

8% - Municipal Special Project
6% - Provincial Special Project
5% - Provincial Transfer Payment
2% - Federal Government

Over the past decade, Conservation Authorities Feced major provincial funding
cutbacks, resulting from changes in governmenindutie “Common Sense Revolution”
in 1995 (Michael®t al. 2006). In 2004, CAs received $7.6 million congehto $58.9
million received in 1992, an 87% reduction (CO 20004In 2002, the shortfall of
provincial funding to CAs was $9.1 million, whichew/ projected to increase to $13.8
million in 2005 (CO 2004b). Conservation Onta20Q4b) reports that, because of these
funding cutbacks and as a result of the additioespponsibilities given to municipalities
due to funding reductions, CAs are facing significehallenges in fulfilling their
obligations. CAs have responded to these finawoiastraints by taking actions
including selling land and decreasing staff resesidichaelst al. 2006), as well as
sharing resources by developing and strengtheranggrships with other organizations
(CO 2004b). As of 2000, staff resources in CAsenreduced by 50% to 75% compared
to 1995 (Michaelet al 2006). Michaelgt al (2006) explain that, prior to this, CAs had
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typically not been presented with rapid reductiongrovincial funding and the quick
organizational changes these reductions required:

The fallout from the election of the Conservatit@she Ontario
provincial government in 1995 came suddenly toetent that
some conservation authorities were caught off gbsrithe depth
and rapidity of the loss of provincial funding. &hudget cuts
forced conservation authorities to manoeuvre asgef rate than
they would have chosen to do so (Michaetlsl 2006, pg. 988).

Conservation Authorities adapted to these cutbackshumber of ways, including
reducing their broad involvement in watershed managnt activities to focus solely on
water management; by proactively seeking extemaices of funding, developing and
strengthening relationships with other organizagjand, raising user fees (Michaets
al. 2006). Conservation Authorities demonstratexilbidity and adaptive capacity
through their responses to these cutbacks.

Attention to drinking water protection and wateidimanagement in Ontario has grown
significantly as a result of the incidence of deatid illness in Walkerton, Ontario in
2000 caused by the consumption of contaminatedkidgrwater. Stemming from this
crisis, watershed management was affected wheragslation was developed by the
provincial government for the protection of drinffiwater sources. Specifically, the
Clean Water Actvas enacted in 2007 by the Government of Ontaith, the objective
to “protect municipal drinking water through a eddbrative and locally driven multi-
stakeholder process” (Ontario 2008a). Conservaiathorities are now involved in the
coordination of source protection planning; theykwyith community members,
municipalities and other organizations. CAs takete role of Source Protection
Authority and coordinate and provide technical stasice to the Source Protection
Committee, in the preparation of terms of refereassessment reports and source
protection plans. These responsibilities incluteitlentification of threats to drinking
water sources in defined source protection areaynjunction with municipalities,
community groups and other stakeholders (Ontar@B8ap Funding for source water
protection planning comes from the Ministry of taevironment and the Ministry of
Natural Resources, and Conservation Ontario workts @As to provide guidance and
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support for the planning process (Ontario 200&ahm 2004 to 2008, $120 million was
committed by the Province for source protectiompiag. At the time of this evaluation,
climate change adaptation was not in the mandatgofarce water protection planning.

4.1.2 Evaluations of Watershed Management

Globally, Ontario Conservation Authorities are Higlegarded for their approaches to
watershed management (CO 2001). Identified betefitvatershed management include

the following:

“partnership formation among agencies”;
“role and responsibility clarification”;
“information sharing”;

“greater stakeholder involvement”; and,
“consensus building” (Ontario 1997, pg. 8-9).

arwbdE

Nevertheless, evaluations of watershed managemepitasize that improvements are
needed and highlight factors affecting the ovexhility of organizations involved in the
process (Ontario1997; CO 2001).

In 1997, the Watershed Planning Implementationdetdylanagement Committee (PMC)
consisting of the Ontario Ministries of Environmemd Energy, Natural Resources,
Municipal Affairs and Housing and Agriculture, Foadd Rural Affairs, the Association
of Municipalities of Ontario, and the AssociatiolhGonservation Authorities of Ontario
released a report that evaluated watershed managént@ntario (Ontario 1997). The
report concluded that watershed management is atiperfor the protection of the
natural environment. Additionally, it directed attien to various barriers to this
approach (Ontario 1997). In 2001, Conservatiora@mtreleased a report titled “The
Importance of Watershed Management in Protectingu@rs Drinking Water Supplies”.
The importance of watershed management was fuethphasized in Justice O’Connor’s

Report of the Walkerton Inquiry, which states:

The Watershed is the most meaningful unit for drigkwater
source protection planning. Impacts on water nessl are
integrated within watersheds, not municipalitieResidents of a
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watershed have a common interest in water quakigardless of
political boundaries (O’Connor 2002, pg. 90)

CO'’s 2001 report identified elements important torgd the common barriers to,
successful watershed management based on a relvietgrmational watershed
management. Key components for successful watdrslamagement include (CO 2001,

pg. 33):

e Political endorsement

e Enabling legislation

e Co-ordination and a co-ordinating body at the water
shed/subwatershed level

e Sustainable funding

¢ A multidisciplinary, integrated approach

¢ Clear goals and objectives

e Good data, appropriate technical and analyticallsski
and useful decision-support tools

¢ Public involvement and partner collaboration

e Shared action plans and a range of incentives dern
take action

e A continuum of proactive planning, monitoring, aunot
dating

e Dynamic leadership

An additional requirement for the successful exiecubf watershed management studies
is a project leader who provides adequate leadeishsupporting consensus building,
guiding stakeholder participation and addressiagediolder concerns (Ontario
1997).Common barriers for watershed managementdeq|CO 2001, pg. 33):

e Lack of sustainable funding

e Excessive bureaucracy and politics

e Weak environmental legislation

e Lack of up-to-date watershed data and useful deeisi
support tools

e Lack of technical expertise and/or technical aaarst

e Fragmentation of responsibilities among agencies

¢ Resistance to change

e Lack of monitoring and evaluation procedures

¢ Unrealistic expectations
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Past evaluations of watershed management in Ortave highlighted factors that are
contributing to or limiting the success of this mgament approach (e.g., CO 2001 and
Ontario 1997). Factors identified as contributioghe success of watershed
management in Ontario include enabling legislatieough theConservation Authorities
Act, theOntario Water Resources Aahd the~ederal Fisheries Acia coordinating body
at the watershed scale (i.e., Conservation Autiesjitwvith clear goals and objectives;
and the involvement of provincial and federal goweents, municipalities and
stakeholders with emphasis on public involvemer® @D01; Ontario 1997). Factors
identified as limiting the success of watershed ag@ment include a lack of political
support particularly with respect to stable, lorgst funding in addition to funding
cutbacks that have affected watershed programgingaresource availability across
watershed agencies with a tendency for greatesadoeresources in larger CAs and
municipalities; inadequate resource and data duhiilg inconsistent efforts to
collaborate with partners, and a lack of efforcéonmunicate and educate the public
about the purpose of watershed management; andpsasce of a proactive and
adaptive approach to planning and monitoring. @sussion highlighted common
strengths and weaknesses identified as affectmgubcess of watershed management
and provided the setting for watershed manageme@ntario. The factors described
above correspond to the elements identified in @rapwo as important to an
organization’s capacity for climate change adagptati The following discussion outlines
and evaluates the institutional environment capaastit relates to climate change
adaptation. It is appropriate to evaluate thatutsinal environment capacity in this
Chapter because this environment pertains to kagé study evaluations. Chapters Five
and Six provide evaluations of the organizatiomal action environments in the
NBMCA and CVC respectively.

4.2 Climate Change: The Provincial Setting

In Ontario, the projected effects of climate chamgpéude more frequent and extreme

rainfall events, more droughts, decreased watelddvom water sources including lakes,
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rivers, streams and groundwater, and decreased guadéty (CO 2008). Selected
potential adaptation options include measures tewconservation, enhanced planning
for drought and flood events, and increased mango{Government of Canada 2004).
Climate change effects, mitigation and adaptatewverbeen discussed in a number of
provincial reports over the last six years. Infa@t Two Report of the Walkerton
Commission of Inquiry (O’Connor 2002, pg. 84) thertdurable Dennis O’Connor
states: “There is no question that when it comesater resources, sustainability must be
a cornerstone of public health.” O’Connor adds #idgough long-term conservation and
ecological management recommendations are nobthes fof his safe drinking water
mandate, there are some opportunities for adaptareagement and climate change
adaptation considerations (O’Connor 2002). Nofggbotunities were identified in water
budgets, “contingency plans for extreme eventsst beanagement practices, and
“‘community-based environmental stewardship” (O’CanR002, pg. 88).

In 2007, the provincial government released “Gog@reOntario’s Action Plan on Cli-
mate Change” which outlines the government’s comaaits and goals to reduce the
Province’s greenhouse gas emissions (Ontario 200/hile the majority of the plan fo-
cuses on transportation and energy, “Go Greenflpkscusses adapting to climate
change. This includes the establishment of an EXgBsnel on Adaptation and the ap-
pointment of two professors of science to “assess/tiinerability of Ontario to the ef-
fects of climate change and to make recommendatmaddress these threats” (Ontario
2007, pg. 34).

Other more recent government reports provide addtidiscussion on climate change.
For example, in the Ontario Minister of the Envingant’s 2007 Annual Report on
Drinking Water, a section describing emerging emwnental issues includes mention of
climate change and drinking water. According e tkeport: “A top priority for our
government is to understand the impact of climasnge on water quality and quantity,
so that we can develop strategies to deal withdtiigal issue” (MOE 2007, pg. 31).
There is no explanation as to how the governmemsio do so; however, the report
does note that the Canada-Ontario Agreement Raspebe Great Lakes Basin Ecosys-
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tem has been renewed in cooperation with the fédexernment, (COA) (MOE 2007).
The COA contains goals and commitments from theipomal and federal governments
regarding climate change, including support fordbeelopment of “evidence, indicators,
and model projections of climate and ecosystemghanthe Great Lakes Basin” (pg.
39); managing climate change impacts by collabogatiith other organizations and the
Great Lakes’ community; and providing decision miakend others with necessary in-
formation on atmospheric hazards. Inthe Ontanistry of Natural Resources’ (MNR)
2007-2008 Published Results-based Plan, the MNRates that it will support and col-
laborate with the Ministry of the Environment te@ate a strategy that provides actions to
mitigate the effects of and adapt to climate chandiesh and wildlife management

(MNR 2007).

Currently, there is no federal strategy for climeltt@ange adaptation in watershed
management. However, Environment Canada offelerakavenues for freshwater
resource research related to climate change. eAféderal level, a number of reports
have been released pertaining to climate change example, the Canadian Climate
Impacts and Adaptation Research Network (C-CIARd{d)atural Resources Canada
developed a document titled “Adapting to Climate@de-An Introduction for Canadian
Municipalities” (C-CIARN 2006a). This report emees the importance of
considering climate change to municipal decisiomkens.and provides information and
examples of how municipalities across Canada hdsptad to and can continue to adapt
to this change (C-CIARN 2006a). Highlighted instheport are examples of how
communities of different sizes and levels of cafyadrom the Greater Vancouver
Regional District to the small coastal communityAoiapolis Royal) have proactively
approached climate change adaptation (C-CIARN 2006a

Environment Canada’s 2004 report titled “Threat8ater Availability in Canada” de-
scribes the impacts of climate vulnerability andrude on water resources including
groundwater, river and streams, lakes and resexvand wetlands. Emphasized in the
report is the need for more leadership, supportcapacity building surrounding threats
to water availability, including climate vulnerabjland change (Environment Canada
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2004). C-CIARN-Ontario’s 2006-2007 State-of-Plapaort titled “The Status of Climate
Change Impacts and Adaptation” provides the caritexclimate change effects in On-
tario, and emphasizes the need for understandititesé effects among stakeholders in-
cluding planners, mayors and councillors, in otdgoroactively adapt to these changes
(C-CIARN 2006b): “The largest impediment to maiestming climate change into pol-
icy is the realization and acceptance that theeigsone of grave importance and will
impact the lives of every human planet (C-CIARN @00pg. 14).” Highlighted in this

document is the need for greater research suppontthe federal government.

In 1998, the Climate Change Action Fund was iretillby the federal government to
support research aimed at understanding climategehampacts and adaptation with $15
million in support over a three year period (Goveemt of Canada 2003). More recent
support for climate change has come from the Gawent of Canada’s Climate Change
Impacts and Adaptation program which provides fagdor research aimed at increasing
the understanding of the threats to vulnerabibtyuiting from climate change, and re-

search into adaptation measures (NRC 2008).

Critical reports about Canada’s water resources eawhasized the need for greater
governmental leadership at all levels on a vamétigsues including climate change,
while other reports identify positive aspects mdbto governmental action surrounding
water resources. For example, Sierra Legal Defénoe’s Drinking Water Report Card
for Canada notes: “Canada’s National Water Polsfifute has warned of the threat
from climate change to Canada’s water supply, wthehcurrent federal government is
studiously ignoring” (Christensen 2006, pg. 33Bhe Gordon Water Group’s Blue Print
for Federal Action on Fresh Water (2007) reportsitpeely on actions being taken to
protect water resources, particularly in Ontaftwotgh theClean Water Acand source
water protection. However, this report still emgizas that there is great need for sup-
port at the Federal level. Further highlightedhis report is recognition of the efforts
and achievements of locally based organizations:
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Local organizations are showing leadership on toemd. Local

governments and citizens’ groups-municipalitiesigation dis-

tricts, watershed-based agencies such as Ont&mrservation

Authorities, and environmental groups-are assungireater re-

sponsibility for watershed management. With a spamder-

standing of their watershed and activities occgrmthin them,

these organizations are often best able to devetaly-tailored,

practical solutions and to make the difficult demis required to

ensure economic growth does not compromise ecasyiséalth.

However, a lack of support from senior governmeais make it

very hard for these organizations to succeed amderas have

been raised that governments in Canada “tend o \ath re-

sponsibility and lag with resources (GWG 2007, 159
In 2007, Conservation Ontario (CO) conducted aareseproject to gather opinions from
the public about source water protection and theemguality in Ontario; to determine
the level of public awareness about these issunels;ta determine how to best develop
stewardship programs tailored to different stakééogroups. The survey results high-
lighted the public’s awareness of CAs and CO, mptirat seven out of ten individuals
have heard of their CA and three in five have h@@O. However, most residents
were unaware of the role CAs play in protectingavaésources (Decima Research
2007a). Respondents in northern and rural commesmiéported a greater awareness of
what a watershed is compared to those in southmestentral and eastern Ontario
(Decima Research 2007a). Major concerns for waiality identified by the public
were industrial pollution, pesticide use and gaebdgmps and landfills (Decima Re-
search 2007a). According to another 2007 studydeated by Conservation Ontario and
the Ministry of the Environment, of the public’s asness of the Clean Water Act and
source water protection, using rural and urbardesds in Ottawa and London, Ontario,
there are differing views about CAs and CO amomssglents. Some Ottawa residents
responded positively about their local CA’s rolegamsing awareness of water quality,
while London residents had more negative attitudgscording to this study, London
residents reported that “there are gross ineffm&nin the system” (Decima Research
2007b, pg. 12). Further, “The CA is perceived a@dhenough human and financial re-
sources, but these are not used to their full g@t&Decima 2007b, pg. 12). Forty-
three percent of respondents in the first studggieed climate change as a major con-

cern affecting water resources (Decima ResearciA&00r he study involving Ottawa
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and London, Ontario residents reported that thexdoaver levels of concern about cli-
mate change effects, which are a reflection otth&usion and lack of awareness among
participants about how climate change affects waupplies (Decima Research 2007b).

In interviews with the NBMCA, employees noted ttfaty were unsure of Conservation
Ontario’s role in climate change. One employe®real that they thought Conservation
Ontario was starting to consider climate change2jfhd another indicated that he was
aware that climate change initiatives are beingeutatken in other CAs (A04). While
Conservation Ontario currently does not have aiomsstatement or strategy related to
climate change, its March 2008 e-newsletter fedtarsection on climate change
adaptation titled “Conservation Authorities Helpr@ounities to Adapt to Climate
Change”. Included in this article is a brief dgstton of how climate change may affect

watersheds and Conservation Authorities through:

e More drought conditions,

¢ Frequent severe weather,

e Extreme rainfall,

e Lower levels in rivers, lakes, streams and grourdwa
sources,

e Reduced coldwater fisheries,

e Reduced wetland and marsh habitats,

e Poorer water quality, and

e Greater competition for water supplies, creatingreno
frequent water restrictions (CO 2008).

The article continues on to describe the role os@Aassisting municipalities to adapt to
climate change through activities including watesimonitoring; mapping of water and
other resources to track quantity, uses and wagdrkbalth; protecting water resources
through watershed stewardship programs; updatoogifand erosion plans; monitoring
low water levels and promoting conservation; aretbping integrated watershed
management plans (CO 2008). Also included inaHigle are links to three
Conservation Authorities that feature discussi@etipns and resources towards climate
change adaptation (Asuable Bayfield CA, Toronto Bedion Conservation, and Credit

Valley Conservation).
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Climate change has been a topic of discussionraacest in watershed management in
some CAs for several years. CAs that have beentifdel as having proactively
considered climate change adaptation considerainchsde Ausable Bayfield
Conservation Authority (ABCA) and Credit Valley Garvation (CVC) (CO 2008). In
1999, a symposium was held on the topic of Clin@Zttange and Watershed
Management with representatives from the Federayjiftial and Municipal
government, and the Toronto and Region Conservatighority (TRCA 1999). This
symposium emphasized the need for watershed mamagéhat considers climate
change impacts and adaptation (Bruce 1999) anddée for policies and support at all
levels of government to assist with adaptive mansge to climate change impacts at
the local level (TRCA 1999). Another workshop D03 held by the TRCA and the
Ontario Canadian Climate Impacts and AdaptatioreReh Network emphasized the
fact that four storms since Hurricane Hazel haveeered the rainfall amounts
experienced in that storm event, pointing to thedier careful use of this storm event as
a standard, and recognition that climate changptatian will require community
partnerships (Maclver 2006); the importance ofube of adaptive management
approaches in municipalities (D’Andrea 2006); tippartunity for climate change
integration in Drinking Water Source Protection (@& 2006); and the potential
opportunity for watershed planning to integratenglie change adaptation and mitigation
into water management (Haley 2006). In 2006, FoltuProbe released a report titled
“Mainstreaming Climate Change in Drinking Water 8muProtection Planning in
Ontario” (de Loé and Berg 2006). This report fartemphasized the importance of
integrating climate change considerations into mat@nagement in Ontario and
highlighted examples of how local water managenagencies, such as Conservation
Authorities, can do so in their current source watetection related activities (de Loé
and Berg 2006).

