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ABSTRACT

This thesis presents an account of water policies in Alberta’s South
Saskatchewan River Basin in reference to the historical factors influencing past
decisions, the claims supporting present reforms and implications for future
policy directions. I begin by investigating the historical factors surrounding early
water policies and consider their influence on water development in the 20t
century. Next I critically examine the policy reforms from 1996-2006 and
consider both how early policy decisions influence contemporary plans and the
claims offered in support of current management decisions. I then look to the
future of water policy in southern Alberta and the planned implementation of
adaptive management systems. | analyze adaptive management theory in the
policy context of Alberta and find the normative claims of adaptive management
insufficient. I then suggest a more robust normative framework to supplement
adaptive management theory.

RESUME

Cette these présente un compte-rendu des politiques de gestion des eaux
dans le bassin hydrographique sud de la riviere Saskatchewan en Alberta en
référence a une suite de facteurs historiques affectant des décisions passées, des
réclamations soutenant des réformes présentes, ainsi leurs implications en terme
de future gestion des eaux. L.’analyse commence par identifier les facteurs
historiques entourant les débuts politiques en mati¢re de gestion des eaux, avant
d’examiner leurs développements au 20e si¢cle. J’examine ensuite des réformes
politiques plus récentes, entre 1996-2006, et examine comment celles-ci jouent un
role en justifiant des plans présents ainsi que certaines réclamations concernant la
gestion des eaux. Finalement, un regard est porté sur le futur de gestion des eaux
dans ce contexte, ainsi que sur le potentiel d’un systéme de gestion
environnemental adaptatif. Une analyse plus profondie de la théorie de gestion
adaptative suggere que les réclamations présentes sont insuffisantes. En contraste,
j’offre ici un cadre normatif plus robuste afin de compléter la théorie de gestion
adaptative.
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Chapter One

Introduction

1.1 OVERVIEW

Meeting water demands in Alberta’s South Saskatchewan River Basin
(SSRB) has been a perennial problem since western settlement began in the 19"
century. The region is semi-arid, winters can be harsh, and the annual variability
in precipitation frequently humbles even the most adapted human and non-human
inhabitants. Despite the obstacles, the region was settled on an agenda ensuring
would-be settlers of sufficient water and land for a prosperous future. However,
as settlement and development expanded throughout the 20" century, southern
Alberta’s limited water resources were subscribed far beyond sustainable limits.

A Malthusian collision between population increase and limited water
resources seemed to be only a matter of time until sweeping changes were made
to Albertan water policy during the ten year period from i996—2006. The result of
these changes has been new legislation, a provincial strategy for sustainable water
use and a new management plan for the SSRB. This study investigates whether
the changes will allow for successful navigation through southern Alberta’s
problems of over-allocation, ecological deterioration, decreasing water quality
and warming climate. A careful assessment of the historical factors influencing
policy decisions, the claims supporting current management plans and the future
directions of water policy warrant serious caution. This thesis outlines why.

The remainder of chapter one is an introduction to the study itself.
Chapter two considers the historical economy of water in the push for Canadian
sovereignty over the west and the settlement of the SSRB. It ties the history of
water policy decisions in the SSRB to the institutional developments of the 20"
century that have rendered water increasingly scarce. Chapter three situates
Alberta Environment’s new management plan for the SSRB within the legislative
framework in Alberta, the province’s Water for Life strategy and the background
studies that contributed to the development of the management plan. Chapter four

is an analysis of the new management plan for the SSRB approved in two phases



in 2002 and 2006. Chapter five assesses Alberta’s goal of implementing adaptive
management strategies in the SSRB in the future. Chapter five concludes by
suggesting how normative guidelines for water management in the SSRB may be
of value both for preserving aquatic and riparian ecosystems and also for
increasing the benefits of adaptive management techniques. The thesis concludes
by summarizing the implications of my findings and outlines areas in which

future research is needed.

1.2 THESSRB

Further details on the SSRB are provided throughout the study but here a
basic orientation is given to provide some of the key facts regarding the SSRB.
The SSRB is a large watershed in southern Alberta draining 121 095 km? or
24.7% of Alberta through four large sub-basins. The Red Deer River comprises
41% of its total area, the Oldman 22%, the Bow 21%, and the South
Saskatchewan 16% (see Figure 1.1). The combined runoff of the SSRB totals
9.28 million cubic decameters annually and includes 43.6% from the Bow basin,
38% from the Oldman, 17.9% from the Red Deer and 0.4% from the South
Saskatchewan (AENV, 2003f).

The contribution of glacial melt to river runoff represents a small portion
of total annual flow but in dry years can be up to 13% of the annual flow and 56%
of the flow in August (Hopkinson & Young, 1998). The remainder of the runoff
is generated by the large alpine snowpack accumulating each year in the Rocky
Mountains to the west which accounts for 87% of average annual flow (Schindler,
2001). The climate of the SSRB is classified as semi-arid with potential
evapotranspiration exceeding average annual precipitation (Schindler and
Donahue, 2006).

The highly variable, and often sparse, rainfall in southern Alberta has
made irrigation an attractive option in the agricultural sector. Two physical factors
make irrigation in southern Alberta successful: First, Southern Alberta’s irrigation
water is extracted from surface waters generated by runoff from the Rocky

Mountains which has relatively low salinity concentrations (Buckland et al.,
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2002). Second, this good quality water allows irrigation to take place without
contributing to soil salinization problems (Chang et al., 1985). The risk of soil
salinization, a condition where salts accumulate on or near the surface of the soil
and impede the normal growth and development of plants, has led to a risk index
that classifies the different soils in the SSRB and estimates their susceptibility to
salinization (see Eilers et al., 1997). Overall, the favorable conditions for
irrigation farming in southern Alberta have resulted in a large irrigation industry
and the SSRB currently houses 60% of Canada’s irrigated land (Coote and
Gregorich, 2000).

Scale 1:1,750,000

Legend
1. Mountin View Irrigation District 10. Ross Creek Irtigation District
2, Leavitt livigation District 11. Bow River lnig:on District
3. Actna Irrigation District 12. Western Irrigation District
4. United Imigation District 13. Eastem Irrigation District
5. Magrath Irrigation District D G lizod Isrieatioa 1%
6. Raymond Irrigation District e
7. Lethbridge Northem Irrigation District ¥,
8. Tober Imigation Distri * Boundary of River Sub-Basin
9. St. Mary River Irrigation District

Figure 1.1 Alberta’s South Saskatchewan River Basin. The four sub-basins and the title
rivers of each are shown as well as the thirteen irrigation districts in the SSRB watershed
(source: Horbyluk and Lo, 1998).
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The population of the SSRB in 1996 was roughly 1.5 million, but due to
unprecedented immigration the forecast for 2021 is a population of 2.1 million; by
2046 the population may be over 3.1 million (AENV, 2003b). In addition to the
human population in the SSRB, approximately 2.9 million cattle, 900 000 hogs,
134 000 sheep and some 4.3 million chickens lived in the watershed as of 1996
(AENV, 2002d). Unmitigated agricultural growth has led to increased fecal matter
and pesticide concentrations, especially during peak runoff events, in livestock
intense regions of the SSRB such as the Oldman River Basin (Byrne et al., 2006).
The over 400 000 ha of irrigated land in Alberta currently accounts for seventy
five percent water use in the SSRB. The remaining twenty five percent is divided

between municipal, commercial and other uses as shown in Figure 1.2.

