INSTITUTIONAL REQUIREMENTS FOR WATERSHED CUMULATIVEEFFECTS

ASSESSMENT IN THE SOUTH SASKATCHEWAN WATERSHED

A Thesis Submitted to the College of
Graduate Studies and Research
In Partial Fulfillment of the Requirements
For the Degree of Masters in Environment and Swoighality
In the School of Environment and Sustainability
University of Saskatchewan

Saskatoon, Canada

By

POORNIMA SHEELANERE

[0 Copyright Poornima Sheelanere, June, 2010. Atitsigeserved.



PERMISSION TO USE STATEMENT

In presenting this thesis in partial fulfilmenttbe requirements for a Postgraduate
degree from the University of Saskatchewan, | atiraethe Libraries of this University
may make it freely available for inspection. Ither agree that permission for copying of
this thesis in any manner, in whole or in part,doholarly purposes may be granted by
the professor or professors who supervised myshesik or, in their absence, by the
Head of the Department or the Dean of the Collagehich my thesis work was done. It
is understood that any copying or publication @ akthis thesis or parts thereof for
financial gain shall not be allowed without my et permission. It is also understood
that due recognition shall be given to me and éodhiversity of Saskatchewan in any
scholarly use which may be made of any materiatyrthesis.

Requests for permission to copy or to make otherofisnaterial in this thesis in whole or
part should be addressed to:

Dr. Karsten Liber, PhD

Executive Director, School of Environment and Sungtbility
University of Saskatchewan

Room 323, Kirk Hall, 117 Science Place

Saskatoon, SK S7N 5C8

Canada



ABSTRACT

Watersheds in Canada are under increasing threat®odhe cumulative environmental
effects from natural and anthropogenic sources. @atime effect assessment (CEA),
however, if done at all is typically done on a patjby-project basis. This project-based
approach to CEA is not sufficient to address thauative effects of multiple stressors
in a watershed or a region. As a result, ther@vs a general consensus that CEA must
extend from the project to the more regional scHte problem, however, is that while
the science of how to do watershed CEA (W-CEA)&gpessing, the appropriate
institutional arrangements to sustain W-CEA havebeen addressed. Based on a case
study of the South Saskatchewan Watershed (SSWYeearch is aimed to identify the
institutional requirements necessary to supportsustiain W-CEA.

The research methods include document reviews emdstructured interviews with
regulators, administrators, watershed coordinajwestitioners, and academics
knowledgeable on cumulative effect assessment ameqd-based environmental
assessments (EAs). The findings from this researelpresented thematically. First,
participants’ perspectives on cumulative effedts,¢urrent state of CEA practice, and
general challenges to project-based approachekAoate presented. The concept of W-
CEA is then examined, with a discussion on the rieelinking project-based CEA and
W-CEA. This is followed by the institutional reqements for W-CEA. The Chapter
concludes with foreseeable challenges to implemgw-CEA, as identified by research
participants

The key findings include that cumulative effectesssnents under project-based EAs are
rarely undertaken in the SSW, and the project-b&edpproach is faced with
considerable challenges. The project-based EAemgdis suggested by interview
participants are similar to the ones discusseteriterature, and are primarily related to
the lack of guidance to proponents regarding botesiaf assessments and thresholds,
the lack of data from other project EAs, and thek laf capacity of both proponents and
regulators to achieve a good CEA under project Hfese challenges could be addressed
by establishing regional objectives at a broadalesavhich could provide better context
to project-based approaches. Further, interviewlt®sevealed several opportunities for
the government to take the lead in implementingsarsdaining W-CEA, but a multi-
stakeholder approach is essential to W-CEA sucddssresults also suggest that the
establishments of thresholds and data manageneneaessary components of W-CEA,
but that the need for legislation concerning sinchgholds and W-CEA initiatives is not
agreed upon. At the same time, research resulth@sige that the coordination and
education among various stakeholders will be diffito achieve. The lack of financial
commitment, political will, and difficulties in esblishing cause-effect relationships
currently impede the implementation of W-CEA.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

A watershed is a topographically delineated t@adlarea within which all waters
drain into a single river system (Heathcote, 2@®pks et al. 2003). Watersheds are the
primary source of freshwater supply for importantrfan activities such as agricultural
production, industry and domestic water supplye§aérding the quality and quantity of
freshwater resources is at the top of the worldigrenmental agenda for the next decade
(Gleick et al. 2007). However, the effects of iragiag water withdrawals and alterations
to aquatic biota, combined with human developmetivity on the landscape and
increased runoff, are resulting in adverse effentthe sustainability of freshwater
resources across the globe (see Gleick et al. ZBleick, 2003; Schindler, 2001; Gleick,
2000).

Canada is considered to be a freshwater-rich cpwith a total freshwater area of
891,163 krf, which is approximately 8.9 % of the total landa(Environment Canada).
But, Canada’s watersheds, particularly in the wedRgairie provinces (Manitoba,
Saskatchewan and Alberta), are under increasiegthdue to the cumulative
environmental effects of both natural change andrapogenic activities (Schindler and
Donahue, 2006). Climate change, landscape distaelsaand the large-scale
development of water resource infrastructure sgattaans, aqueducts, pipelines, and
complex centralized water treatment units to supgamwing populations, expanding
irrigation, and industries, have resulted in bagkedorated water quality and enormous

withdrawals of freshwater resources (Gleick, 20Bick, 2000). As early as 1987, the



Canadian Environmental Assessment Research CA@EARC) observed that
cumulative effects are having an increasingly digamnt impact on the quality of natural
and social environments in Canada (Sonntag eB8Ir)1 However, Schindler and
Donahue (2006) and Schindler (2001) observe tlattimulative effects of natural and
anthropogenic stress on Canada’s watersheds hla\grsef ever, been considered by

land managers and policy makers.

1.2 Cumulative environmental effects

Cumulative environmental effects are changes t@etivironment that are caused by
an action in combination with other past, presewt fature actions. In a watershed
context, cumulative effects include “any changesd thvolve watershed processes and
are influenced by multiple land-use activities” {(e1993: vii). Cumulative Effects
Assessment (CEA) is a systematic process of asgessmulative environmental effects
and the human actions that cause them (Spalingamt] 1993). CEA is done to ensure
that the incremental effects resulting from the borad influences of various human
activities on the environment are assessed whemgakcisions about development
such that watershed ecological processes are esmusé€ombined, these incremental
effects may be significant to a particular Valuesbgystem Component (VEC), such as
water quality or water quantity, even though tHeas of each individual action, when
independently assessed, may be considered insignif(Hegmann et al. 1999).

In order to ensure that the cumulative environnlesftacts of development
activities in Canada’s watersheds are assessed,dkists a requirement under the

Canadian Environment Assessment (@EAA, 1992) that every project assessed under



the Act must consider cumulative environmental@eThe problem, however, is that
the requirement for CEA under the Act is limitedhe individual development project.
Project-based assessment is not alone sufficieaddeess the potential cumulative
effects of multiple developments and other humatuaed stresses that occur within a
watershed, many of which are beyond the scale emgkesof the individual development
proponent and project impact assessment (see Haramd Noble, 2008; Dubé et al.
2006; Duinker and Greig, 2006;). As Duinker andiG(2006) suggest, CEA under
project-based Environmental Assessment (EA) isaa ‘tonceptual fit.”

There is now a general consensus that CEA mussfoeyond the project level, to
encompass broader regional-scale consideratiotie (fources of cumulative
environmental change (e.g. Harriman and Noble, 200®¢é et al. 2006; Duinker and
Greig, 2006; Dubé 2003). This regional scale isngef by ecologically significant
boundaries, such as watersheds or eco regionsiadmhes necessarily defined in terms
of project or administrative boundaries (Duinked &reig, 2006; Dubé, 2003). In order
for CEA to advance to this scale, however, thegenged to examine, not only the
science of cumulative effects beyond the individigtelopment project, but also the
institutional arrangements necessary to implemedtsaistain a more spatially relevant

approach to CEA and management.

1.3 Institutional arrangements for CEA
Cumulative effects assessment has two importanpoaents, each of which yields
a particular contribution to the identificationsassment and management of cumulative

effects (see Dixon and Montz, 1995; Peterson dt%d9), namely:



I.  scientific input which provides the necessary research and tesdhaspects to do
CEA; and
ii. institutional arrangementsvhich provide the management framework for the
implementation of CEA.
In order for CEA to be successful, equal contrimsi from the above two components
are necessary. However, the majority of progreatstas been made in assessing
cumulative effects has been in $§®@enceof how to do broader regional or watershed-
scale CEA (e.g. Noble, 2008; Dubé et al. 2007; Dettad. 2006; Culp et al. 2000). The
institutional requirements to support regional or watershedesC&lA, in contrast, have
not been adequately addressed (Harriman and N2®0&; Duinker and Greig, 2006).
Institutional arrangements are equally importarthiscientific and technical
components of CEA, as institutional arrangemenssignnecessary actions to manage
cumulative effects. The challenge is that existggitutional arrangements for CEA and
the institutional requirements necessary to supegional or watershed scale CEA in
Canada are largely unknown (Duinker and Greig, 2086 such, this research will serve
to advance the current understanding of the inglrtal requirements necessary to
implement and sustain CEA at the watershed scale.

Institutional arrangements for CEA involve admirasive, legislative, economic and
socio-political influences concerning the idenafion, assessment, and management of
cumulative effects (see Imperial, 1999; Watson 61 %&terson, 1989). If the scientific
evidence suggests the need for watershed scale @G\ jnstitutional arrangements are
necessary to see that the action is taken to apately assess and manage cumulative

effects at that scale. Dixon and Montz (1995) nbé the implementation of CEA



depends largely on the processes within and betagencies, organizational structures,
disciplinary boundaries, allocation of functionglaioordination between agencies,
developers and other interested parties. Thisutigthal dimension is critical for the
effective implementation and application of relevarethods in support of CEA beyond
the project scale, and evolving CEA practice rezgifurther investigation into the

institutional aspects of, and the requisites feea@ive CEA and management.

1.4 Research purpose and objectives
The overall purpose of the research is to advameeurrent understanding of
necessary institutional requirements to supporbeerwatershed-based approach to
CEA. The specific objectives of this research are:
1. To examine the nature and current state of CEA uexisting environmental
assessment frameworks; and
2. To identify the institutional requirements usefoit & watershed-based approach
to CEA.
These objectives are pursued within the contegnefronmental assessment in the South
Saskatchewan Watershed — a watershed spanningskat&hewan-Alberta border, and
subject to environmental assessment laws and rtemndaunder the governments of

Saskatchewan, Alberta, and Canada (see Chapter 3).



1.5 Thesis organization

The thesis is presented in five chapters, inclutiegintroduction. Chapter 2
provides a general overview of environmental assessand CEA in Canada, and
addresses the need for a more ‘regionally-releegyroach to CEA. The research
methods and study area are explained in Chapt@n&oter 4 presents the research
results. Conclusions on the findings and directimngurther research are discussed in

Chapter 5.



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

The accumulation of natural and anthropogenic strssover space and time has
resulted in the rapid degradation of Canada’s whtats. Schindler (2001) argues that
human activities on the landscape, when viewed/iddally, may not seem all that
harmful, but the overall effects of such activites act synergistically, resulting in
significant environmental effects to Canadian frester systems (Schindler, 2001;
Schindler, 1998). To ensure that human developmettities on the landscape do not
cause significant adverse environmental effectgept developments are subject to
assessment under federal and various provincighfedesses so as to contribute to
informed decision making in support of sustainaldeelopment (see Orrega, 2007;
Gibson, 2002). In practice, however, the assessofdhe potential environmental
effects of individual project developments has bleegely ineffective in managing
cumulative environmental change (see Harriman avlald\ 2008; Dubé, 2003). The
sections that follow present an overview of thaureabf cumulative environmental
effects, with a focus on watershed cumulative ¢$feend the EA procedures in place to
assess and manage cumulative effects. The cdsenisrtade for a more regional and

integrated approach to CEA that is sensitive tosttegpe and scale of the watershed.

2.2 Cumulative environmental effects
Generally speaking, cumulative environmental effect effects that accumulate

over time and space in an additive or interactiamner (Spaling and Smit, 1993).



Perhaps the most widely adopted definition of clatiué environmental effects, or

cumulative impacts, is that provided by the US bdlai Environmental Policy Act

(NEPA) of 1969 (US CEQ Guidelines, 40 CFR 1508&3ued 23 April 1971)
'‘Cumulative impact' is the impact on the environtmehich results from
the incremental impact of the action when addeather past, present, and
reasonably foreseeable future actions regardles$haf agency (Federal or
non- Federal) or person undertakes such othemact@@umulative impacts
can result from individually minor but collectivetygnificant actions taking
place over a period of time.

In practice, however, there are various ways ohdef cumulative effects, and thus

different understandings of what constitutes a datiue effect.

Cumulative effects are sometimes defined baseti@broad temporal and spatial
dimensions in which theourcesof cumulative impacts accumulate in a region avel o
time, either in an additive or interactive manrgpdling and Smit, 1993). These sources
of cumulative effects are due to single or multitylees of disturbances (see Cocklin et
al. 1992). In this context, cumulative effects anelerstood to be accumulated
“environmental stressors”. Cumulative effects a@pecifically due to a proposed
project (i.e. single source) and refer to the dieawl incremental effects of that project
within the project’s activity area, in combinatiaith other projects and sources of stress.
The proposed project serves as the focus of assaeséma single source disturbance,
and emphasis is often on mitigating the cumulatimetribution of the project’s additive
stress. Alternatively, cumulative effects can mmed from the perspective of the

environmental response of a single receptor taiatyeof stressors in a region. In this

context, the focus is on the ways in which the emmental component responds to the



various contributions and withdrawals of humanadi(i.e. stressors), rather than the
stressors per se (Cocklin et al. 1992; Sonntaf &087).

Many authors have acknowledged that a single defimin all cumulative effect
circumstances may not be possible (e.g. Hegmaah £999; Spaling and Smit 1993;
Cocklin et al. 1992; Peterson et al. 1989; Sonetaa. 1987); and, hence, each attempt
to define cumulative effects in the literature hgsarticular relevance to the context in
which it was established (Sonntag et al. 1987). élex, a more holistic view of
cumulative effects, despite it being defined invas ways, encompasses both

environmental stressors and environmental resp@atagonships (Noble, 2010).

2.2.1 Sources and pathways of cumulative effects

Cumulative effects acting on an environmental rémepan be characterized based
on the sources and pathways that lead to thoseteffeumulative effects may originate
from either an individual project, or from the camdx actions of anthropogenic
disturbances that reappear over time and spacdyauedthe potential to alter the state of
the valued ecosystem components (VECS) of a reyjfialued ecosystem components are
the various aspects of the environment that arsidered to be important, either from a
public or ecological perspective, and often thaufoof impact assessment. Based on the
source of effects, cumulative effects can be broaldissified into four types, as outlined
by Noble (2005):

i. Linear additive effectdncremental additions or deletion from a fixedykar

storage where each addition has the same indiveftesdt.



ii. Amplifying or exponential effectBicremental additions are made to, or deletions
form an apparently limitless resource base whech geremental or deletion has
a larger effect than the one preceding.

ii. Discontinuous effectdncremental additions that have no apparent etfetit a
threshold is reached, at which a time componerdag rapidly with very
different types of behavior and responses.

iv. Structural surprises Changes that occur due to multiple activities imith

region. These are often the least understood amd difficult to assess.

Examples of sources of cumulative effects incluteration in catchments of a
watershed due to climate warming; removal of natwggetation due to agricultural
activities, encroachment, or timber harvesting; emahbined reductions in flow volumes
within a particular river resulting from irrigatipmunicipal and industrial water
withdrawals (Ramachandra et al. 2006; Noble, 2005)

Cumulative environmental effects may also progtkessugh different pathways or
processes of change. These pathways vary by nétaeg,and space, and are dependent
on the particular source of change (Spaling and,@893). Generally, four pathways
can be differentiated by source of change (indiaidw combined actions) and process of
accumulation (Peterson et al. 1989), namely:

I.  Pathway 1:An individual action that steadily adds or remowesterials within an
environmental system without any interactive relaships. For example, the
slow but steady contamination of an aquifer by desgirock nuclear waste

disposal.
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ii.  Pathway 2:An individual action that steadily adds or remowegerials which
involves interactive relationships. For exampleniagnification of pesticides
through food chain.

iii.  Pathway 3:Two actions that induce environmental change iadditive but non-
synergistic manner. For example, copper and nicketity to aquatic organisms
are strictly additive.

iv.  Pathway 4:Multiple actions with synergistic interaction. &ygism occurs when
the total effect of an interaction between two arenprocesses is greater than the

sum of the effects of each individual process.d@mple, photochemical smog.