4.3 Summary

Although climate change is identified as an isstienportance and concern among
agencies and Ontario communities, existing effoytthe federal and provincial
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governments to address this issue are weak anthdanost part, nonexistent. While
climate change is addressed in some provincial meots, guidance for climate change
adaptation at the watershed level is lacking. SGmeservation Authorities have begun
to consider climate change and although thererigiotly no guidance by Conservation
Ontario, the organization is beginning to commut@dae actions of these CAs to the
community. In addition, there still remains instéypin provincial and federal support
for current watershed management approaches ina@éds lack of understanding about
the role of these organizations in the communitgble 9 provides the evaluation for
institutional environment capacity for climate cgaradaptation.

Table 9 — Evaluation of climate change adaptationapacity in the institutional

environment

Theme Indicator Evaluation
guestions
Presence anc e Do appropriate | No; policies for climate chan
quality of provincial policies | adaptation in watershed
institutional exist? management do not exist.
arrangements
o |s legislation No; there are existing challenges
clear and well stemming from current legislation
defined? for watershed management.
e Does legislation| NO; currently guidance for climate
provide appropriate change adaptation in watershed
guidance for man- | management is minimal.
agement activities?
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CHAPTER FIVE

NORTH BAY-MATTAWA CONSERVATION AUTHORITY

The purpose of this chapter is to evaluate theapaf the North Bay-Mattawa
Conservation Authority (NBMCA) to adapt to climatleange in its watershed
management activities. A description of the NBM®@atershed and a history of the
organization is first provided, followed by a capaevaluation from an analysis of

documents and key informant interviews.

51 NBMCA Watershed

The NBMCA's jurisdiction covers approximately 2,88uare kilometres in the
watersheds of Lake Nipissing and the Ottawa Ri\esil® The watershed area includes
Lake Nipissing, Trout Lake, Wasi Lake, the Mattaiger, the North Bay Escarpment
and parts of Algonquin Park (NBMCA 2008a; Figuré)5.The climate of North Bay is
characteristic of the climate of northeastern QataBummer months are generally warm
and wet, with the wettest months in August and &aper. Winters are cold and dry,
with the driest months in February and March (NBM2307a; WHI 2006). The mean
annual precipitation is 1, 008 mm and is highestftdune to October (NBMCA 2007a).
The City of North Bay has a population of 53, 966 & the largest urban area in the
NBMCA watershed (Statistics Canada 2006; WHI 20(®8yral lands are used for wood
product production, farming, and recreation, witing cash crop potato farming (WHI
2006).
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Figure 1 — NBMCA watershed jurisdiction (SWPP 2007)

52 North Bay-Mattawa Conservation Authority

The North Bay-Mattawa Conservation Authority, leghin North Bay, Ontario, was
established on June",61972 under section 8 of ti@nservation Authorities Acif
Ontario (OMNR 1972). Participating municipalitieglude Bonfield Township, the
Municipality of Callander, Calvin Township, Chisolfmewnship, East Ferris Township,
the Town of Mattawa, Mattawan Township, the CityNaifrth Bay, Papineau-Cameron
Township, and the Municipality of Powassan (NBMC@08b). Specific activities
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undertaken by the CA include flood prevention tlylothe administration of
Development, Interference with Wetlands and Alters to Shorelines and
Watercourses regulations; flood protection throtighoperation of a backflood control
structure, channel maintenance and channel dredamt flood warning through the
flood forecasting and warning program (NBMCA 20088MCA 2008d).

At the time of this evaluation, the CA had 19 emyples, 6 of whom formed the Drinking
Water Source Protection Team. There is also a §evweea Manager and Sewage

System Inspector in Parry Sound. The compositidheauthority is as follows:

e Secretary-Manager;

e Administration: Financial Officer, Assistant Bookkeeper, Admirasive Assis-
tant;

e Drinking Water Source Protection: Project Manager, Water Resources Spe-
cialist, Communications Specialist, Community Rielas Coordinator, GIS Spe-
cialist, Technical Assistant;

e Environmental Planning: Director of Planning and Development, Regulations
Officer, Regulations Technician, Database Managéfiechnician; Sewage Sys-
tems Inspector (2); and,

e Field Operations and Maintenance: Field Operations Supervisor, Naturalist
(Environmental Educator) (NBMCA 2008e).

5.3 Capacity Evaluation

Objective 3, the evaluation of the capacity of Neth Bay-Mattawa Conservation
Authority to adapt to climate change, is addres¢ssé using the evaluative framework
developed in Chapters Two and Three. Chapter pamwided a description and
evaluation of the provincial setting for watersimea@nagement and climate change
adaptation in Ontario Conservation Authorities (CAsd outlined examples of climate

change adaptation initiatives currently in progriesSAs and municipalities in Ontario.

5.3.1 Climate Change and the NBMCA

Interviews with conservation authority employeed ardocument analysis reveal that the
NBMCA has not yet considered climate change adaptat any of its watershed
management programs. Key informant interviews mdcate that employees have
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varying opinions and views regarding the organias interest in and capacity for
climate change adaptation. Conservation authemployees report that there has been
limited discussion about climate change locallynpioyees were also unsure of
Conservation Ontario’s plans for and standpointlonate change adaptation in CAs
(AO6; AO1; A02). Most key informants expresseceresst in climate change as an
important consideration for conservation authcsia®@d as a personal concern (AO1;
A02; A04; AO5; A06). Employees acknowledged theamance of climate change,
particularly for flood warning, storm water managegmand infrastructure (A03). One
employee explained that climate change adaptatammpmg is also beneficial because it
can contribute to collaborative efforts and comrmoation among different organizations
and levels of governments including Conservatiothatities, Conservation Ontario, the
provincial government, municipalities and commumgjtgups: “it is a good example of

bringing partnerships together to look at thesdigrms”.

At the time of this evaluation, climate change gnegion was not in the mandate for
source water protection planning and the NBMCAisking water source protection
planning team was not undertaking activities deddbward climate change adaptation
(AO1; AO5; A06). However, some key informants tiat Conservation Authorities are
an ideal organization for considering climate cleadaptation particularly with respect
to their role in drinking water source protectidarming and the increased staff numbers
that this program contributed (A06; A05). One k&fprmant noted that climate change
integration into drinking water source protectidanming would be cost effective and
provide important information for government plamni  As this key informant

explained:

In the same sense that Justice O’Connor identdatservation

authorities as the logical entities to deal withuree water

protection because of their organization on a st basis, the
same thing feeds into climate change (A06).

I think Conservation Authorities are well positiohe take that
task on and certainly with the increase in staffthge to the
drinking water source protection program, we've that capacity
- the core capacity to work into that and it wobklprobably the
most efficient way to proceed (A06).
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Employees emphasized the importance of monitoonglimate change effects (A06,
A03) and noted that more monitoring stations witie watershed are necessary to
notice the effects in localized areas (A06). Ompleyee felt that the authority could
start to monitor for climate change effects usingimal staff resources by setting up
weather stations fitted with telemetry (A06). Almet employee emphasized the
importance of considering adaptation options asuees managers and as people in the
community, explaining that the effects of climat@ioge should be considered for the
environment and the built landscape. This keyrimittion also expressed concerns
about the reliability of data currently being usedfloodplain standards:

Most of our standards in the province of Ontarigluding our
own floodplain standards that we use to guide agmént and
protect life, limb and property from flooding hadarare based
on historical assumptions about rainfall and itsqérency and
intensity, and some of those things are being ehg#d right
now (A04).

In contrast, some key informants reported that deeyot believe that the NBMCA has
the resources or overall capacity to consider ¢knchange adaptation for reasons
including resource availability and climate changeertainty. Employees reported that
the CA is lacking capacity in areas including stafilability and with respect to
specialists including hydrologists and engineeisicivcould be important for assisting
the organization with climate change adaptation3)A00ther noted areas of concern
include existing challenges time constraints amBAgstaff and the possible need to hire
additional employees for climate change adaptatontinued uncertainty surrounding
climate change and data needs (A03). Some em@dgkdhat climate change
adaptation is a provincial initiative (A03, AO4)ptmg that they will wait to hear from the
province about new initiatives and programs thay maolve the Conservation Authority
(A03). Informal discussions with CA employees r@vwhat staff members are not
considering climate change in flood forecasting,dre interested in beginning to
consider it. Another employee noted that the Batag used for the Regulatory Flood
(e.g., the hundred year flood, Timmins flood, Heaeine Hazel), “is almost out the

window” (A03). However, staff members note thatbrical flood information is
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currently used for flood forecasting, and the Covetton Authority is in need of
equipment updates and an information databaserebitfcan even start to consider
climate change. One key informant also noteditvabuld be counterproductive to
begin to tackle climate change issues that aregbmansidered elsewhere (A03). One

employee stated:

It is certainly not something as an authority tha have the
luxury to sit down and look at and think about. Wst have to
go with what is happening today. We can plantke liit in the
future and we have an idea of things that are cgram that we
have to prepare for, and until that gets a litilerbore in the
forefront and we have a little bit of direction, weobably won’t
think about it too much (A03).

Key informant interviews suggest that the local camity has raised some concerns
about climate change, particularly with respedriaoking water source water protection
planning. One employee noted that they believetmemunity is looking for practical
ways to help with climate change adaptation arldaking for “a voice that has that
authority”, to provide them with guidance (A02).olever some employees noted that,
in general, they feel the public does not see thes€rvation Authority as tackling “big
picture” issues because of its organization on @mghed basis (A02). One employee
felt that it would be very beneficial to work withe public to change their attitudes and

behaviors, but did not think the organization wespared to take on that task (A02):

There is that famous quote - you love what you tstded, you
understand what you are taught. We need to géiatdevel and
understanding, and maybe part of that may meaodimgd more
tangible messaging, or tying it into messaging fedple have
heard and are aware of rather than trying to dtarm scratch
with things where they have to learn a whole nemglmge to
understand (A02).

Issues surrounding the identity and the purposbeo€onservation authority were also
raised in interviews with employees, regardingdlrganization’s role in climate change
adaptation and other broad environmental issue® énployee felt that there is
confusion and differing opinions both internallydanithin the public, regarding the

conservation authority’s role in environment andszrvation:
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Maybe part of it is there is still contradictoryiesace out there,
but even internally | don’t think it's been tackidte idea of are
we to be an environmental organization for the comity-doing
things like energy conservation...water festivaigz).

To date, the CA has not included climate changarmétion in any of its public
awareness or education programs (NBMCA 2008f; NBMZDASQ).

Key informant interviews and a document analysisciate that the NBMCA has not yet
officially discussed or incorporated climate chaagaptation into its watershed
management activities. The analysis also indidiiasthe opinions of employees within
the CA vary with respect to the organization’s ajyaor climate change adaptation.
Some employees believed that climate change adaptatan important consideration
for the CA and felt that there are opportunitiestfee organization to begin to do so. In
contrast, other employees believed that the CApgeencing challenges that are
affecting its current capacity and felt that thegesting challenges would limit the
organization’s capacity for climate change adaptatiThe following discussion provides
an evaluation of the NBMCA's capacity for climateacnge adaptation in the
organizational environment and the action enviramm@elthough the NBMCA has not
yet considered climate change in its watershed gemant programs, insight into the
capacity strengths and limitations in the orgamatan suggest what capacity the CA
may have to adapt to climate change (leegl 2004).

5.3.2 Organizational Environment
5.3.2.1 Organizational Resources

For this research, the organizational resources@mment refers to human, financial and
information resources. Availability and accestiiman, financial, and information
resources, and appropriate staff interest and agperre major factors that can affect the
overall capacity of the NBMCA and its capacity ttapt to climate change. If the CAis
challenged by limited staff availability and finaalcand information resources in

existing watershed management activities, its agptundertake additional activities
related to climate change adaptation may be limited
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Human Resources

The number of employees in CAs ranges greatlyl980, the number of permanent
and/or contract fullitime employees in CAs acrossa@a varied from 244 to 4 (lvey
2000). In March 2008, the NBMCA employeed19 fuilléi permanent and/or contract
employees, six of whom form the Drinking Water SuProtection (DWSP) team
(NBMCA 2008e). While the main responsibility of ployees involved in DWSP is to
“coordinate the development of a Source Proted®iam” (NBMCA 2008h), staff
members hired for DWSP planning offer their suppod services to other programs
within the authority. One NBMCA employee reporthdt, although he was initially
hired to fulfill a requirement for DWSP, he is nafficially involved in many projects in
other areas of the organization outside of sour@@mprotection (A02). Unofficially,
this employee has played a major role in variousseovation authority activities since
being hired (A02). Another employee involved imimg water source protection
explained that 10% of the assigned responsibilaresdedicated to activities outside of

source water protection (A01).

Key informant interviews suggest that limited stafa concern among NBMCA
employees. Some employees reported that time reamtst were an issue and explained
that they barely have enough time to complete ttaie activities, which limits their
ability to take on new initiatives within the orgaation (A02; A03). One employee
explained that staff members only have time to detepthe jobs they are assigned. This
employee felt that the conservation authority cdaddefit from an additional employee,
particularly to assist with an upcoming program 3A0Another staff member stated that
she is stretched to her limits in terms of timeilagality and, as a result, is physically
unable to undertake additional projects that shésfeould greatly benefit the
organization (A02). Employees also expressed coscbout their ability to meet the
demands of the septic reinspection program (A03t)A0

The NBMCA reported that it has had challenges trtmsecure specific qualified staff
members in the past, and consequently changed#iigom requirements. For example,
because the authority was unable to secure an gegleith a background in water
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resources engineering, the engineering requiremastremoved and the authority
successfully recruited a water resources spec(@&$). This employee noted that,
although the addition of the position of water rgses specialist has greatly benefited
the organization, it would be beneficial in sonteations to have someone on staff that
is a qualified water resources engineer, partitplahen dealing with developers (A06).
Employees indicate that the conservation authadotys consult with the City of North
Bay for engineering expertise when required (AOZpncerns were also raised regarding
the skills and general knowledge of staff memb&se employee noted that some staff
members require basic computer skills trainingingpthat “Keeping up with that
business aspect of it sometimes falls to the waysiderms of making sure that everyone
is there. We still need to function as a busines®me regards and to keep up with

those skills, to be relevant” (A02).

Staff members report that the City of North Bay bhasn excellent in providing
information, support and expertise (A01; A06). TH&/SP team frequently works with
consultants on technical studies for source watgeption and is very pleased with the
working relationship (A06). The team has not hag difficulties securing consultants
for DWSP projects (A06). Consultants have been bisethe DWSP team for projects
including technical studies, the North Bay-Matta®a@urce Protection Region’s
conceptual water budget (SWPP 2007), to assistiliqgpopen houses (NBMCA 2008b),
and for core CA program studies including flood dgmreduction and watershed
management studies (MPL 1981; TSH 1997). Employgesrted that they did not have
any problems working with the consultants, nortasre any problems interpreting the
information provided by them, noting that they waolgether every step of the way and it

is easy to communicate if questions or problenmsegh01; A06).

Existing challenges involving staff resources ar@ltime constraints experienced by
current employees suggest that the NBMCA's capdoitglimate change integration
could be limited. If staff is already stretchedtsolimits with existing responsibilities,
they will not have the time to take on the addiibactivities that climate change
adaptation may demand. Although the CA has hablgmts securing specialists,
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employees have demonstrated a self-directed apgptoaaxpand their skill sets, and the
organization has been able to seek assistancexpedise from the City. This
established working relationship and resource sgarould be beneficial for the CA’s
capacity for climate change adaptation if the oizgtion is lacking in specific expertise
that the City may have.

Financial Resources

The NBMCA is financially supported through sourgeduding provincial funding,
revenue from land sales and municipal levies. DWSRIly funded by the provincial
government (NBMCA 2008h). In 2007 the NBMCA hadumiget of 2.68 million dollars
and reported its fourth balanced budget in a roBNITCA 2007b). The 2008 approved

budget is broken down as follows:

Ministry of Natural Resources transfer payment$4)10

Member municipalities (17%)

Other program grants (21%)

Carry over from 2007 (14%)

Land sales (4%)

Revenue generated through core programs and sei(\d4&o0) (NBMCA 2008i)

The Conservation Authority has faced many challengehe past stemming from years
of financial difficulties. Key informant intervieswvith conservation authority employees
revealed that staff members believed that manyeriges within the organization, such
as staff time constraints and data needs haveeddubm the NBMCA's financial
situation (A02; A03). Over the past five yearg NMBMCA has faced significant
financial challenges as a result of debt incurrechfthe construction of a new
Conservation Authority building, Interpretive Cengéand Lookout Tower, and problems
associated with the CA'’s involvement with the loslll hill (NBMCA 2007b). In 2003,
the authority had a debt of 5.4 million dollars amfions have been taken to manage and
reduce this debt through loan forgiveness, a leng tmortgage and municipal
contributions (NBMCA 2007b).
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Key informant interviews suggest that the NBMCAisahcial challenges have affected
many activities within the organization. One enyel® explained that efforts to reduce
costs within the organization have increased the aand effort required to complete
specific tasks: “we’re doing everything on a shdegtbudget and it takes more time”.
For example, instead of placing ads for consernadiathority events in the local paper,
the authority posts them for free at grocery stareklibraries; an effort which can be
cost effective but timely” (A02). Another employesported that water quality sampling
was not completed in some previous years as a i@suinding cutbacks (A05). Trout
Lake spring phosphorus data records from 1975 @& 2@dicate that data are unavailable
for 10 of 31 years (TLAC 2007). Data are now beinfiected because of financial
support provided through DWSP (A05; A06).

According to another employee, financial limitasdmave restricted the organization’s
ability to conduct new watershed studies: “Wheun @k about capacity, it’s all about
money and people-having the people to do the Yadu have to have the money for that
or it’s not feasible and you can’t do it” (A03).hiE employee explained that although
staff members have expressed interest in condungmgwatershed studies to acquire
updated data and identified this as a criticalegsuthe authority’s senior management
team, time and financial constraints have limitegl NBMCA ability to do so (A03). In
the past, the authority was actively involved irtevahed studies with employees and
summer students; however, time and funding issaee hmited this involvement (A03).
Recently, the authority has had greater involvenrentatershed studies through its
participation in DWSP. Watershed characterizatiwase completed for the Village of
South River, the Town of Mattawa, the MunicipalifyPowassan, the Municipality of
Callander, and the City of North Bay (NBMCA 2007bh 2006, the NBMCA, the City
of North Bay, the Municipality of Powassan and Tleevn of Mattawa, initiated a
groundwater study funded by these organizationglamdinistry of the Environment
(WHI 2006).