Water Allocation by Sector in the SSRB

Other, 0.24%
Water Management, 2.83%

Recreation, 0.28%
Municipal, 13.42%

Oilfield injection, 0.91%

Aquatic Environment, 0.99% M irrigation
Dewatering, 1.25% BlAgriculture
Commercial, 3.73% B8 Commercial
£ Dewatering

Agriculture, 1.72%
B Aquatic Environment

Cilfield injection
Municipal
Recreation

Water Management
imigation, 74.58% @0ther

Figure 1.2: Water allocation by sector in the SSRB (adapted from AENYV, 20052a). Note that
“agricultural” uses are classified as non-irrigation and include activities like stock-watering.

Thirteen irrigation districts in the SSRB hold nearly all of the licenses for
irrigation water. Under the Irrigation District Act of 1915, farmer owned
irrigation development has resulted in thirteen cooperative irrigation projects

(shown in Figure 1.1). Natural water supply has been increased through
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infrastructure developments and dams exist on several rivers in the SSRB
including the Bow, the Oldman and the St. Mary’s River. The St. Mary’s is the
SSRB’s only transboundary river. It originates in Glacier National Park, Montana
and flows north into Canada where it contributes ten percent of the annual flow in
the Oldman River. All of the water in the SSRB naturally flows east to
Saskatchewan and under the 1969 Master Agreement on Apportionment Alberta is
required to deliver at least half of that natural flow to the provincial border. The
Master Agreement is also applicable to groundwater. However, water use in
Alberta is overwhelmingly concentrated on surface water with groundwater
accounting for only 3% of water withdrawals (AENV, 2005b).! Although the
interprovincial and international contexts of water in the SSRB will be discussed
where they bear on water policies in Alberta, this study is limited to an

examination of water policies in Alberta.”

1.3  METHODS AND LIMITATIONS

This thesis uses case study research methods to examine water policy
issues in the SSRB for two reasons. First, case studies allow for exploration into
water policy through a variety of data collection methods (Orum et al., 1991;
Meyer, 2001). Second, case studies are a valuable tool when there is no clear
distinction between what gives rise to a phenomenon (i.e. water scarcity) and the
context in which that phenomenon arises (Yin, 1993). By creating spatial and
temporal boundaries appropriate to the problem of interest, case studies allow for
discrimination between phenomenon and context (Cresswell, 1998). Qualitative
research often makes use of case studies to explain why actors within the case
behave the way they do and to understand what factors produce change

(Bradshaw & Elaine, 2005). Accordingly, this project attempts to show how

various factors converge within the context of the SSRB, their influence on

' It is important to note that in the future groundwater withdrawals may become a larger policy
issue in Alberta. These withdrawals would be subject to the 1996 Water Act and the 2003 “Water
for Life” strategy where applicable.

2 Information on the differences and similarities between Alberta and other jurisdictions in Canada
and the United States can be found in Percy (2005), Boyd (2002), Bakker (2007) and Dworsky
and Utton (1993).
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dilemmas regarding water and the policies that result. The remainder of the
methods section provides a synopsis of the materials and approaches used in each
chapter of the thesis are designed to explain developments in water policies for
the SSRB.

Chapter two traces the development of western settlement and the effects
of political agendas on the water resources in the SSRB. Given this research
position, a broad rangé of sources were consulted regarding activities that affected
the development of early water policies. Numerous secondary historical sources
were consulted and, in some instances, primary documents were used as well such
land-grant advertisements from the National Archives of Canada. This approach
carries the defect of excluding research into activities that, as reflected in the
primary and secondary sources consulted, were not clearly associated with water.
For instance, the effects of coal mining in Lethbridge, Alberta are not clearly
associated with their effects on water or policy in the historic record, but the

railroad brought in to allow for coal and agricultural products to reach eastern

- markets is. By focusing case study research this way, one gets a clear picture of

water-related issues, but this does not give an extensive treatment of the history in
the SSRB. This is a noted limitation to the study and a valid caveat to the entire
project given its stated preoccupation with water policies. It is also important to
note the general exclusion of other natural resource policies in the analysis. This
is reflective of the general lack of integration of water policies with other natural
resource policies such as agriculture, forestry and mining in Canada at large (see
Boyd, 2003).

Chapter three concentrates on presenting the current aspects of water
policy in Alberta. It targets three main developments. The first is new government
legislation, the second is Alberta’s provincial strategy for sustainable water use
and the third is the'devclopment of water management plans for the SSRB. There
is a case to be made that in each of the three areas significant insight into water
policy could be gained if one were to concentrate on the processes and
negotiations in each of the legislative, strategic and managerial developments.

However, this study looks only at the processes involved with the management
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plans for the SSRB. This decision was made for two reasons. First, the SSRB

- management plans have been designed by the Alberta Government as open-ended
documents subject to revision and addition as seen fit. As a result, a study of
recent managerial developments is necessarily procedural. Second, the legislative
and strategic developments in Alberta, although certainly open to amendment, are
finalized documents. So although the procedural aspects of their development
pose interesting problems, the chief concern of this research is how their final
assembly bears on water use decisions in current management planning.

Chapter four presents an analysis of the two-phase management plans
approved for the SSRB in 2002 and 2006. Here the specific constraints of both
historic developments from chapter two and policy reforms from chapter three are
analyzed. The analysis distinguishes between environmental, economic and social
factors following the general rubric of Falkenmark and Rockstrém (2004), the
Millennium Ecosystem Assessment (2005), and Pigram (2006). Accordingly,
Alberta’s water policies are examined given the sources and accuracy of data
relevant to the modeling of future water supply and demand scenarios
(environment), the effectiveness of market instruments (economic) and the
decision to scale planning decisions to the SSRB watershed (social). The social
aspect is the least straightforward portion of the analysis and, in this respect 1
concentrate on assessing how social considerations such as public consultations
and political jurisdictions may affect the effectiveness of water policy in the
SSRB. The analysis focuses on a comparison between the data used to guide
decision-making and the data available in academic literature.

Chapter five looks critically at the future of water policy in Alberta’s
SSRB. In this respect, it does undertake an analysis of the future processes that
Alberta’s legislative regime, its Water for Life strategy and the management plans
for the SSRB may undergo. This aspect of the case study is more philosophically
oriented in the sense that it attempts to shed light on the assumptions in both early
policy decisions and the more recent reforms that are relevant to future planning

activities. The sources for this chapter draw on the adaptive management
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literature as Alberta’s provincial water strategy indicates this is the policy
direction Alberta will take in the future (AENV, 2003a).

There are several challenges to case study research that require
mentioning. The first is a general claim in the literature that case studies provide
insight into the causal relationships that lead to a certain phenomenon, such as a
water crisis. However, several authors (Massey, 1999; Harvey, 1996; J. Brown,
2004) argue that the spatial and temporal boundaries used to delimit case studies
influence what factors appear as either causes or effects. This leads to a second
difficulty because it implies that relationships identified in case study research are
constructed and not simply mirrored facts about an external reality (Castree,
2003). Further, in some cases boundaries may reveal multiple causal
relationships so complicated that identifying causes from effects is virtually
impossible (Raper and Livingstone, 2001). Policy discourse is a good example
because words like “sustainability” are frequently and inconsistently used during
policy making (Rydin, 2005). These three difficulties all rely on philosophical
critiques of realism (the idea that there are objective facts in the world) and an
appeal to social constructionism as an explanation for how spatial and temporal
boundaries cause phenomenon at various scales to emerge (see also Marston,
2000).

In this case study I do not attempt to draw direct causal links due to the
narrow scope of the project. As a result, the philosophical criticisms leveled at
case study research can be handled by recognizing that the findings of this thesis
are not necessarily transferable to other regions, even those experiencing similar
water related problems. The links that I draw are analytical and rely on attempting
to understand the historical factors influencing early water policies and the place
of these policies in contemporary reforms. Further treatment is gi\/en in the

literature review, specifically in section 1.5.2.