The magnitude of the combined effects along anglsipathway can be equal to the sum
of the individual effects (i.e., additive effeafjeater than the sum of individual effects
(i.e. synergistic effect), or less than the surmdividual effects (i.e. antagonistic effect).
The primary focus of assessing cumulative effeatsdften been to delineate these
"pathways” and to determine the relationship betweeeause and an effect or particular

VEC response.

2.2.2 Cumulative watershed effects

Cumulative effects in a watershed can be definezhasonmental changes that are
caused by more than one land-use activity andatteainfluenced by processes involving
the generation or transport of water (Reid, 1988nost all land use activities directly
alter environmental parameters (e.g. soil propgrt@pography, vegetation, and fauna)

and these parameters, in turn, modify transpowaiérshed products (e.g. sediment,

11



organic matter, chemicals, heat). Therefore, acegr Reid (1998), cumulative
watershed effects can be generated either attthefdand use disturbance (on-site) or
away from the site of the land-use activity (otesor downstream); the impact triggering
agent may be transported by water or sedimentlarsdaimost all land-use activities and
their impacts in the watershed can be evaluatedimsilative watershed effects (Reid
1998; Reid, 1993).

In this regard, Reid (1993) points out two attrésito the definition of cumulative
watershed effects. First, the term ‘cumulative wsited effects’ includes those changes
occurring to resources influenced directly or iedtty by watershed processes, so
processes of water and sediment transport areidunadity responsible for the expression
of cumulative impacts. Second, cumulative watersféetts could be simply interpreted
as changes/impacts that take place in the draia@geand not necessarily due to
watershed processes. In this second case, thesiwatkis simply a location and does not
play a role in the expression of impacts. As R&dsyon to explain, for example,
watershed processes do not directly affect son#lifeilspecies; assessment for those
species may extend beyond watershed boundaries.t€onderstanding cumulative
watershed effects are to identify whether watergiredesses influence the issue of
concern.

It is widely recognized in the literature, partiady in the watershed management
literature, that watershed processes influencege laange of variables and their
interrelationships in a watershed (Heathcote, 2080&hell, 2005; Reimold, 1998).
Further, the watershed is regarded as a geographithat holds relevance for off-site

impacts that influence biological, socio-econonaisaurces and values (Reid et al. 1994).
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Overall, the message is that watershed cumulatieete on VECs must be evaluated in

the context of all potential land-uses in the watted that influence them. Hence, the

concept of cumulative watershed effects assistsetatify an approach to the evaluation

and mitigation of effects to freshwater systems theognizes multiple influences,

including sources and pathways of cumulative eff¢ste Reid 1993).

2.2.3 Sources and pathways of cumulative watershedfects

From the discussions above, it is clear that alralbstnpacts generated in a given

watershed that affect watershed processes coulegaeded as cumulative effects.

Watershed cumulative effects can be further claskinto four major types based on the

interactions or mechanisms that trigger them (ssid,R993).

Same influence effecthis type of watershed cumulative effect is gatent as a
result of repeatedly occurring single activity ait@ or over a progressively
larger area or multiple land-use activities conttilbg to the same environmental
change. For example, logging, road use and grazange on-site cumulative soll
compaction in the watershed.

Complementary effed€omplementary effects can occur when differetivaies
affect the same resource by different mechanisrmsdniribute to the same
response. For example, decreased salmon poputhi®to increased water
pollution and fishing pressure. So the overall fisipulation decrease is a
cumulative result of two activities through diffatenechanisms

Cascading effectdVatershed cumulative effects can be generateddpadang
influences, where one type of use influences argktm provoke a cumulative

impact. Example: urbanization is accompanied byeiased recreational demands
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and leads to increased recreational impact. Incdg, urbanization influences
the recreational demand to cause recreational itaac therefore recreational
impact does not necessarily appear unless urbamzatcurs.

iv. Interdependent effectinterdependent effects result from interactiontsveen
different environmental changes, and influencesraezdependent in causing the
impact. Example: activities like industrializatiand mining may release two
different chemicals which may then combine to f@noxic chemical mixture

that affects aquatic biota.

A simplified framework for understanding cumulatiwatershed effects, as
described by Reid (1993), is presented in Figutead summarized as follows. In a
watershed, land-use activities can influence omemvironmental parameters (e.qg.
vegetation, soil characteristics, topography, cleaisj pathogens and fauna) (pAth
Changes in these environmental parameters canermhmpensatory changes among
themselves (patB), and also can influence watershed processes (ailvatershed
processes arise from an area’s role as a conaantfatunoff, and include production
and transport of runoff, sediment, chemicals, oigaraterial, and heat. These processes
can further influence environmental parametersh(pat and they can also interact
among themselves (pait). Changes in either environmental parameters tenslaed
processes can generate on-site cumulative wateestesxds (path& andG), but, as Reid
explains, only changes in watershed processesrodnge off-site cumulative watershed

effects (path$l andl).”
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Figure 2.1: Pathways that generate on-site andit#ffeumulative effects in a watershed.
Source: Reid, 1993
2.3 Cumulative effects assessment (CEA)

Cumulative effects assessment (CEA) is generaltietstood to be the systematic
process of assessing the total or cumulative enmemntal effects on VECs, and the
human actions that cause those effects (Smit aalin§p1995). However, there are two
approaches by which this can occur: (i) projectedasA, occurring under the
requirements of formal, project-based impact assest and (ii) regional-based CEA,
occurring external to the EA process, often und@mrmal regional environmental studies
(see Harriman and Noble, 2008; Dubé, 2003). Assgszimulative effects under
project-based EA approaches typically focus ontifieng and mitigating the
incremental contributions or stressors of a sipgtgosed project, whereas regional
CEAs examine how environmental receptors respomdwbole variety of cumulative
stressors, regardless of the individual sourcer{fdan and Noble 2008; Creasy and

Ross, 2005 Dubé, 2003) (Table 2.1).
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Table 2.1 Characteristics of project-based andreibased approaches to CEA

Aspect Project-based approach Regional-based approda

Typical Single proponent Regional planning or administeativ
proponent authority of governing body

Trigger EIA legislation Cumulative environmentabciye or

land use planning initiatives

Scope Restrictive inward-focused, Ambitious, outward- focused,
limited to stressors and impactsonsideration of combined influences of
from a single project stressors effects on the landscape
Temporal Project life cycle and Past, present and future environments
considering also past and economies

environment conditions

Spatial Site specific, focused on directRegional, ecosystem, watershed or as
bounds on-site and off-site project defined by regional authority-possibly
impacts with continuous multi-jurisdictional

dispersion over space

Sources Individual, predicted project  Activities of multiple sectors, often

and actions combined with past andliverse and interacting with other
pathways future environmental change regional activities plans, policies or
of effects developments

Typical What are the likely additive or What are the preferred regional

CEA incremental impacts of the environmental conditions or objectives?
guestions proposed activity? What are  What are the potential cumulative
the key stressors? effects of each regional alternative?

What are the opportunities and
constraints to current and future
developments

Source: Harriman and Noble, 2008

2.3.1 Project-based CEA
The current approach to CEA in Canada is chieftygmt-based environment
assessments - also known as stressor-based CEBR\{bée 2003), carried out under the

Canadian Environmental Assessment @o¢ Act). The Act was introduced in 1992 as
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Bill C-13, coming into force in 1995 and updatedB03 (Noble, 2005). The preamble to
the Act emphasizes the expectation that EA prosgdbfoster sustainable development
by assessing, among other things, the cumulatieetsfof development. Section 16(1)
(a) of the Act requires consideration of cumulagfects under project—based EA,
stating

16(1) (a) Every screening or comprehensive study shaluohela

consideration of any cumulative environmental ¢fe¢bat are

likely to result from the project in combinationtviother projects

or activities that have been or will be carried. out
The focus of the project-based approach under tésAo predict the cumulative effects
that are associated with the addition of a newgatapr development (Dubé, 2003). The
responsible party to carryout project-based CE#ésproject proponent. The assessment
usually involves a detailed description of the pobjbaseline environment on which to
build predictive models and to determine whethefqat activities will contribute to
significant, adverse effects including cumulatifieets (Harriman and Noble, 2008).

The problem, however, is that the project-basedasguh to CEA is inherently

inward-focused; predictions are usually based @wramation about the project actions of
the individual project, i.e. project stressors, gntential interactions with other projects
within the project region (Harriman and Noble, 200Berivel and Ross, 2007). The
project-based approach does not provide suffiegrdatmation to understand the
pathways of land use changes and human develo@uovities influencing a region, but
rather is specific to a proposed development (Qeirad. 2004). An approach that
effectively captures, assesses and manages thdativaeffects that occur due to

multiple disturbances and processes in a giveronegould be more beneficial.
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To address this deficiency in project-based EAgart, the Canadian Environmental
Assessment Agency, between 2000 and 2003, idehtifegional frameworks” as a
priority for EA research and development in Canaxéing: “working at the regional
scale can provide proponents, government decisadters and affected publics with a
better understanding of cumulative effects” (CEA®0Q — 2003). The importance of a
regional approach to CEA was further manifest eent revisions to théanadian
Environmental Assessment ASection 16.2 of the Act makes reference to tleeofis
regional studies as a means to support projecddaéeand decision-making, and in
particular to assist in the consideration of curivdaenvironmental effects:
S.16(2).The results of a study of the environmental effeaft possible
future projects in a region, in which a federal hauity participates,
outside the scope of this Act, with other jurisaios referred to in
paragraph 12(53), (c) or (d), may be taken into account in conducting an
environmental assessment of a project in the regparticularly in
considering any cumulative environmental effect #re likely to result
from the project in combination with other projeotsactivities that have
been or will be carried out. (2003, c. 9, s. 8.)

2.3.2 Regional-based CEA

A regional-based approach to CEA focuses on a walege of impacts resulting
from multiple project developments, including othen-point sources of cumulative
effects, and environmental component interactionisinva spatially defined area (Noble,
2005). Regional-based approaches have largely ai@e@loutside the formal EA process.
The emphasis of regional CEA is typically on tharelcterization of environmental

responses to multiple stressors, and therefore tétened as effects-based CEA (see

Dubé, 2003).
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Regional or effects-based CEAs generally encomadseader range of biophysical,
economic and socio-cultural issues than stresssgebBA, and often explicitly focuses
on ensuring the sustainability of potentially ateet VECs (Dowlatabadi et al. 2005). In
addition, regional CEA provides the opportunityes@mine the effects that may occur
over a longer period of time, both into the past emo the future, within a large spatial
boundary (Hegmann et al. 1999). As such, regioppita@aches are viewed as having the
potential to enable more effective and systemaisessments of cumulative
environmental effects by reducing the duplicatibeftort and increasing efficiency in
project-based EAs; providing consistent requiremant direction for industry planning
and development; providing a framework for admiaiste and policy coordination; and
capturing nibbling effects not normally subjecf@éomal EA (Grzybowski & Associates,
2001).

A number of regional scale (e.g. watershed, econ@@EA studies have been
undertaken across Canada (Table 2.2). These reé@i&g#astudies are carried out by
academic institutions or public agencies. The conwegth such regional CEA studies,
however, is that the agencies or study groupsy&ig@le the authority to implement their
recommendations and action plans to manage cuwrilefiects (Spaling et al. 2000).
Implementation challenges are further exacerbayerbhstraints such as data
acquisition, unclear responsibilities to undert@leA, and the complexities and
limitations of financial and human resources (sesa€ey and Ross, 2005; Baxter et al.
2001; Culp et al. 2000; Sadar, 1996). As a retuliate, regional-scale CEAs have

experienced limited success as an ongoing proocess$essing and managing
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cumulative effects and remain disconnected froneltgpment decision-making and have

little influence on EA activities (Noble, 2010; Hanan and Noble, 2008).

Table 2.2: Examples of regional CEAs in Canada

Regional Assessment Focus Assessment Agency

CEAs boundaries

Northern River Watershed To assess cumulativeBoard members

Basin Study effects of industrial, representing education
agricultural, institutions, private
municipal and other companies, government
development in the agencies and
Peace, Athabasca andindependent scientists
Slave River basins

Banff Bow Watershed To assess cumulativeBBVS task force

Valley Study effects of recreation, comprises of experts
transportation and from sciences, tourism,
urban activities in and policy and
Banff National Park management sectors
on Bow River
Watershed

Great Sand Ecological To assess Cumulative An independent

Hills Regional (grasslands and effects of human scientific advisory

Environment  dunes) and activities on committee

Study Social (regional ecosystem

municipalities)  components

The Hudson
Bay Bioregion

Bioregion

To assess cumulative Canadian Arctic

effects of human Resources Committee,
activities on the Environmental

marine and freshwaterCommittee of
ecosystem of the Sanikiluaqg, and
Hudson Bay Rawson Academy of
Bioregion Aquatic Science

Source: Noble, 2008; Spaling et al. 2000; BBVS,6¥RBS, 1996; CARC 1992

2.4 Toward a more integrated approach to CEA in Caada’s watersheds

The assessment of cumulative watershed effectsmplicated due to the

complexities in watershed processes that oftenuvbgbe relationship between cause
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and effect. These watershed processes are resfgoftsip) cumulative effects expressed
long after the triggering activity has occurreflcumulative effects that occur far away
from the original land-use disturbance; and iigdbconditions that often modify the
form of an impact. Added to these complexitiehat some cumulative effects may not
be evident until they reach certain, often unknalanesholds (Reid, 1993). To better
address these complex cause and effect relationshgpwatershed a more integrated
approach is required - that uses the informatiomfthe different scales of assessment,
the project and the region.

Project-based CEA can help provide the specifessor information in relation to
the project spatial scale, whereas regional ba&s¥l iBay be useful to measure the
overall condition of a VEC due to the variety aestsors acting on it (Dubé, 2003). CEA
conducted at the project scale alone may often imipsrtant interrelationships that can
only be revealed at broader scales; at the sange éimegional CEA perspective alone
may miss important stressor information that casden only at finer scale and is
important to managing individual project effectsg@ée and Carroll, 2006). In other
words, CEA plays a different role at each levehsdessment, with each level addressing
different types of cumulative effects questions ine generating different types of
assessment outputs (Harriman and Noble, 2008).

An example provided by Reid et al. (1994) emplessthis concept. They explain
that a regional approach to CEA is capable of dateng the sites susceptible to land
sliding in a larger area of assessment, and tfosnration aids project-based CEAs in
evaluating stability conditions at the project skarther, regional CEA requires project-

based stressor information in order to better des@nd assess cumulative effects in a

21



region. For example, in order to understand theutative effects of sediment loading
acting on a stream channel and to restore thatmstohannel, it is important to
characterize the individual stressors originatmogT single projects that contribute to the
overall effect of sediment loading (Reid, 1993)efidfore, effective assessment and
management of cumulative effects is possible onllg the integrated descriptions of the
influences of environmental parameters and landstressors (Magee and Carroll, 2006;
Cooper and Sheate, 2004; Dubé and Munkittrick, 28@1d, 1998; Reid et al. 1994). It
is clear then, that an integrated approach of ptdjased (i.e. stressor-based) and
regional-based (i.e. effects-based) CEA is needess$ess cumulative effects in a
watershed. Such an integrated process assistsdoyoadional scale CEAs to inform
CEA and decision-making at the project scale, angept-based development can
feedback monitoring data into larger-scale CEA arahagement frameworks.

While this relationship seems almost intuitivepractice project-based EA remains
largely divorced from regional based CEAs (Harrinaad Noble 2008). Duinker and
Grieg (2006), for example, in reviewing the stat€&A in Canada, concluded that the
current types and qualities of CEA practices aiegimore harm than good. Assessing
cumulative effects at a watershed scale is chaltgngnot only scientifically, but also
institutionally. Scaling up from the individual peat to the region typically exposes
institutional constraints to CEA that impede tratisin into action (see IAIA, 2008).
Currently, in Canada, there is research unfoldiith & focus on the science of how to do
watershed (i.e. regional) CEA (e.g. the Canadiamevdetwork funded project at the
University of Saskatchewan — Dubé et al. 2007) theithecessary institutional

arrangements to support and sustain watershed Gd&s&demains unaddressed (e.g.
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Duinker and Grieg, 2006; Mitchell, 2005).