The Conservation Authority is eligible for fundifrgm a range of provincial ministries
including the Ontario Ministry of Natural Resourcd®e Ontario Ministry of the
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Environment, the Ontario Ministry of Northern Dewpinent and Mines, and the Ontario
Ministry of Health (AO4). One employee explainédttoften, provincial funding assists
the authority in securing additional support frdra tmunicipality and the community
(AO4). Key informant interviews reveal that empeyg have differing opinions
regarding their satisfaction with the level of int#al support provided by the provincial
government. Employees involved in DWSP indicated they are satisfied with the
funding provided by the provincial government (A@®6); however, staff involved in
other core programs within the authority raisedoeons about the level of financial
support. One employee noted that, although theoaity can be very successful in
securing funding from provincial sources when “theierests are served” (A04), the
CA struggles and has expressed frustrations withirgaadditional support for core
activities including Development, Interference, #lekrations, Forecasting, Erosion

Control, and Infrastructure.

Employees within the authority reported that theysdek external sources of funding for
various projects, although there is no one assigpedifically to this task (A02; A04).
One employee explained that because of the siteeauthority, staff members work
collectively on funding proposals depending ondRpertise required (A0O4). However,
another employee felt that it would be benefictahtive someone specifically in charge
of coordinating and proactively seeking funding 2A0 Currently, a senior management
team in the authority discusses potential projd@s employees have expressed interest
in undertaking (A04). The team collectively decdehether to carry forward with the
funding proposal and determines which staff memisensld best contribute to the
development of the funding proposal (A04). Althbwemployees indicated they were
confident in their ability to secure external fumglj they explained that even if funding
was secured for potential initiatives within thgamization, the authority would not have
the human resources available to carry out theiaes (A02): “Sometimes it's not even
an issue of money - it's more an issue of staféind time available” (A02).

Despite some evidence of the NBMCA's ability to main a balanced budget, the
financial constraints currently experienced in 8rgs programs, in addition to limited
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efforts to secure external sources of funding Besalt of time and staff limitations,
suggests that the organization’s capacity for dinnange adaptation could be limited.
If the CA is experiencing financial constraintseisting programs, its capacity to take
on additional expenses that climate change adaptatay require could be limited. If
the CA is not seeking many opportunities to seexternal funding due to time
constraints, this suggests that they may not Haeéime or staff resources to seek
additional funding to support potential climate ep@ adaptation initiatives. Further, the
fact that the CA is currently unable to completevaces of critical importance with
existing staff members suggests that it would diely that the organization would
begin to take on additional projects when therestileneeds for regular activities within
the organization.

Information Resources

Data and information resources required for coogiams and drinking water source
protection activities conducted by the Conserva#iothority are gathered from a variety
of sources, including Land Information Ontario, @&y of North Bay, the Ontario
Ministry of the Environment, and the Ontario Mimisbf Natural Resources (A01; A02;
AO03; A06). Although climate change adaptation hasyet been considered in the
NBMCA, it is important to evaluate their currenfanmation resources capacity. This
will determine if there are existing challenge®btaining data and provide indications as
to how this could affect the NBMCA'’s capacity fdmtate change adaptation. If the CA
is challenged in securing information resourcesefasting programs, the causes of these
challenges could also affect the organization’§itghido secure data important for climate
change.

Key informant interviews suggest that data avalilgtis an issue affecting core
programs and services and DWSP activities in thI8B. Some CA employees
reported data issues related to GIS and mappiognmation, noting that a lot of
information available to them is at a regional ecaid not locally based (A01; A06).
Another employee explained that the NBMCA doeshante access to orthoimagery and
aerial photography (A06). This employee explaitted aerial photography or
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orthorectified aerial photography would provide tham with detailed information on
vegetation and topography (A06). Conservation @miadicated that this data would be
made available; however, an employee noted thakeikase of this data continues to be
delayed (A01). According to one employee, a groagh formed in southwestern Ontario
and placed a bid to get satellite imagery work dofike NBMCA was interested in
participating in this but was unable to “pull ig&ether” (A06).

One employee indicated that, because core Congervatithority programs and
services rely on data from watershed studies, itldvbe beneficial to undertake new
studies in order to update the information usemhake planning decisions (A03). This
data need has been identified as a critical iSstiget organization’s senior management
team (A03). Another employee noted that, as dtrestunding cutbacks, there were
some years where water quality sampling was no¢ttaken. These data gaps have
been identified as part of DWSP planning (A05) hé@tdata gaps identified in the
NBMCA'’s conceptual water budget include no pan evapon measurements, sparse
availability of climate data, and the absence straam flow gauge at the Turtle Dam on
Turtle Lake, which has limited the ability to coref# a suitable water balance for the
lake (SWPP 2007). One employee also reporteditbat are no flow data available for
the entire Wasi watershed, which has limited tlaente ability to understand the
hydrology of the system (A06). Currently, the #nrg water source protection team
utilizes municipal technical studies to developevsihed characterizations for each of the
municipalities in the source protection region (A0&hrough the NBMCA'’s
involvement in DWSP, watershed reports and studdading watershed
characterizations and water budgets were undertfakematersheds in the NBMCA'’s
source water protection region. As of 2007, dnaftershed characterizations had been
developed for the City of North Bay, the Municipeis of Callendar and Powassan, the
Town of Mattawa, and the Village of South River (MBA 2007b).

The NBMCA is currently experiencing challenges witspect to data availability in
certain areas. Most of these challenges are thdt i&f barriers at the provincial level

and due to the CA'’s past financial problems. Alitjo these data and information needs
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are affecting current watershed management progr@mslusions can be drawn about
the CA’s capacity for climate change adaptatiomfitbe results of this evaluation.
Recognizing that there are a vast number of dataexhnological needs with respect to
climate change at the global, national, provinaiad local scale, certain data needs in the
NBMCA could affect their capacity for climate changdaptation. The CA is currently
challenged with respect to climate data, an absehs&eam flow gauge stations and
limited water quality monitoring data, and theséada@eeds are consistent with certain
information resources identified as important fiimate change adaptation (Government
of Canada 2004).

Summary of the NBMCA'’s organizational resources eajty for climate change adaptation

Staff and information availability and financialriraints are limitations to the
NBMCA'’s capacity to adapt to climate change. S#afhilability and financial
constraints are limiting the NBMCA's capacity t&éson new initiatives and programs
within the organization and limited data availdlgihas affected the CA’s ability to
complete specific projects. These existing chgksnsuggest that the NBMCA's
capacity for climate change adaptation could bédith With these existing challenges,
it is unlikely that the CA would have the capaciytake on additional tasks and financial
expenses that climate change adaptation could d&mdawever, the self-initiated
learning undertaken by existing staff suggeststti@iCA’s employees have the interest
and ability to develop their skills which could dieected toward training for climate
change adaptation. Table 10 provides the evaluatithe NBMCA'’s organizational
resources capacity for climate change adaptation.

71



Table 10 — Evaluation of the NBMCA'’s organizationalresources capacity for

climate change adaptation

Theme Indicator question Evaluation
Human Does the CA have adequate staff | No; staff resources are a limitation and affectahdity of the
resources available for current and future (i.e|, organization to undertake additional projects.
climate change) activities?
Does the CA have access to staff or Yes; current staff have appropriate skills and ptivaly seek training
external consultants with or outside expertise if required.
appropriate skills and expertise?
If the CA uses external consultants,
is staff able to interpret the Yes; the NBMCA has access to external specialistaigh the City of
information they provide? North Bay and is able to interpret the informatpovided.
Are CA employees interested in Limited; employee interest in climate change adigman the CA
climate change integration? varies. While all employees noted the importaricthe issue, some
felt that the organization did not have the timeesources to take on
any new initiatives.
Financial Are sufficient financial resources | No; financial limitations are affecting the NBMCA&bility to
resources available to the CA for current and| complete current and climate change related aietévit
climate change related watershed
management activities?
Is the CA able to generate financial Limited; funding can be secured through externarees but staff
resources and/or secure external | availability is limiting the NBMCA's ability to practively seek it.
sources of funding?
Is the CA able to maintain a Yes; the NBMCA has maintained a balanced budgeti®tast four
balanced budget? years.
Information Are appropriate information and Limited; data needs have been identified, but emgjés in securing
resources technical resources available to the resources have been encountered due to time aamtfa availability,

CA for current activities and climat
change related activities?

p and factors outside the CA'’s control (e.g., holdapthe provincial
level).

5.3.2.2 Organizational Dynamics

For this research, organizational dynamics refehéocharacteristics, features and

management approaches of an organization thatl@ngified in the literature as

contributing to or limiting capacity. Major elensrthat can contribute to the NBMCA'’s
capacity to adapt to climate change include whetmeprganization is flexible, promotes

an environment of learning and adaptive managenfmmbs partnerships and

collaborates with other organizations. Although NBMCA has not yet begun to

consider climate change adaptation in its watershaaagement programs, evidence of
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organizational dynamics capacity suggests thaCheould have the capacity to adapt

to climate change. For example, organizationsdbatonstrate flexibility and use
adaptive management approaches in existing prognalirtsave the capacity to problem
solve and adapt their policies and activities ®¢hanges that climate change integration

may require.

Flexibility, Adaptive Management and Learning

Key informant interviews suggest that NBMCA empleyare flexible with respect to
self-directed learning and training for specifib j@sponsibilities. Staff members often
reported that their jobs required “a learn as youapproach. One employee explained:
“a lot of stuff is learned on the job, learn on gee If you have the technical background
it is easy to pickup and learn” (A03). Other enyeles reported that they have been
training themselves in specific areas where fortmaahing is not available (A01). The
self-initiated learning undertaken by CA employed®n training opportunities are
unavailable demonstrates that NBMCA staff are Béxin situations where resources are
not available. As one employee explained in refeego the type of training available to
employees:

Usually you are in specialized programs or initlesi where you

have to build skill sets internally, specializediaties, and we

do that quite a bit, and | think most CAs invesiteja bit in their

staff in terms of providing new skills sets for hgo they can do

new things (A04).
Key informant interviews suggest that NBMCA emplegare, for the most part,
satisfied with the education and training oppotiasiavailable to them (A01; A03).
Most employees reported that the NBMCA encouragessapports staff participation in
training activities, and noted that opportunities available to upgrade their skills. One
employee stated “They've been really good abouberaging training” (A01), while
other employees explained that opportunities av@yd available to take part in training
and workshops through Municipal Affairs and Housamgl Conservation Ontario (A03).
For DWSP, it was reported that employees can dedaae day a month to training, and

can identify and request specific training actest(A05). Another employee described
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the NBMCA and Conservation Authorities in genemalroactive” with respect to
training and educational opportunities (A0O4). Heer one employee did indicate that
she felt the education and training opportunitisilable for this position were limited
compared to opportunities available for other pms# within the authority (A02). He

felt that this was most likely due to the authdsitinancial limitations, and because the
authority does not fully recognize the value o§tparticular position (A02). With
respect to Drinking Water Source Protection, onpleyee reported that if a training
need is identified, all project managers will disgut and determine if it is necessary and

worth pursuing:

It's hard to get some of those skills through o diay training

sessions and it ends up being expensive too, wiadhhas to

travel. You don't get a lot out of a day. It'strike a University

course where it is much more effective when youvareking at

something for several weeks. It's just the way gedearn”

(A06).
Other issues identified by NBMCA employees incladacerns that the CA does not
evaluate annual events they organize to deternumethey can be improved, and that
the organization does not consider the businegsogarof conducting certain events
(A02). The results of the evaluation also sugyesdtthe NBMCA does not employ an
adaptive management approach in its watershed rear&ag programs. In fact, one
employee spoke to the fact that many of the CAimuahpublic events are held yearly
without discussion or consideration of possible svieoyimprove the success of these

activities (A02).

A review of NBMCA meeting minutes from 2005 to 20@&eals that two CA
employees and the Chair of the NBMCA attended th2 Aatornell Conservation
Symposium in 2006 and recommended that the awmoiitinue to attend this
conference in the future (NBMCA 2006a). In an mfial conversation with one
NBMCA employee she noted that the CA did not pagréte in the symposium held the
following year. There was no evidence found thiokgy informant interviews and a
documentation analysis suggesting that the orgamizand/or any of its employees have
participated in training related to climate chaagaptation. The A. D. Latornell
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Conservation Symposium is an annual event withgyeaints and attendees from Ontario
Conservation Authorities, Governments and in thegpe sector. The 2007 symposium
offered presentations from other CAs and orgamnaton the topics related to watershed
approaches to climate change (Latornell 2008).atBynding this event, the NBMCA
could have had the opportunity to observe and conmcate with other organizations
about how they are adapting to climate changedir irganizations.

Key informant interviews and a documentation anslyglicate that flexibility and
adaptive management within the NBMCA are lackikgnployees within the
organization demonstrated flexibility in their iaiives to learn and develop their skills,
and the CA supports learning through training ashacation. However, the CA should
support opportunities for employees to participatand observe other CA’s actions
toward climate change adaptation and other praaatiiatives at conferences such as
the A.D Latornell Conservation Symposium. An aleseof an adaptive management
approach in the organization could also affectGAés capacity for climate change
adaptation. Adaptive management would contriboitéé CA’s capacity because it
would enable the organization to continuously revéad assess its programs and
policies and adapt them to new and changing needsinformation and technology.

Communication and Collaboration

Key informant interviews suggest that interdeparttaecommunication in the NBMCA
is strong among members of the drinking water soprotection team, but weak in other
areas. As described in section 5.3.1, membeiseoDtVSP team contribute to other
activities within the NBMCA (A01; A02; A05). Onamployee explained that 10% of
her duties are related to activities in the autharutside of source water protection.
Other examples of interdepartmental relationshipsivDWSP team and the authority
include providing setback, regulations, and camae maps (A01), and developing
information brochures and other forms of markeforgvarious departmental programs.
One employee has also begun training in water ressiengineering in order to provide
additional support to regular programs within tgharity (A05).
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Employees reported that there are some challengleis whe organization that they
believe are affecting the overall efficiency of trganization. One employee explained
that the level of awareness and knowledge of stafhbers concerning general
Conservation Authority information is lacking. #ss staff member explained in
reference to the conservation authority’s fundiagrses, “People had no idea even
internally that the municipal levy only counts tH#% of our revenue. People in the
community thought it was near 100% and peopleendatfice thought it was about 60%”
(A02). The CA held an internal brainstorming sessn 2006 which identified strengths
and weaknesses in the organization, and some ¢ensech as the need for website
improvements have since been addressed (NBMCA 2MNBKICA 2006b; A02;
NBMCA 2008i). Interviews and a documentation asa\suggest that, outside of
DWSP, efforts and opportunities for CA employeesdommunicate and collaborate with

one another are limited.

The DWSP team has a regional working group thatides four other northern Ontario
Conservation Authorities that hold regular meetiagd conference calls (A06; Unknown
2006) also source meeting minutes as evidencerviatvs with Conservation Authority
employees indicate that the organization collatlesratith other CAs, particularly for
DWSP in northern Ontario. According to one emp&@ybe 19 project managers for
drinking water source protection planning sharernm@ation and resources which assists
greatly with the progress of the program (AO6)fotmation and resource sharing comes
in different forms, ranging from proposal requestelopment to program evaluation.
For example, project managers share templategdpopal requests and work together
to provide feedback to the government on the sowater protection program (A06).
One employee noted that this feedback is impotiacduse concerns and potential
problems that may arise locally for a program thditeing developed provincially can be
addressed (A06).

Key informant interviews and a documentation anslgaggest that the NBMCA
communicates and collaborates with outside orgtiaizafor core Conservation
Authority programs and drinking water source protecrelated activities (AO1; AO3;
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NBMCA 2008h). The NBMCA has developed partnershiyis a number of community
groups, including The Friends of Laurier Woods, $ttergeon-Nipissing-French-
Wanapitei Water Management Group, the City of Nty Emergency Preparedness
Team, and the Greater Nipissing Stewardship Co(N&MCA 2008I; Warrick 2004).
One employee reported that the CA is actively gitémg to establish a partnership with
Nipissing University, noting that the CA was alesecure a Professor to participate on
the water development and water budget peer restemmittee (A06). This Professor
also provided the NBMCA with advice and supportdost effective ways to collect data
(A06). As a result of this partnership, a studesbmmended by the University was
hired by the conservation authority as a summetestuin 2007. The student was able to
conduct research for his thesis work by collectiatp for the conservation authority, a
benefit to the student and the CA: “we didn't haws problem with allocating them
with resources to assist them in doing their redeknowing that we would get some
information back from it” (A06).

Key informant interviews and a documentation ansalgaggest that internal
communication is limiting the NBMCA's capacity folimate change adaptation, while
its communication and collaborative efforts withtside organizations and the
community are beneficial to the organization’s @ya Through communication and
collaborative efforts between employees and degartsnwithin the CA, information,
expertise and ideas about climate change adaptdiobe shared. However, the
NBMCA'’s partnership with the local University ispasitive step toward resource

sharing in the community.

Summary of the NBMCA'’s organizational dynamics caitg for climate change adaptation

The evaluation of the CA’s organizational dynangosironment suggests that the

organization’s capacity for climate change adaptatiould be limited by a lack of

interdepartmental communication and collaborataswvell an absence of adaptive

management. Collaboration and adaptive manageanemnportant to the CA’s

capacity for climate change adaptation, becauseah®w for resource sharing and

collaborative problem solving. For the NBMCA, tissof particular importance because
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resource sharing could provide the organizatioh a&dditional resources and support in
areas where these resources are currently limi#edadaptive management approach is
important to the organization’s capacity becausadourages the organization to
continuously review existing management approackesther, through adaptive
management, an organization is able to adapt jigaphes to new and changing
information and policies. The organization’s relaship with the local university is a
beneficial contributor to the CA’s capacity, aaitilitates resource sharing and
collaboration. Table 11 provides an evaluatiothefNBMCA's organizational dynamic

capacity for climate change adaptation.

Table 11 — Evaluation of the NBMCA'’s organizationaldynamics capacity for

climate change adaptation

Theme Indicator question Evaluation

Flexibility, Does the CA continuously review gr Limited; minimal evidence of assessment throughriml

learning, assess its management approachegsbrainstorming sessions. Employees have demonstsataé flexibility
adaptive or adapt them to better achieve through self-directed learning.

management desired program outcomes (adaptiye
management)? Is the CA flexible in
its approaches to management and
problem solving?

Is the CA dedicated to continuous | Yes; the NBMCA encourages employees to participateining
learning and development, and dogsopportunities. Employees are also dedicated fedsicted learning.

it provide training and skill However, the CA has missed past opportunities thgiaate in
development opportunities for networking opportunities that could provide theamrgation with
employees? information about how other CAs are adapting tmaelie change.
Networks, Do employees within the CA Limited; resource sharing with other departmentsiged mainly to
partnerships communicate and collaborate with| DWSP.
and each other and does the CA

communication | facilitate collaboration?

Does the CA form partnerships with Yes; collaborative partnerships exist with locajamizations, the City
other organizations of North Bay and Nipissing University. Some efoat
communication exist with other northern Ontario CAs

5.3.4 The Action Environment

The action environment refers to the level of comityusupport and involvement in the
NBMCA'’s watershed management activities, the effaftthe conservation authority to
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promote public awareness and involvement in waeglshanagement, and the support
and leadership provided at the political level.