1.4  OBJECTIVES
This thesis has three main objectives in examining water policy in

Alberta’s SSRB. The first is to identify the historical factors that influenced initial
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policy decisions affecting water in southern Alberta. The second is to attempt to
link the influence of these historical factors to contemporary policy in a manner
suggestive of how contemporary policies may be improved. The third is to assess
how the combination of historical policy influences and contemporary policy
decisions may influence future policy directions in southern Alberta. To
accomplish these three objectives this study engages in the historic, analytic and
philosophic work necessary for improving Albertan water policy. As the study
progresses, it thereby attempts to provide a coherent picture of the past, present

and future of water policy in Alberta’s South Saskatchewan River Basin.

1.5  LITERATURE REVIEW

The trajectory of this thesis considers the past, present and future of water
policy in Alberta. In keeping with this structure, the literature review begins by
presenting an account of why historical factors are influential in water policy
decisions. It then considers the relevance of policy studies for addressing present
concerns. The literature review concludes by outlining how previous geographic
work in po]icy analysis finds its place in a broader tradition of water policy

discussions regarding the future.

1.5.1 Policy Past: The importance of history in water policy

Policy decisions create institutional paths that affect future decision
makers. Sociologists refer to this phenomenon as ‘path dependence’. Path
dependence constrains decision makers because the costs of pursuing different
policy options are relative to the existing institutions and not purely a matter of
choosing the best, or most efficient solutions (Mahoney, 2000). Unfortunately,
many of the existing institutional frameworks for water policy began by assuming
that the basis for water policy was primarily to enable development. In general,
enabling development has meant increasing infrastructure such as dams and
irrigation works to increase water supply (Pigram, 2006).

Institutional paths in water management are created through policies

reflecting the mutual conditioning of social, economic and ideological factors that
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are favorable to development (Hassan, 2003). In the southwestern United States,
for example, the push to settle the west was driven by the potential for social and
economic prosperity and an ideology legitimizing the harnessing of water to
secure those ends (Reisner, 1993). The optimism associated with continued
development of water supplies, however, is waning. Postel (1997) argues that
policies promoting water supply increases through infrastructure development
will not only be unsuccessful because of natural factors, but also because they
promote a misguided normative framework legitimizing the ideology underlying
such policies. More recently, Marq de Villiers (2003) has argued that continued
development of water supplies has often led to unforeseen environmental
consequences that, in turn, have actually reduced supply.

The alternative to increasing water supplies through policies that promote
development is to reduce demand through water policies that promote efficiency
(Postel, 2000). The institutional paths created in such cases are considered ‘soft’
and contrast with ‘hard’ paths that incur high demands for infrastructure that
increases water supply (Gleick, 2002). Given the history of water policy
decisions, however, the transition from hard to soft paths is complex because it
requires reconditioning the social, economic and ideological relationships forged
historically. There are several policy options that reorient supply and demand
relationships with water. These options generalize into command and control and
collaborative approaches.

Command and control governance operates by establishing regulations
and enforcing compliance (Kahn, 1998). Water policies derived under these types
of strategies have not fared well historically because they tend to effectively
regulate large scale projects but fail to capture the cumulative effects of small
scale actors (Schlager, 2004). By contrast, collaborative governance strategies
operate through the devolution of control from state bureaucracy to local
stakeholders. Management approaches such as Integrated Water Resources
Management (IWRM) and Adaptive Management are examplés of governance

approaches that aim at increasing water use options without focusing on increases

in supply.
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Although command and control strategies and collaborative governance
approaches differ operationally both operate on the acceptance of some measure
of natural capacity. In Canada, numerous jurisdictions measure natural capacity
using the watershed as the appropriate geographic scale for governance (Senecal
and Madramootoo, 2005). The watershed is an effective scale for measuring the
natural capacity of water resources for two reasons. First, watershed management
uses the natural boundaries of hydrologic processes to define the area included in
estimating water resource avatlability. Second, the available water resources
within the watershed limit ecologic and social processes dependent on water
(Wallace et al., 2003).

Despite the advantages of watershed management it remains difficult to
transition out of historically contingent yet environmentally detrimental
institutional paths. This is the case because it is.difficult to ascertain, and to prove,
which water problems are causally linked to previous policy decisions and not to
other historically relevant events such as war, drought, or pestilence. A potential
way out of this milieu is to use history itself to frame water policy decisions.
Priscoli (2000) convincingly argues that, in contrast to arguing about historical
contingencies, history can be used to provide a sense of realism that identifies
how previous policy assumptions failed to map on to ecological and social
constraints. The result of consulting traditional policy decisions, suggests Priscoli
(2000), is the construction of a normative frame of reference to guide future
policy decisions with a sense of ecological realism. That is, ecological reality
operates to inform how future water policy decisions should be made. The
influence of traditional knowledge as a guide for justifying how future water use
decisions should take place finds strong empirical support (Trawick, 2001;
Ohlsson et al., 2004) and could benefit water governance in Alberta; Especially in
assessing and adjusting to new environmental and social conditions.

To conclude, Alberta’s history can be characterized, as is shown in chapter
two, as a command and control approach to policy. However, Alberta has recently
developed plans to adopt adaptive management systems by the period 2010-2014
(AENV, 2003a). Adaptive management emerged in the late 1970s as a framework
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emphasizing that natural systems are characterized by change and do not, as
previously assumed, gravitate towards stable equilibrium (Holling, 1978). It
emphasizes an experimental approach to policy making and more frequent
revisions to environmental planning based on the results of experimentation
(Walters, 1986). A more thorough introduction and review is given in chapter five
of the implications that adaptive management has for arranging pragmatic
concessions between Alberta’s institutional paths and concerns regarding

ecological reality.

1.5.2 Policy present: Expected results from geography

Approaches to policy studies in geography are divided. One approach
suggests that the primary purpose of policy studies is to reflect, or mirror,
empirical facts to policy makers (Markusen, 2003). A second approach is critical
of realist assumptions and bases policy studies on an iterative process where what
counts as a “fact” is constructed and conditioned through various layers of use
and meaning associated with words like “sustainability” (Rydin, 2005). Without
exacerbating the disciplinary arguments over these issues noted by others
(Hoggart, 1997), some telling insights have come out of these discussions. The
insights relevant to this study reflect on the relationship between policy decisions
and environmental impacts both causally and at different scales.

Martin (2001) argues that policy analysis requires attention to both the
methodology and quality of evidence if findings are to be relevant. To be
relevant, in this sense, is to demonstrate where socioeconomic welfare can be
improved by directing policy initiatives towards alleviating negative causal
factors. In the following analysis of Alberta’s water policy, Martin’s (2001)
suggestion is taken seriously and empirical evidence from a variety of sources is
used to draw attention to how environmental indicators could improve policy.

Geographers such as Massey (1999) and Raper and Livingstone (2001) are
quick to point out that identifying clear causal links depends largely on the scale
used in analysis. The effects of scale on causal relationships involves policy

research in a process of constructing the “facts” that are then reported to policy
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makers (Castree, 2003). As a result, policy relevance turns on identifying policy
options at a scale that is congruent with policy decisions (Marston, 2000). In the
case of environmental policy, the construction of scale carries relevant
consequences for marshalling empirical facts either for or against policy decisions
(Jones, 2002). Similarly, this study shows how the scale at which empirical facts
are applied to policy decisions has been, and continues to be, a central problem to

resolving water management issues in southern Alberta.