2.4.1 Institutional arrangements

Institutional arrangements refer to the structdrene relationships between the
institutions (e.g. government authorities, propdser developmental projects,
watershed agencies, organizations - public/priviate)lved in some type of common
endeavor (e.g. assessment of cumulative effectgglial 1999). As such, institutional
arrangements are a prominent concern in the fie@EA and water resource
management (e.g. Mitchell, 2005; Watson, 1996; Diand Montz, 1995). Based on
experiences with floodplain restoration in the Wét, example, Adams et al. (2005) and
Hughes et al. (2001) reporting that a major chakeim scaling-up from the project to the
region lies not solely in understanding ecologingdractions, but also in the additional
institutional complexity that is involved in broadscale, watershed-based planning and
management processes and structures.

Institutional arrangements greatly influence thespects for a scientific and a
planning approach to CEA, by facilitating approfgiao-operation between them
(Spaling and Smit, 1993). In this regard, soménefkey institutional variables that may
be of concern to advancing CEA from the individpidject to the broader, watershed
scale may include (see Dixon and Montz, 1995; Milicii989; Mitchell, 1975): enabling
legislation and regulation for CEA; policies anddglines concerning how cumulative
environmental effects should be considered in E¥wiaistrative structures for
promoting co-operation between federal — provinp@kers, and for determining

appropriate policies and responsibilities for lamdl water resources and for CEA and
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management; financial arrangements and the resowggeired to support CEA at the
watershed scale; customs and values in conduc#n@iid the strong body of public
opinion in favor of effective government actionpimtect the environment; and key
stakeholders who define the roles and stakes iedalv supporting the implementation
of activities and programs for watershed CEA.

The design of institutional arrangements is cruiciahinimizing the problems that
are anticipated in implementing any comprehenswg. (ntegrated, regional) project
(Mitchell, 2005).It is therefore essential to understand institwlatesign and
performances, as this assists in delivering appatgpguidelines and recommendations
and significantly contributes toward sustainabkorgce and ecosystem management
(Imperial, 1999). However, the importance of indtdnal arrangements has often
received limited attention in many resource managgrbased predictive models
(Watson, 1996); understanding institutional arraneuets is necessary to support an

effective watershed-based CEA framework.

2.5 Summary

The need to better assess and manage cumulativeranental effects on Canada’s
watersheds is well argued (e.g. Dubé et al. 2006in8ler and Donahue 2006; Dubé and
Munkittrick, 2001; Culp et al. 2000); however, teare constant and consistent
messages from the impact assessment communit€ Brain its current form is simply
not working (Harriman and Noble, 2008; Duinker &ekig 2006; Dubé 2003). The
cumulative environmental effects of multiple sta@sson Canada’s watersheds have

seldom, if ever, been considered by land use ptarared policy makers (see Dubé et al.
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2006; Schindler, 2001). To date, the cumulativeaf of development activities are
typically considered within the context of projdxaised EA with little regard for the
effects that may result in combination with othasty present, and reasonably
foreseeable planning and development actions (8riand Donahue, 2006). As a
result, the scope of CEA is narrow and not wellippged to deal with cumulative effects
at a broader watershed scale.

There is now a collective understanding in bothstientific and management
literature that CEA must go beyond the evaluatibproject specific impacts to
encompass broader regional understandings anddepasons of the sources of
cumulative effects ( e.g. Harriman and Noble 2aD&hé et al. 2007; Duinker and Greig
2006). In doing so, regional CEA must, however agorporate cumulative effect
information from project-based EA and provide adretontext to conduct future
assessments of projects. The implementation aftagrated approach (combined
project-based and regional-based CEA) requiresbagunderstanding of both scientific
and institutional aspects. The challenge is thasthence of how to do watershed-based
CEA is progressing, but there remains limited ustderding of the institutional
requirements to sustain it. Institutional aspeotsprominent concern in the field of water
resource management, and improper institutionatgires often pose the most
significant barriers to environmental managemedt@mulative effects management
(IAIA 2008; Imperial, 1999; Watson, 1996; Dixon aktbntz, 1995). Thus, the overall
goal of this research is to advance current unaiedsatg of the institutional requirements

to support a watershed-based approach to CEA.
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CHAPTER 3

RESEARCH METHODS

3.1 Introduction

The purpose of this research is to identify théitumsonal requirements that are
necessary to support watershed scale CEA pradticeealize this purpose, this research
was intended to first understand the nature aridsste# CEA practice under EA
frameworks and then to identify necessary insttudl requirements for W-CEA with a
focus on the South Saskatchewan Watershed (SSWiisloontext, the research adopts a
gualitative research approach. This chapter begitisa description of the study area,

followed by a discussion of the research methods ts collect and analyze the data.

3.2 Study area

The South Saskatchewan Watershed (SS¥#tends across southern parts of
Saskatchewan and Alberta (Figure 3.1), and is w#lexs the focus of this research for
two primary reasons: i) the SSW is identified as ohCanada’s western watersheds that
is under increasing threats from the cumulativectff of human development (see
Schindler and Donahue, 2006; Environment Canad¥};2edford, 1999); and ii) EA in
the SSW falls under the jurisdiction of three diéiet administrative authorities (two
provinces and the federal government), each ofwhave different requirements for the

assessment and management of cumulative effects.

! It is generally referred as the South SaskatcheRvesr Basin (SSRB).
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Figure 3.1 Map showing South Saskatchewan Watersheds sub-watersheds

Source: Elise Pietroniro, GIS library Services, #msity of Saskatchewan

The South Saskatchewan Watershed (SSW) is a pattithre Saskatchewan-Nelson
River watershed, with an area of about 150,000 reckibometers. The SSW is comprised
of four sub-river basins or sub-watersheds, nartiely\Red Deer, Bow, and Oldman
River and the South Saskatchewan - all origindtiagn the Rocky Mountains in Alberta.
The watershed consists of four eco-regions, nameted grassland, moist mixed
grassland, aspen parkland and the boreal trangMartz et al. 2007). The total human
population in the watershed is about 2.2 milliciybich approximately 80% live in

cities and the remaining 20% in rural communitidsifeau et al. 2009; Rothwell, 2007).
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The primary land-use practice in the SSW is ageal with 90% of the land allocated
to farming activities. Other land uses and souatesthropogenic-induced stress include

mining, oil and gas, urban development, and remmedTable 3.1).

Table 3.1 Anthropogenic activities in the SSW

Anthropogenic Potential stressors or impacts

activity

Agriculture Nutrient loading in surface water; increased watiéhdrawals and
water runoff

Mining Reduction in water supplies (e.g river, lake, agpjfsurface and

ground water contaminations

Oil and Gas Industry Water contamination due to organic contaminants olycyclic
Aromatic Hydrocarbons — PAHS); water withdrawals

Urban development  Noise and air pollution due to increased transpiorianetworks
(e.g roads) and commercial and residential acwife.g
construction of buildings); increase in waste gaten (e.g. waste
water runoff); increased demand on resources dliikest(e.g
forests, electricity)

Recreational Habitat loss and fragmentation due to increaseds;daghways,
developments bridges, resorts etc around the forests areas.

Source: Martz et al. 2007; SWA 2006; Gibeau e2@02

3.2.1 Cumulative effects assessment in the SouthsRatchewan Watershed

Cumulative effects in the SSW are assessed laayedyproject-by-project basis.
Generally, in a project-based CEA, certain indialddevelopmental projects (as required
by their respective EA legislation) are assesseattermine their potential cumulative
effects, or stressors, in combination with otheraunding activities or projects
(Hegmann et al. 1999). For example, a hydro-eleptioject may require the

construction of a dam, access roads and, may saauticreased number of vehicles, etc.
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Then the assessment of cumulative effects of hgblrctric project considers the effects
of the project in combination with its associatethaties (Sonntag et al. 1987).

In the SSW, project-based assessments fall uhdaegulatory requirements of either
the province of Saskatchewan or Alberta, and adtersubject to review also by the
federal government.

At the federal level, as discussed in Chaptéh@Canadian Environment
Assessment AQCEAA) provides the legislative basis for assessimegcumulative
effects of certain developmental projects undeti@ed6(1) (a) (see Table 3.2). The Act
applies for projects in the SSW when a federal @itthi) proposes as a project
proponent; ii) grants financial assistance to tteppnent; iii) grants land to enable a
project to be carried out; or iv) exercises a ratpuly duty in relation to the project (e.g.
issuing permit, license). In the context of the ,Actederal authority refers to any federal
body (department or agency) that may have expestisemandate relevant to a proposed
project. The federal authority with such experbsenandate becomes responsible
authority to review for cumulative effects and taka decisions on the proposed project
(CEAA, 2007).

In Alberta, the assessment of cumulative effectedsiired under thalberta
Environmental Protection and Enhancement (Rd&EPEA), section 49 (d) (Table 3.2).
The responsibility for reviewing EA is assighedAiberta Environment (AENV), with
an approval from the Alberta Energy Utility BoaElUB) and the Natural Resource
Conservation Board (NRCB). The Alberta Environmiglimister holds responsibility to
ensure that all activities listed under the AEPEA @ssessed and their potential

cumulative effects identified (Griffiths et al. 18)9 Proposed projects for certain energy
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and natural resources are required to undergo a&H#art of their EA, and the EA
report needs to be submitted to all three autlesrfAENV, EUB and NRCB), after
which the EUB and NRCB review the EA report andvmte recommendations to the
Director of AENV. The assessment of cumulative @Beaunder Alberta legislation is
integrated with the approval processes of the EbiBthe NRCB.

In Saskatchewan, the provincial legislation for EAhe Saskatchewan
Environmental Assessment ASEAA) does not have a formal requirement for ssisg
potential cumulative effects. However, the guidetimrafted under SEAA, section 5,
suggest that the Environment Impact Statement (&i8)ld consider long-term
cumulative impacts (Table 3.2). The Saskatchewandtty of the Environment is
responsible for reviewing the EAs of developmeptalects, and SEAA does require
proponents to consider additional or marginal eff@t their projects using current
environmental conditions as the baseline. Intarghtj the impacts from proposed
projects are not required to be included in angssmment of cumulative effects (Griffiths
et al. 1998).

Under all three jurisdictions, the assessmentiafudative effects in the SSW is
typically project-based; however, more regionalrapphes to CEA are currently
underway. For example, the Canadian Water Netwooksored regional CEA program -
“The Healthy River Ecosystem Assessment System&EATS)” is aimed at
developing a CEA and management framework to adanestiple stressors
accumulating in the SSW (Dubé et al. 2007). In twoldli the Alberta government is
developing a regional land use framework that aslopinagement of cumulative effects

in major watersheds of Alberta including a portafSSW (Alberta Environment, 2008).
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Table 3.2 Summary of the legislative and administesarrangements pertaining to

cumulative effects in three jurisdictions

Authority Legislative CEA Provisions Responsible agency
instrument
Federal Canadian Every screening or Canadian

Environmental comprehensive study shall  Environment
Assessment Act include a consideration of anyAssessment Agency
Section 16(1)(a) cumulative environmental

effectsthat are likely to result

from the project in

combination with other

projects or activities that have

been or will be carried out.

Alberta Environmental An environmental impact Alberta
Protection and assessment report shall Environment,
Enhancement include a description of Alberta Energy and
Act potential positive and negativeUtility Board and
Section 49(d)  environmental, social, Natural Resource

economic and cultural impact€Conservation Board
of the proposed activity,

includingcumulative,

regional, temporal and spatial

considerations.

SaskatchewanEnvironmental None Saskatchewan
Assessment Act Environment
Draft In an environmental impact
Guidelines for  statement, long-term and
EIA report cumulative effectsshould be
Section 5.0 considered.

Source: CEAA, 1992; Alberta Environment, 1993; Sashkhewan Environment 1979-80;
Griffiths et al. 1998.

Parallel to these studies is a Social SciencedHamaanities Council of Canada
sponsored research project, of which the curresdisiresearch is a part, to advance these
science and planning frameworks toward a more iated, watershed-based approach to

CEA. Overall, however, current tools and approatbessess and manage cumulative
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effects in the SSW remain inadequate; hence the foeen ongoing CEA process that

assesses monitors and manages cumulative effetis whatershed scale.

3.3 Data collection
Two research methods, namely document reviews emdsructured interviews,

were used to carryout this research (Figure 3.2).

Objectives Research Methods

— _ (Data Source)
Objective 1. To determine the

nature and status of CEA under EA d Document reviews
frameworks

Objective 2: To identify the _
institutional requirements necessaryq Semi-structured
for a watershed scale CEA Interviews

Outcome

Betterunderstanding of

= provisions and programs for CEA
in the study area

= general challenges to CEA under
EA frameworks

= advantage/issues with W-CEA i .

= integration of project-based CEA h . gjr(;r;trl]fi);éhg;rtlae S
information into W-CEA

= opportunities to carry out W-CEA = analyze

= jnstitutional requirements for
W-CEA

Data analysis

Figure 3.2 Schematic representation of researchadetogy

32



3.3.1 Document reviews

Document review broadly refers to the various pdoces involved in analyzing and
interpreting data generated from the examinatiotlociments and records relevant to a
particular topic (Schwandt, 2007). Further, docutmeniew assists in assessing the
current perspectives in the literature relevarth®topic of interest (Marshall and
Rossman, 1999). This approach provides a framefoorkstablishing the importance of
the research as well as a benchmark for compammgesearch results with other
findings. The systematic way of document reviewudes locating, reviewing,
evaluating and summarizing the literature relatethé topic of interest (Creswell, 2003).

In this research, document reviews were conduatieabpily to identify, review and
synthesize existing EA provisions, practice andhaorks within which CEA operates
in the SSW. Document reviews also supplementethtbemation on challenges
associated with the CEA under current EA framewdtkBerent types of documents
that were reviewed to understand the status anagenat CEA under EA frameworks
include books and journal articles (EA and CEAted acts and regulations (e.g.
Canadian Environment Assessment Act, Alberta Enmemtal Protection and
Enhancement Act, The Saskatchewan EnvironmentshssesAgt and watershed plans
and reports (e.g. SSW technical report). Inforrmagathered from these documents were

verified and explored, where relevant, during thtenview process.

3.3.2 Semi-structured interviews

The semi-structured interview is a verbal intergewhere an interviewer attempts

to elicit information from participants by askinget of predetermined questions that are
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self-conscious, orderly and partially structuredrfghurst, 2003). This method allows
researchers to collect a diverse range of infolwnatiom participants and allows
participants to express the issues that they feah@portant. Interviews provide an
opportunity to explore where differences of opinioay exist, and where there is general
consensus on the issues (see Dunn, 2000). Thisagpfacilitates a more natural
conversation and accommodates for change in tisepi&tion of questions to ensure
specific themes could be fully explored and devetb(lowerdew and Martin, 2005;
Dunn, 2000). Further, semi-structured interviewsvalfor structure in the organization
and categorization of information based on a pexdehed framework of evaluation
As discussed in chapter one, understanding institak requirements is vital for the
assessment and management of cumulative effettprasides impetus for the
implementation of a W-CEA process. In this contegti-structured interviews were
carried out primarily to collect varied perspecsivan the institutional requirements
necessary to conduct watershed scale CEA. In addifhe exploratory nature of semi-
structured interviews (e.g. face-to-face interveavd telephone interview) was used to
verify information from document reviews and filyagaps in understanding of the
current status of CEA under EA frameworks thatdbeument reviews were unable to

bridge effectively.