Community Support and Involvement

The North Bay-Mattawa Conservation Authority haSanservation-in-Action program -

- a volunteer program aimed at increasing publiarawess about watershed management
activities and the protection of natural resou®¢B8MCA 2008j; A02). The community
can become involved by participating in volunteeygsams including water quality

testing, rainfall monitoring and clean-up proje@8MCA 2008j). According to the
NBMCA (2008;j), the goals of the program are to:

e “Expand the NBMCA'’s opportunity to manage local ershed re-
sources.”

e ‘“Increase the level of community involvement indbenvironmental re-
source management.”

e “Strengthen community relationships with the puftiovate and educa-
tional sectors.”

e “Promote an atmosphere in which volunteers leaoualocal resource
management.”

e “Raise the level of “public awareness” on local eonmental issues by
encouraging volunteers, through active participgtio be “ambassadors”
of the environment.”

The Conservation Authority also offers public ediarasessions through its “Natural
Classroom”. This program “is designed to promatérenmental awareness among
children and adults through a variety of sciencgebdgorograms which incorporate
interaction with the environment and hands on iearactivities” (NBMCA 2008f).
Activities include interpretive walks and environmt@ education activities (NBMCA
2008f). One employee explained that roughly 80%hefprogram endeavor is aimed at
curriculum based programs and approximately 20&e#ed toward the general public
(A04). According to this employee, the relatiopstith the school board “works well”,
because the school board has a desire to provideoemental education to its students,
and the authority has the desire to “get a messagearticularly to the young
community, about how things work in the environmamnd what watersheds are, how

they function, and how our human imprint on thedlrape can affect these things”
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(AO4). For the general public, the NBMCA has depeld information brochures that
describe DWSP activities (NBMCA 2007d), conservajiwograms (NBMCA N.D), and
provides information resources about wellhead gtate areas and private wells from
Conservation Ontario (CO 2007a; CO 2007b). Thaking Water Source Protection
team also releases a quarterly newsletter to thicpihat describes activities and
processes at the local level (NBMCA 2006¢; NBMCA20).

The NBMCA holds a variety of community events thgbaut the year including the
Mattawa River Canoe Race and awards events thagjmexe the environmental
contributions of students and groups in the comtyyne., Ken Adams Memorial
Award, Dorothy Walford Memorial Award, Ward Smitm&ronmental Youth Award).
The NBMCA also holds volunteer events to raise ngdoe the Foster Wild
Environmental Fund which raises money for the Corasden Authority’s programs and
services (NBMCA 2007b; NBMCA 2008k). Documentatemalysis revealed that
climate change effects and adaptation are notdeclun any of the CA’s existing public
education programs (NBMCA 2008k).

Communication with the public has increased overldist few years. In 2007, the
number of media releases issued increased 30%2J00& (NBMCA 2007b). The
conservation authority communicated its financlalenges and long term debt
elimination plans to the public through media reés=in the local newspaper and through
electronic media (NBMCA 2007b; Adams 2007a). 102Qhe conservation authority
re-launched its website with a new design thates a news and events section and
forms and resources available for the public tomload (NBMCA 2007a; Adams

2007b). Site tracking statistics indicate thatnbenber of site visits has increased

“exponentially” compared to the previous site (NBM2007b).

The opinions of CA employees varied, when askedithe level of public awareness
of, and interest in watershed management. Somékaynants believed that the public
was very interested in environmental issues intaeershed, noting that members of the

community had raised concerns about septic syséewhshe effect of additional
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development on the water quality of the lake (AOGne employee believed that the
events in Walkerton, Ontario played a role in ragsihe level of environmental concern
among community members about water quality (AGB)her employees expressed
concerns about the public awareness programs bleaflar watershed management. One
employee felt that the conservation authority watsdoing enough to educate people
about water quality issues due to the organizagiiniited budget (A02).

Key informant interviews suggest that NBMCA emplegdeel that the public does not
understand the role of the CA. One employee enpththat there still remains
uncertainty among the community about how the awasien authority is funded (A02).
This year, the authority provided a breakdown oiding sources to the community
through the NBMCA website and local newspapers (NBWR008i; Adams 2008).
Employees noted that it is just as important agesiility for the authority to explain its
role and duties to the local community, as it isiholertake watershed management
programs (A02). Interviews indicate that cer@mployees felt that the authority should
place greater emphasis on communicating its raldg@sponsibilities to the community
(A02). One employee explained that, in the pastrwthhe authority had to dredge a local
creek they provided an information letter to thélmuin the affected area indicating
where and when the activity would take place, dmslletter resulted in many objections
by the community. Last year, when the authoritg weqquired to undertake an activity
within the community, the NBMCA explained the reasdor the activity and the public
responded positively (A02).

Although the CA has not yet communicated with théljg about climate change in
public meetings or through education programs, los@ns can be drawn about the
organization’s capacity for climate change adaptabiased on its existing relationship
with the community. This is because support frasm¢ommunity and opportunities for
the public to participate in CA decision-making eacrease the success of activities
being undertaken by the organization. The fadttti@ CA is concerned with the
community’s understanding of the purpose of thenization could be problematic for
gaining support for climate change adaptationatites. If the community is already
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uncertain about the role of the CA, then the pullay not be receptive to the
organization tackling broader environmental isdikesclimate change (A02). However,
increased efforts by the CA to promote public awass about the purpose of the
NBMCA are a positive step toward gaining suppastrirthe community and increasing

capacity in the action environment.

Municipal and Provincial Support

The NBMCA communicates with the local municipal gavment for resources and
support for core programs and services and drinkiatgr source protection planning.
The drinking water source protection team has a slaaring agreement with the City of
North Bay (the City) where GIS data is obtaineatigh the City’'s mytown GIS system
(AO01). The NBMCA works closely with a number ofpdgtments at the City including
building, planning, and lands and trails (A03).eTBA seeks support, expertise and
advice for strategies from city engineers and ctisisuith the CNB and the NBMCA'’s
nine other member municipalities for the Municipddn Review. They also collaborate
and share resources for lands and trials acti(iiég; A06; A03). Interviews with
conservation authority employees indicate that greyvery pleased with the
relationship, contact and support with the localegoment for core programs and
services and for drinking water source protectiamping. Employees noted that they
believe the City is very helpful in providing suppand that a good relationship has been
established (A01; A06; A03). One employee noted the City of North Bay recognized
very early, the value of North Bay’s drinking wasgrurce and, up until the changes to
the Clean Water Actvere made, was able to maintain excellent watalitgjuwith

minimal water filtration (A06). A documentationalysis indicates that the NBMCA and
its partner municipalities collaborate on and sheaershed studies and other pertinent
documents such as watershed characterizationsuafade water vulnerability studies.

The NBMCA's relationship with the provincial govenent primarily involves drinking

water source protection planning (NBMCA 2008h).c&ese the DWSP team relies on

support and guidance from the provincial governmiéntesponsibilities and tasks can

be delayed if the required information from semévels of government is not provided
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quickly (A01; A06). One employee reported that pinevincial government can be slow
in providing guidance and regulatory informatiorhi@h he noted was not entirely the
government’s fault as it is a part of the regukatamocess (A06). The staff member
explained that the progress of the drinking waterse protection team has been
somewhat delayed as a result of delays at the miavilevel. One major challenge
involving DWSP risk assessment is a lack of guigafioc assigning vulnerability scoring
to specific pollutant threats to source waters (AOBhe province is currently working on
providing numerical values for these pollutants §A0In the meantime, consultants have
been told to use their best knowledge to assigumaenical value for the preliminary
report thus allowing them to complete the conteaxct permit the drinking water source
protection team to move forward with its activiti@®6; A01). The government has
acknowledged that it may be necessary to hire dtamgs to modify the numerical values
at a later date (A06). Employees involved in dingkwater source protection noted that
they have been required to carry forward with tezdirstudies without access to this
information (AO1).

The drinking water source protection team alsotified challenges related to
cooperation and support from different branchetheflocal Ontario Ministry of the
Environment (A06). According to one employee, King water source protection falls
under two branches of the local Ministry of the Eomment, one which is fully allocated
in terms of staff, explaining: “the departments o€ being funded to take on additional
work generated by the demands of source watergtioté (A06). As a result, the
Ministry has been reluctant to provide assistanagirection to the conservation
authority, which could be of great benefit, becatigelocal Ministry has experience in

monitoring activities within the watershed (A06):

If you've got somebody who's been working at thenidiry of

the Environment for 15 or 20 years, there is aofotorporate
knowledge and historical knowledge about what wased
where the issues are [in the watershed]. Thdlyrbalps us
focus on where the areas of concern are, whichaisnfore

efficient and in better interest for the peopleCuoftario as far as
effective management of resources, if you've gaipbe in the
government office who already have all of theseorepand are
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knowledgeable, then if they could feed that infatiorato us, it
would be very helpful (A06).

Employees indicate that the conservation authtaty/ recently received more support
from the local ministry (A06).

Employees have mixed reviews about the supportigeedvby Conservation Ontario and
the provincial government. Staff members notetl @@nservation Ontario pooled
together ESRI licenses which reduced the finargoat to the conservation authority
(AO01). Staff members involved in DWSP felt thag thature of the program, which some
employees felt operated on a trial and error ba&syed the speed of the program
process (A01). Another employee expressed frustrat not being formally notified of
changes that had been made to the program whexaimges directly affected his/her
responsibilities (A01).

Summary of the NBMCA'’s capacity for climate changdaptation in the action environment

The NBMCA's action environment capacity for climatgange adaptation is
strengthened its working relationship with the @fyNorth Bay and through its efforts to
communicate and collaborate with other organizatiofihe established support and
resource sharing could positively contribute taufatactivities such as climate change
adaptation undertaken by the NBMCA. However, tledOntinues to face challenge
with respect to the community’s understanding efppirpose of watershed management
and the role of the organization, and this couldctfits ability to gain public support for
climate change adaptation efforts in the future.d&te, there has not been any guidance
and support for climate change adaptation fronpt@incial government and the
NBMCA is experiencing challenges with communicataom support from the Ministry

of Environment in existing programs. Table 12 pdesg the evaluation of the NBMCA's
capacity for climate change adaptation in the actiovironment.
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Table 12 — Evaluation of the NBMCA's capacity for imate change adaptation in

the action environment

Theme

Indicator Questions

Evaluation

Community support and
involvement

Are opportunities available for
the community to participate in
decision-making?

Yes; through public open houses and community event

Are education opportunities
made available to the public
and has the organization
developed activities that
promote community awarenes|
and support?

Yes; through pamphlets, information sessions, the
NBMCA website, and community and annual awards
events. However, the CA has not yet communicatiéd w
the public about climate change adaptation andipna®

5 exist with the community’s understanding of theesrahd
purpose of the NBMCA.

Political support

Is adequate support provided
by the municipal and provincial

Yes; an excellent relationship exists with the noipality.
However, challenges exist with the provincial gaweent,

governments in terms of a lack of guidance and long-term suppor

54 Summary

The North Bay — Mattawa Conservation Authority bamodest level of capacity for
climate change adaptation. Strengths contribubritpe CA’s capacity include the
organization’s efforts to educate, and communieatkcollaborate with the local
community, its strong relationship with the Cityldérth Bay which facilitates resource
sharing and support for CA activities, its parthgrswvith the local university, and the
willingness and ability of employees to learn aedealop new skill sets. Weaknesses
limiting the CA’s capacity include varied interastclimate change adaptation among
employees, insufficient human and financial resesira lack of guidance and long-term,
stable funding at the provincial level, the absesicen adaptive management approach,

and existing problems in communicating the rol¢hef CA to the local community.
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CHAPTER SIX

CREDIT VALLEY CONSERVATION

The purpose of this chapter is to evaluate theagpaf Credit Valley Conservation to
adapt to climate change in its watershed manageaognities. A description of the
CVC watershed and a history of the organizatidirss provided, followed by a capacity
evaluation from an analysis of documents and k&rmant interviews.

6.1 CVC Watershed

The CVC watershed jurisdiction covers an area pf@aamately 1,000 square kilometers
(CVC 2007a; Figure 6.1). The Credit River is cle@®0 km in length and includes three
subwatersheds (CVC 2007a). This area is surroubgécke Ontario, the Humber
River and Etobicoke Creek, the Nottawasaga Rivdrthe Grand River, and Sixteen
Mile Creek (CVC 2006a). The watershed has sevetairal features including the Oak
Ridges Moraine and the Niagara Escarpment (CVC 20@% of 2001, the watershed
area had an estimated population of 758,000 (CMIZ2D Land uses in the watershed
have the following proportional areas (CVC 2007b):

e Urban (23%)

e Active and inactive agriculture (38.7%)
e Forest (17.4%)

e Pasture lands and old fields (15.32%)
e Wetlands (6.15%)

e Water bodies (1.23%)

The climate of the watershed is typical of Souti@mario with warm summers and mild
winters, which can vary depending on the locatioth the mean annual precipitation in
the watershed is 850 mm (CVC 2007b).
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PHYSIOGRAPHIC ZONES OF THE
CREDIT RIVER WATERSHED
Upper watershed

\_Caledon East Middle watershed

Lower watershed

Source: Credit Valley Conservation, 2005
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Figure 2 — CVC watershed jurisdiction (CVC 2007a).

6.2 Credit Valley Conservation

Credit Valley Conservation was established on M&ay1B54 under the Conservation
Authorities Act of Ontario (CVC N.D). Regions aadunties located within the
watershed area include the Regional Municipaliti?eél (Town of Caledon, City of
Brampton, City of Mississauga), the Regional Mupadity of Halton (Town of Halton
Hills), Wellington County (Town of Erin), and Duff@ County (Town of Orangeville,
Town of Mono, Township of East Garafraxa, TownstipAmaranth) (CVC 2004a). The
watershed is divided into three regions: the upygsershed, the Niagara Escarpment
(middle) and the lower watershed (CVC 2007b). 062 the CA had 82 permanent,
fulltime staff and in 2008 this number increased 28 (personal communication, July
25, 2008).

88



6.3 Capacity Evaluation

Objective 3, the evaluation of the capacity of Qr&@lley Conservation to adapt to
climate change, is addressed in the following dis@mn using the evaluative framework
developed in Chapters Two and Three. Chaptergoavided a description and
evaluation of the provincial setting for watersimeanagement and climate change
adaptation in Ontario Conservation Authorities antlined examples of climate change
adaptation initiatives underway in Conservationhuities and municipalities in

Ontario.

6.3.1 Climate Change and Credit Valley Conservation

Key informant interviews and a document analysggest that climate change effects,
adaptation and mitigation are issues of priority@G&¥C. As one key informant stated:
“it’'s front and center in all of our work” (BO3)This key informant further noted: “We
say around here, if we can't do it now, if we caaffect change now, we’ll never be able
to. So we think the time is exactly right” (BO3h a presentation on global warming
given jointly by CVC and TRCA to the Region of P@auncil, the CAs reported that
global warming effects would further intensify tlh@d use impacts experienced in Peel
watersheds (CVC 2007c). This includes potentigot$ for flooding and erosion, water
guality and quantity, and ecosystems (CVC 200Rotential impacts of global warming
for Peel watersheds identified in this presentaitieiude, but are not limited to, the
following (CVC 2007c):

e “More frequent severe storms/flooding” (pg. 27);

e Impacts to water quality and quantity from wetted @rier climate change scena-
rios;

e Reduced water levels in Lake Ontario; and,

e Increased numbers of exotic and invasive species.

In this presentation, CVC and TRCA identified 2ffetent roles for Conservation
Authorities in adapting to climate change in watemagement, ecosystem management

and environmental education, which are as follo@g¢ 2007c, pg. 31-33):
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1. “Enhance flood warning and prevention programs”
2. “Ensure flow regime maintained”

3. “Environmental education, awareness, outreach”
4, “Protect hazardous areas/green space”

5. “Promote/conduct retrofit of urban lands”

6. “Promote low impact development”

7. “Programs/projects to reduce impervious cover”
8. “Promote adaptation re sewage treatment”

9. “Implement spills response”

10.  “Coping strategy for climate extremes”

11. “Expand current monitoring program”

12.  “Assess potential to impact new policies”

13.  “Increase field presence”

14.  “Implement subwatershed studies”

15. “Forest/wetland habitat creation/restoration”

16. “Terrestrial corridor establishment”

17.  “Aguatic corridor resolution”

18.  “Increase trees planted!”

19. “Work with landowners re environment”

20.  “Habitat protection”

21.  “Protect representative ecosystems/conservati@asare

In 2007 and again in 2008, CVC requested and redeb2.5 million from the Region of
Peel to support efforts to mitigate and adapt ¢oettfiects of global warming (CVC
2007d; CVC 2007e; CVC 2008a; B0O1; B03). The RegibReel also provided $2.5
million to TRCA in support of climate change ef@{CVC 2007e). The funding was
provided for flooding and erosion, water qualitydaquantity, and ecosystems, because
these were identified as areas that will be “dlgeichpacted by global warming” (CVC
2007c). According to a 2007 CVC press release (QUT7c), the funding will be spent
on activities and resources including the instalfabf real-time cameras to monitor a
creek in a flood prone area; climate monitorindiste; the purchase of 10,000 large
stock trees to be planted in an effort to reducbaraemissions; retrofitting impervious
surfaces in urban areas to encourage water tontarthe ground rather than storm
sewers; inventory of dams to support the migradibcoldwater fish; planting along
streambeds; and, expanding CA conservation ardasitbate the migration of plants
and animals. One key informant explained thatpumpose of the tree planting program
is to address climate change mitigation and adaptafforts (B02). This employee

noted that planting wind rows of trees can assiseducing the impacts of extreme
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weather on croplands and assist with stabilizingashbanks from major rainfall events
in the rural landscape (B02). According to thigpagee, CVC is “now moving more
aggressively into the urban landscape at a mucle fmoited scale” (B02). These efforts
include encouraging the planting of shade treesutie of xeriscaping and water
conservation efforts by landowners (B02).

One key informant explained that the Region of Reed the only municipality in the
watershed that was asked to contribute fundinglforate change (B01). When asked
why this was, the key informant explained the Cé wiot think it would receive any
additional funding from smaller municipalities basa of their limited budgets (BO1).
The employee further explained that the Regionesl & particularly interested in
efforts to protect the watershed because of itstioo at the lower end of the watershed:
“they realize that anything that is done upstreamrotect water quality that is coming
down from the upper watershed would benefit PeR0L().

CVC considers climate change impacts and adaptatiarvariety of ways. In a 2007
CVC press release on global warming, the CAO of G¥@irectly quoted as stating
“CVC has not been idle for the last 10 years inates of global warming” (CVC 2007f).
The press release continues on to describe waykigh CVC has addressed climate
change including the use of computer models fougdavater and surface water quality;
the mapping of natural environments; the develogroéimplementation plans to protect
subwatersheds and plans to implement them in taefature; the creation of strategies
for all aspects of the watershed (e.g., water mamegt, stewardship); a framework for
water allocation; and, a green lands securement(@®C 2007f). While recognizing
their efforts to mitigate and adapt to global wargjithe CA acknowledges that
additional work is needed (CVC 2007f). As statgdhe CAO: “CVC has more to do to
refine some of these studies to direct our resgotasglobal warming” (CVC 2007f).
According to CVC meeting minutes from February 2007
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Conservation authorities have a mandate and cgpactipartnership
with Peel Region, the Province, the Government afigdla and other
environmental partners, to deliver projects andymms designed to
adapt to and mitigate global climate change androwg the

environment (CVC 2007f, pg. 4).