1.5.3 Policy future: Law, society and the environment

Geographers have been investigating how environmental factors affect
resource use since at least the early 1930°s (Hartshorne, 1964). More recently,
geographers have focused on the fit between law, society and the environment in
order to understand how that relationship is changing. There has also been an
increasing focus on how historical conceptions of morality and social justice have
a practical influence on policy decisions (Kobayashi & Proctor, 2003).

Research into legal geography has been especially critical of how property
rights conceptualize the environment as “territory.” Territory, in this sense, refers
to the division of a continuous landscape into discrete units whose boundaries
form the basis for establishing property claims (Ford, 2003). Territorial
conceptualizations of the natural world can be detrimental to understanding that
the law works within an environmental framework and not in an environmentally
abstract context (Sax, 2003). For instance, property surveys and entitlement
claims in Canada have traditionally been made based on land surveys (Blomley,
2003). However, this has created a special set of problems because water
transgresses conventional boundaries of property law, in Alberta and elsewhere,
that work primarily on establishing relationships to land not water (Percy, 1977).

The relationship between owner and property was one of the targets in
Aldo Leopold’s (1966) arguments for a “land ethic” where he argues that
relationships between owners and property should respect the integrity of
ecological systems. By turning attention towards how property claims affect

aquatic systems, Butler (1986; 2000) highlights how normative assumptions in
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legal precedent may not protect aquatic ecosystems when water is extricated from
natural cycles. Canada’s legal system has been criticized at large for its failure to
adequately protect water resources (Boyd, 2003). Alberta is not exempt from
these criticisms as legal publications reveal several deficits regarding
environmental protection and stewardship of the public interest (Wenig, 2005;
2006). Investigations into water policy decisions in southern Alberta therefore
benefit from taking into consideration the conceptual, normative and legal
premises that have shaped behaviors towards water in the past and their

implications for the future.

1.6 A NOTE ON SCARCITY

One of the assumptions of this thesis that needs clarification is that water
problems in the SSRB arise because water is scarce. Technical definitions of
water scarcity, such as Falkenmark et al. (1989), reflect ratios between the amount
of renewable water and the human population. However, purely technical
calculations do not account for the relative nature of water demands or pollution
caused by water use. For instance, Postel (1997, 2000) emphasize the demands on
water relative to different patterns of production and consumption, which
themselves are driven by social and physical factors. Similarly, Wolfe and Brooks
(2003) hold that scarcity includes at least three factors including biophysical
water availability, socioeconomic distribution mechanism and the values guiding
decision makers.

It is important to recognize that standardized measures of water scarcity
often harbor problematic assumptions by simplifying complex processes into
basic metrics. Molle and Mollinga (2003) cite no fewer than 25 possible
categories for handling scarcity conditions arising from different combinations of
water use (drinking water, environmental needs, etc.) and water limits (i.e.
physical scarcity, scarcity from mismanagement, etc.). They also outline how
standardized scarcity metrics carry conceptual deficits in what indices are used for
data collection and the arbitrary nature of the weights given to these indices

(Molle and Mollinga, 2003). For instance, Canada’s Policy Research Initiative
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(2007) recently released their report outlining the Canadian Sustainable Water
Index (CWSI). The report details 15 indices that are grouped into 5 categories and
averaged to produce an overall ranking but does not clearly identify why
averaging water quantity or quality alongside, for instance, the number of days
water service is disrupted, is justified.

One alternative to these measures is to estimate water stress based on
watershed capacity as per the Organization for Economic and Co-operative
Development (OECD). This measure provides the ratio of surface freshwater
intake to actual streamflow or renewable groundwater and considers high water
stress to take place in any watershed “in which greater than 40% of the available
renewable water within the watershed is used by humanity for industrial,
agricultural or personal uses” (http://www.ec.gc.ca/water/en/manage/use/e
_ratio.htm). According to this measure, Environment Canada estimates the South
Saskatchewan River Basin is experiencing “high water stress” and is the only
region in Canada where human withdrawals exceed the OECD standards
requiring at least 60% of the natural flow remain for ecosystem functioning.

It should be noted, however, that even this measure does not include water
quality and insufficiently recognizes how different ecosystems respond to
different levels of water availability. It is also focused on “gross abstractions,” or
total withdrawals, as a measure of water use “intensity” and does not clearly
indicate whether return flows are included in its definition (see OECD, 2004).
Despite these shortcomings, the OECD framework has the benefit of including
humans and ecosystems in a shared framework and avoiding the basic
anthropocentric bias of metrics that do not. Moreover, studies show that in the
SSRB 85% of natural stream flow is required for healthy ecosystem functioning
which is considerably above the OECD standard of 60% (AENV, 2003d).

To clarify, when the term “scarcity” is used in this thesis it should be
understood within the context of the discussion at hand. In chapter two the
discussion of scarcity reflects policy concerns related to a lack of water for
development while in chapters three and four scarcity relates to the limited water

available for both human developments and watershed capacity.
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Chapter Two
The Past: Water, Sovereignty and Settlement

2.1 INTRODUCTION

Water on the Great Plains of North America — the area stretching west
from the 100™ meridian to the Rocky Mountains — has historically been shrouded
in as much myth as fact (Schama, 1995). Scientific theories regarding the water
cycle remained tightly wed with natural theology well into the 19" century (Tuan,
1968). And where religion failed, technology succeeded. “Rain follows the
plough” was not only a slogan for encouraging cultivation in the hopes of
increased rainfall on the parched prairies, it was gospel truth until severe droughts
hit in the 1880s (Kevles, 1999). By that time, however, relatively high rainfall and
expansionist national policies in both Canada and the United States had created
increased demands for water, particularly in a region just east of the Rocky
Mountains known today as the South Saskatchewan River Basin (SSRB).

The history of water policy in the SSRB, which lies predominantly in
Canadian territory, reveals several political memes that persist into the present.
This chapter shows how the political decisions made just over a century ago have
created a cycle of water scarcity in the SSRB that rests on the political dogmas of
sovereignty and settlement. The cycle, illustrated in Figure 2.1, arose as the
government began exercising sovereignty over water by allocating it to incoming
settlers. This created an increase in water demand that was met by increases in
water supply. As was often the case, increases in supply exceeded existing
demand for water and this, in turn, allowed for further allocation of water thereby
increasing water demand in the long term.

This chapter discusses the three key factors that drive this cycle. The first
was the acquisition of control over water by the Canadian and Albertan
governments. This control made possible the second factor, a union between
water and development that increased water demand. And finally, increases in
demand created water shortages that were met through investments in water

infrastructure. As this cycle played out in the 20™ century, it created a unique set
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of problems for policy makers that are critical to understanding later policy

developments in the SSRB.

20" CENTURY CYCLE OF SCARCITY
IN THE SSRB

Excess supply
increases water

use o

\

Increases in
water demand

v

Need for increased
water availability

Figure 2.1: 20" century cycle of scarcity in the SSRB. A conceptual
schematic of the cycle driving water scarcity in the SSRB during the era of
supply-side water development and infrastructure building.

2.2  SOVEREIGNTY AND SETTLEMENT

The agendas of sovereignty and settlement presented complimentary
objectives for the Canadian government in the 19" century. As Evan’s (1975)
notes, Canadian sovereignty was secured largely by inundating the west with
Canadian settlers who served the “purposes of the Dorhinion” by establishing
Canada’s claim to western territory. In meeting the agendas of sovereignty and
settlement however, decision-makers treated water resourées largely ad hoc and
this is demonstrated in the historical record. This section outlines the

developments prior to the creation of water policies in Western Canada and the
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SSRB. It establishes how water polices were created to meet specific conditions
that had arisen prior to any official attempts to integrate concerns regarding water

with other activities, most notably ranching, in the SSRB.