3.3.2.1 Selection of Participants
Typically an EA or CEA exercise involves the regatathe proponent, and the
various communities (e.g. experts, general puliicihe context of this research, four

groups of participants were identified for semustured interviews with intent to collect
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diverse perspectives on institutional requiremént$V-CEA in the SSW. These four
groups include government representatives (e.glagygs), watershed agencies, EA
practitioners, and the scientific community. Thguiators are the federal and provincial
governments (Alberta and Saskatchewan) officiale a#e involved in reviewing EA and
CEAs submitted by proponents (i.e. project owneai@reloper in the watershed); the
watershed agencies refer to the organizationsails®W which are mainly involved in
watershed management activities (e.g. monitoriegams, baselines preparation);
practitioners are EA experts/consultants hireddf@ppnents to conduct CEA or EA of
their projects; and the scientific community refer@cademics, scientists, and
environmental organizations (ENGOSs) involved in Ciefated research activities.
Participants from above groups are directly ornectly involved in CEA and watershed
management activities, and hence provide diverssppetives on the research questions.
A total of 30 interviews were conducted betweeneJammd October 2009. Nearly 58
participants were contacted for this research &afthem did not reply and 18 of them
could not participate for various reasons. SineeSBW was focus of the research, which
geographically spreads across Alberta and Saska#chearticipants were selected from
both jurisdictions of the watershed (see Table.3r@¢rviews conducted were either
face-to-face interaction (in-person) (n = 19) dephone-based interviews (n = 11).
Telephone-based interviews were used when in-penserviews could not be scheduled
or where participants were reluctant to participata face-to-face interview. Telephone

interviews can be as effective as face-to-facevige/s (Sturges and Hanrahan 2004).
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Table 3.3 Total number of participants interviewe@ach group and their jurisdictions

Participant Groups Jurisdiction Interviews
SK AB Federal

Government representatives (Regulators) 5 4 3 12

Watershed organizations 4 3 7

Practitioners 2 3 5

Scientific Community 4 2 6

Total 15 12 3 30

An initial list of participants was compiled basaul the information available in the
grey literature (e.g. impact statements, watersbpdrts) and their contact information
was obtained from the respective websites. Thecgaanhts were then contacted either
through e-mail or telephone to request their pigaitcon in the research. Additional
participants were identified usingsmowballing’ technique in which the initial
participants were asked to suggest other potgudidicipants whom they considered
could provide information on the research quest(ses Flowerdew and Martin 2005).
An invitation letter describing the summary anch#éigance of the research was sent to
all participants prior to interviews. After obtang their consent to participate, a
convenient time was scheduled for the intervieweriiews ranged from 35 to 60
minutes in duration. All in-person interviews toplace at the participants’ respective
offices and three interviews were conducted aSiti@ool of Environment and
Sustainability, University of Saskatchewan, Saskat&K. Upon obtaining the consent

of the participant, interviews were audio tape@sdao facilitate analysis.
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3.3.2.2 Interview schedule
The interview schedule focused primarily on théolwing four topics:
i.  nature and current state of CEA under project EA
ii.  the concept of W-CEA
ii.  institutional requirements for W-CEA (key ingredigh

iv. foreseeable challenges to W-CEA

Participants were asked several sub-questionspiorextheir views on, and experience
with each of the above (Table 3.4). Interview guoest differed slightly based on each
participant’s expertise with respect to CEA and EAe detailed information sent to

participants are given in appendix A

Table 3.4: Interview schedule

Topics Sub-topics

Nature and current state a) Nature of cumulative effects

of CEA under project EA b) Sources of cumulative effects
c) How cumulative effects are being assessed im#tiershed
d) Challenges with current project-based approath€tA
e) Whether CEA is worth doing as part of project EA

Concept of W-CEA a) Advantages of W-CEA
b) Interaction between project-based and W-CEA @gghes
c) Current W-CEA initiatives in the SSW

Institutional requirements a) Lead agency or responsible authority for W-CEA
for W-CEA (key b) Roles and responsibilities of different groupd @ndividuals
ingredients) c) Legislation

d) Capacity or resources requirements

f) Data requirements, transparency and sharing@sssu

Challenges for W-CEA a) Foreseeable challenges-10BX
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3.4 Data Analysis

Taped interviews were transcribed and subjectepi&ditative analysis. Qualitative
data analysis offers great value, especially wita tesearch has been done on a
particular topic (Creswell, 2003). Therefore, ie turrent research, qualitative analysis
provided significant benefits since the instituabrequirements for W-CEA are not well
explored. Interview data was coded based on thgerahthemes that emerged from the
participants’ responses and document reviews. @odas done to organize and evaluate
the data in an effort to understand categoriespaitiérns in the interview text (see Cope,
2003).

Interview data were analyzed using the ATLAS - ts@ftware program. This
software program facilitates easy handling of laageunts of text, as well as the
management of annotations, concepts, and complgsttes including conceptual
relationships that emerge in the process of ingegtion (Muhr, 1991). Apart from
organizing text, it allows for easy location of gaittons and multiple perspectives on a
category or a theme (Creswell, 2003). The oveoalli$ of data analysis was to identify
common themes amongst participants’ responsesderstand the status of current
practice of CEA in the SSW, and also to identify #teas of consensus and dissent on
the institutional requirements necessary to adv&itea from the project to the

watershed scale.
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CHAPTER 4

RESULTS

4.1 Introduction

The findings of the semi-structured interviews dodument review are presented in
this chapter. The results are presented thematidalist, participants’ perspectives on
cumulative effects, the current state of CEA patand general challenges to project-
based approaches to CEA are presented. The canfcdpCEA is then examined, with a
discussion on the need for linking project-based@gid W-CEA. This is followed by
the institutional requirements for W-CEA. The Claptoncludes with foreseeable

challenges to implementing W-CEA, as identifiedreégearch participants.

4.2 Understandings of cumulative effects in the Sttu Saskatchewan Watershed
Cumulative effects are defined in various waysim literature (e.g. Spaling and
Smit, 1993; Cocklin et al. 1992), and may be charazed based on the source of change
or from the perspective of impacted system (Sonatad. 1987). Not surprisingly, then,
interview participants variably defined cumulateféects, providing diverse
interpretations. Some participants suggested tiautative effects are simply the
accumulation of stressors on the landscape. Fongbea one academic participant
defined cumulative effects as “the accumulation of whole variety of stressors they
might be additive but they also might behave naedrly too if there is synergistic
effects.” Few other participants noted that curivgeeffects are the sum of effects on

any ecosystem component or indicator that is chisesissessment. As one interviewee
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explained, a cumulative effect is “the net restith geries of independent events on an
indicator of interest.”

Some participants emphasized that cumulative effeat also be defined in terms of
individual projects that contribute to cumulativeaage; although a cumulative effect
itself constitutes a net effect on the landscape eikample, one practitioner mentioned

that:

“From the practitioner level working with the culative effects right now today
means really looking at the project scale and wgrkvith clients to minimize or
reduce the use of the resources as much as thegndatake into account the
other existing sources with in the existing retpriaframework.”

In others’ view, a cumulative effect is an arbiyrégsue because the environmental ethos
that guides acceptable levels of human activisdsased on human perceptions of the
problem. Within this context, the guideline thatides acceptable and unacceptable
activities is always shifting. An EA administrajamovided the following analogy:

“It is whether or not you as a general populatigree that the change is not
something you can live with and that to me is wien do cumulative stage. You
could live with the river drying up because yowégot other sources of water
that are sufficient, then you can agree that icomulative and you are just
making a change on landscape. So cumulative sfteahe is arbitrary, it is
completely arbitrary, it is human artifact and fnaese decided that for our short
period of time on this planet, that from our pexdpve it is too much of a change
but the next generation wouldn’t know what wds# before and the next
generation may decides for other reasons the ehaiighave to take place and
then it is not a cumulative effect.”

A representative from provincial government simylatescribed that:

“When you are looking for cumulative effects, ille very important to
determine what the measurements are going to tefitwe how you will know
whether you've seen change in the first place bsza&very one has a different
idea of what change constitutes and if you aregt try and portray cumulative
effects across a watershed you will need to haf@ed what your measurement
tools going to be.”
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It is evident from the interviews that understamgdiof cumulative effects vary
considerably from one participant to the next, fxionch the science to the regulatory
language used in the watershed context. Partigpaferred to cumulative effects as
either a project’'s incremental effects or the tefécts from a variety of stressors on an
environmental component. Also, cumulative effecesendentified as something that
may be defined and assessed based on the spssifeebeing addressed. For example, if
water quality and quantity are issues of concemriegion, then a watershed level
understanding of cumulative effects may be more@pate to effectively assess and
manage cumulative effects. In contrast, from a pne@pt's perspective, it was noted that
the focus may be on the specific contribution ef itidividual project to that larger-scale,
cumulative change.

Regardless of the different understandings andpretations of cumulative effects,
there was general consensus amongst participattaghcultural practices, urban (i.e.
population pressures), and industrial developmamdhe main drivers or sources of
cumulative effects in the SSW, and decreased vgai@ity and quantity are the
cumulative effects of concern. Several participanated that water withdrawals from the
South Saskatchewan River are becoming increasiajlgeable, resulting in further
cumulative effects to water quality. Many of themdified sources of stress contributing
to cumulative effects in the SSW are largely nompsources. These non-point sources
do not fall under any regulatory requirements &gessment, including EA, and thus do

not get captured in formal impact management gii@éeand monitoring programs.
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These non-point sources, particularly agricultoualoff, were identified by participants

as potentially affecting several water bodies #ratlinked in the watershed.

4.3 Current state of CEA practice in the South Saskichewan Watershed
Three administrative authorities (Federal, Albema Saskatchewan) are involved in

the assessment of cumulative effects of certaieldemental projects in the SSW. The
assessment of cumulative effects is conductedliatmeler legislated EA-based
frameworks (i.e. project—specific assessment) Bepter 3), and is required for project
assessments under both Federal and Alberta legisléut not in Saskatchewan.
Previous research by Baxter et al. (2001) sugdlestsiespite the requirements, the
assessment of cumulative effects is rarely done EA administrator describing the
current state of the practice in the SSW explathatt

“Cumulative effects are always part of EIA. To thest part it is very few that |

have seen and certainly we haven’t done a lotarstiuth office because we don’t

get a lot large projects down here. Ones that we had have been primarily

related to water storage, reservoirs, dams andcihdtof things...”
Another interviewee, a CEA practitioner from Allserivas much more critical, and
expressed clearly that:

“We are not conducting CEA as part of project Eife policy says that we

are supposed to, but the reality is we don’t. Righw we basically don’t do

CEA, what we have is, what | call EIAs. We havesudtancies and folks in

the research community who look at individual pectgegenerally in small

amounts of area, in small amount of time and thathat we have done and

that is not helping us and it doesn’t help socigtgerstand the full speed of

benefits or liabilities that are caused by land pusetices.” So it just not

CEAs, it is working on one project, even thoughréhis a policy
requirement to do that, it is not done.”
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4.3.1 Challenges to project-based EA approach to GE

Under current project-based EA, the focus of assessis to identify the potential
environmental effects associated with a specifendgf change (e.g. a mining activity).
The typical requirement of CEA in this contextasdentify how outputs from the
proposed activity may impact different environméntamponents and how they might
interact with other impacts of human activitieghe project’s environment to bring
about potential cumulative environmental changecklio et al. 1992). The literature
indicates that CEA is particularly challenging wregplied under EA frameworks.
Duinker and Grieg (2006), for example, argued budh conceptually and operationally,
CEA is not well suited for inclusion in project EVEA. Further, many authors have
discussed the constraints to conducting CEA undefr&meworks (e.g. Therivel and
Ross, 2007, Cooper and Sheate, 2004; Baxter 20@1., Piper, 2001, MacDonald, 2000,
Kennett, 1999, Cocklin et.al, 1992).

These challenges were similarly identified by stpdyticipants, and can be grouped
into four main categories, namely scale issuesi;datesholds; and lack of capacity to
assess cumulative effects at the individual prggeate. The views expressed by the
participants concerning these challenges were pityrizased on their experiences either
in reviewing CEA reports or having participatedhie assessment process of cumulative

effects, and were identified as not necessarilgumito the SSW experience.

4.3.1.1 Scaleissues

Among the challenges to assessing cumulative sfigader project-based EA is the

issue of scale, which includes both spatial anchtead aspects. It is suggested in the
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literature that CEA requires VEC-centered assess(ser Therivel and Ross, 2007;
Duinker and Grieg 2006), but project-based appresitypically focus on only the
project’s incremental stress to the VEC. As a tegubject-based EA may not effectively
consider the implications of other actions or @fdbat could potentially affect the VEC
of concern. Hence, a project-based approach to @&RAidentified by participants as not
providing sufficient opportunity to determine ather actions potentially affecting VECs
in a watershed. As one EA administrator explainedve ask them [proponents] to
justify the site selection, describe the existingimnment, describe the effects of the
project on the environment, and describe cumulagffects.” The participant goes on to
explain that these effects are “...not really curnuéaeffects at all, but it's just the
incremental, additive effect of this particular depment on top of whatever else is out
there already or known to be proposed within thea@diate vicinity, and what measures
have been taken for mitigation”. Similarly, a pracher pointed out that the restrictive
spatial scale selected for project-based EA affinetsjuality of CEA. The participant
explained that:
“In project scale, you are only looking at oner@va the isolation of basically
everything else. So it doesn’t give you the opyaity/ to look at the total change
or the effective change in your indicator as dnibg all land uses and all natural
disturbance regimes. And in EIA an individual gaijassessment only looks at
that individual project, generally in a small aggal generally in a small chunk of

time. It typically looks at not only one land usgt only one project in a land
use.”

Some participants noted that the current projesedd&A approach, although it

helps to deal with the incremental effects of psmiirces accounting specific

contaminant or effluent inputs associated with ackgvity, it overlooks many other non-
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point sources, which usually fall outside the scopEA. For example, a practitioner
described the current state of CEA practice intthgard as follows:
“I think that the current approach...[is] by and kignoring the non point sources,
and those take place over the long time framedagdr spatial extent. And | think
what we are seeing now is a transition to the pamntrces being dealt with and non
point sources are becoming the problem for sonteeomajor drivers and for some

indicators. By and large under the current requaets just those things are getting
ignored.”

The other part of the scale issue is the tempaze of assessment. The current
legislative instrument for assessing cumulative@® under project-based EA suggests
the proponent consider the effects of other pasgsgnt and reasonably foreseeable
activities in a project area. However, EA legiglatbffers limited guidance to proponents
as to what past activities and what future actsitneed to be included in CEA — the
effects from which proponents may know little abouhave no control over. For
example, an EA administrator expressed that:

“...the big problem is that even though they [proj@aiponents] are supposed to be

taking into account cumulative effects, they caly ¢ake into account of

cumulative effects of what is existing at that pahtime and what is known to be
considered for the future; and for the future pige is too many unknowns, so
they are not able to provide any context into whked project will fit as far as all

of the other future things going on that a lothadttwhich are not regulated.
Similarly, another representative from governmezgatibed his concern about the
temporal constraints to project-based CEA as fadtow

“l would suggest that the forecasting future @rpled developments and what
impact those developments will have over timehsatemporal side of the CEA

| think is quite lacking and that is complicatedébnarrow scope or narrow focus
of project-based EIA”.
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The identification of appropriate scales is cru@&A to determine the significance of
project-induced cumulative effects. However, unctaaestrictive spatial and temporal
scales selected for CEA under the project-baserbapp often result in the cumulative

contributions of project stressors being considansmynificant.

4.3.1.2 Data limitations
A second area of concern in assessing cumulatfeetsfunder current EA

frameworks is the lack of required or approprisatad Assessing cumulative effects
involves information gathering from a much greatanety of sources than for assessing
individual project effects, especially informatiabout other existing and planned
activities (Ross, 1998). For example, an assessofi@nimulative effects of a proposed
mining operation in a forest area may require im@ation about existing forestry
activities, coal mines, oil and gas activity andestplanned projects. However,
information about those other projects (past angioposed), is seldom available, and
when available seldom shared. Obtaining the nepedsda/information for CEA is
challenging for the individual proponent. For exdenpne government representative
expressed that:

“Some of the current challenges from my perspeabivfrom a policy’s

perspectives that | would see are the availabilityegionally relevant geo- spatial

information including such things as land use pjaagulatory controls, existing

or proposed developments; environmental monitodeig. | don’t think we have

very many systems in place which consolidatesitiicdmation for the use of
environmental assessment practitioners.”