Interviews with key informants suggest that CV@oisusing its climate change efforts

on a number of programs within the organizatiome Rey informant explained that, as a
result of the additional funding received from Begion of Peel, CVC has incorporated
climate change adaptation and mitigation projat@llidepartments (B01). Key
informants explained that an updated Strategic #tan the 2006 version will be
released in the next few months and will identiiynate change as the number one issue
for CVC (B03). The current 2006 Strategic Plarereto climate change as a priority 3
concern. This priority ranking refers to the effeof climate change on the watershed
with respect to its place in the CVC mandate, tlganizational expertise to focus on the
issue and how it relates to the mandates of ottgamazations. Examples of priority 1
concerns include drought and flooding, water suppigt neighborhood and development
pressure (CVC 2007a). According to interviews viy informants, climate change

threats are heightening existing concerns in theeshed:

Well...climate change isn't emerging anymore. Caijaias you
know, it's here and has been for a while. That @re not anything
new. | think it’s just the cumulative effect oiges. | mean for us,
land use change has always been the biggest dpallend it's the
development in the watershed and its growth, and dmyou manage
growth in such a way that you still have sustaiealblealthy
ecosystems. So that land use change is an ongbiagenge and
what we're just seeing now is a layering now ofmate change and
more information about climate change on top, ss ijust
exacerbating the already existing issue that weehaSo | don't see
anything new on the horizon, | just see one ondfofine other and its
getting tough to really try to hold the line (B03).

As another key informant explained:

As a general comment I'd have to say that we’vieethlabout climate

change response for the last few years now, andrie we've

thought about it and looked at our programs, alathat we always

did can be connected back to climate change respofrything that

is good for watershed ecology, generally speaksgping to be good

for responding to weather extremes. So habitatonason for
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instance, something we’ve been promoting for a lmg is good for
wildlife species...helping facilitate migration whiadl going to be
absolutely essential for species continuation imde@ble to move
from a stressed environment. So reconnecting dalpiatches is
something we’'ve always done...we've always done dabise we're
dealing with a fragmented landscape, but now, essalt of climate
change, those corridors become that much more tapor Water
conservation is something, it's a big part of oussibess, so it just
becomes enhanced at that much more critical whegoneey those
messages, that we work with the community to startmake
change...help them be a bit more proactive in resipgnia the issue
and becoming more prepared...to deal with those sd#sethat are
likely to come their way (B02).

Additional areas of emerging interest or concerrttie CA were raised in interviews
with key informants. Organizationally, key infornta revealed that CVC will be
constructing a new building to house additionatfif steoting that the CA is out of space
and 25% of the existing staff are currently workatdocations outside the main office
(BO1). Key informants explained that although Clédimited in its ability to mitigate
climate change effects, the organization is attemggb reduce its ecological footprint
and, as such, will be constructing the new buildm@ EED specifications, in addition to
driving energy efficient vehicles and facilitatitrge planting efforts (B01). Interms of
adaptation, one key informant explained that CV€oissidering ways to promote the
“protection and enhancement” of the natural envinent through various possible

means, including planning policies, land acquisiténd public outreach (BO1).

CVC employees reported that the organization ixeored with the climate change
predictions of extreme wet events of increaseduieegy and intensity, and the effects
they could have in the watershed (B01). One eng@@xplained that CVC is trying to
encourage municipalities to consider these prextistivhen developing or permitting
development on land and in their storm water cdsiiroorder to prevent extreme runoff,
flooding and erosion (B01). One example of thisan is the effect of increased runoff
in areas of urban intensification, like Mississaugat are listed in the Places to Grow
Act (BO1).

CVC employees also reported that the organizasi@oncerned about the effects of

climate change on water availability in the regiexplaining that municipalities such as
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Orangeville and Halton Hills have already reachedghold levels in terms of their use
of groundwater resources (B01). Climate changepleal with predicted population
growth have been a cause for concern for the CAumeof how this could affect the
ability of current groundwater resources to meetrtéeds of a growing population and
due to the possible detrimental effects climatengbgoredictions may have for wetlands
and coldwater fish populations (B01). Concernsrdmg the potential effects of climate
change on water quality were also identified dupaglic and technical workshops in the
Credit River Water Management Strategy Update (0C7b).

Climate change adaptation efforts by CVC includmiporating climate change data in
terrestrial models and securing additional datséanarios in the watershed; considering
different climate change scenarios (e.g., wet aadmand dry and warm) in water
management strategies and watershed report céudgirgy the potential effects of
climate change on various species in Natural Ahegsntory Studies (B03; BO1; CVC
2007f; CVC 2007e); and expanding the tree planpragram (B02). In CVC’s Credit
River Water Management Strategy Update, climatassoes are used in order to
consider the combined effects of urbanization otewgquality and hydrology (CVC
2007b). The report indicates that the organizanbends to continue to monitor and
adapt to climate change (CVC 2007b). In CVC’s 20@&grated Watershed Monitoring
Program Summary Report, the organization expldnasterrestrial monitoring program
data collected through EMAN monitoring protocoldlwrovide baseline data and long-
term information that could be “related to climatenge, land use changes and other
impacts and management activities” (CVC 2002, 9. 2

CVC is also collaborating with the Toronto and RegConservation Authority and the
Region of Peel on an urban forest canopy studyptwuhent the status and functions of
the canopy. One key informant explained thatshisly will demonstrate the importance
of the canopy in mitigating the impacts of the urleavironment including providing
shade, reducing energy and treating the pollutedvaiich in part, will address climate
change issues (B02). Other identified effortsudel a future workshop for the
agricultural sector to discuss adaptation strasegie
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We hope to bring together some leading researalmdrthat, just to

bring a pool of expertise together for our farmatgkeholders to learn

about some of the management strategies they ceideo, and being

more responsive to weather extremes that we aateim the future

(B02).
In addition to their involvement with the tree piag program, by participating in the
Conservation Youth Corps, the CA educates youthitatlonate change and suggests
actions they can take at home to reduce their itspatthe environment. Information
kits containing products including low flow showsgads are distributed to participants

(B02; CVC 2008b; CVC 2007h; CVC 2007i).

Key informant interviews suggest that CVC has meoeived any direct funding for
climate change efforts from the provincial govern@01). In 2007, CVC received
two property transfers from the provincial govermtr protected green spaces, which
benefit the organization’s climate change effo@¥C 2007j). According to one key
informant, CVC recently received $300,000 from pinevince through the source water
protection program for a climate change project ifalves downscaling climate
change models to the watershed level (BO1). Tharkermant further explained that,
besides the research conducted by Environment Gaaradtl Natural Resources Canada
on the downscaling of climate change models ta3freat Lakes Basin Level,
downscaling to the watershed level is a new endeavBanada (BO1). In reference to
CVC'’s ability to downscale climate change modelthwatershed scale, one key
informant stated: “But even with 300,000 there Israt to what we think we can
accomplish this year” (B01). When asked whetheCQMd the staff expertise to
complete this project, the key informant reporteat the CA does have the expertise
with respect to surface and groundwater but isitecivith respect to monitoring related
to climate and meteorology. The employee noted@WC is teaming up with the
Adaptation and Impacts Research Division of Envinent Canada at the University of
Waterloo, which has the resources and expertiagekto climate change and modeling
(BO1).
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When asked whether CVC had the capacity to integriahate change adaptation into
watershed management, the opinions of key inforeneautied. Key informants noted
that the additional financial contributions fronetRegion of Peel have been extremely
beneficial to the organization (B01; B02). One éayee explained that CVC has
studied, researched and planned for climate chsngawv able to move forward “into an
implementation action mode” as a result of the @ikl financial support, (B03). The
financial support has enabled the CA to move fodawarhiring employees with technical

expertise to proceed with various climate changgepts (B03):

I think we are very well equipped organizationalfinancially,
technically now, to tackle the big challenges amelte change and
land use change and really move into an actionemphtation mode.
So that's new for us. That's new for this CA, ahdt’'s because we
got a significant increase in resource capabiist year.

In terms of funding, employees reported that addél financial support is required from
the provincial government, particularly for eduoatprograms, flooding and erosion, and
climate change (B02; B03). Another employee st#tatthe provincial government is
“well engaged at the water availability level”, hewver; additional resources for and
attention to flooding and erosion and terrestriadeding are needed (B01). Inthe

context of provincial support for climate changee @mployee stated:

They have a significant role to play. | think theunicipalities are
really leading the charge more so than the Provisicel hey need to
get more involved. There is no question. | démik they need to be
duplicating things, but they could be providing esupport (B02).

Another key informant explained that CVC recenttamined whether, as an
organization, they are structured in a way thattifates managing the “changing
environment” (B03). According to this employee, C¥ executive team concluded that
the CA is well structured to do so, and noted thatorganization is satisfied with the
functionally based structure of departments (BOR)is employee explained that
integration teams across different departments“esiisure that we will have the right
people at the table for the various programs tleabe working on” (B03). Another key
informant explained that although climate chand®lwviously a lot bigger than our
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mandate”, the CA has “a role to play” in terms dfieating the community about the
mitigation and adaptation actions that can be ta&emotect the watershed (B02).

One key informant believed that CVC’s capacitydtmate change adaptation in
watershed management programs will be limited bysttience available to them (BO1).
For example, in terms of downscaling climate chamgelels to the watershed scale,
efforts are still being made to validate downsaahmom the global to great lakes basin
scale, and so to downscale to the watershed sdddeesult in large margins of error: “If
we get another ten people at it, | don't think th#te answer” (BO1). When asked about
the resources required for the CVC to integrateatie change adaptation into watershed
management, one key informant explained thatt@asearly for the organization to
determine the additional resources that climatagbaapacity may require. He noted
that this will require an advanced understandingliofate change from the organization
over the next few years and explained that CVC’swpaority will be the downscaling

of climate change models to the watershed scal&)(BO

Key informants noted that there is “increasing amass” from the community regarding
environmental issues. This is because the eaglsgmce of smog days this year and
changes in summer and winter weather were likelyafgture the attention of the public
and remind them of environmental changes that ecarang (B02). Key informants
referenced public surveys across Canada whichateticthat the environment is the
“number one priority” for Canadians (B02; B03). é&key informant explained that
climate change would be likely to receive morerdita if it is communicated as it
relates to water availability because the communsityore likely to relate to issues of
water scarcity in the watershed (B01). CVC'’s @Hdo inform and engage the
community about climate change include a Specigidfdrelease of a Currents
newsletter, discussing climate change in the waéelrand a public survey about climate
change impacts, along with additional Current nettsis discussing climate change
information (CVC 2007h; CVC 2007k). According toeokey informant: “The challenge
is to try and make the issue and the responsatassgue real. To make it something that
people understand” (B02). This key informant ndteat it is important to explain to the
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community how efforts like installing low flow t@its and CFC light bulbs, are small
actions that can be taken which can have positfeets, “rather than continuing to focus

on the negative” (B02):

What are some of the good things that can come frbamging our
lifestyle? And, if people can see that there i;gao be a benefit to
them and a benefit to the world around them, |kHimey’'re more
inclined to take action (B02).

While acknowledging the importance of CAs’ priorfor water, flooding and erosion
planning, one key informant noted there has beamaage in the CA'’s role over the past
50 years toward the integration of land managemengstrial and aquatic ecosystem
monitoring and natural heritage systems developifizd®). He explained that CAs are
now in a position to “move things on the actioneSidAccording to one key informant,
defining and mapping natural heritage systems,ignay science information to
municipalities for planning purposes, and monitgramd collecting, analyzing and
modeling data are the “key to protection” (BO3)s this key informant explained: *“it's
always the cart before the horse...it's too bad weatidn’'t have this a long time ago
because we could have protected so much more” (Bdidye specifically, this includes
making efforts to encourage the adoption of théura heritage systems approach” in

planning. As this employee stated:

| see that as a really vitally important part rigiotw for CAs, to really
push the agenda right now with its science in mareas, in water
management, in natural heritage management anthgyett into
policies. That's a really important role for ugedd think that’'s one
that we need ongoing support from government tg that role and
get those policies developed so that we can pratéett we have
today (B03).

Other issues identified by key informants includack of effective communication with
watershed residents which, according to one emplagean issue that has not yet been
fully addressed by the CA (B02). This employedHer explained that the CA has
jurisdiction over a watershed which is very cultlyrdiverse, and the organization needs

to find effective ways to communicate with this pcb
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We have a considerable number of new Canadiansbsihg with

them, not only different cultural backgrounds ariffledent ways of
relating to the natural environment...as well asféedint language.
So we have a lot to do yet around finding ways e@ttdy connecting
with that component of our watershed community.atTio me is a
major concern because that population is continamgyrow and
become a more and more significant proportion efwtatershed.

Employees also reported continued concerns witkeldpment pressure:

So while we do what we can do to restore habither,e are other
habitats that are getting destroyed by urban dewedmt primarily
and that continues to be a problem. That jush&sraggravates the
problems that we see in the horizon from climatencfe, so we've got
to continue to focus on that as well (B02).

Key informant interviews and a documentation analyglicate that climate change
adaptation is a priority for Credit Valley Conseiga. The CA has secured external
funding specifically for climate change adaptatielated activities in the organization
and has taken actions to consider adaptation apiiois watershed management
activities. Further, employees within the orgatim@ademonstrate interest in and
recognize the importance of climate change adaptaind support adaptation initiatives
in this CA. Although CVC already demonstrates catyavith respect to climate change
adaptation, an evaluation of its current capaaty jgrovide insight into the organizations
strengths and weaknesses and how they may enhaheet durther climate change
adaptation efforts.

6.3.2 Organizational Environment
6.3.2.1 Organizational Resources

Organizational resources encompass the humancfalaand information resources
available to an organization. Availability and @ss to human, financial and information
resources and appropriate staff expertise are rfegbors that can affect the overall
capacity of CVC and its capacity to adapt to clenethange.
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Human Resources

CVC, like all Conservation Authorities, is governagla Board of Directors. There are
five major departments in the organization: CoapeiServices, Restoration and
Stewardship, Lands and Conservation Areas, WatsolRees, and Environmental
Advisory Services (Planning). These departmentsremeaged by five Directors and the
Chief Administrative Officer (CVC 2008c). CVC isviolved in Drinking Water Source
Protection as part of the CTC Source Protectiond®egvhich includes the Credit

Valley, Toronto and Region, and Central Lake Ont&ource Protection Authorities
(CTC 2008). As of 2008 there were 128 fulltimeffshad 50 casual employees from or
contract fulltime staff members employed at CV@.2007 there were 82 fulltime staff
and 25 casual staff (Personal communication, Jo2008). The majority of key
informants did not express any concerns regardiagvailability of human resources in
this organization and noted that the CA has beéntalexpand its resources in this area
over the past few years as a result of additiamadiing, which has enabled the CA to
concentrate further on climate change adaptatimntef One key informant reported that
CVC is experiencing some challenges in findingls#iindividuals to fill positions

within the CA, including difficulty in hiring planers for the planning department (B03).
According to key informants, the CA was able toangb its staff resources in recent

years as a result of additional funding from thgiBe of Peel (BO1; BO2; B03).

Interviews with key informants suggest that CVCsuegternal consultants for a variety
of projects, although the extent of reliance onscdtants varies with each department.
Employees reported that the CA uses external ctamgalfor different purposes

including hydrogeologists for groundwater modelit@yincrease the organization’s
understanding of terrestrial resources; for agsigtavith conservation area renovations;
and for watershed and subwatershed planning (B02; B03). In reference to the use of
external consultants for groundwater modeling, kayeinformant explained:

The kind of groundwater modeling work that has besuired as
part of the Clean Water Act has just outstretchedadility to do
that kind of thing in-house. @ We have three protess

hydrogeologists, but that wouldn't come close toctung the
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amount of knowledge that we have had to acquir@ have had a
half a dozen contracts out to external consultimtsydrogeology
work (BO1).

Another key informant noted that, compared to the&tVResources Department, the
Restoration and Stewardship department only udesret consultants periodically, as
most of the required work is done using in-housé# §B02). CVC employees reported
that the CA plans to use coastal engineers fooeethe management strategy, and
consultants with training in economics for the depenent of a business plan for a

potential wetland nursery (B02).

Key informants noted that the CA has been challéngesecuring external consultants
for specific activities. However, these challendesot stem from insufficient financial
resources or disapproval from the CVC Board of @wes (BO1; B03). For example, one
employee explained that the demand for groundvgecialists by CAs in Ontario is
extremely high as a result of the additional grouaiger related activities being

undertaken:

Because every Conservation Authority in the progircpursuing

a groundwater specialist, there isn’t sufficienpaeity on the

outside, in the external consultants, to meet graahd. We will

compete with our neighboring Conservation Authesitifor the

time of an individual consultant, and as a reduiré has been a
delay in meeting timelines because consultantsaread too thin

(BO1).

Key informants did not report any difficulties mtérpreting the information
provided by external consultants, noting:
We take great pains in producing our requests fopgsals, so it
is quite clear. We try to be as clear as we cato aghat we are

looking for, what the deliverables are. We workyvelosely
through the whole project, through regular rep(BG1).

The evaluation of CVC’s human resources suggeatstiere are no major issues with
respect to staff resources, time availability akitlssof existing staff, particularly with
the additional financial support for climate chamgsearch. The problems encountered

in trying to secure consultants are a common oeogg across CAs due to issues beyond
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the control of the organization, and not because latk of financial resources. Funding
from the Region of Peel has enabled the organizatieexpand its human resources to
focus more on climate change adaptation. Existaf availability and expertise, and
the already existing focus on climate change issuggest that CVC has the human
resources capacity for climate change adaptation

Financial Resources

CVC is funded by its member municipalities, thevyanoe and through its own programs
and services (CVC 2008d). According to board mgetninutes from January 2008, the
CVC has a budget of $24,033,907 (CVC 2008e). Aeme\of financial statements from
2003 to 2006 indicates that the organization hagtaiaed a balanced budget in these
years (CVC 2004b; CVC 2005; CVC 2006b; CVC 2001NVC’s 2006 funding sources
are broken down as follows (CVC 2008d):

e Member Municipalities (76%)
e CVC Generated (17%)
e Province (7%)

The 2006 expenses are broken down as follows (CMBA):

Watershed Management (32%)

Community Education and Programming (14%)
Conservation Land Management (25%)
Watershed Stewardship (10%)

Environmental Advisory Services (14%)
Corporate Services (5%)

According to key informants, CVC does not geneeakat of revenue through its
conservation areas (B01). Financial support foC@¥Yograms and services varies
depending on the department. Drinking Water SoBro¢ection Planning (DWSP) is
fully funded by the provincial government, wherd&aancial support for CVC
stewardship and outreach programs is more indig@2). For example, financial
support for the outreach and stewardship prograrthi®® Oak Ridges Moraine is
provided by the Oak Ridges Moraine Foundation wisclunded by the provincial
government (B02).
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According to CA employees, the majority of munidifpanding comes from the Region
of Peel (ROP). Although ROP only represents apprately one-third of the watershed
area, it makes up a considerable percentage @iojelation and is therefore a major
financial contributor to CVC (B01; B03). In 200ROP contributed an additional $2.5
million to CVC and the Toronto and Region ConsdoraAuthority (TRCA) to fund
efforts focused on global climate change mitigagod adaptation (CVC 2007c). An
additional $2.5 million was provided by ROP to CWCfurther support climate change
activities in the watershed (B01; BO3; CVC 2008Kgy informants reported that ROP is
especially supportive of activities in the wateshecause they are located in the lower
end of the watershed area and are interested mffinets of activities downstream (BO1).