2.2.1 FEuropean settlement: The SSRB until 1886-87

The establishment of the Canadian territory was largely accomplished by
the exploratory survey of John Palliser’s expedition for the British crown from
1857-1859 (Spry, 1963). Palliser himself saw little potential in the southern
latitudes of present day Manitoba, Saskatchewan and Alberta. In his report he
referred to them as a nondescript wasteland of “level, sandy, arid plain”
comprising the “least valuable portion of the prairie country” (Palliser, 1860). In
fact, the region is still known colloquially as “The Palliser Triangle” in
recognition of its dry climate (see Figure 2.2).

Despite Palliser’s initial assessment, the Federal Government of Canada
encouraged settlement of the SSRB. The sﬁccess of settlement efforts coincided,
in the years between 1860 and 1886-87, with a period of relatively high rainfall.
Between 1881-1886 large scale ranching began in the SSRB and the number of
cattle rose from fewer than ten thousand to over one hundred thousand, largely as
the result of American interests moving north (Evans, 1975). Abundant rainfall
allowed ranchers and settlers to rely on the long prairie grasses of summer to
sustain cattle, livestock and wildlife during the winter. It is not uncommon for the
region to experience warm west winds, known as “chinooks,” that evaporate snow
cover and expose fodder for animals during the winter.> Along with favorable
climatic conditions, the success of cattle ranching in southern Alberta was due to
the fact that the Canadian government offered very favorable lease conditions to
land. The enticement of cheap land with few competing interests led to large

leases being taken out by ranching operations. As the government did put a limit

3 Chinooks occur as moist air masses rise (and cool) at the wet adiabatic lapse rate on the western
side of the Rocky Mountains, precipitate at altitude, then descend (and warm) at the dry adiabatic
lapse rate on the eastern side. The result is a very warm air mass descending on the southern
prairies.
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on the total amount of leased land, ranchers were active in making “speculative”
lease agreements to lands that they planned to lease a later date (Potyondi, 1992).
The harsh, semi-arid conditions documented by Palliser returned in 1886-
87, but by this time the SSRB had become home to numerous large ranching
operations and small settlements whose survival that year was tenuous (Breen,
1983). Preceded by a summer of drought, the winter of 1886-87 had unusually
high snowfall with very few Chinooks and below average temperatures. The
results for local ranchers were devastating; cattle, literally frozen in the snow, and
herd losses ranging from 25-60 percent (Potyondi, 1992). This catastrophic event
was a turning point in the history of water use in the SSRB because it created an
increased interest in irrigating land to secure hay for feeding livestock in the
winter. But it was also important in another sense because it occurred just three

years after the transcontinental railroad had crossed Alberta in 1883.

Figure 2.2: Palliser’s Triangle. The “Palliser Triangle” comprises the semi-arid plains
identified by John Palliser as unsuitable for settlement yet bordered by a potentially
prosperous belt of loamy soil and reliable precipitation to the north. Source: Glenbow
Archives, Calgary NA-789-116.
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2.2.2 The transcontinental railroad

The development of the transcontinental railroad across southern Alberta
was key to meeting the double objective of sovereignty and settlement. These
agendas combined to put new pressures on the naturally available water in the
SSRB and the result was an institutional path where it was necessary to both
control water and guarantee it to settlers if the western development project was
to continue.

To secure Canadian sovereignty over the western prairies, large federal
land grants were given to railroad companies who were enticed to lay tracks
tovx;ards land that, once accessible, they could turn a profit on through sale to
settlers (Hedges, 1971). An original syndicate of railway barons was granted
twenty five million dollars and twenty five million acres® of land to develop the
Canadian rail system. This syndicate was initially headed by J.J. Hill, an
American who intended to route the transcontinental railway through his existing
lines in the western United States and to further develop his own rail line through
Monfana and up into southern Alberta (Wolfe, 1992).

When Hill’s plans were exposed he was forced out of the Canadian
railway syndicate by Sir John A. MacDonald and William Cornelius Van Horne,
then General Manager of the Canadian Pacific Railway. In the interests of
Canadian sovereignty, Van Horne’s “single consideration in making the decision
to build in the south [of the prairies] was his determination to stop Hill from
gaining a foothold north of the 49™ parallel” (Mitchner, 1971 p. 9). Itisthus
more than a historic footnote that Canada’s transcontinental railway pushed across
the dry southern prairies rather than coursing north along the North Saskatchewan
River towards preserﬁ day Edmonton where both trading and agriculture were
more promising (along the “fertile belt” in Figure 2.2). Rather, it was a deliberate
act to secure Canadian sovereignty against American interests and one that was
made with little regard for the limits to water in the SSRB.

With railroad development concentrating in Alberta’s south, and to

encourage settlement in general, the federal government downplayed the need for

*25 000 000 acres is equal to 10 117 141 hectares.
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irrigation in the region. The government’s official position was a refusal to
acknowledge the issue on the orders of conservative Canadian Prime Minister Sir
John A. MacDonald. The refusal assuaged large cattle ranchers who leased
government lands and were wary of settlers infringing on “their” land.
Coincidentally, the political support of western ranchers had been instrumental in
the Conservative party’s victorious election in 1878 (Graybill, 2005). As the
railroad pushed west in the early 1880’s however, the government was compelled
to renegotiate lease agreements with ranchers in order to ensure the lands
promised to the rail syndicate would be available for incoming settlers. The

relationship between the railroad and population growth can be seen in Figure 2.3.

2.2.3 Allocating a scarce resource

When understood together, the drought of 1886-87 and the large influx of
settlers combined to put pressure on the limited water resources of the SSRB. On
the one hand, ranchers were concerned that as land was granted to settle
commitments to the railroad that they would see large reductions in their lease
lands. Once the railroad companies sold their land grants to settlers, the ranchers
were also concerned about limited access to water as the amount of private
property increased. To insure themselves against this scenario, ranchers
immediately sought, and obtained in 1886, federal legislation creating “water
reserves” that protected traditional watering holes for cattle. On the other hand,
the political power exercised by large ranchers was increasingly threatened by the
onslaught of immigrant settlers who sought support from Ottawa in wresting land
from leases held by cattlemen (Potyondi, 1992). The failure of the federal

government to act on the demands of the settlers led to open rebellion in 1895.
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Figure 2.3: Railroad development and population in Alberta 1885 to 1911. Source: Atlas of
Alberta (http://railways-atlas.tapor.ualberta.ca/cocoon/atlas/).
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To quell the uprising in the SSRB, the Canadian government cancelled the
speculative lease agreements of cattlemen and this substantially increased the
amount of land available for settlement. Ottawa’s decision appeased the settlers
and, because it only concerned speculative leases and left the ranchers existing
lease claims intact, did not affect existing cattle operations (Potyondi, 1992). The
increases in lands available for settlement and the push for control over land,
however, increased pressure on water (Evans, 1975).

As conflicts in the SSRB became apparent, there was a realization that if
the push to settle the western Prairies and to protect Canada’s territories from
American interests was to continue, it would need a new foundation: irrigation.
Irrigation would enable ranchers to secure enough summer forage for wintering
livestock and increase the amount of arable land for settlers. All that was required
for irrigation was to put the water flowing idly by in the rivers of the SSRB to use.
And when irrigation for hay production began on a large scale after the winter of
1886-87 the chief federal agent in Canada’s Northwest Territories, William
Pearce, began urging the federal government to enact legislation that would
structure water allocation (Wolfe, 1992).