Thus, the quality of CEA depends on the availabdit relevant data regarding

existing and/or proposed projects. As Ross (1988 “in reality, availability of good

46



information might determine, not only a proponeiatslity to do a CEA, but also the
methods a proponent might end up using to preatipacts”. One practitioner expressed
his views about the need for information or datéodews:

“How do you make a valid cumulative effect assemstmvhen you are not sure of
your data? When you are not sure of who is doihgtwmow or even into the
future? Especially going into the future, thathis scary one. And so EA is done,
the thing is put on the shelf and the next guye®m and he has to do CEA

of his project, without knowing what other guy gislanybody is saying by the
way oh use this study to do help you assess cuivelkeffects.”

In order to facilitate accessibility to good qualitata, some participants suggested the

need to link project and watershed -scale assessm@me practitioner expressed such a

view as follows:

“If a project assessment is done, the proponemappy; he gets his permission
and goes away. But who is adding that into thalzkge and who is coordinating
with the regional level or at the watershed lew@d providing that information for
future people who comes through? These got tcnked some how.”

However, as a result of the lack of necessary métion about other projects,

inconsistencies prevail in CEA. An EA administrator example, expressed that:
“Quite often the data that is used is not alwagegferable, even if you do have
number of projects and this has been the casextomple, up in the oil sands
area where there are multiple projects, that hag® through an EIA, but they
are collecting and using their own data and @lisnalyzed differently or has
different spatial component or accuracy. So théecomes very difficult to

compare across the different projects, becausieedick of standardization in
how data is collected and how data is analyzed.”

4.3.1.3 Unclear thresholds

A third area of concern in current project-basedig#e difficulty in defining

appropriate thresholds. Thresholds are definediastsfic or social standards that
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identify the point at which an indicator changesutounacceptable level (Environment
Canada, 2006). Theoretically, if a project’s effeexceed threshold, then the effect is
considered significant (Hegmann et al. 1999). Havew practice, it is difficult to
define appropriate thresholds for an individualjgets’ cumulative effects (Duinker and
Grieg, 2006), and the project-based approach raisesnportant questions with regard
to thresholds: i) whether a small incremental éftan be considered significant if it
crosses a threshold, and ii) whether cumulativece$fcould be considered insignificant
if cumulative effects of two or more activities drelow thresholds (see Creasey and
Ross, 2005). For example, as one practitioner dbestr
“On a marginal basis most things look like a vemyall change and then at least
to the question does this small measure of chpaoggou over the top? is that
small marginal change is on top of everythingnaaceptable? and I think
nobody really knows the answer to that questiahthe reason nobody knows
answer because it is a difficult question to amswe
The interviewee goes further:
“How much is too much? That one extra drop isysubver some kind of
thresholds and you are not allowed. For examp&aterage total dissolved
solids (TDS) is 0.01 over the threshold, so yauitado it and then that would
force a reply that says why is that too much? Vighgour basis for that and in
reality there is little or no basis to those ldrad thresholds because it is too
difficult to pin down.”
Another practitioner similarly indicated that thene no appropriate thresholds. The
participant noted that “..if people are just looking at their incrementahtdutions-

which is the current state, yes we are making &ritanion but it almost always

insignificant in CEA language because there istandard to relate to.”

48



In addition to the lack of appropriate threshokisother interviewee emphasized that
there is a lack of agreement on the existing tlolelsh noting that “most CEAs lack
context, you need a measure against somethingareddommon agreement that this is
the appropriate contexts.” Overall, a lack of ¢lam defining thresholds for project-
based EA and lack of agreement about the existirggholds pose challenge to the

assessment of cumulative effects under projectebBgeapproach.

4.3.1.4 Lack of Capacity
A lack of clarity in establishing boundaries of @ssment, combined with the lack of

necessary information and unclear thresholds feessng cumulative effects, make it
difficult for an individual proponent to conduct BRinder project-based EA
frameworks. Collectively, these three issues liimét capacity of a proponent to carry out
‘good’ CEA. Many participants argued that the onfisonducting CEA cannot be placed
on individual project proponents, noting that progits lack the capacity and authority
to apply the tools necessary for conducting gosgssnents of cumulative effects. For
example, one academic explained that:

“It is not fair to expect proponents to look aeeything around them in the past

and in the future to look at the cumulative effedthey don't have the capacities

to do it. It is too expensive, it is not their pessibility.”
In addition, regulators are also constrained byldbk of information and by insufficient
timelines to provide good guidance or ‘terms oérehce’ for individual projects to
consider cumulative effects. For example, a fddmtministrator described the problem

as follows:
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“Both proponents and those reviewing EIS (reguitwithin the government
agencies are working against time lines, thelieised ability or capacity to go
out and try and piece together the full rangentdrmation that would need to be
brought on proper or adequate CEAs. Where wouldggoto find what you
needed to know about land use planning in thengarea and the application of
regulatory controls and that is not somethingrikhreadily available for EA
practitioners.”
Similarly, another federal administrator emphasitedproblem noting that “cumulative
effect by its nature is usually broad and commdrgyond the boundaries of what a
regulator might want to look at or may have thénatrity / jurisdiction with in the
legislative authority to act on. As a result, tegulators are unable to really address the
breadth of the problem.” The lack of capacity offbproponents and regulators was

identified as a major challenge to conducting g8&aA under current project-based EA

frameworks.

4.4 The concept of watershed scale CEA

In the second stage of the interview process, dtneapt of W-CEA was explored.
The geographical extent of project-based EA doépravide enough information to
represent relevant watershed processes and camstotam causes to downstream
effects (see Montgomery et al. 1995; Reid, 1998)hé project-based approach, if the
on-site effects of a project are held to an acddetavel, then the project is acceptable
(see Reid, 1993). However, this cannot necessarlgn that all individual projects that
are below an acceptable level are insignificardividlual projects are collectively
responsible for significant cumulative effects iwatershed. As one participant from an
environmental organization explained, citing tharaple of the Athabasca river basin,

“... if you look at the impact of each projects oe #hthabasca in terms of people living
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downstream, each project may be deemed to havecaptable level of impact.”
However, the participant goes on to explain thallectively, activities on the Athabasca
River have resulted in significant adverse effedtgey “... can’t be linked back to any
individual projects, but they can absolutely b&édid to the cumulative impacts of what
has happened.”

Arguably, then, the assessment of cumulative effexrjuires broader spatial scales,
such as watersheds, which play an important roteercharacterization and assessment
of cumulative effects. The majority of participaatgreed, indicating that the watershed
provides an ideal unit for understanding the causkeffect relationships of cumulative
effects to freshwater systems, and can define propgate assessment context for
individual projects. For example, a representdtioen an environmental organization
stated as follows:

“I think that the watershed scale CEA will givewythe context in which your
project is happening. It will give you the sorthzseline information that will tell

you ok my project impact in the broader contexthid entire watershed what
does it actually mean; sort of gives that a megand gives that a context.”

The potential advantages of a more watershed-kgg@dach to CEA have been widely
discussed in the literature (e.g. Duinker and G#@@6; Dubé 2003; Serveiss 2002;
Imperial, 1999; Reid, 1998; Cocklin et al. 1992ehviewees similarly noted the value of
watershed level assessment in, among other thogtifying type and location of the
stressors as well as the total effect of thesssirs on ecosystem components. For
example, an interviewee noted “it is easier to lathe problem if you know where are

the things coming from, what its impacts are gdamge if everything coming together.”
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In addition to accommodating the full range of hanmapacts on VECs, a
watershed-based approach to CEA may provide anrappty to consider the various
interactions and linkages that typically occursa ispatially defined geographic unit (i.e.
watershed processes), and accordingly charactetalempacts (see Reid 1998; Cocklin
et al. 1992). The information generated throu§l-&EA process can then guide
ecosystem-oriented land use planning and developaofidéendscape-specific
management prescriptions (Montgomery, 1995). Asfederal administrator explained:

“CEAs at a broad scale is a tool to generate in&tion to feed into other
decision making processes. It should not be chkeniaed as a planning tool. It is
not, it is an information gathering tool and inf@mon of this nature is used by a
multi disciplinary team usually to try and determitme carrying capacity...of any
geographic region, its ability to host variousiaties agriculture, forestry,

mining and all those different activities and whateek to do is provide
management decisions to those activities where tmegthat extent, to what
volume, so that it feed into that and CEA shouktfenformation to the scientific
community to help determine carrying capacity.”

W-CEA was also identified by participants as patlyt providing a methodology
that identifies thresholds and directs prioritiaatdf restoration opportunities. For
example, one practitioner explained that “... iiyare looking at the watershed scale you
can see changes and you can see again more edfatitizations of resources by
focusing on the things that really matter. It beesreasier to identify those things that
really matter and management at that scale is.ideahddition, as other participants
noted, the watershed-based approach can be a ussfib mobilize interests and
support from individuals, groups and multiple gaweents to focus on common

problems and develop an overall strategy to plamma guide development in a

watershed. Consistent with Serveiss (2002), ppgius identified the strengths of the
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watershed-based approach in its emphasis on aalatdefined geographic area, on
partnerships and stakeholder involvement, and smgalecisions on sound science.
An additional issue that was raised by a few pigiats regarding W-CEA concept
is that a single watershed may not necessarily fmmnueal unit to study effects on
certain environmental components, such as biodtyers air quality, and hence
different levels of assessment may be requirectttebassess and manage cumulative
effects. As an EA administrator explained, “thaldnge is how are we defining
watershed, watershed works for water, it doesrceasarily work for biodiversity,
wildlife for example...It doesn’t necessarily work fair but for many components it
certainly a start of giving you one spatial un8itnilar contention was expressed by
another official from government, who said thatWé were going to measure, we are
going to have to define what cumulative effects whdt are the measurements are going
to use to track that way and there will be so maeasurements you could use...you
have got to define what you are going to measgid at the beginning and do it in terms
that will be of vested interest to your particimahtAnother interviewee from an
environmental organization similarly emphasizedrieed for multiple scales of
assessment to better address cumulative effedtagno
“.... even looking at a watershed basis may notrtmeigh. A good example is
acid rain like acid rain from oil sands is an asploeric impact but this
atmospheric impact is going to damage water andllilo so in more than one
watershed. ....So just being able to regulate inveaiershed won't necessarily
fix your problem .... You can’t just limit yourseib a single watershed you may
have to look at multiple watersheds.”

In summary, participants collectively supported vieav that watershed-based

approach to CEA is valuable; provides informationvarious stressors and effects
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relationships and offers better contexts for profesed CEAs. Participants also
emphasized the need for different scales of assrgsrand integration of information in

each scale to assist the planning approach totegcmanage cumulative effects.

4.4.1 Interaction between watershed CEA and projedbased assessments

All participants expressed that project-based EAsigoply information to W-CEA,
and assessing cumulative effects under projecteb@sas useful if it is done within a
broader context and with a link to analysis atghbr level. The scale, data and threshold
challenges to the project-based approach can bressl in a more watershed or
regional context, which in turn can better define $coping and assessment attributed to
the individual project (Baxter et al. 2001). AsEBA administrator explained, “the need
for project assessment is still going to be theue it will be in a different context and so
if we are doing assessment at a regional scatining those assessments we should be
aligned in addressing some of the data needs d@adstiandardizations...and the project
would have to follow those kinds of protocols is@ssing the impacts of their project.”
The majority of participants expressed that thereds to be better integration of
information from project-based assessment to infeatershed-scale assessment and
planning exercises in order to increase the efimyeand effectiveness of development
decision making. For example, a federal adminigtrabted that “project specific
information could be used to help determine effat® larger scale that then could feed
to planning exercises of various resource manageooenmunities. So it [project-based

EA] is really an information feed into a broadeemoise.”
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As discussed earlier, information generated in £BA could assist in establishing
thresholds for project development. Emphasizing, thine practitioner explained that
“....the broader scale assessment helps to estabsishof targets or guidelines in order
to identify the desired state of a region; it tsuayet or a threshold to manage to and then
project specific assessments can consider thetribations relevant to that target or
guideline. But it requires that to be pre estaleltsbr pre defined.” Another interviewee
illustrated this concept with the following hypotital example:

“Let us say regional CEA is done for intensivei@agture in the South
Saskatchewan River basin. If you did the regi@®&hs, you could determine
how much nutrients are possible to runoff intowaershed or into the rivers and
still be acceptable to the stakeholders. And bgglthat if your landscape could
tolerate let us sayl4 feedlots and you only haxigl& now, and if you want to go
up to your limit you would just accept six morevdnatever would fall beneath
your target. So that is how CEA and EIAs could kvimgether.
In other words, the desired outcomes and acceptatgets set for a watershed or region
under such a broader scale assessment has thégldteguide individual projects and
whether and how individual projects can be develofeipporting this perspective one
practitioner stated that:
“Broader scale assessment sets what a desirednogiisc and build some
objectives in terms of what is going to be acdelgtar not, so that before a
proponent spends a lot of money planning to dmgept they can actually
identify whether or not to even feasible for thiengo or not”.

On the other hand, cumulative effect informatiamirproject-based assessment
could be used to help determine effects at a lasgale (e.g. monitoring). As an EA
administrator described, “project EA would be vasgful if we agreed what residual

impacts from a project are relevant to manage usedhat information to contribute to a

larger knowledge of the change in the environmeithé broader perspective.” The
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participant went on to explain that if the evaloas for individual projects are done in
the desired fashion, then it is possible to “knbe ¢ontribution of the residual effects of
each development into a larger framework to undadsthe overall changes”. Similarly,
one patrticipant from a watershed agency recommetidedhere has to be “integrated
monitoring,” noting that “it is one thing to colleimformation or collect data on
individual sites but there has to be some degreetedration” in order for it to be useful
at either the watershed or project scale.

Several participants expressed that a systemataeps or a framework is required to
provide guidance to influence individual projeas’sign to meet broad scale objectives.
This process would substantially improve the pcactif CEA and implementation of
decisions (Grifths et al. 1998). In addition, cetency in data collection and analysis
across similar type of individual activities in atershed can be achieved. For example, a
scientist who specializes in cumulative effectscpsses emphasized the need for a
framework to guide individual project-based CEAstiag that: “what needs to happen is
they [individual project proponents] need to beltebw to do it and the way they do it
fits into a larger regional CEA frameworks, so theformation becomes part of the
bigger picture but they are not responsible theweseior the bigger picture”. Similarly a
representative from watershed organization notat th

“I think if there is some guidance for how a propat is going to say ok we are
going to measure and we are going to have plamesare managing cumulative
effects. If they don’t really have an over archgqugdelines or some support for
doing that, then each proponent may try diffekeay of doing it and therefore

you are not going to get that consistency andsgibdumay end up with the same
problem.”
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By recognizing stressors through project-based CAs industry, mine) and
effects through broader watershed scale assess(eantsegraded water quality) (see
Dubé, 2003), the overall cumulative effects ingioge can be better assessed and
managed. It implies that the integrated approadboti project and watershed-based
CEA is required to better assess and manage thelative effects in a watershed.
Further, the integrated assessment facilitatestefeedecision-making process about
developments of different types in a watershed r@géon. However, the effectiveness of
integrated process depends on the capability obigement authorities to integrate
different scales of assessment in a feasible wayEA administrator indicated that no
process currently exists for this:

“I think that they [proponents] need to providernsoof the information on how do
they set up the arrangements. | guess we donitvkhe answer right now;

we are starting to think about that but certathlyy [individual project owners]
are partners in the work. So, are they obligabgully upfront? or do we require
them to data in certain way to feed into it? Dognee them a specific role? |
don’t know that there is an answer for that there But absolutely there has to
be a connection between the two.”

Overall, participants noted an opportunity for emsed efficiency and effectiveness
for project-based EA when they are conducted withenbroader strategic assessment
and spatial planning context. At the same timehdwroader scale assessments were
noted to potentially benefit from project-base@ssors information. A systematic
process is required to focus on integrating difiefevels of assessment that allows
efficiency and effectiveness to the overall assesgrand management of cumulative

effects in the watershed. However, there are coisoaver the ability or capacity to

integrate these two assessment models to advadkasystem of W-CEA.
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4.5 Institutional requirements for watershed scaleumulative effect assessment
Generally, institutional arrangements refer togtractures, processes and policy
approaches for making public decisions (Watson619Bome key institutional variables
identified in the literature that influence the mmgement of cumulative effects include
administrative agency and its structure; legistatinstruments; financial arrangements
and key stakeholders (see Dixon and Montz, 199%;Hdll, 1989). The findings from
semi-structured interviews suggest these institaliarrangements are, at a minimum,

necessary to effectively manage and assess cuunsuédtects.