Interviews with CVC employees suggest that the iagdion is actively involved in
seeking funding from external sources (B01; BOZ3)B@nd is encouraged to do so by its
participating municipalities, particularly in regpe to provincial funding cutbacks
(B01). One means that CVC seeks external fundirigrough the Credit Valley
Conservation Foundation (CVCF) (CVC 2008f; BO1; BBR3). CVCF was established
in 1964 by Credit Valley Conservation and workségure and provide funding support
to the CA for its environmental initiatives (CVC@8). The Foundation raises money
for CVC projects by hosting community events inahgdCanoe the Credit and an annual
Conservation Gala (CVC 2008f; B0O1; B03). AdditilmaCVC and its member
municipalities worked together to secure fundirgrirthe Ontario Heritage Trust and the
Nature Conservancy of Canada for the Greenlandr8emnt Strategy (CVC 2007j).

Key informants reported that funding applicatiorey&put forward this past spring to
secure support for CVC’s Conservation Youth Cogogouth program for high school
students that provides them with experience inraatesources management (B02; BO3;
CVC 2008g). CVC employees explained that althaihghorganization encourages
departments to apply for funding opportunities frerternal sources, they do not pursue
all available opportunities due to time constra{{@82). CVC does not have anyone on

staff specifically dedicated to seeking externalding (B02).
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The effects of provincial funding cutbacks on peogs and projects have been discussed
by the CA (CVC 2007a), and were raised in intergawth the key informants (B01;
B02; B03). Employees explained that certain CvV&@gpams, including monitoring and
education, were terminated in the past as a restiinding cutbacks to Conservation
Authorities in the 1990s. According to key informs, recent funding from the province
has benefited the organization. One employee mauahat the “restored support” from
the province for drinking water source protectidanpming facilitated capacity building
for monitoring programs within CVC (B0O1). Furthemployees reported that the CA’s
ability to conduct research related to groundwegsources has improved (B01). As one
key informant explained: “we’re probably at thading edge among Conservation
Authorities in our understanding of groundwater arht things need to be done to
protect groundwater resources” (B01). Another ikéyrmant explained that increased
financial support over the last few years has itatdd stronger involvement in new
initiatives such as climate change adaptation aitigation by CVC (B02). Additional
financial support also enabled CVC to provide fitiahincentives to landowners to
encourage them to participate in restoration ptejé802). For example, CVC is
responsible for a private landowner tree plantienyise, which offers inexpensive plant
materials and free site visits and technical supjooinelp restore privately owned land
(CVvC 2008h). One employee acknowledged that tlktiadal financial support requires
that CVC be more responsible for its programs amdices: “As our budget has grown,
we have got to be able to account for program &ffelcess around watershed
restoration” (B02).

CVC has demonstrated considerable success in sgdunding for programs and
activities with the assistance of the Credit Valliynservation Foundation. The funding
received for climate change adaptation efforts ftbenRegion of Peel with the Toronto
and Region Conservation Authority has facilitatddtation efforts within the
organization. This also indicates that the CAosmitted to receiving and making use
of financial support provided for climate changgiatives in the organization and
suggests that CVC has the financial resources ggdacclimate change adaptation.

However, the CA has been affected in the past bgtifig cutbacks and could be affected
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in the future because of its heavy reliance onraatesupport for climate change
adaptation.

Information Resources

Over the past decade CVC has initiated or becormvied in several studies aimed at
protecting the health of the watershed. In 1988 Ihtegrated Watershed Monitoring
Program (IWMP) was implemented by CVC with the @lesbjectives “To protect and
improve water quality and quantity in” and “To peot and improve biological diversity
and productivity of’ the Credit Valley watershed{C 2004, pg. 4). The purpose of the
IWMP is to “detect environmental changes (bothigligtand temporally) within the
watershed over time” across disciplines includirgeorology, hydrogeology,

hydrology, terrestrial, fluvial geomorphology, watpiality, and biology (CVC 2004, pg.
4). CVC collaborates with the provincial governmen a number of monitoring
initiatives which contribute to the IWMP includitige Provincial Water Quality
Monitoring Network (PWQMN), the Provincial Groundiga Monitoring Network
(PGMN), and the Ontario Benthos Biomonitoring Netkv(OBBN) (CVC 2004a).
Participation in these programs has enabled CV&bllaborate and share resources with
the provincial government. For example, for the@WN, CVC provides monthly water
quality data to the Ontario Ministry of the Enviroant obtained from specified
monitoring locations among the over 150 in the wsited. These data contribute to a
provincial database and can also be used by CVQ(20804a; CVC 2002). The IWMP
has generated significant amounts of data thahaogporated into a database developed
by CVC and intended for use by CA employees andrajloups (CVC 2004a).

Interviews with key informants suggest that theilabdity of and access to information
and data resources is adequate in some areassaficient in others, and that data and
information resource gaps range depending on tpartteent. CVC'’s Integrated
Watershed Monitoring Program Report (CVC 2002) reggbon the organization’s
adoption of Ecological Monitoring and Assessmentwaéek (EMAN) protocols for
forest community biodiversity monitoring, and aclutedged existing data gaps in the
Credit River watershed. The report indicates thatCA established three new water
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chemistry stations to fill water chemistry data gapd gain additional information which
was lacking for some areas of the watershed (CM@2R0O0ther identified data gaps
include hydrogeological information and real-tinieeamflow data for the Shaws Creek
subwatershed area (CVC 2006a). The subwatersped i@dso indicates that rainfall
data are lacking or unreliable, as a result ofurles of meteorological stations and poor
calibration of rain gauges in the area (CVC 2006d)is report emphasized the need to
collect additional climate information in the sulteished (CVC 2006a).

One key informant added that in general, amongAb#, terrestrial resources have
“tended to take a backseat to more issues thatiaetly related to water” (B01). In
contrast, key informants noted that CVC has “maasntum leaps” with respect to the
organization’s knowledge of groundwater resoursea eesult of provincial funding
through Drinking Water Source Protection Planning the Clean Water Act: “we are
probably at the leading edge among CAs in our wstdeding of groundwater and what
things need to be done to protect groundwater ressti(B01). According to CVC'’s
Credit River Water Management Strategy Update (@0@C7b), groundwater quality
data in the southern area of the watershed wamtpbtlecause monitoring in the area was
not occurring, since groundwater was not useddgking water source in the area.
The report notes that groundwater wells have noanlestalled in the area for the
purpose of long-term monitoring (CVC 2007b).

According to key informants, although CVC “could cmnsidered by most Conservation
Authorities as having a pretty robust monitoringgmam”, the availability of monitoring
data and the number of monitoring locations coldnlyproved, particularly in the face
of land use changes and urbanization (BO1; BO%.ore key informant stated “We
recognize that it is something that you are alwagging catch-up with” (B01). Key
informants also noted that the CA is having difigun obtaining the volume of
monitoring data necessary to develop long-term gaties for natural heritage modeling
(B03). Another key informant explained that moniig programs are usually the first
programs to be affected by funding cutbacks becatidee large quantity of data
required through monitoring in order to prove treifB01). According to this key
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informant, monitoring programs were reduced dugréwincial funding cutbacks in the
1990s. The organization is now rebuilding its nommng programs with additional
provincial funding support through the Clean Watet and Drinking Water Source
Protection (B01). CVC employees acknowledged ¢batpared to other CAs where
resources and funding are lacking, the organizasidortunate in that they are able to
carry out monitoring programs (B03).

Although the data requirements for climate chardgptation may vary depending on the
specific activity, most broadly, data identifiediagortant for adaptation include past
and near real-time meteorological data, a wateplgugatabase, climate stations,
monitoring data, historic and future climate andtojogical data, flow data, and
seasonal hydrological characteristics (Environn@artada 2004; de Loé and Berg
2006). CVC'’s Integrated Watershed Monitoring Pamgiprovides an excellent source of
data, facilitates resource sharing and is a meaitkehtify data needs for the
organization. In addition, provincial support firinking water source protection
planning has enabled the organization to securiti@a water resources data. Further,
the CA has begun to expand its information resobase related to climate change
adaptation with the funding provided from the Regad Peel and through collaboration
with Environment Canada and the Toronto and Re@onservation Authority. The
existing data and information resources availablEWYC, in addition to efforts to secure
additional data related to monitoring, hydrogeatagjinformation, real-time streamflow
data, rainfall data, climate information and adahitil meteorological stations provide the
organization with a base of data resources negefwaclimate change adaptation. The
additional funding earmarked for climate changepsatzon will also contribute to the

CA's efforts to secure additional information aratal

Summary of CVC’s organizational resources capafityclimate change adaptation

CVC'’s organizational resources capacity for climgtange adaptation is strengthened by

its existing human resources and its financialibtgband its ability to secure external

funding from different sources to support currergpams and climate change

adaptation related activities. As a result ofinancial and human resource capacity, the
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CA has been able to identify and take measurel &xisting data gaps, and to expand
its knowledge of climate change by identifying anaking efforts to secure necessary
data. The Integrated Watershed Monitoring Progesaam excellent avenue for CVC

employees to access and share information resoufi@dde 13 provides an evaluation of

CVC'’s organization resources capacity for climdtarge adaptation.

Table 13 — Evaluation of CVC'’s organizational resotces capacity for climate

change adaptation

Theme Indicator question Evaluation
Human Does the CA have adequate staff | Yes; CVC is well staffed and additional financiakources have
resources available for current and future (i.e{, enabled employees to focus on climate change attaptasues. The
climate change) activities? CA has been challenged somewhat in securing slstieff and/or
external consultants in some areas. However iegistaff have
appropriate skills and expertise and the CAs pestiip with
Environment Canada provides an additional resobase for climate
change activities.
Does the CA have access to staff or Yes; CVC uses external consultants and is abletéopret the
external consultants with information provided. Some challenges exist wibpgect to securing
appropriate skills and expertise? | external consultants.
If the CA uses external consultants,
is staff able to interpret the
information they provide?
Is the CA and its employees Yes; the organization has conducted research, egfunding and
interested in climate change formed partnerships all related to climate chardgptation, with the
integration? intent to make it the number one priority in thgamization.
Financial Are sufficient financial resources | Yes; CVC has received an additional influx of fineh resources for
resources available to the CA for current and| climate change research.
climate change related watershed
management activities?
Is the CA able to generate financial Yes; through the CVC foundation, municipalities atlder sources.
resources and/or secure external | One employee reported time constraints to the dzgtion’s ability to
sources of funding? pursue all possible funding.
Is the CA able to maintain a Yes.
balanced budget?
Information Are appropriate information and Limited; availability is limited in some areas aextcellent in others.
resources technical resources available to the Attempts have been made by the organization toesddhese gaps
CA for current activities and climate and additional funding for climate change adaptatias facilitated
change related activities? this.
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6.3.2.2 Organizational Dynamics

Organizational dynamics refer to the charactessfieatures and management
approaches of an organization that are identifsedaantributing to or limiting capacity.
Major elements that contribute to capacity incltitke organization’s flexibility, and
whether it promotes an environment of learning atiaptive management and forms

partnerships and collaborates with other orgarinati

Flexibility, Adaptive Management and Learning

Interviews and a documentation analysis suggestQW& demonstrates flexibility, and
promotes and utilizes adaptive management appreacl@A initiatives and programs.

In January 2007, CVC released its Strategic Pl& 20at describes the current state of
water management, natural heritage, fisheries,astéship, land management and
conservation areas in the watershed. This plablesshe CA to proactively consider
current and future issues in the watershed (CV&@ap0in 2007, CVC released a Credit
River Water Management Strategy Update to the pusvstrategies completed in the
1980s and 1990s (CVC 2007b). The update, whichib@g2003, was driven by the
organization’s desire to integrate new watershéatimation obtained since the previous
report (CVC 2007b). This included incorporating tatest scientific and technical
knowledge and information on development pressames legislative and policy changes
affecting water management (CVC 2007b). Accordin@VC (2007b), updates to the
existing water management strategy further conteitba the organization’s goal to be
proactive because they incorporate informationteel#o current and future changes in
the watershed. The Water Management Strategy gpubiscribes initiatives and projects
that were undertaken based on recommendationgwuopis strategies (CVC 2007b).

For example, as a result of recommendations frenVWhter Management Strategy
produced in the 1990s, 16 of 20 subwatershed stindiee been undertaken (CVC
2007b).

CVC also evaluates the effectiveness of waterstrategies through an Integrated
Watershed Monitoring Program to determine whetlmdicies and practices require

updating(CVC 2004a). For example, the Shaws Cseddwatershed Study Background
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Report was undertaken in 2006 to analyze existatg tb ensure that duplicate efforts
are not put forward and resources are not spemook that has already been
completed(CVC 2006a). In these reports, CVC enmpbashe importance of a proactive
and Adaptive Environmental Approach to watershedagament, whereby current and
future concerns for the watershed are identified] @otential responses to these concerns
are developed (CVC 2007a; CVC 2007b).

Interviews and an analysis of meeting minutes ssigidpat employee training and
education is a priority for CVC. Employees indeéthat, for the most part, they are
very satisfied with the training and education apyaities available to CVC staff (BO1,
B02). As one employee explained:

The Directors, our COA in CVC and our Board undmandt the
value of training. There isn’t a staff member tigt't off to a
workshop, a conference, a seminar-and probably thare one in
any year. We encourage it, we facilitate it, wekidor leading
edge training opportunities (BO1).

Another employee noted: “We realized that havingdl tv@ined staff is essential to us
carrying out our job properly” (B02). CVC promotesiployee education through
individual staff training plans, where potentialiting requirements and opportunities are
identified (BO1; B03). In CVC meeting minutes, thrganization promoted employee
attendance at the A.D. Latornell Conservation sysnpo, Ontario’s most attended
annual conservation conference (CVC 2007l; Laté2@08). One employee explained
that CVC gives preference for attendance to empleyeho have never attended the
event (BO1). Conversely, another key informanti@xed that although CVC greatly
values the importance of education and trainingy thould always like to see more
resources dedicated to employee development (B82007, CVC staff identified the
need for better opportunities for management gV C staff (CVC 2007m). In
response, CVC allotted an additional $50,000 tgsdpadditional staff training (CVC
2007m).

CVC supports and facilitates employee developmedtuilizes an adaptive
management approach by continuously reviewing dagtang policies and programs to
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new information and changes, if necessary. Thes@akible and adaptive approach and
support for employee development contribute toottganization’s capacity for climate
change adaptation, because they enable CVC to aslaphnagement approaches when

new information and technology related to climdtarge become available.

Communication and Collaboration

According to key informants, communication and @odiration are of great importance

to CVC. When asked about departmental communicatia collaboration, key
informants all reported that CVC recognizes thegrmal communication is an issue that
could be improved and noted that they are currentiite process of assessing how to do
this (BO1; BO2; B03). However, key informants regbat communication between
departments has improved (B02; B03). One key méot noted that other CAs like

CVC who have expanded as a result of additionalihghand staff resources, are
presented with challenges involving communicatiB@3). This employee explained

that it is important for organizations to reflect these changes and determine how to

better improve integration between departments YBO3

Departments within CVC collaborate in a number afg: For example, a lands
monitoring program undertaken by CVC has expand®th property management
related activities to include activities associateth the natural heritage department
including invasive species data collection (BOB).addition, CVC is currently in the
process of developing a watershed restoratioregtyatat requires participation from
each of the CA’s environmental departments (B@pe employee noted that the best
example of departmental collaboration within CV@his organization’s work on
subwatershed studies (B01). Because subwatersiuesigre comprehensive and
encompass various environmental resources in a st including aquatic and
terrestrial systems, wildlife, soil and climatepgnd and surface water, and planning
policy, departmental collaboration is critical fareparing these reports (B01; B02; CVC
1998).
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Interviews with key informants suggest that CV@asively involved in collaborative
initiatives with other CAs. This ranges from resmusharing between CAs to the
coordination of activities and studies in the wsitedd (BO1; BO2; BO3). For example,
CVC is part of the Greater Golden Horseshoe whatsists of nine CAs who attempt to
coordinate and “harmonize” CA policies (B01). ximg Water Source Protection
Planning has also facilitated additional collabmrabetween CAs (B02). Key
informants explained that although the CVC watedgbesdiction is surrounded on all
sides by different CAs (i.e., Conservation HaltGnand River CA, Toronto and Region
CA), the majority of collaboration is with Toronemd Region Conservation Authority
(TRCA). This is because CVC and TRCA have jurisdicover the same watersheds in
the Region of Peel (BO1; B02; B03). Key informaexplained that collaboration and
communication between CVC and TRCA are essentiahwdeveloping programs and
policies because the watershed falls in both obtiganization’s jurisdictions (B01).

According to key informants, communication and @lodiration between CVC and TRCA
ensures that there is consistency in the activatrespolicies being developed for
municipalities in the watershed, and eliminateslidapon of programs developed by
each CA (B02; B03). Further, in cases where smaitdivities are being conducted by
each CA, collaboration allows the organizationpriesent a “united voice” to partner
municipalities (B03). For example, one key infomhaxplained that CVC and TRCA
are currently collaborating on terrestrial ecosysehancement modeling to ensure that
the models developed for the Credit River watershetle Region of Peel are consistent
(B03). Additionally, CVC is partnering with TRCA fprovide education programs in the
watershed (B03). Key informants reported thatabiaborative efforts between CVC
and TRCA require the CAs to think outside the bauies of the watershed in delivering
similar programs, while recognizing the uniquengfssach watershed (B02). CVC's
Flow Management Study (PEL 2007), acknowledgesfthate collaboration with
adjacent CAs will be required for the implementatid future recommendations.
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TRCA also received funding for climate change ad@m efforts in the watershed from
the Region of Peel. According to one key informams additional financial support has
required greater collaborative and integrative reé$fdbetween TRCA and CVC:

Over the last couple of years as a result drivegels by funding, the
need for seamless program delivery has become paramWe have
a lot of new funding coming from the Region of Peetr the last few
years and it has really forced us to think moregnatively and to
think about that sort of seamless program deliyBOB).