Federal legislation for allocating water required recognizing that there was
a “problem” with water in the SSRB, and on the southern prairies in general, and
defining this problem required political tact. Having denied that there was a
paucity of water in the region the government now had to secure water for settlers
who had headed west as well as to those it still hoped would do so. At the same
time, the government needed to respect its existing agreements with ranching
interests in the SSRB. The solution to this problem came largely from William
Pearce whose knowledge of irrigation, water management, and the context of the
SSRB combined to put water to new and beneficial uses under a legislative |
regime.

Pearce’s influence is immense and his definition and solution to the
problem of securing water in the SSRB remains firmly entrenched in water policy
to this day. Before entering in on Pearce’s formulation of water policy for the

entire Northwest Territory it is important to understand the factors that influenced
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Pearce and his belief in the potential for developing water. For one, Pearce
thought that economic prosperity in the Northwest Territories turned on irrigation
and he, “felt certain that the settlers would not permit the surplus of water to reach
the oceans unused once they were aware of the benefits of water diversion”
(Mitchner, 1971, p. 208). In Pearce’s view, the benefits of irrigation for ranchers
and settlers would provide increased profits while shared water licensing
procedures through adequate legislation could avoid conflicts over water in the
future. '

The existing land claims and economic activity in the SSRB, and in the
Canadian west more generally, were important factors in the development of
water policies in the late 19" century. William Pearce was very aware of the
context in which water policies would be implemented and, in this respect, looked
to regions in the United States where conditions were similar as a means to
developing adequate policies for Canada. To accomplish this task, Pearce worked
together with J.S. Dennis, another federal agent in the Canadian government.
And, while Pearce began drafting legislation in 1892, Dennis traveled throughout
the dry regions of Utah where he observed the American experiences with
irrigation and water management (Percy, 2005). Mormon irrigation activity was a
significant part of the American experience and Major John Wesley Powell,
former head of the US Geological Survey, was also influential in the development
of American water policy. Mormon irrigation experiences and the ideas of Powell
influenced William Pearce and J.S. Dennis and it is important to understand the

role of each in the development of water policies in the SSRB.

2.3 MORMONS AND MANAGEMENT

Canadian water policy in the west, and its western settlement policy in
general, were influenced by the American settlement experience. Historians often
note that law preceded settlement in Canada while in America the opposite was
true (Hedges, 1971). And William Pearce’s beliefs on how to effectively allocate
and divert water were similarly influenced through observing the American

experience and a desire to avoid the pitfalls he saw south of the 49" parallel.
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These pitfalls included: no official administration in place to limit water
allocation and water rights based on prior use that tended to decrease efficiency
by encouraging people to claim more water than was needed (Wolfe, 1992).
These observations were especially valuable given the similarities between
southern Alberta, Utah and Colorado that were appealed to in attracting settlers
from America (see Figure, 2.4). Two important facets of Canadian water policy
turned on analogies drawn from the American experience: 1) The arrival of

Mormon settlers in Alberta; and 2) The need to allocate scarce water resources.

2.3.1 The Mbrmons

Perhaps somewhat fortuitously, Mormon settlers began arriving in the
SSRB in 1887 and with them came a wealth of irrigation experience accumulated
in the dry regions of Utah. By 1890, small irrigation works were in place and in
1893 the first large scale irrigation works began with the purchase of a 700 000
acre’ land option by Mormon leaders Charles Card and John Taylor (Graham,
2001). The Mormon’s had been engaged by railway developers to develop this
project which, being the first of such magnitude, ushered in a new era of land
conversion in southern Alberta (Thompson, 1993). The influence of the Mormon
community on irrigation and farming in southern Alberta was significant in
determining how the Canadian government negotiated land claims with railroad
developers and in identifying suitable areas for irrigation.

When the federal government began negotiating with the Canadian Pacific
Railway to‘ settle the issue of land grants promised to the railroad developers, the
experience of Mormon irrigators in southern Alberta helped shaped policy
decisions. The initial method of settling land grants was through a system of
alternating sections where sectional plots of 360 acres® were granted in
checkerboard fashion to railways. But the Mormon irrigation project, under a land
grant to the Alberta Railway and Irrigation Compény, was successful in getting

approval for alternating townships, the equivalent of 36-section blocks (Den

3700 000 acres is equal to 283 280 hectares.
8 360 acres is equal to 146 hectares.
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Otter, 1990). This effectively opened the door for railroad companies to seek
larger and more continuous parcels of land from the government. And, in later
negotiations, the inefficiencies of alternating townships in the irrigation systems
developed by Mormons proved the point of the Canadian Pacific Railway: land
grants should be made in continuous blocks (Hedges, 1971). As a consequence,
blocks of land covering up to three million acres’ were granted to the railroad for
irrigation development and formed large parts of Alberta’s irrigation districts (see
Figure 2.5). The continuous blocks of land allowed for more efficient use of
canals and ditches transporting water for irrigation and allowed railroad
companies to develop and control entire swaths of land on the prairies and
increase profits through land sales to settlers. Nowhere else in Canada were such
large and continuous blocks of land granted to railroads and in this respect the

early efforts of Mormon irrigators established a precedent peculiar to the SSRB.

Aberta |

The Alberta Railway and lrrigation Company
fves OS0,000 acres choice Fall or Winter Wheat Lands for sale,

| These lands are. situated, it Alberta’s warm belt, a shory distante porth of the |
AMootana Boundory amd at the cast base of the Rowvky Mowmains, 8

| PRICE $6.00 per acre, TERMS: Odeaesh cash, and the balance in sine equal |
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Figure 2.4: The Colorado of Canada. Advertising southern Alberta as the “Colorado of
Canada” was a means of attracting setters west and promoted a common perception that the
regions were similar in both landscape and the potential for prosperity during settlement in
the late 19" and early 20™ century. This advertisement is from 1907. Source: Glenbow
Archives, Calgary NA-3765-3.

73 000 000 acres is equal to 1 214 057 hectares.
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Figure 2.5: Railway land grants in the prairie provinces. The large continuous blocks are located only in
southern Alberta, largely as a result of Mormon influence in early irrigation projects. Source: Atalas of

Alberta (http://railways-atlas.tapor.ualberta.ca/cocoon/atlas/).
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Another important contribution by Mormon settlers was that certain
Mormons, notably Asael E. Palmer, influenced official positions on which lands
were suitable for agriculture (Palmer and Palmer, 1990). As an advisor to the
Canadian Pacific Railway, Palmer was influential in establishing what is now the
Eastern Irrigation District (Palmer and Palmer, 1990). The Eastern Irrigation

District is Alberta’s largest irrigation district at 1.5 million acres,®

an area larger
than the province of Prince Edward Island that has been successfully irrigated for
nearly a century (Eastern Irrigation District, www.eid.ab.ca).

As a result of Mormon experience with irrigation and expertise in farming
under water stressed conditions, the context of the SSRB was influenced
considerably by Mormon activity. During the early 1890s when Pearce was
drafting legislation for Canadian water policy in the region, the settlement of land
grants in large continuous blocks and the determination of lands suitable for
agriculture were important toa government looking to make land attractive to
settlers. Also important was the role that the government would play in providing

such suitable land for agriculture. A central influence on Pearce in regards to this

latter issue was in the work of Major John Wesley Powell.