4.5.1 Lead agency
Resource management requires involvement fromrdiftdevels of government (i.e.

federal, provincial and local), and from within Bdevel of government (e.g. agriculture,
forestry, fisheries etc); however, a single agdaamften necessary to lead resource
management processes, within a directive framewookder to drive decision-making
(see Mitchell, 2005). A lead agency is necessargport, communicate and coordinate
the information that may be required for region&lAgParker and Cocklin, 1993; Reid
1993). For example, one academic participant recema®d that government needs to
create an agency responsible for W-CEA, and reguirer departments to feed
information and make decisions in accordance vighresponsible agency. The
participant explained as follows:

“Right now it [management] is in pillars, for exatlapvildlife, environmental

protection etc. People that permit the industrrestifferent than the people that do

EA, which is different than the people doing thedderm environmental

monitoring. We have to stop working in pillars ahgou want to do CEA you
cannot set up your institutions in pillars. You gdw have the pillars but then you
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have to form this horizontal box called CEA braagid that branch stays no matter
what. If all these pillars are apart because otipal reasons or there is not enough
money and the one that always remains is that QaAdh, Government has to set
up an agency that sits on top of these pillarseaednandated to feed information
into this [CEA] box in a way that the box requires

One practitioner interviewed similarly emphasiteat either a government or a
watershed agency could take the lead, noting that Some kind of a government
agency or watershed agency | think would be thg anénue that would be effective
over the long term.”

Some participants expressed that an independesbtarm outside the government
could be established to lead W-CEA. However, tHsy aoted that it would not be
effective without the government’s support. Forrapée, one academic participant
emphasized the need for government to operatb@aaler scale, and also mentioned

“..another possibility is sort of an independeosortium where you have

stakeholders and so the trick is to get reasorzdaele who are not just

advocates for their interests but are really egerd moving beyond that to
coming up with a larger framework or an umbrdfattis going to work for
multiple stakeholders and | think the problem wigen have a multiple
stakeholders is whenever decisions are made ithareopportunity for to debate
and people to disagree.”

One representative from environmental organizatiemtioned that regional
governments should be given authority to implenaetions required to manage
cumulative effects, noting that, “it is better take sure that if the regional people have
the resources, either provide them with the da@iva them the authority to enforce
because they are more likely to do it because litieythere, provincial enforcement
doesn’t work.”

Consistent with Peterson et al. (1989), Kennet®9) &nd Kennett (2002), more

number of interviewees agreed that the assessmdmhanagement of cumulative
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effects can only be achieved through a body witthearanging powers necessary to plan,
encourage and regulate economic activity and heraéstically, the government is an
appropriate agency. Similarly, it was agreed bytrpasticipants that the government
should lead the assessment and management of civawtects at the
watershed/regional level. One practitioner empleasthat the government should take
the lead, noting: “You can’t do it without the gorment. They have to set the vision,
strategy and the framework, basically the procesistlae expectations.” Another
interviewee similarly noted that a “provincial gomg body should lead this and
different stakeholders have to represent eacheoirtéijor land uses forestry, energy,
agriculture, transportation, residential and taurfs

Some participants also mentioned that the fedenaignment also needs to work
with provincial governments for the assessmentraadagement of cumulative effects,
particularly, in cases such as the SSW, whichcaas-jurisdictional watershed. As one
academic participant explained, “it is governmengsponsibility to do it, provincially
and federally. They both have a shared mandatelieed on CEAs.” Similarly an EA
administrator stated that the responsibility “comes down to either provincial or
federal; federal government role should be ensuhagaccountability of what is
occurring between borders or is just between tvawipcial governments.”

Interview results reveal several reasons why thegonent should be the lead for
W-CEA. The primary reason is that the governmeweatakes several monitoring
programs, which make it possible for the integragad sharing of information and also
helps in obtaining consistent information durinigu@e-scale assessment. For example,

an academic participant explained that the govemistgould take the lead “... because
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governments are largely charged with the monitopraggrams” and it is “appropriate for
governments to also operate at the level of trgetanmbrella.” The participant went on
to note that “in order to do that, there has t@lbemework or process in place that can
be used by the whole diversity of individuals whould represents the government and
the different groups that would need to come tagettSimilar to this view, another
participant from a watershed organization emphasize importance of government
leadership in the monitoring of VECs and indicatoosing that “...we need government
involvement in the monitoring side of things beaaserybody can monitor data slightly
differently and perhaps you are not getting thaiststency set of data that you would
like. So may be that is the role why only one orgation [government] doing all
monitoring.”

Second, participants noted that private organinatisuch as watershed groups, may
not have the capacity to implement different regoies when stakeholders recommend
it. For example, a participant from an environmeatganization described as follows:

“l think you need a transparent process so thaty@ody can kind of see what's
happening. If you don t have the government atdbk you lack the ability to
regulate. Without the government at the tableaitidout actual regulations and
enforcements of those regulations you are stuck.”
Government is chiefly responsible to manage differesources (e.g. water, land) and
hence can deal with the geographic context of e¢ng the entire watershed.

Finally and quite importantly, only government lias authority to make the
financial arrangements that would be required tol@ment the actions to assess and
manage cumulative effects at a watershed scalen@gpractitioner expressed, the

government has a critical role in facilitating fineancial arrangements noting that “... if
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we are going to assess CEA we need to have a teedraser pay part of money that
somebody else is using to do the assessment inst@adividual proponents...that has to
be done by some kind of government process. | amsaying everybody else should not
pay into it but it has to be managed and centrdligethe government.” The inabilities of
a private organization to better gather technidatg) and economic resources, and also
to effectively deal with the complexities involveda cross boundary issue, further
implies that the government needs to take leacbresbility for W-CEA. The
impracticality of having a private organizationléad W-CEA was described by an EA
administrator as “...kind of utopian, in that, reatially government would have to
support 1) with money 2) with data and informatamd our experience in this watershed
planning advisory councils is that it is probabheaper for the government to do it
themselves than to try and do it through grantscamdracts.” An EA administrator
agreed, noting that “you can’t leave that [W-CE@&Jin industry or an individual or an
organization, at least not at the start; perhajge d@ris up and running and agree to
framework then another body or institution may talen, but the lead initiative should
come from government.” It is evident that the assent and management of cumulative
effects requires direct leadership from the goventnand a framework to integrate
information and to facilitate decision making byue&ing other decision makers to make

decisions in accordance with objectives of W-CEAerguired.

4.5.2 Multi stakeholder involvement, roles and respnsibilities

In addition to the need for a lead agency, a keyasemerging from interviews was

who else should be involved in W-CEA. Watershed ahaive effects, which occur at
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different spatial and temporal scales across diffeenvironmental components, require
an interdisciplinary team of analysts to assessahge of effects (Reid, 1993). For
example, Reid (1998) suggests that a team of expwiuding fisheries biologists,
anthropologists, archeologists, soil scientists gemlogists will be needed to evaluate
cumulative effects of logging on the riparian habitn addition, a group of stakeholders
representing different levels of governments amugoeernmental organizations are
required to implement the assessment plan. Statefsoinay represent various
departments of the government (e.g. agricultureéirenment, fisheries etc), and other
groups such as industries, environment and watérstganizations, scientific
community (e.g. academics, consultants) in the nshesl.

Representatives of government and non-governmemicags currently engaged in
water management in the SSW are shown in Tableridse groups have particular
mandates for the management of different watersbethonents. However,
understanding and assessing watershed cumulatecshecessarily encompasses all of
these components; hence it is crucial that thesgpgrand departments work together to
decide on the objectives, strategies and actiamsptlamanage cumulative effects in the
entire watershed. The following quote by a pramtiér emphasizes the need for such
stakeholder participation:

“To make the plan acceptable that has to haveoppiate representations from
the stakeholders which means the major indusainesENGOs, the scientific
community and all of those groups have a role. Mawe to have each of the
major land uses and each of the major naturaliiahces and all of the major
stakeholder representatives.”

An EA administrator similarly highlighted the nefed stakeholder participation and

collaboration, and went on to explain that “You @é&o have broader general public and
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Table 4.1 Water governance institutions involvethim South Saskatchewan Watershed

Federal Inter Provincial Local organizations
provincial AB SK AB SK

Fisheries & Prairie Alberta Saskatchewan Alberta SSRB South

Oceans CanadaProvinces Environment Watershed Irrigation west
Water Board Authority Project’s Development
International Association area and Lake
Joint Sask Water Diefenbaker
Commission Development

area

Agriculture &  Agri- Alberta Saskatchewan

Agri -Food Environment Agriculture,  Agriculture

Canada Service Food and and Food
Branch Rural

Environment
Canada

The Canadian
Environmental
Assessment
Agency

Natural
Resources
Canada

Parks Canada

Health Canada

Transport
Canada

Development

Saskatchewan Sustainable
Sustainable  Environment Resource
Resource Developme
Development nt

Ministry of

Natural
Resource
Conservation
Board
(NRCB)

Saskatchewan
Health

Alberta
Health and
Wellness

Saskatchewan
Soil
Conservation
Association

Saskatchewan
urban
Municipality
Association

Saskatchewan
Municipal
Government

Source: Patino and Gauthier, 2009; Orrego, 2007rdrdview data
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first nations involved as well as among the parigeeing that this is the operating
context and here is the change we are willingue With and here are the indicators that
are relevant to tracking.”

An important issue identified concerning multi hklder involvement was the
roles and responsibilities of the various staketwsdn W-CEA. Specifically the lead
agency, project proponents, watershed agenciesa@aatists in academia and other

non-government/non-industry organizations.

45.2.1 Lead agency

There was a general consensus among participandss@issed above, that the
provincial government(s) should take the leadatiie in W-CEA. As a federal
administrator indicated “the provincial governmesit®uld have a responsibility to feed
information into the various exercises.... the proiahgovernments should have a
protocol for sharing the information, so that wee[federal government] can assist the
jurisdictions in developing their respective arehsesource management...then the
provinces could take on a role to manage that im&dion collectively and feed into the
appropriate decision makers.” Another key rolegovernment (lead agency) that was
suggested by interview participants is to estalmigjectives, thresholds and strategies to
implement W-CEA. For example, an administratorestahat “the role of government is
to establish regional planning priorities and aistebe responsible for coordinating the
public debate on setting thresholds”. In additiemy other interviewees suggested that
the government (lead agency) should develop a psacefacilitate financial support that

would be required for W-CEA.
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4.5.2.2 Project proponents

Once a framework for W-CEA is developed, then tlg tole for individual project
proponents is to follow the framework by fulfillitge EA information and adopting
mitigation measures in accordance with the goaldsadmpectives of W-CEA. For
example, one practitioner, suggested that “theam ispportunities to build
implementation schemes where proponents can catdrtb part of a broader scheme by
consistent monitoring of their own effluents orithevn footprints depending on the
indicator that are considered in W-CEA.” Other ggpaints suggested that individual
proponents could provide financial contribution¥CEA. Overall, the interview results
confirm a role for individual project proponentsplanning, data sharing, and monitoring

processes of W-CEA.

4.5.2.3 Watershed agencies

Apart from individual project proponents, otherk&tlaolders, mainly watershed
organizations, should also be involved in W-CEAgass. For example, an academic
participant suggested that the lead agency coulnlve some watershed organizations
and it should empower these organizations withrteeth and financial support. Further,
a watershed organization representative indicdtatthey are keen to participate in the
W-CEA process. The participant explained that vgied organizations are “... sort of
an umbrella organization looking at some of theessthat are out there, providing
advisory comments to the government as far as teglhmonitoring and that type of

things.”
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4.5.2.4 Scientific community
Another important stakeholder identified by papamts was the scientific
community (e.g. researchers, consultants). Separéitipants emphasized that their
expertise is required to develop tools and metho@sidress technical difficulties of
conducting W-CEA. For example, a practitioner enged the importance of involving
the scientific community in W-CEA as follows
“the role of academic community will continue to toetake a look at the
indicators and the approaches that are lookeddrpaovide an independent
evaluation that is based on science and the neweaming issues are
identified and considered as part of the prograsige’
Similarly, another practitioner suggested that:
“Primary role of scientists is to provide matheiwatequations that help tie
indicators to transform landscapes. So if a laapedecomes more fragmented
and one of the indicators is grass land bird gsed¢iow does a fragmented
landscapes influence a bird species? That infeom&gpically comes from the
scientific community. The role of scientist ishelp in the attributions of models
what we call response curves, so that is the pyimtde of scientists.”
The scientific community was identified as playmgey role in providing technical
guidance to decision or policy makers about thelitmmms of VECs and/or indicators

that are being affected by cumulative effects.iBipants viewed the scientific

community as an important stakeholder of the W-Qfdcess.

4.5.3 Establishment of thresholds and identificatio of VECs and indicators
Aside from the organizational structure, an effexiV-CEA involves identification
of i) current conditions i.e. the state of differenmponents of the watershed (e.g.

underground aquifer, surface water), and how dffekinds of activities interact with
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each other and with the water system in a watersdretlii) desired conditions (e.g.
thresholds), which assist in developing stratetpesssess the impacts of developmental
activities in a watershed (See Montgomery et @51 ®Reid 1998). As anticipated,
several participants advocated the need for dewedpresholds for VECs based on the
current state of the watershed in order to manag@itoblem of cumulative effects.
Thresholds help to prioritize and identify areasafcern in a watershed where

development activities are planned. As one pract#i noted, an important aspect of W-
CEA is “... defining thresholds and defining the exteif you have a small project at
one part of the river, if you want to put that imtmntext for the CEAs then you need to
define those limits and on a cumulative effect ®asiou want to know that limits are in
the watershed scale.” The development of threshal&tshelps to trigger management
interventions before they are likely to be excee@ahton et al. 2008). It therefore
implies, based on the results above that the redpitity of establishing the planning
priorities and thresholds lies with the lead age@y example, a practitioner
emphasized that the government should take theeaatie “... where it basically set the
direction and industry has to move or roll in tHaection.” In this regard, the “... role of
government is to decide on what is the future asstidy of these landscapes and let
industry work within that vision.” Such thresholaie important to facilitate the decision
making process for development, by requiring otleaision makers to consider
cumulative effects when making their respectivasiens. For example, an EA
administrator explained as follows:

“Currently there are multiple decision makers mgkiiecisions on different types

of developments...So everybody is making all of these decisionstaede is no
commonality to what they are basing their decigionSo that comes back to the
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idea of identifying what we are all managing foraregional basis, setting limits
and thresholds based on that, and in making ewigidn maker accountable to
taking the considerations of those regional capscénd limits when they make
their decisions.”

In addition to setting the thresholds, which faatk decision-making, the need to
identify relevant VECs and indicators was also eagted by interview participants.
Most participants suggested that VECs and indisabould be broadly defined to assist
the identification of cumulative effects in a wateed-based approach. As one
interviewee stated, “...at a broader scale you inagé to select some very generalized
indicators of course, perhaps as where peoplevéveus where people don't live.”
Others emphasized that the identification of VERsutd be based on science. For
example, one practitioner explained as follows:

“Setting indicators and VECs should be based orstiwedard principles...there are
always tradeoffs; some VECs are easier to studyesmbnd to certain activities
differently than others so you still have to pibken based on the nature of the

change that are influencing the water body anddasdheir importance and their
response to the change.”

Aside from the science point of view, howeversitlso important to consider VECs
from the management perspective. As an EA admatgstsuggested, it is useful to
identify “simple and meaningful VECs with regardtb@ environment and start with
something that we have some tools or governanceagip to control.” It was
highlighted by another EA administrator that thisra need to focus more attention on
identifying terrestrial VECs and indicators that aiseful for the watershed based
approach. The participant explained as follows:

“.. we have good information on water quality amelcan use those as indicators
for the primary parameters of interest that idya@asy. But there is a need for
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some work on the land side as to which of the ipeltators. The literature is all
over the place. | don’'t know how many hundredditierent indicators that are in
the literature and some of them work at one spstale are not necessarily
appropriate at another spatial scale. So yes thermeed to work on VECs and
indicators and part of that work is identifyingtlwhat spatial scale that they
most appropriate at.”

Collectively, interviewees indicated that VECs amdicators that are relevant from both

scientific and management perspectives need tddrdified. However, there was no

clear suggestion as which sets of those VECs atidators need to be focused in the

watershed-based approach.