When financial support was reduced in the 1990 AR as able to maintain its
education program while CVC's program was affettethe cutbacks (B03). As a
result, CVC is currently working to develop its edtion program and is relying on
TRCA for support. For example, TRCA provides mypoeth education programs, and
instead of duplicating these programs CVC asked ARCdeliver them in the shared
watershed jurisdiction with support from CVC (BO3)ne key informant emphasized
that although CAs are very interested in collaboratmajor factors affecting their ability
to do so are financial support and staff resourttbsre is a real desire to do that. It's
having the resource ability to do it and as longhase resources are available, the staff
and funding, then definitely that is a focus of CAB03). Efforts to collaborate have
been affected by funding cutbacks in the past; eweCVC was able to hold a lands
workshop forum for the first time in twelve yeasast year, which facilitated
collaboration and resource sharing (B03).

CVC has made many efforts to facilitate communaratind collaboration within
departments in the CA and with external organizegtioln particular, the organization’s
partnership with the Toronto and Region Conserwmatiothority provides an excellent
avenue for resource sharing between CAs. Thesmzagions have collaborated in the
past on a variety of projects including jointly kg funding for climate change
adaptation from the Region of Peel. These stramtnprships and the recognition and
effort toward improving internal communication colotite to the CA’s capacity for
climate change adaptation because employees dadedif organizations can share
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expertise, experiences and resources relatednatelichange that may not be available
to the organization.

Summary of CVC's organizational dynamics capacity €limate change adaptation

CVC'’s organizational dynamics capacity for climatenge adaptation is strengthened
by its proactive and adaptive approach to watershagagement and its collaboration
and communication with TRCA. The CAs proactive addptive approach to watershed
management indicates that the organization hasapacity to adapt to new information
and technology that climate change adaptation mqyire. Collaborative efforts
between CVC and TRCA aimed at climate change atlaptmitiatives resulted in
additional financial support for the CA from a mesninunicipality, specifically for
climate change, and could further encourage resalraring and additional joint efforts
for climate change initiatives. However, some tlations to capacity are identified with
respect to communication and collaboration witlhi& drganization; they are being
addressed, and programs such as the IWMP furtloeuesage collaboration. Table 14
provides the evaluation of CVC’s organizational @yncs capacity for climate change
adaptation.
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Table 14 — Evaluation of CVC'’s organizational dynarts capacity for climate

change adaptation

Theme Indicator question Evaluation

Flexibility, Does the CA continuously review gr Yes; watershed management and subwatershed manatgetragegies
learning, and assess its management approachegsare continuously evaluated as well as organizat@approaches. CVC
adaptive or adapt them to better achieve encourages and Adaptive Environmental Approachimitie

management desired program outcomes (adaptiyeorganization.
management)? Is the CA flexible ip
its approaches to management and
problem solving?

Is the CA dedicated to continuous | Yes; CVC facilitates and encourages staff trairing development
learning and development, and dogswherever possible, through employee training plans.

it provide training and skill
development opportunities for

employees?
Networks, Do employees within the CA Yes; through IWMP and other projects. CVC is afsthe process of
partnerships communicate and collaborate with | improving integration and collaboration among dépants.
and each other and does the CA

communication | facilitate collaboration?

Does the CA form partnerships with Yes; partnerships and collaboration exists witreotBAs and
other organizations organizations.

6.3.3 The Action Environment

The action environment refers to the level of comityusupport and involvement CVC'’s
watershed management activities, the efforts ottmeservation authority to promote
public awareness and involvement in watershed nmeanagt and the support and

leadership provided at the political level.

Community Support and Involvement

Key informant interviews and a documentation analgaggest that CVC communicates
and collaborates with the watershed communityvargety of ways. According to CVC
(2008n), the organization “believes in conservatlmough cooperation”. The CVC
identifies approximately forty different communpartners on its website, ranging from
educational resource organizations to citizensgsdCVC 2008i). The CA collaborates
with landowners, community groups and other orgations through its Restoration and
Stewardship Program and encourages participatrmudgin stewardship and
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electrofishing opportunities (CVC 2008j; B02). CWas over 2400 ha of conservation
areas available to the public for recreationalinskiding fishing and canoeing (CVC
2008k). The CA collaborates with the municipastte provide outreach and education
through events including lawn garden workshops {B@&d has established a partnership
with the local school board who runs its educatraming program in CVC'’s

conservation areas (B03). In addition, CVC esshield a youth program called the
Conservation Youth Corps that provides studentk hainds-on experience in natural
resources management (CVC 2008g; B03).

Key informant interviews suggest that CVC is focis@ community outreach and
education and is in the process of revitalizingedsication programs (B03). According
to one key informant, the organization’s educapomgrams were affected by funding
cutbacks in the 1990s (B03). With the additiomafew educational coordinator, CVC is
currently in the process of rebuilding these progg@&B03). According to meeting
minutes from June 2007, any new CVC recreationnamog are to be education focused
(CVC 2007m). The CA concentrates on providing @tioa at various levels to a variety
of individuals with different backgrounds in thenamunity, including students and
adults, and professional consultants who work éwtlatershed, such as engineers,
hydrogeologists and hydrologists (B03). According@ne key informant, CVC is
focused more on providing education to adults andepsionals than on youth education
(B03). Community participation is encouraged fa tlevelopment of watershed reports
and studies. For example, community members dmet gtakeholders were encouraged
to participate in focus groups to provide inpubiatsubwatershed study that included a
guided bus tour of the subwatershed area (CVC 2006a

One informant explained that the CA relies on siaffh a range of educational
backgrounds to ensure that the organization’s aggres to watershed management meet
ecological needs while building support within theal community (B02). This

employee added that it is important for the CAdaonmunicate the benefits of
participation in CVC programs to the local commuiinhd to build trust with the
organization’s stakeholder groups (B02). This exygé reported that the CA is
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currently undertaking research on ecological gaoukservices in an attempt to convey
to the community the value of the watershed to batter support for watershed
stewardship and sustainability efforts (B02). Kafprmants reported that although they
feel there is community support of watershed mameage and a general understanding
of the importance of the water, the majority of ghublic does not understand the
meaning of watershed management (B02). Lack of@emwental awareness in the
community was cited as a Priority 1 threat to tlaensshed in CVC’s Strategic Plan 2006
(CVC 2007a, pg 59):

There needs to be a greater role played in fogtesiwareness of
general environmental, natural and earth scienemés such as, but
not limited to, habitats, species, landscapes,tioms, influences and
ecosystem services.

Further, a lack of understanding regarding the obkhe organization by the community
and other stakeholders was identified as a weaknegks CA (CVC 2007a).

CVC worked with the Municipal Presidents of the Auila Watershed in Mexico to
assist them in their watershed management effditie. initial intent was to provide
Mexico with information about watershed managenmeibllaboration with CVC and
the University of Guelph, and to use CVC and Coretéyn Authorities as models for
watershed management (CVC 2007n). As a resulti®tbllaboration, Mexico created
the first watershed management agency in the cpontFebruary %, 2008 (CVC
2008m).

CVC facilitates communication with and participatioy the watershed community in a
variety of ways, including workshops, stewardshypartunities, youth programs and
newsletters, indicating that the CA has strong ciypan this area. However, issues with
the public’s understanding of watershed managenaektthe diversity of backgrounds in
the community could affect the CA’s capacity fan@te change adaptation. If the
community does not fully understand the purposeaitrshed management and the role
of CVC, the organization may also face challengasndertaking and promoting

activities important for climate change adaptation.
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Municipal and Provincial Support

At the local level, collaboration and communicatwith CVC and its partnering
municipalities occurs in a number of different wayss one key informant reported, the
CA is “encouraged to maintain a working relatiopsiith all of our watershed
municipalities” (BO1). This employee further expled that CVC'’s relationship with
partnering municipalities varies depending on “$ize and the sophistication of the
municipality”, and noted “our relationship with tlaty of Mississauga would be quite
different than our relationship with the town ofrfEr(BO1). The key informant
explained that the CA works with the larger muradifies on activities like storm water
management and with the parks and recreation dapatton tree planting initiatives;
and, with the planning departments on planningiegpbns (B01). Other examples of
collaboration identified by key informants includducation and outreach through lawn
garden workshops for urban areas, source wateggiimh outreach programs, urban
restoration, and community planning events (BO2Y.C also communicates to
municipalities in the watershed through the disttitin of the newslettetSurrentsand
CascadegB03; CVC 2008n).

Key informants reported that, in general, theysatsfied with the level of support
provided by CVC'’s partner municipalities; howeurey noted that there is always room
for improvement (B02; B03). One key informant sththat he felt that the
municipalities, particularly the larger ones, aneaee of and support CVC initiatives, but
noted that communication could be improved (BO8jother key informant explained
that because the Region of Peel is located abtherlend of the watershed, it is more
likely to support initiatives undertaken upstredmattcould affect water quality
downstream (B01). When asked if he felt that tlveme adequate support from
participating municipalities, one key informant &iped that municipalities can be
“insular” with respect to looking to CVC as a presfive partner for certain initiatives
(B02). This key informant noted that there haverbsome instances where CVC has
been notified of municipal projects after complatibat would have been of interest to
the CA (B02).
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Key informant interviews suggest that CVC employfees that provincial support and
guidance are insufficient in various CA progran@ne key informant reported that CVC
collaborates with the local district office of thgnistry of Natural Resources on a
number of projects (B03). This includes a curedfart by the CA to reopen and
revitalize a Conservation Area that was closed r@salt of provincial funding cutbacks
(B03). This project involves direct collaboratiaith the MNR district office biologist
(B03). One CVC employee noted that this MNR bitdbgs actively involved in
watershed issues and provides guidance for fisheetabilitation initiatives and acts as
Chair of the implementation committee for the Cr&lver fisheries management plan
(B02).

CVC and the MNR also collaborated on the develogroéan environmental assessment
for a restoration project on the Rattray Marsh (BO¥C2007e) - a shoreline marsh in
one of the CA’s conservation areas (B02). Keynmiants were unsure of whether the
MNR would be of assistance during the implementatibthis project (B02). One
employee indicated that additional support surrinméisheries science is required
(B02). This employee noted that, although fislenm@nagement is mandated by the
MNR, the ministry does not “have much presenceuinveatershed” with the exception
of the local MNR biologist (B02). This employeentinued on to explain that the
biologist is currently “worked to the max”, and &axhal staff resources for aquatic
science would be beneficial (B02). Other key infants felt that the CA’s relationship
with the MNR is satisfactory. One employee statéde definitely have a good working
relationship with the MNR” (B03).

According to CA employees, CVC's relationship witie Ontario Ministry of the
Environment (MOE) is centered on water resourcdisipse and programs including
Permits to Take Water and tidéater Resources A@B03). The provincial government
fully funds CVC'’s Drinking Water Source Protectiplanning. CVC employees reported
that this provincial support has enabled the CAdweance its understanding of
groundwater resources and this has greatly beddfige partner municipalities (B01).
One employee noted that the MOE has provided adh@itifinancial incentives for
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stewardship projects involving source water pradecthat required a closer working
relationship between the Ministry and CVC (B02)ccArding to one employee, CVC
has been “quite successful on the provincial levalterms of securing funding (BO1).
Another employee stated that additional supparasiired for “broader based
initiatives”, including additional materials for echtion and outreach initiatives (B02).
With respect to education and outreach, this engaaxplained that the MOE is “still
learning as they go” (B02). This employee acknogéd that the MOE is progressing in
this area but felt that the ministry should be sipeg more time with and seeking advice
from CAs because they have more experience withataun and outreach.

Employees acknowledged that CVC has a good wornlglzgionship with the provincial
government; however, issues related to financippeu were identified (BO1; BO3).
Issues and concerns regarding provincial suppar waesed by key informants in a
number of responses to interview questions, andames often referred to the
provincial funding cutbacks that occurred in th®Q$§ when discussing resource issues
in CVC (B01; B03). Key informants reported thabgrams including monitoring and
education were negatively affected as a result@fipcial funding cutbacks and CVC is
now working to rebuild these programs with the sarppf addition municipal funding
from the Region of Peel (B03). Key informants nepd that the major issue for CAs is
obtaining long-term, secure, stable funding (BO®nhe employee noted that local
politicians have encouraged the CA to communicatie tlwe provincial and federal
governments to gain support in providing stable lang-term funding (B03). Key
informants reported they were not aware of any wizgal action currently taking place to
secure stable funding from these governments, dbetdthat Conservation Ontario (CO)
is “really starting to try and put plans togett®work more closely with the Province
and with the federal government to secure fundargCfA work” (B03). One employee
explained that Conservation Ontario assists CAerims of establishing “common
positions in responding to provincial and fedendtiatives” (B02). The CA has not yet
received support financially or in the form of Islgitive guidance for climate change
adaptation from the provincial or federal governmen
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CVC'’s action environment capacity for climate chamglaptation is strengthened in
particular by the organization’s strong workingat@nship with the Region of Peel that
has provided the CA with financial support for wateed management activities, and
recently for climate change adaptation initiativ@sis strong relationship and the
Region’s existing interest in and support for cliemehange initiatives within CVC
indicate that the organization may continue to gaipport from the region for additional
climate change related activities in the futurdthéugh the CA has a working
relationship at the local level with the Ministri/atural Resources and with the
Ministry of the Environment for drinking water saerprotection, additional financial

support and guidance from the provincial governmwegre identified as needs for CVC.

Summary of CVC's capacity for climate change addijata in the action environment

CVC'’s capacity for climate change adaptation inadbBon environment is strengthened
by its relationship with partner municipalities goarticularly the Region of Peel. These
relationships, the CA has gained additional experéind resources, and support for
climate change adaptation. Weaknesses in capaadgyin terms of the watershed
community’s understanding of the CA. Long-termajod¢ funding support at the
provincial level was identified as a resource nelddwever, the CA was able to secure
funding for climate change adaptation from othamrses. Table 15 provides the

evaluation of CVC's capacity for climate changetéd#on in the action environment.
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Table 15 — Evaluation of CVC’s capacity for climatechange adaptation in the action

environment

Theme Indicator Questions Evaluation
Community support and Are opportunities available for| Yes; through focus groups in subwatershed studids a
involvement the community to participate in public surveys.

decision-making?

Are education opportunities Yes; through volunteer programs, pamphlets and GVC’
made available to the public | website, community awards and events, and newsette
and has the organization Some problems with the watershed community’s
developed activities that understanding of the role of the CA and the purpdse
promote community awareness watershed management were identified.

and support?

Political support Is adequate support provided | Limited provincial support and strong municipal pog;
by the municipal and provincial provincial support is provided at the local levalaugh a
governments relationship with the local OMNR. However, a laak

guidance and support for climate change adaptatsn
been identified. CVC collaborates with the watersh
municipalities on various projects in a number of
departments and provides a newsletter and hadisbtb
a strong relationship with the TRCA, which facitéa
resource sharing.

6.4 Summary

Credit Valley Conservation’s capacity for climateaage adaptation is well-developed.
Strengths contributing to the CA’s capacity includeognition of climate change
adaptation as a priority within the organizatiod atrong interest in and support for
climate change related activities by employeesshilés and availability of human
resources as well as the availability of financggources for climate change, a proactive
and adaptive approach to watershed managemeng, stindng relationship with the
Region of Peel and Toronto and Region Conservatighority. Weaknesses limiting

the CA’s capacity include existing challenges imoaunicating the purpose of the CA to
the local watershed community, and a lack of guseéaand long-term, stable funding at
the provincial level for climate change adaptation.
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CHAPTER SEVEN

DISCUSSION AND CONCLUSIONS

This research sought to answer the question: “Waypécity do Ontario Conservation
Authorities currently have to adapt to climate amaim their watershed management
activities?” Objectives one and two were achietedugh the development of an
evaluative framework that was used to assess fiecity for climate change adaptation
in two case study Conservation Authorities, thetN@ay — Mattawa Conservation
Authority and Credit Valley Conservation. The cdetjpn of objective three — to
propose recommendations for improving the capdeitglimate change adaptation in
Ontario Conservation authorities, is accomplishethe discussion that follows.

This chapter provides a comparison and discusditimeacapacity for climate change
adaptation in the North Bay — Mattawa Conservafiathority (NBMCA) and Credit
Valley Conservation (CVC) based on the resulthefdvaluations of the institutional
environment, organizational environment and actionironment in Chapters Four, Five
and Six. Finally, recommendations toward capdgitifeling for climate change

adaptation in Ontario Conservation Authorities aresented.

7.1 Case study comparison

A capacity evaluation of two case study CAs waseutadken in Chapters Five and Six
using an evaluative framework developed in Chaplers and Three. The framework
was developed through a review of capacity andagphuilding, climate change
adaptation and water management literature. Thkiation was informed by data
acquired through key informant interviews, docuragioh and direct observation. The
case study evaluation was conducted to assessA$iec@pacity for climate change
adaptation in watershed management. Insight imtorganization’s capacity to adapt to
future changes in climate can be drawn from itsemircapacity to adapt to present
circumstances (lvegt al 2004). Therefore, for this research conclusainsut the

capacity for climate change adaptation in Consermauthorities were drawn from an
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evaluation of their existing capacity in the ingtibnal, organizational and action

environments.

Overall, the capacity for climate change adaptatemes considerably between the
NBMCA and CVC. The case study evaluation indicalbas the NBMCA and CVC are
at very different stages with respect to their eatrclimate change adaptation efforts.
CVC has already begun to adapt to climate changéas made significant efforts to
support adaptation initiatives by developing parshgs with TRCA and securing
financial resources specifically for activitiesateld to climate change. In contrast,
climate change adaptation is currently not beingsctered in the NBMCA. Despite this
difference, the results of the evaluation pointhi® opinions and attitudes of the
organizations and their employees as playing afgignt role in the CAs’ capacity for
climate change adaptation. In CVC, climate chaadpptation has been identified as a
main priority by the organization and efforts hdeen made to integrate climate change
considerations into its watershed management pnugeand activities. Employees
within this CA expressed considerable interestich @anthusiasm for CVC'’s involvement
in climate change adaptation. In comparison, ffeions and attitudes of employees in
the NBMCA varied with respect to the importanceofisidering climate change
adaptation within the organization, and in termghef CA’s capacity to adapt to climate
change. All employees acknowledged the importaficdimate change adaptation in
general, but some employees believed that it issare that should be handled at the
provincial level, and questioned whether the NBMI&l the capacity to consider
climate change adaptation.