2.3.2 Major John Wesley Powell _

While the Mormon experience buttressed Pearce’s position that irrigation
could be valuable in the SSRB, it was the ideas of Major John Wesley Powell, a
prominent figure in the development of American water poliéy, that influenced
how Pearce thought water diversion should take place. Powell had also followed
Mormon developments in the western states closely (Resiner, 1993) and had
argued that water was the limiting factor in the settlement of the West (Kevles,
1999). The observations of the American experience by both Dennis and Pearce,
the over-allocation problems occurring south of the border and the lessons from
Powell on water management crystallized Pearce’s beliefs on how to address

water management in Canada’s Northwest Territories. Pearce subsequently

¥ 1 500 000 acres is equal to 607 028 hectares.
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adopted three of Powell’s principles of water management as the basis for

introducing water legislation to Canada (Mitchner, 1971):

1)  The government was to assume title to water resources and deny
riparian rights to landowners in order to stop the wasteful competition
that resulted from the ‘use it or lose it’ conditions in appropriative
rights.

2)  The government was to conduct a thorough inventory of water
resources and potential development sites.

3)  The government needed to establish stringent regulations to provide for

the maximum efficient use of available water.

In 1893, when Pearce drafted what was to become Canada’s Northwest
Irrigation Act the three principles above provided its impetus. But these
management principles also provided the structure for developing water resources
and preventing the “surplus” and “unused” water from flowing wastefully into
Hudson’s Bay. Pearce’s vision was great. He once remarked that when water
resources were fully developed the streets of Calgary would be navigable by boat
(Mitchner, 1971). Given Pearce’s admiration of Powell’s approach to developing
natural resources this is perhaps not surprising. For instance, in a lecture to the
Philosophical, Biological and Anthropological Societies of Washington Powell
(1888) remarked that,

“Man [sic], so far as he is superior to the beast, is a master of his own
destiny, and not the creature of the environment. He adapts the natural
environment to his wants, and thus creates an environment for himself.”

Whether Pearce’s remark was merely a quip or reflective of a deeper commitment
to fully exploit all water resources for beneficial uses it is not far off from
Powell’s remark that “man” [sic] should develop the environment and adapt it to
his wants. In either case, the management principles set out by Powell laid the
foundation for governing water when the Northwest Irrigation Act was drafted

and water use in the SSRB became regulated.
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2.4 THE NORTHWEST IRRIGATION ACT

The Northwest Irrigation Act was introduced to parliament in 1893 but
shelved until 1894. While the Act sat dormant many copies were made available
for public scrutiny but when the legislation was passed by parliament in 1894 no
significant changes were made (Mitchner, 1971). The Northwest Irrigation Act
came into force in 1898 and was structured on a combination of Australian and
American law. From Australia’s state of Victoria the legislation vested water, as
property, solely in the Crown and this included all rights to allocate water
diversions. The American contribution to the Northwest Irrigation Act was the
doctrine of prior appropriation, a ‘first in time—first in right’ method of
establishing the priority of water rights. The adoption of the principle of prior
appropriation was modified from the American model where rights to water were
claimed based on when actual water resources were put to use. The Canadian
version replaced the actual diversion of water with a system where the date of
application for a water license established the priority of water rights (Percy,
1977). Under the system of prior appropriation those who held senior rights were
entitled to the full amount of their claim before the holders of junior rights
received water.

Vesting water solely to the Crown and adopting the system of prior
appropriation were critical to solving the existing conflicts between ranchers and
settlers in the SSRB and in this respect were 1argely ad hoc solutions to water
problems. Prior to the Northwest Irrigation Act, water claims in the SSRB were
established based on the riparian doctrine of British common law. Under the
riparian doctrine, those owning the land directly adjoining a watercourse such as a
river or lake held rights to water. As the de facto method of establishing rights to
water in the SSRB, British common law made the retraction of large cattle leases
an imminent problem for ranchers when land sequestered for settlers or railroad
land grants adjoined a river or lake. To solve this problem the Northwest
Irrigation Act protected the rancher’s “water reserves” set up in 1886 but also
introduced the system of prior appropriation for establishing new claims to water

for owner’s of private property. As a result, traditional watering holes were kept
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open for ranchers while water diversions for irrigation were granted to new
applicants. As land was sold to new settlers the riparian doctrine retained priority
over new licensees but no riparian challenge was ever brought to court in Alberta

so no precedent exists for resolving disputes (Percy, 1977).

2.4.1 Water allocation mechanisms

The Northwest Irrigation Act also established the mechanisms for
obtaining water rights. Those wishing to obtain rights were required to apply for
a license that was granted provided the applicant met a number of criteria.
Applicants had to meet “stringent licensing procedures that required
incorporation, a detailed survey, proof of beneficial use of water, public review,
expedient implementation and operations consistent with approved plans”
(Clarke, 1988; cited in Wolfe, 1992). Percy (1977) notes that the nature of the
water rights obtained under this system was less than a full property right since
the amount of water received could be reduced under certain conditions and the
license was not freely transferable. In fact, water rights were granted indefinitely,
tied directly to both the land and use dictated under the regulations of the
particular license and were transferable only through acquisition of the land to
which they were appurtenant (Percy, 1997). The reason for this strict regulatory
connection between land, water use and water license was in recognition of the
fact that the federal land grants given to entice railroad companies to lay track
westward would be worthless if water rights could not be guaranteed to the

settlers to whom railway lands were sold.

2.5 AFTER THE ACT: A PATH TO SCARCITY

The struggle over water between cattlemen and settlers did not completely
subside under the new licensing system. And when the Liberal Party was elected
in 1896 Pearce found his position atop Palliser’s triangle less stable than under
Conservative rule. The number of land disputes in the SSRB had been increasing
and Pearce’s diplomacy was less than admirable as land in the region continued to

be advertised to settlers which forced Pearce to make tough decisions regarding
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water distribution between settlers and cattlemen (Breen, 1983). The Liberal
victory in 1896 also resulted in Clifford Sifton being named the Minister of the
Interior and in this position Sifton inaugurated an immigration policy that saw
unprecedénted numbers of immigrants flood the western prairies (Thomas, 1975).
Little changed after Alberta became a province of Canada in 1905 as land
continued to be advertised as attractively, though not as honestly, as possible. For
example, in Figure 2.6 all aspects of southern Alberta, including water, are
advertised attractively despite the semi-arid conditions that prevail in the region.
And in Figure 2.7, images of maple leaves are used to enshrine the possibilities of
establishing prosperous homes in the west evéﬁ though maple trees are native to
the east and the maple leaf was not adopted as symbol of Canada until the mid

20" century.
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LAND GRANT
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' fiood Soil- Good Climate Good Wiater Good Markets Good Fuel
: REASONABLE PRICES AND EASY TERMS |
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Maps, Pamphlets, and full Saformation free on application o

T C.S.LOTT on  OSLER, HAMMOND & NANTON !

TALGARY. ALBERTA

Figure 2.6: Land grants in southern Alberta. All aspects of farming in the region,
including water, are advertised attractively in the region, 1907. Source: Glenbow
Archives, Calgary, NA-3765-4.
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Figure 2.7: The new Eldorado. An advertisement promoting western immigration from
1908-1918 promising government protection. The opportunity of plentiful wheat crops is

depicted in a ring of maple leaves that are native to Eastern Canada, but not to the semi-arid
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2.6 WATERIN ALBERTA: 1905-1995

The large number of settler’s heading west on promises of good land, a
government guarantee and good water coalesced the two agendas of sovereignty
and settlement into a single unit that increased pressure on water in the SSRB.
Increasing pressure on watér resulted in a cycle of scarcity where meeting
demands for water was both idealized as a task central to development and

ignored in water policy decisions for nearly a century.