4.5.4 Monitoring programs

In order to assess VEC conditions, regular momtpgrograms need to be
established. As an EA administrator explained, h@ed monitoring, modeling, the
development of outcomes and understanding whantheators and thresholds are for
those outcomes, very specific numbers to thoseoms tolerances.” Further, it was
emphasized by few other participants that the dmele and protocols need to be
established for successful monitoring programs p8umg this view one participant
from a watershed organization noted that “it ndedse almost like a government
regulated monitoring system just to ensure thatybagly is kind of doing at the right
way... this is why there needs to be an over arcgidance source support system for
that.”

A practitioner interviewed similarly emphasized ntoring requirements for
successful W-CEA, noting that “... monitoring requrents need to be linked to a

specific criteria.” The participant went on to exipl that “... if there is one water quality
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criterion, as an example, for one region or one@tbenthic community...fish...or
population numbers, then monitoring on basicalkbgiantific design that has the power to
detect those changes is what is required.” Suchitoraorg programs, explained the
interviewee, have the power to detect changeseateitional scale and are required for
understanding cumulative effects at the watershatesAll interviewees emphasized the
importance of regular monitoring programs to conéyaassess and monitor VEC
condition, which will ultimately provide informationeeded to help management

decisions concerning cumulative effects.

4.5.5 Data management and coordination

To understand the current state of environmentalpoments, which is essential part
of W-CEA, management and coordination of data egeired. In this regard, an
important responsibility of the lead agency in WACIE to establish and manage a
watershed data system, and to provide guidancstandards for data collection,
analysis, and monitoring. The real concern of &acéi’e CEA is to ensure that the lead
agency obtain the necessary information to perfanalyses (Kennett, 1999; Peterson et
al. 1989). The necessary information may constieengporal and spatial data on variety
of stressors, VECs and indicators in the watersined, including the information
collected as part of individual, small-scale pritgg@arker and Cocklin, 1993).
Participants agreed that an information repositeag needed, and that shared
accessibility and standard data are essentiah®assessment and management of

cumulative effects.
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Ideally, the data needs to be gathered and accdssemh a centralized process as
this would provide opportunities to integrate figyoroject scale information with
regional scale information. This process assisiddntify data needs and gaps rather than
recreating data for individual projects that alneadists from other projects. Thus,
centrally managed and shared information would fiep@ponents, regulators and
practitioners for the assessment of individual getyg. For example, a participant from an
environmental organization emphasized the needdotrally managed data sharing
system saying: “data should be available to evexyalang the river basin, but it needs to
be centrally gathered and assistance needs tddddisised for sharing it... that is one of
the advantage of having a single body that is kihegsponsible for the watershed and
they would be central repository for data.” Simyfaa practitioner noted that:

“If there was a centralized collection of thatalabuld do better job of keeping a
closer eye on what is getting used and whengeisng patterns in use. But also
plan what you are trying to get out of it, ratb®an just storing data, if you
actually make a service available to the propanémtthe purposes of watershed
management and proponents could be small watkkgitle in the smaller
watershed.”

The collection and management of data to suppo@B¥-could be achieved
through establishing collective agreements on dineéts or standards that would help
individuals and groups to handle and understanéfbemation and use it appropriately.
For example, an interviewee noted that “what gowemnt can do is create the
framework, create the consistency and the datacatah, created the codes for data
collection and reporting and responding.” The comrooncern among many

participants, however, was that a large amountbfable data is already stored in

different departments’ databases, which are mastiyn- digital format and are not
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directly accessible for any type of assessmentstefbre, the opportunities to build
networks among existing databases need to be expl@ne of the options raised was to
build networks is through providing incentives malividual research institutions or

organizations to share their information.

4.5.6 Financial commitment
The above data requirements, of course, requiceaafmancial commitment. Most
participants identified economic resources as aarggl requirement to sustain and
manage a W-CEA process. Primarily, the interviesuls suggest that better funding
mechanisms have to be established in order to mmgaié and sustain such watershed-
based assessment practices. Most participants emptahat it's the general public that
pays for W-CEA. As a federal administrator stateé,“public pays one way or the
other...in terms of paying for a product.” Similadye practitioner said, “in my view it
is just a cost of doing business...land uses createflis, it creates liabilities, it creates
benefits for society, for public [and] our tax dol should be directed to doing CEAS”
As such, the government, being the lead agenoyldimanage the system to
provide fiscal resources for the assessment andgeament of cumulative effects (see
Kennett, 1999). One practitioner explained as fadio
“l think that government pays for it. It is thevgwnment’s responsibility for
maintaining the integrity of the watershed. Ibat the function of the individual
proponent or development. So it is the governmesyonsibility to provide
relevant information to track the health of it.”
Participants commonly supported the view thatginernment needs to adopt

mechanisms or approaches to encourage the comnbutom inhabitants, developers

and other stakeholders to support W-CEA. Theseaggpes may include, for example,
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user pay fees, taxes, and license fees. For examfdderal administrator explained that
“the cost of managing such a system has to be boyrtiee public sector and that is not to
suggest that there couldn’t be innovative apprdaakcovering costs through user fees.”
The interviewee went on to explain, “if a proponemghes to access that information
base, perhaps they should be paying for it.” AnoE® administrator shared the
following example as an option to support W-CEA:
“You can collect taxes and 2% of the taxes go artonstitution or something that
manages the information and analysis and thentfees results back in an annual
reporting to government or something like that. fehere different ways of gaining
the money but ultimately you and | are going to pasomeway through our taxes
or whatever, it is going to funnels through goveemiin some way and then it will
be up to government to decide ultimately who wamtmianage all of it or portion
of it and report back but then the response wiliadnave to be through
government.”

As noted in previous sections, establishing thoktsh) monitoring programs and
expert panels in W-CEA, and ensuring its overaikctioning, require stable financial
support from the government. As one government agtnator stated, “..the
investment in environmental monitoring to suppdAChas to be a government led
function.” However, two participants expressed\lesv that economic resources may
not be a major concern because improved organizatiuld reduce the expenses. For
example, an academic participant explained “it iklmbetter organization into a process.
It is system level thinking. ...If we were to bettgganize of what we have, right now,
into a process and framework. It would probablyt essless than what is costing us now
on the government side. Similarly, a practitiongggested as follows

“The approach that | favored is if you look relatito today you would be

spending less money rather than more money tceimght a program like this.

But it would rely on efficiencies in terms of cadinate data collection and
basically less man power because everybody kndves thieir role is as opposed
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to hiring positions to fill all the roles to makare that the things happen... So
frankly | am not sure that the capacity is a drale as people make it out to be.
There is a huge inefficiency in our current systeather than saying we need
more money to do this.”

4.5.7 Enabling legislation

Development of new legislation is regarded as drtheimportant means of
achieving institutional adaptation to effectivetyplement a new or evolving action
(Cortner and Moote, 1994). However, participantsiws differed widely regarding the
need to develop a legal instrument to implement BA@nd related management
actions. Some participants suggested that the ssicd@V-CEA cannot be achieved
without formal commitments through legislated gliites to ensure implementation of
the recommendations emerging from W-CEA. For insaif the impacts on an indicator
are intolerable in the watershed, some of the atiaetivities must cease, or proposed
future activities cannot be undertaken, unless atgpean be reduced. Legislative
instruments enable the responsible administratpemey to take the necessary actions in
such situations.

A provincial administrator, for example, explainéat legislation “...is probably
the only way you get it done. There are some thymgsjust can’t get done on a
voluntary basis and that is also a good vehickenigage in discussions.” In the view of
this participant, legislation assists implementatd W-CEA by mandating participation
by all stakeholders. Legislation also ensures afggtocedural regulations to enforce
accountability and transparency, and requiring rostekeholders including government
departments to make development decisions in aanoedwith W-CEA principles and
findings. As a participant from an environmentajamization stated, “the best way to do

this is to develop an over arching act or set glitations that it would need to be in place
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and that all government departments would be reduw hear to the regulations that are
there.”

Conversely, about half of the participants exprédbat they are not sure whether
legislation is a necessary component of W-CEA. Téxgylained that since W-CEA
involves consensus among various stakeholdessdifficult to develop legislation.
Rather, volunteer programs providing incentivethogroups to follow the
recommendations may be effective. For examplepieesentative from government
noted:

“..one of the key ingredients is a motivating #to identify and engage a

champion or catalyst for the process. Why woh&lkey players want to form a

partnership to address cumulative effects in ththsSaskatchewan? Is there an

impending crisis? Is there a crisis you want tert2How are you going to
motivate the players to engage? | am not surdebétation alone is going to be
sufficient to do that. ... | don’t think legislatios a panacea, | don t think it

Is going to solve the problems that we have with@EA currently.”

Similarly another interviewee from a watershedamigation described that
legislation may not be required at the start ofaess, noting that legislation “is the last
thing...l don’t mean that we don’t need it but | jtisink from timing point of view that
is probably the last thing to happen.’ The paraaipexplained, “new legislation is not
going to change anything without willingness toané ...so | am not sure whether
legislation is needed.”

An interviewee from an environmental organizatiogugd that there should be a
delicate balance between legislation and cooperatioting that legislation “...needs to
come in extreme events when there is a human heafiéwrd or environmental health

hazard that is involved”, but “. you can’t legislate everything...I don t think thitavill

be very well received.” Overall, then, there wascoosensus among interview
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participants about the need for legislation to em$\-CEA success; where some
interviewees opinioned it helps facilitation of WE&, others were not sure. This
diversity of opinions was evident even within e@elticipant group, for example, not all

participants who represented government were ipatipf legislation.

4.6 Anticipated challenges

In the final part of the interview, participantsneeasked to identify the problems
that they foresee with W-CEA. While promoting thepilementation of W-CEA, it is
important to recognize the challenges that areigatied with the W-CEA in order to
manage the institutional structures that suppofithe task of assessing and managing
cumulative effects may pose variety of challeng@st, and of particular importance, is
the issue of coordination. A W-CEA process requinegaging divergent views about the
uses of a resource. As such, participants notéctctimsensus among different
stakeholders about the usage limits and restohgre for the watershed resources will
be a difficult to achieve. In addition, gaining operation across different groups and
government departments to operate at a large bpe#ie was identified as posing a
major challenge, and does not conform to currestttutional arrangements, which are
divided by resource rather than by watershed AmtEA administrator, for example,
noted the difficulty, stating: “some of the mairatlenges are getting some sort of
societal consensus of what it is that they warset® for their watershed because you have
such a divergent point of views.” Similarly anotlaerviewee from government noted:

“I think the challenges would be how to allocdte tesources for land uses and

how to allocate the land and water for differgmiet of the development. For
example the waste water and storm water loadimpgatnon the bow river how we
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are going to allocate these loadings to the diffedevelopments, who gets what
percentage how to share the limited resourcesawve im the basin.”

In addition, as most participants expressed, treremess or education about the
need for W-CEA is difficult to achieve. The lanceus and project proponents may find it
difficult to understand the implications of the vgayey use the resources (i.e. land or the
water). The inability of land users, land managerd project proponents to work at a
large scale would ultimately limit actions to maaagimulative effects. One academic
participant emphasized in particular the challeoigack of awareness, noting that “we
are not used to thinking at this big scale we ¢last't do it; we tend to think in terms of
river reaches and with regard to our research andustry | think we tend to think in
regards to the effluent coming out of the piperhiarly, an EA practitioner explained
that “most people don’t understand the need faatthe landscape is deteriorating
incrementally and most people don’t understand thast people are not putting
pressure on politicians to require them to theslegion that leads to regional CEA.”

Other common challenges to W-CEA identified acquesicipants included the lack
of financial commitment, political will, and diffidties in establishing cause-effect
relationships for a mixture of stressors. It isdevit from the interview results that the
challenges to implement W-CEA are mostly relatedrganizational or institutional
structures. Further, the need for establishingpontilating institutional structures to
support W-CEA was agreed upon by majority of theigi@ants who represented
governments, practitioners, academics, and envieomah organizations as core to the

success of W-CEA.
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4.7. Summary

This chapter presented the results from interviegsarding the current state of CEA
under project EA frameworks, and the key institaéilorequirements for W-CEA. The
interview results suggest that the cumulative ¢ffssessments under project EAs are
rarely undertaken in the SSW, and the project-b&edpproach is faced with
considerable challenges. The project-based EAeaigds suggested by interview
participants are similar to the ones discussetrliterature, and are primarily related to
the lack of guidance to proponents regarding boueslaf assessments and thresholds,
the lack of data from other project EAs in the wsited, and the capacity of both
proponents and regulators to achieve a good CE&nymject EA. Interview results
also suggest that these challenges could be addrbgsestablishing regional objectives
at a broader scale, which could provide betteredrto project-based approaches.

Interview results revealed several opportunitiggtie government to take the lead in
implementing and sustaining W-CEA, but a multi-staélder approach is essential to W-
CEA success. The results also suggest that thielisktaents of thresholds and data
management are necessary components of W-CEAh&iuthte need for legislation
concerning such thresholds and W-CEA initiativesasagreed upon. At the same time,
results emphasize that the coordination and edwcatnong various stakeholders will be
difficult to achieve. The lack of financial commiémt, political will, and difficulties in

establishing cause-effect relationships curremigade the practice of W-CEA.
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CHAPTER 5

DISCUSSION AND CONCLUSIONS

5.1 Introduction

The need to advance CEA to the watershed or relgsgoaée so as to encompass
broader regional understandings and consideratibtise sources of cumulative effects
is well accepted and supported by the scientiftt @management communities across
Canada (e.g. Harriman and Noble, 2008; DuinkerGirgdg, 2006; Dubé et al. 2003).
Developing such a broader watershed or regional €&fires integration of cumulative
effects information from both point (i.e. individyaojects) and non-point (i.e. watershed
processes) sources. Implementation of such anratesywatershed-based approach to
better manage cumulative effects also requiremagtunderstanding of both the science
and institutional requirements of CEA and managdniére issue, however, is that the
science of how to do watershed-based CEA is pregrgsvhereas the understanding of
institutional and capacity requirements to sus@iA is simply not in place. In this
regard, this research was aimed to understandutinent nature and state of CEA under
EA frameworks and to identify the institutional t&gments to advance and sustain a W-
CEA. These objectives were pursued within the cdrdEEA in the South Saskatchewan
Watershed — a watershed spanning the Saskatchellbanadborder, and subject to EA
laws and regulations under the governments of $astaan, Alberta, and Canada. The
sections that follow summarize the primary reseératings, prescribe institutional
requirements to implement and sustain an integnatgdrshed-based approach to CEA

in the SSW, and also highlight areas that requitaré research.
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5.2 Current state of CEA in the South Saskatchewawatershed

At present, the primary approach to assessing atmeleffects in the SSW is
project-based EA. Project-based EA legislatiorhmm$SW is quite unique in that it falls
under three jurisdictions, namely federal, Albema Saskatchewan. The legislation to
assess cumulative effects under project-based Bétisut bythe Canadian
Environmental Assessment ACEAA), and theAlberta Environmental protection and
Enhancement AGAEPEA). However, at present, there are no requergsor provisions
to assess cumulative effects under project-basedrieler Saskatchewan'’s
Environmental Assessment Athefederal CEAA triggers EA for certain projects that
fall under the federal jurisdiction, and the AEPEsjuires that proponents assess
cumulative effects for a list of projects of a e@ntnature and size. Accordingly, not all
developments or land uses are subject to EA uiheerespective legislations in the SSW.
In other words, EA is not applicable to all humatihaties that, while often considered
individually minor, may collectively cause sign#ict cumulative effects. Since only
limited project activities listed under federal &ndprovincial EAs legislation are
assessed, the cumulative effects from several oort-pources typically go unchecked.

The scope of EA is thus a critical concern for alative effects. The key drivers

of cumulative effects in the SSW are mainly nonapsources, such as agriculture and
various stressors associated with population abdrugrowth. Stressors thus originate
from several non-point inputs (e.g. runoff fromiaglture, construction sites, road
development, abandoned mines, recreation, etca@ndften transported over land,
underground, or through the atmosphere to theviegeaquatic system (Carpenter et al.

1998). The current project-based EA approach isrsuifficient tool to address these

81



non- point sources of cumulative effects in the S&Wi a broader watershed scale
approach is very much required.