In the institutional environment, inadequate suppod guidance for climate change
adaptation is affecting the capacity of the NBMQ@#particular. Existing policies,
support and guidance for climate change adaptatitime watershed level are
nonexistent, and the need for guidance and long;tstable financial support were
identified by both CAs. However, in the abseatprovincial funding, CVC has
demonstrated better capacity in its ability to datk time and resources to secure
external funding at the municipal level for climateange adaptation. In the NBMCA,
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existing time constraints and limited staff andafigial resources availability are
affecting the organization’s ability to make effotb secure external resources for
climate change adaptation activities. Some emglsyeported that climate change
adaptation is more of a provincial initiative arelibved that the CA should wait for
provincial support and guidance.

In the organizational environment, the capacitgaech CA varies considerably. The
NBMCA is challenged by limited human and finaneiedources availability and this is
affecting the organization’s ability to conductsig activities, as well as its capacity to
take on additional activities such as climate ceaagaptation. CVC does not
demonstrate any financial limitations and was éblsecure additional funding from the
Region of Peel for climate change adaptation. hasenabled the organization to hire
additional employees and expand its research thduconsider climate change
adaptation. The abilities of existing staff in le&A are appropriate and NBMCA
employees have demonstrated a willingness andyataldevelop their skills when
required. For both CAs, emphasis and supportlace@ on the importance of education,
training and development. However, the NBMCA misaa opportunity to participate in
and observe efforts aimed at climate change adapta¢ing undertaken in other CAs by
not participating in the most recent A.D Latorr@inservation Symposium. In CVC,
attendance at this conference is a priority, andleyees within the CA actually
presented research at the 2007 conference.

For CVC, adaptive management approaches in thenagtion are explicit. This CA
encourages and utilizes adaptive management irrstete programs and subwatershed
reports; emphasizes the importance of evaluatidgaalapting existing programs and
strategies; and, puts this approach into actiondulating existing reports to incorporate
new and pertinent information. This CA demonsBatgroactive approach to
management by considering current and future thi@ad changes to the watershed and
identifies them to the municipality and communityadugh reports and presentations. In
contrast, the NBMCA is not using an adaptive manage approach in its programs.
Employees within the organization demonstratedbiéty and a proactive approach
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with respect to self-initiated learning and devetemt. However, evidence of adaptive
management approaches is restricted to one interamistorming session aimed at

improving internal and external organizational coummation.

Efforts aimed at organizational communication aalteboration differ significantly in
each CA. For the NBMCA, weak organizational comioation and collaboration are
limiting the capacity of the organization. For CM8e importance of departmental
communication and collaboration is more stronglybasized by the organization. The
CA recognizes this importance and has startednsider approaches to improve
departmental integration, particularly becausag éxpanded its staff and financial
resources. Evidence of existing communication@i@boration is demonstrated
through cross departmental efforts in subwatershedies and through the Integrated

Watershed Monitoring Program.

Both CAs demonstrate capacity in their effortsahmunication and collaboration with
external organizations. The NBMCA communicateshvatur northern Ontario CAs as
part of a regional working group for drinking watgrurce protection. External
communication involving drinking water source paien also occurs through resource
sharing between project managers in different CRse CA established partnerships
with a number of community groups and with the lagaversity which facilitates
resource sharing. For CVC, a strong relationsiplving communication and
collaboration exists with the Toronto and Regiom§&®vation Authority. The CAs
share resources, work jointly to ensure consistéampwlicies and activities in the
watershed, and successfully secured additionahdsabsupport from the Region of Peel

specifically for climate change adaptation.

Both CAs demonstrate comparable capacity in theraeinvironment, with similar
strengths and weaknesses. For the most part,BMOA and CVC's relationship with
the provincial government is comparable. The Céthlindicated that additional support
from the province is necessary, including long-testable funding and guidance.
Although the type of support differs for each ClAe tapacity in these organizations is
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strengthened by the support provided at the mualidgvel. For the NBMCA, the
organization’s involvement in drinking water soupzetection has resulted in additional
communication and resource sharing with particigathunicipalities in the watershed
which has positively affected the CA’s capacity. phrticular, the CA seeks support from
the City of North Bay for engineering advice anésithe City’s Geographical
Information Systems database. For CVC, in additocollaborative efforts with
participating municipalities on activities in theatgrshed, the CA received additional
support from the Region of Peel for climate chaefierts in the watershed in 2007 and
2008. In both CAs, there is recognition of the ariance of communicating the role of
the organization to the public and the NBMCA and@Make efforts to educate and
involve the public in watershed activities. BotAgidentified concerns and challenges
with the public’s understanding of Conservation arities and the value that the

community places on watershed management.

7.2 Reflections on climate change adaptation capcin Conservation Authorities

For all Conservation Authorities, a lack of suppartl guidance at the provincial level
could affect their capacity for climate change adapn over the long term. Currently,
policies or legislation guiding climate change adspn in watershed management do
not exist. Further, the existing state of institn&l arrangements guiding water
management has been heavily criticized as beinfragonented (Brandes 2005;
Christensen 2006). Although certain CAs, such@sli€Valley Conservation, may have
the existing capacity to begin to adapt to clinatange in the absence of this guidance
and support, other CAs may not have the capacithpptso without this support.
Regardless of the ranging capacity in CAs, addatienpport would be beneficial in
assisting these organizations in initiating anaaintaining climate change adaptation

initiatives over the long-term.

Support at the municipal level, particularly inrtex of funding, has facilitated CVC’s

climate change adaptation efforts. Although bmtianizations identified a need for

long-term, stable funding and support at the prowinevel, this research highlights the
127



important role that municipal governments can pathe capacity of CAs. In both CAs,
municipal support in the form of resource shargwxpertise and collaboration plays a
significant role in these organizations. For tH@&MNCA, the City of North Bay provides
expertise, advice and information resources, an@€¥C, financial resources from the
Region of Peel have supported the CA’s climate ghadaptation efforts. However,
similar to the past negative effects of fundingoaaks on CVC'’s programs and activities,
a heavy reliance on external funding could affeetdrganization’s ability to maintain
programs involving climate change adaptation & gupport is reduced (Michaesal
2006; de Loét al 2002).

As is demonstrated through this evaluation, th@woizational environment capacity in
Conservation Authorities varies significantly, peutarly with respect to organizational
resources. For the NBMCA, financial and human ueses in particular are lacking and
this is affecting the organization’s capacity ihetareas, despite the demonstrated
capability of employees within the organizationd ahis is also affecting the CA’s
information resources capacity. This supports kE3gh999) argument that, even with
capable employees, an organization’s ability tdquer is affected by the availability of
resources. For example, because of insufficientdmand financial resources,
employees are stretched to their limits in termsarhpleting existing tasks and the
organization has not been able to undertake negessséershed studies. Further, the CA
is constrained in its ability to participate in,ioitiate new programs which supports the
argument of Schuh and Leviton (2006) that financaalstraints can affect the ability of
an organization to complete management tasks.né&igldimitations can further add to
the time constraints experienced by employees Isecafforts to reduce organizational
costs can increase the time spent on activitiesohtrast, CVC demonstrates strong
capacity with respect to financial and human resesiwhich has enabled the
organization to further expand its resources amtiggzate in and initiate additional
programs. CVC demonstrates capacity in securibgreal sources of funding to support
its existing and developing programs, as is see¢hdradditional funding secured for
climate change projects from the Region of Peel.
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A notable difference between the NBMCA and CVChis varying opinions and levels of
interest in climate change adaptation among empkyén CVC, key informants
strongly support climate change adaptation in tigaumzation, whereas in the NBMCA
the opinions of employees varied regarding whetherate change adaptation is an
important consideration for CAs and whether thel@#8 the capacity to adapt. This
finding supports Biswas’ (1996) argument that ithe employees that play a critical role
in an organization’s capacity more than the presemd quality of institutional
arrangements, as is demonstrated in CVC. Drawinipis, is support for the argument
that capacity is also affected by the flexibilitiyam organization and its employees
(Georgsdottir and Getz 2004). Flexible organizagisupport creativity and innovative
thinking among employees, and enable employeesctignize, respond and adapt to
new information and technology (Dantdral 2000; Georgsdottir and Getz 2004; Smit
and Wandel 2006; Tompkins and Adger 2005). CVCalestrates flexibility,
encourages creative thinking among employees goabsts their participation in
conferences, such as the A.D. Latornell Consermaéigmposium — an excellent avenue
for other organizations to network and display tveaand new approaches to watershed
management. Participation in this type of eventiccbring new ideas to an organization
like the NBMCA, and encourage employees to thidatrwely about how they can begin
to integrate climate change adaptation into theitenshed management activities.

The results of the evaluation also support therasgu for the importance of networks

and partnerships to an organization’s capacitglionate change adaptation, as presented
by Smit and Wandel (2006), de Loéaet(2002) and Tompkins and Adger (2005). For
CVC, a strong relationship involving communicatamd collaboration exists with the
Toronto and Region Conservation Authority which bastributed to the CA’s capacity

for climate change adaptation. The CAs share ressuwork jointly to ensure
consistency in policies and activities in the wsltexd, and collaborate on various projects
including terrestrial ecosystems enhancement magleind education programs. This
partnership is beneficial for the organization heseait facilitates resource sharing and a
team effort for both CAs for activities aimed afpiraving the health of the watershed. A
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particularly significant benefit for CVC’s capacikyr climate change adaptation was the

joint effort to secure funding specifically for wlate change from the Region of Peel.

For the NBMCA, the organization demonstrates effaitned at establishing partnerships
with external organizations. The CA'’s relationshipgth Nipissing University and the
City of North Bay are beneficial to the organizatia that they facilitate resource and
knowledge sharing. Although the NBMCA has notlyegun to consider climate change
adaptation, well-established relationships witlseherganizations could provide the
organization with resources and expertise thabthanization may not otherwise have
for climate change initiatives in the future. 1ALsuch as the NBMCA, which are
experiencing financial and human resources comssracollaborative efforts and
partnerships with other organizations can conteliattheir capacity for climate change
adaptation. As is demonstrated in CVC, organiragtican share resources and work
jointly to approach climate change adaptation withibbeing necessary to secure
additional human resources specifically for thisgmse. In addition, the CAs can work
jointly to secure external funding for specific iaittes aimed at climate change

adaptation.

Consistent with past experiences identified inlifeeature, CAs continue to face
challenges in communicating the purpose of watersh@&nagement and explaining the
role of their organizations to the local commuriDecima Research 2007a). A lack of
understanding about CAs and the purpose of waténstamagement could present
challenges for the NBMCA and CVC if or as they eggan activities related to climate
change adaptation in their watersheds. As expddryelTlompkins and Adger (2005) and
de Loéet al. (2002), support from the community can contritiotéhe successful
completion of an organization’s activities and sagkhe public understands the purpose
of the project being undertaken. These authothdurexplain that support from the
community can enhance the capacity of an organizabiecause community members
can contribute their skills, knowledge and resosird@etter communicating the role of
the organization and the purpose of watershed neamewgt to the local community
should remain a priority for Conservation Autha#i With respect to climate change
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adaptation, CAs should work toward developing amehmunicating mission statements
and goals regarding climate change adaptationaeatains they plan to take to achieve
these goals to the local community. CAs should atsmmunicate the effects of climate
change at the watershed scale to the local comynulmtaddition, these organizations
should begin to integrate climate change consiaerainto existing educational
programs for the watershed community. Educatiegotiiblic about the importance of
climate change adaptation in watershed managemedrt@v community members can
contribute to adaptation efforts is an importagpgbward gaining community support
(Strong 2000). Public information campaigns tregatibe the issues surrounding
climate change, possible solutions, and how comtyumembers can change their
behaviors to benefit adaptation efforts are argadee effective communication tools
(Strong 2000). CAs should consider these as alpess/enue to communicate with the
public about climate change adaptation.

The research question for this thesis was: “Whpacily do Ontario Conservation
Authorities currently have to adapt to climate amam their watershed management
activities?” As is evident from the evaluationuks described above, the capacity for
climate change adaptation varies considerably eivlee two CAs used in this study.
Each CA demonstrates different strengths and weskisethat contribute to or limit the
capacity in these organizations. Recognizing tigamizational differences between the
NBMCA and CVC (e.g., staff size and financial res@s) that are contributing to or
limiting their capacity for climate change adapatiit is important to discuss how
external factors or characteristics of differentevshed jurisdictions may affect the
adaptive capacity of these CAs.

For the NBMCA, key informant interviews and a do@antation analysis suggest that the
majority of past and current challenges encountbyetthe CA relate to financial and
human resources. The watershed jurisdiction sf@A is not facing population growth
pressure to the extent that southern Ontario jistisths are. In fact, from 1996 to 2001
the population in northern Ontario declined by 4.&8d was stable from 2001 to 2006.
Projections for 2031 suggest that the populatidhdecline an additional 4.5% (Ontario
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2008b). Further, no major concerns related to mauality and quantity were identified
by key informants in the NBMCA. For CVC, key infoant interviews and a
documentation analysis suggest that this CA hals eiéh, and continues to face,
challenges related to population growth and devaty, water quality and water
guantity (CVC 2007a; CVC N.D). The Greater Goldtorseshoe, of which the Credit
Valley Watershed is a part of, has been identifiedone of the fastest growing
populations in North America” (pg. 12), with a profed population growth of an
additional 3.1 million by 2031 (Ontario 2006b).oRr 1991 to 2001, the Credit Valley
watershed experienced a population growth of 16&occamtinues to receive 21,000 new
immigrants each year (CVC 2007a).

The contrasting levels of adaptive capacity betwtberNBMCA and CVC may indeed

be affected by past challenges experienced in €&ch As discussed by authors
including Armitage (2005), Folket al. (2005), Franks (1999), Lemos (2007), and Pahl-
Wostl (2007), the ability of an organization torledrom past experiences and
challenges, to evaluate past responses and adaptifthecessary, and to use adaptive
management, are important to the capacity of aarozgtion. Due to the nature of the
setting of CVC and the watershed characteristigs ijurisdiction, this CA has already
been called upon to consider and cope with ishadave affected and continue to
affect the watershed including population growaéimd use change, and water quality and
guantity issues. As a result, CVC has alreadyeghaxperience in adapting to change,
and has had the opportunity to learn from past @epees and challenges. This CA has
built up its adaptive capacity to cope with theBarnges and this is evident through the
adaptive management and proactive approach ugbd organization that facilitates
learning, and adjustment to change when requineadontrast, the NBMCA has not
experienced the challenges and threats that CV@rasuntered in its watershed and has
not yet been called upon to or challenged to devidoadaptive capacity to the same
extent as CVC.

Efforts should be made between all CAs to bettemnanicate their successes and
challenges with each other and to share the kn@eledd lessons learned from their past
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experiences in watershed management. In this @ag,that may be facing similar
challenges affecting their climate change adaptatapacity and that may not have been
challenged to build adaptive capacity based onggstriences can learn from the
challenges and successes of other CAs. To datse@ation Ontario has made some
attempts to highlight the efforts made by CAs tagdo climate change in watershed
management in a newsletter. In addition, the Adboknell Conservation Symposium
provides an avenue for CAs to highlight their exgeces and research approaches.
However, a stronger effort should be made to eragiand facilitate greater networking
among CAs, so that these organizations can loo&ridrlearn from leaders who have
successfully begun to adapt to climate change.

7.3 Future research

This research sought to determine what capacity €#ently have to adapt to climate
change in watershed management, in its broadestvath the assumption that climate
change effects will be felt at the watershed sc&lgture research could focus more
specifically on assessing the vulnerability to @tenchange in individual watersheds and
with individual Conservation Authorities. Furthé@rcould focus on determining the

ideal adaptation options for these organizatiorsethan their individual capacities and
watershed characteristics. Additional researchdcalso be conducted to develop more
specific recommendations for capacity buildingha institutional, organizational and

action environments.
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APPENDIX

Appendix | Interview Question Guide

Describe your roles and responsibilities within te@servation authority.
a. How long have you been with this conservation arity®
b. What kinds of skills, knowledge and expertise aguired for your posi-
tion?

B. Describe the technical data and/or information weses required for your job.

a. How and where do you access this information?

b. Are data/information resources readily availabld accessible, or have
you encountered any challenges in obtaining thiad&xplain.

c. Isthe quality of data/information resources adéguar are there any ar-
eas where they are lacking? Explain.

d. Does an example of a particularly challenging $iunarelated to technical
resources (or staff, financial, skills) that affstttyour ability to undertake
a particular task come to mind? Explain.

e. Explain how you/your organization overcame thisliemge.

C. What opportunities are available to staff to upgrdeeir education and training?
a. How are you encouraged to take on new roles, iivéia and studies
within the conservation authority?

D. How do you collaborate with other employees an@wotiepartments in your con-
servation authority?
a. Can you identify the departments and provide soxaengles of projects
you have collaborated on.
b. If no, can you explain why?

E. Do you consult with experts from other organizasitevels or external consult-
ants for expertise if staff is unable to undertalspecific task? Explain.
a. Have you encountered any challenges in securirgymadtconsultants or
in interpreting the information they provide? Expla

F. How does the conservation authority seek extemaices of funding?

a. Explain this process.

b. How does the conservation authority work togethith wther organiza-
tions to secure new funds for watershed manageaatinities?

c. Can you provide examples of recent applicationdunding for current
and/or future projects?

d. How do you collaborate with the local governmenifshe watershed?

e. Can you describe some of these collaborative affort

149



f. Do you feel that adequate guidance and supporbiaged to the CA
from the local government? Explain.

G. Can you describe your relationship with the prohgovernment?
a. What kinds of support does the provincial governinpeavide (financial,
information, technical) for your specific position?
b. Do you feel that the provincial government provitles CA with adequate
guidance and support for watershed management®iixp

H. Can you provide examples of partnerships betweeCth and other organiza-
tions?

a. How do these partnerships benefit the conservatimhority’s watershed
management activities?

b. Outline the education programs available for themmnity, to increase
their awareness about water quality and water gyassues in the water-
shed.

c. Outline the programs available to encourage comipimiblic participa-
tion in watershed protection.

d. How does the public communicate and raise issug€@mcerns with the
conservation authority?

e. What kinds of issues have been raised by the tmramunity since you
have been with the conservation authority?

I. Can you identify any emerging or future challengessues that the conservation
authority views as important to watershed managémen

a. Can you explain why these are important?

b. How is the CA currently considering/incorporatirakihg action to ad-
dress these challenges in your management plans?

c. Has the conservation authority discussed how toogmb these chal-
lenges in the future? Explain.

d. What kinds of resources do you believe the CA reitjuire to cope with
these challenges, and can you explain whether gbeme the CA cur-
rently has the capacity to manage these challenges?

J. Explain how future land use change, population geaand/or climate change
impacts are being considered in your current waegfsnanagement practices?

a. Have plans been developed to incorporate climaaag into current wa-
tershed management activities?

b. Has the local/provincial government addressedrtimoitance of consid-
ering climate change?

c. Isthis something you/your organization would bietiasted in undertak-
ing?

d. What kinds of resources/skills do you think thisukbrequire?
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e. Do you think the CA has the capacity (skills, détancial) resources to
adapt to climate change? Can you identify soméesiges the CA may
face?
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