Consistent with the literature, this research ssggthat the effectiveness of
project-based EA is limited also due to technical anstitutional (capacity) constraints.
These constraints or challenges are mainly relatsdale issues, data limitations, lack of
thresholds, and capacity to operate beyond th&iohaal project. The primary challenge
concerning project-based EA is scale, which inctudeth spatial and temporal aspects.
As per the legislative requirements, individualjpots, while assessing the significance
of project effects, must consider impacts from ofheest, current and future projects. For
example, the federal EA act requires that cumutatiffects of a new project must be
considered “in combination with other projects ctivaties that have been or will be
carried out.” However, proponents often end upciilg the boundaries for CEA that are
not sufficient to identify and determine the trugngficance of the project’'s cumulative
effects in combination with other activities on thadscape. Due to unclear or restrictive
spatial and temporal scales often selected for Gadeer the project-based approach, the
cumulative contributions of project stressors aneags considered insignificant (see
Duinker and Greig, 2006). Also, current practicetaoks many other non point sources,
which usually fall outside the scope of formal EA.

Parallel to the scale issue, there is a lack t# dbout other project EAs that is
available to a proponent to conduct good CEA. Asisgscumulative effects requires
information about other existing and planned attési However, the challenge from a
proponent’s point of view is that information ort@about other projects (i.e. current,

past and proposed) is very difficult, if not impibés, to procure (see Noble 2010).
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Limited data means proponents employ various cutivelaffect analyses with no
guantitative data, or with different data sets,chhiltimately affects the quality of
understanding cumulative effects beyond the prgeale. Related to this is the lack of
clarity in defining thresholds or targets for piijased EA, against which to assess
cumulative change, and the lack of agreement ahose limits and thresholds that do
exist in terms of the significance of individuabpect contributions. These challenges,
coupled with insufficient timelines and guidangapede the capacity of both proponents
and regulators to carry out ‘good’ CEA under projeased EA.

In order to overcome these challenges, this reegaonsistent with emerging
literature, argues for a more regional or waterdbedl assessment process. The regional
watershed scale can provide appropriate contexergets for individual project
assessments, and such that broader scale assessareastsist in the availability and
accessibility of information or data that may bguieed to assess cumulative effects
under project-based EA. As such, a framework neebtle established to integrate the
results from these two assessments approachedantordrive management actions and

to assist both watershed cumulative effects manageand future project-based EAs.

5.3 An integrated approach to manage cumulative edtts in the SSW

The project-based approach to CEA focuses on patgmbject’s incremental
contributions and how the proposed project’s stresssay impact the environment;
broader regional assessment focuses on the capéeitsegion and the total effects of all
stressors so as to determine what level of devedopean be supported (Griffiths et al.

1998). As Harriman and Noble (2008) suggest, “CHayp a different role at each tier of
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assessment, emphasizing different types of cunvelafifects and thus generating
different types of assessment outputs.” The rebaasults confirm this perspective, that
each of the assessment level (i.e. project andrglatd) addresses different cumulative
effects at their respective scales; however, thelt@emphasize that both kinds of
assessment can benefit from each other. Interviewekcated that project-based EAs
will be provided with better contexts through e$isdbng broader scale objectives that, in
turn, helps to achieve effectiveness in EA anctigfficy in project level planning. At the
same time, such broader scale assessments wedetogietentially benefit from project-
based effects information. Further, the interviesults recognize that the integration of
different levels of assessment, particularly webard to establishing development
scenarios and spatial planning objectives, canigeoguidance to future individual
project assessments. A systematic framework isnexdjéor CEA to focus on integrating
different levels of assessment that allows botitieficy and effectiveness to the overall

assessment and management of cumulative effeatsvatershed.

5.4 Institutional requirements for W-CEA

The immediate need to understand the institutice@irements at a watershed
scale is well justified (e.g. Duinker and GriegP8QHarriman and Noble, 2008). In this
regard, the research attempted to understand thegitutional requirements to
implement W-CEA. Both the CEA and watershed manageniterature suggests that
the following institutional aspects need to be stigated when developing a framework
to implement a broader scale management processétte 1999; Slocombe, 1998;

Cortner and Moote, 1994; Peterson et al. 1989) gharteadership; opportunities for a
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cooperative process and to build on existing adstratiive units and institutions; back-
stop legislation and economic instruments; andopleireviews.

In terms of leadership, the research results stigigaisprovincial governments
should lead the process of W-CEA, with some levé@hwolvement of federal
government to assist in the process. Some patitspexpressed the possibility of
creating an independent organization outside gowent to handle W-CEA; however
they also expressed concerns over the stabilispol a system without government
support. The results suggest government leadenshine implementation of W-CEA is
necessary for three fundamental reasons. Firsgrgawent is the only organization that
can direct the integration and sharing of inforimatacross different government
departments, proponents, other public and privggmees, and their respective
monitoring programs. Such data from a variety ohitaying programs can supply
continuous information to the lead agency in assgsnd managing cumulative effects.
This also implies that the government as a lead@gean significantly reduce the costs
for implementing process by linking actions andtpoaplementation monitoring inside
and outside government departments (Heathcote,: 33079. Second, government has
the capacity to use different tools and regulationsnforce CEA mechanisms when
needed. Finally, only government has the authtoitypake the financial arrangements
that would be required to implement coordinatinioens to assess and manage
cumulative effects at a watershed scale.

In addition to the need for government leadersthi@ results suggest the need for a
multi-stakeholder approach to ensure successfulB#®-n this regard, a key issue

explored was who should be involved in W-CEA anaindre the roles and
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responsibilities. Watershed cumulative effects,atoccur at different spatial and
temporal scales across different environmental amapts, require an interdisciplinary
team of experts in which different groups and dipants work together to decide on the
objectives, strategies and action plans to managrilative effects in the entire
watershed. Interview participants identified thavgrnment departments, project
proponents, watershed organizations and the siieecimmunity are the key
stakeholders in the implementation of W-CEA, arat #tach of these stakeholders needs
to be mandated to facilitate the implementatioMe€CEA. The government as a lead
agency must establish objectives, thresholds aategies, in consultation with other
stakeholders, and also be responsible for mandlgengecessary information. Project
proponents then need to provide EA information required format and participate in
the prescribed monitoring programs to assist W-C®Atershed organizations can be
empowered to help direct planning and implementearfdrce required activities (e.g.
data collection, monitoring). Finally, a key rote Scientific community will be to

provide technical guidance to decision or policykera about the conditions of VECs
and/or indicators that are being affected by cutiudeeffects.

The third institutional factor identified was theed to establish regional thresholds
or targets that assist to develop strategies taaggoumulative effects of development
activities in a watershed. Also, such threshol@simportant to facilitate the decision
making process for individual developments and rldned-use decisions by requiring
other decision makers to consider cumulative effdutesholds when making their
respective decisions. Further, interview partictpascommended to identify VECs and

indicators relevant from both scientific and mamagat perspectives to support
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consistent CEA and monitoring processes. Thereanaxpressed need for regular
monitoring programs to constantly assess and moyilE@©Cs conditions, which, in turn,
will ultimately provide information needed to hetpake management decisions
concerning cumulative effects. The data from thaeaitoring programs, and from many
other sources, must be managed through a repositaigta with a shared accessibility
and data networks.

Undoubtedly, then there is a need for financiahgotment to manage the data
and to implement other action plans. Most participauggested the need for better
funding mechanisms, such as user pay fees, taxeédicanses to manage the overall
system of W-CEA. However, participants’ views diid concerning the need to develop
a legal instrument to implement W-CEA and relatehagement actions. About half of
participants suggested the need to develop a &igislto achieve effective
implementation of W- CEA, others expressed thay e not sure whether legislation is
a necessary component. This finding from the inésvs, however, contradicts
perspectives from scholarly literature. Many aushmave clearly emphasized the need
for regional CEA legislation noting that the ladkexisting legislative and regulatory
frameworks is one of the main reason to the custie of regional CEAs in Canada
(Harriman and Noble, 2008; Duinker and Grieg, 2006 addition, it is evident from the
discussion presented in section 5.2 of this thésisthe legislation that supports current
approach to CEA is not at all effective to suppantat needs to be done for W-CEA.
Furthermore, successful examples like the Oak Ridigaraine Conservation Plan (see

Hanna et al. 2007) clearly highlight the importan€eeveloping a legislation to
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accommodate ecologically based planning (e.g. W-C&W regional planning in
Canada.

When identifying the institutional requirements WrCEA, an attempt was also
made to understand the foreseeable challengewthdd impede its implementation.
The research results indicate that the W-CEA wilainter inevitable challenges given
the complexity of the large-scale assessment, articipants emphasized that the level
of necessary commitment, coordination and educatmaong various stakeholders will
be difficult to achieve. The lack of financial comiment, political will, and difficulties in
establishing cause-effect relationships are otregonthallenges to the implementation

of W-CEA

5.5 Opportunities for sustaining a watershed-base@EA

The results of this research suggest four overngahstitutional elements that
would be useful for the implementation of W-CEA hiit the context of the SSW. First,
the government must assume the leadership to inguieW-CEA with the responsibility
of establishing regional objectives, thresholds daikh management tools. Second, a
multi-stakeholder approach involving different lissef government and different
government departments is required to form an &galyand planning team that decides
on and implements the actions necessary to avdul mitigate cumulative effects. In
addition, each of these stakeholders must be dasidmifferent roles and
responsibilities concerning monitoring, implemeiatiat reporting, and enforcements.
Third, legislative or regulatory-based instrumemdged to be developed to: i) facilitate

participation from different sectors and to destgnales and responsibilities; ii) manage
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data; iii) implement management actions; and ig)saislecision making with regard to
individual projects and other land-uses. Finalggr@omic instruments need to be
established to regulate financial arrangementsaonage W-CEA processes.

Based on the above key institutional requiremeartsnstitutional framework is
proposed that would be useful to facilitate W-CEAg(re 5.1). The framework
identifies government as an administrative leachagéhat consists primarily of two
teams; i) an interdisciplinary analytical team.(geientists); and ii) a multi-stakeholder
planning team (i.e. managers). Hence the governbeng the lead agency is essentially
a collaborative organization of government, watedsagencies, researchers and others.
The responsibility of the lead agency is then taldssh thresholds and provide direction
for monitoring programs at the watershed and ptgeale. It must therefore support the
work of the EA branch of government to provide teroh reference to carry out
individual project EAs, specifically in terms ofantifying targets, thresholds, and
indicators for monitoring. In addition, the leadceagy collaborates with other decision
makers (e.g. agriculture, fisheries, transportatao) to make their own respective land-
use decisions within the context of the cumulaéffects thresholds established. Further,
the institutional arrangement consist of overarghiggulatory guidelines or cooperative
agreements to: i) establish a mechanism or prdoessolve participation from different
government and non-government agencies; ii) desagiaées and responsibilities of
various government departments; iii) acquire dataexessary and in a format that is
required by the CEA lead agency; and iv) estaldisth manage a financial mechanism

for W-CEA
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The research recognizes that the proposed instiitstructure may be useful
when a watershed is confined to one political fliason; however, watersheds involving
more than one jurisdiction (as in the case of S8\&Y require individual frameworks
operating within their own regulatory environmeatas to identify and achieve the
targets or thresholds for CEA implementation. Heevethe thresholds need to be
established with the consultation from both juitsioin representatives. It is suggested

here that the federal government plays a key rokich cross-boundary issues.

Government led collaborative agency

A

Analytical team > Planning team
(interdisciplinary) (Multi stakeholder representation)

A

Communication & ) :
implementations of Establishment Acquire data and

recommended actions of thresholds monitoring results

An over arching guidelines or co operative agregmtnparticipate in the
assessment & management of cumulative effects

\4 A 4

Water resource governance institutions in the SSW

Federe Provincia Local ENGO:
e.g. Environment e.g. Saskatchewan e.g. Local e.g. Ducks
Canada Environment Municipalities Unlimited

Figure 5.1: Proposed institutional framework forG#A in the South Saskatchewan Watershed
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5.6 Research contributions

This research contributes to the knowledge andngtattedings of institutional
design that needs to be developed to successhuiiement W-CEA. It also provides
stakeholder knowledge and interpretations aboutiexi CEA provisions and
opportunities to improve CEA in the SSW. Additidgathis research provides a
description on the current perspectives of scientianagement and administrative
representatives” willingness to move forward withreader approach to CEA in the
SSW. Investigation of these participants’ expergsnis an important contribution as it
estimates potential requirements to develop aitutisinal framework to support W-
CEA, and helps to understand the barriers or angdle to implementation. The results
may serve as a study model for similar researcthar watersheds, and provide a
framework to evaluate the ‘readiness’ of watershedslvance CEA to the watershed-
scale.

At the same time, it is important to note the letibns associated with this
research. The interview participants in this reseaepresented a diverse set of
administrative and technical groups; however, iymave been insightful to include also
as the views of individual landowners, particulatyricultural landowners, in the
research process. The understanding of views decksts from individual landowners
may have been useful because the daily and sedaadahanagement decisions made
by these landowners result in an increment of emvitental change (see Spaling and
Smit, 1993). In addition, more direct responsemfindividual developers or proponents
rather than practitioners may have been furthestaskin defining what roles they are

willing to play in W-CEA.
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5.7 Future research

It is suggested through this research that thgiaten of information from
different levels of assessments is key to the |scoEW-CEA, and institutional design
plays a significant role in developing such angnéed framework. Further research is
now required to examine the current capacitiestebbp and implement such an
integrated framework for W-CEA, and the opportwestto ‘link-up’ with project EA.
Additional research is also required to developteo$ Valued Ecosystem Components
(VECs) and indicators that will be useful for tmgegrated assessment and management
of cumulative effects. The results of this reskalearly suggested that the VECs and
indicators for W-CEA should be selected based erstiience and regional socio
economic perspectives, and also useful for botemshed CEA science and project CEA
management. Finally, future investigations neeetalesigned to test the recommended
institutional elements in this research to assigt@oduce an explicit model or
institutional framework for W-CEA. Investigationseaneeded to explore options for
economic instruments and other approaches (e.dketrbased approach) that can be

used to coordinate W-CEA activities.
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APPENDIX A: List of interview topics.

UNIVERSITY OF
SASKATCHEWAN

School of Environment
and Sustainability

Dear ,

Thank you for agreeing to participate in this reskal am including below, for your
reference, a list of the general topics that | widike to explore with you during the
interview. There may be certain areas that you deelnoe more important than others or
some areas that you may not be able to commeiRlease treat this list as a general

guide only. I look forward to speaking with you 800

Sincerely,

Poornima Sheelanere

1. Nature and current status of CEA under EA practce

This first topic explores, in general, the currstaite of practice of cumulative effects
assessment under project-based environmental ass@sis the watershed. Some
specific topics for discussion include:

* The main drivers or sources of cumulative effectthie watershed.

» How the cumulative effects of development are aulyeassessed and managed in the
watershed.

* What is working under the current approach, andesoftthe current challenges under
this approach to assessing and managing cumulkeffieets.

» Whether CEA is worth doing as part of the proje&tfocess.

2. The concept of watershed CEA

The following focuses on establishing the concéptatershed CEA. Specifically, | am
interested in your view on:

* The advantages to assessing and managing cumwéffiéots at the watershed
scale, beyond the scale of individual project
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* Who should be the lead agency or responsible atghand what are the
potential roles of different stakeholders (e.g.govnents, watershed agencies,
industry, academia, etc)

* How CEA at the watershed scale could link-up wité turrent project EA
process; how they might best relate or interact.

» Current CEA programs/activities in the watersheat #ssess, monitor, or manage
cumulative effects at the watershed scale, and ggeincy’s current role.

3. Institutional requirements

This set of topics examines what is needed to ntdk& work beyond the project scale,
at the watershed scale. Attention is focused dndrip identify the key ingredients or
factors for success. The big question here is:

* If we were to implement a watershed CEA framewarkifie South
Saskatchewan Watershed, one that crossed bordesywuld it look like?

* In other words, what would be needed - the keyndke it work, or the factors
for success?

» For example: regulation, capacity issues, datas)getes and responsibilities, etc

4. Final thoughts

| am hoping that the above topics and discussidirheip identify what is needed to start
advancing the concept of watershed CEA. | am ailswyested in:

* Any other advice you might be able to offer, tollitate the advancement of CEA
to the watershed scale

* The challenges/ barriers you foresee in making nsaeel CEA work.
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