2.6.1 1905-1921

Perceptions towards water changed dramatically at the turn of thé 20t
century. In a seminal essay, then secretary of the US Inland Waterways
Commission, W. G. McGee (1909) argued that where water had once been
viewed as occurring in great excess and as the basis for life that the advances of
modern society could finally and completely render it a resource; water could now
be properly valued in the progress of western civilization.
As a resource, McGee saw the supply side of water management as critical to
development, and this bore on the water in the SSRB. McGee (1909 p. 38) argued
that,

“No more significant advance has been made in our history than that of
the last year or two in which our waters have come to be considered as a
resource—one definitely limited in quantity, yet susceptible of
conservation and of increased beneficence through wise utilization. The
conquest of nature, which began with progressive control of the soil and
its products and passed to the minerals, is now extending to the waters on,
above and beneath the surface. The conquest will not be complete until
these waters are brought under complete control.”

The increasing focus on water supply in the United States and burgeoning
demand for water in Northern Montana required special attention in the Boundary
Waters Treaty struck in 1909 regarding the transboundary waters flowing between
Canada and the United States. The St. Mary’s river, which flows into Canada
from Glacier National Park as part of the SSRB was allotted on the principle of
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prior appropriation — 75% to Canada, 25% to the United States. The race to settle
the SSRB and put water to use, it would seem, was well run since prior claims to
water figured prominently in the rationale for the treaty. A second river in the
region, the Milk River, was allotted using the same principle of appropriation but
reversed each country’s share with 75% to the United States and 25% to Canada.
In each case a prior appropriation of 500 cubic feet per second’ (cfs) was granted
to the country with the larger share of the river during the irrigation season.

It did not take long before a challenge to the Boundary Waters Treaty was
submitted to the International Joint Commission (IJC), an organization created
expressly to settle matters of dispﬁte. The challenge was based on how to interpret
and implement the prior apportionment of waters. Canada’s position was that the
prior apportioned waters should not be shared and that Canada should be entitled
to its full 500cfs before the United States received its entitlement. The United
States held the opposite position. After a series of hearings from 1915-1921 the
1JC issued an Order in 1921 that upheld Canada’s position and also increased the
prior appropriation to 666¢fs'’. The importance of the decision cannot be
overstated in the history of Alberta’s development. For example, almost one
hundred years later in 2004, a similar challenge by Montana resulted in this
response from Alberta,

“Based upon the certainty provided by the 1921 Order, Alberta has
made significant investments to store, convey and deliver water for farms,
industry and power generation. This includes a system of diversion canals,
storage reservoirs...and irrigation canals” (AENV, 2004a).

The certainty provided by the 1921 Order however, did not curtail
growing domestic water problems in the SSRB. Alberta had carried the basic
structure of water licensing from the Northwest Irrigation Act over into provincial
legislation and defects became readily apparent as settlement increased during the
early 20™ century. First, water licenses were granted for indefinite periods of time

and as the number of licenses increased it became obvious that water resources

would soon be over allocated. Second, the difficulty of transferring existing water

? 500 cubic feet per second is equal to 14.2 cubic metres per second.
12666 cubic feet per second is equal to 18.9 cubic metres per second.
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rights to new areas of demand created problems as growing municipal and
industrial centers sought to acquire sufficient water. Upon recognition of these
two problems the legislation was amended in 1920 to prioritize water uses in such
a way that transferring water licenses to a higher priority use would be possible
(but not vice-versa) without also obtaining the land to which the original license
was connected (Percy, 1977). Under the new system water uses were prioritized
in order of importance beginning with domestic use, and subsequently down
through municipal, industrial, irrigation, and “other uses” (Percy, 1997).

The 1920 amendment forestalled water problems but did little substantive
work in relieving.the growing problem of water scarcity in southern Alberta. The
amendment left unchanged the problem of how new users could acquire water -
rights in regions that were already fully allocated and, as social values changed
over time, water resource allocation could not continue apace (Percy, 1986). In
addition, water licenses that were no longer being fully used, or those being
inefficiently used, locked water resources i,ntd rigid allocation patterns with no
possibility of recovery for more efficient or beneficial uses (Percy, 1986). This
proved a persistent issue as Canada’s west continued to be advertised as a
veritable promised land for agricultural development (see Figure 2.8).

The 1921 Order issued by the 1JC and the licensing system implemented
in the SSRB operate on principles of certainty that guaranteed water supply. The
principles, legitimated by the sovereignty exercised over water and instantiated
through the use of water by settlers, provided the basis for development
throughout the 20" century. By 1920 the pressure on water resources in the
SSRB were already requiring a perceptual shift in the nature of water allocations
and recognition of changing social uses for water. Meeting the growing demand
in the SSRB during the 20" century took on an idealized form as increasing
supply became synonymous with the development of the region’s economy and
communities. Being committed to an institutional path focusing on maintaining
secure water supplies, however, required a vision for development that ignored

the limits of available water for agricultural, industrial and municipal growth.
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Figure 2.8: The Last Best West. Settlement promotion in 1907. Source: Library
and Archives Canada, C-030621. .

2.6.2 1921-1950

During the period from 1921-1950, the development of water resources in
southern Alberta concentrated on irrigation. The 1915 Irrigation Districts Act and
promises of strong returns on capital investment in infrastructure resulted in a
number of being projects financed through aggregate cooperatives known as
irrigation districts (Alberta Irrigation Projects Association [AIPA], 2002). Initial

optimism quickly faded as capital returns were low, a cycle of drought dominated
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the 1930s and the North American economy crashed, which significantly reduced
commodity prices (Potyondi, 1992). As concerns regarding development grew, a
legislative restructuring was also in the works.

Jurisdiction over Alberta’s water passed from the federal government to
Alberta under the Alberta Natural Resources Act in 1930. In 1931, Alberta
passed the Water Resources Act and continued the water policy tradition it had
inherited from the federal government. However, the dire situation caused by
falling commodity prices and droughts in the ‘dirty 30°s’ required federal
assistance to avoid the complete collapse of irrigation in southern Alberta. In
1935 the Prairie Farm Rehabilitation Administration (PFRA) was created to assist
in the development of irrigation systems (AIPA, 2002). In 1943 the provincial
and federal governments agreed to heavy federal investments to increase capacity
for irrigation with Alberta promising to eventually take over infrastructure
maintenance (AENV, 2004b). These federal-provincial arrangements, combined
with the clearly held control over water in southern Alberta, combined to produce
an era of intense expansion after 1950. The success of the PFRA through the
1940s and the increased role of local management in irrigation districts that
resulted from farmer initiatives proved, it seemed, that meeting scarcity problems
could be met through the development of infrastructure increasing water supply

(see AIPA, 2002).

2.6.3 1950-1986

The uncertainty surrounding development began to wane as weather
patterns returned rains to the SSRB and federal-provincial partnerships increased
the infrastructure available for securing water supplies after 1950. Soon after the
passing of the Irrigation Act in 1968 the total number of irrigation districts in
Alberta totaled 13, all of which are located in the SSRB. During the 20" century,
irrigation districts amassed licenses to roughly seventy-five percent of total water
allocations in the SSRB (AENV, 2005a). None of the licenses have expiry dates
(AIPA, 2002).
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In 1975, the transfer of control over irrigation infrastructure passed
completely to Alberta. The increases on water demand during the period from
1970-1980 was roughly 50% as the total area of irrigated land grew from 279
877ha to 419 730ha (AIPA, 2002). Meeting the burgeoning demand was
accomplished through increases in supply, specifically through the construction of
dams. Unabated increases in supply, however, began to be seriously questioned
on both social and environmental grounds during the period surrounding
construction of the Oldman Dam in 1986. In many ways, the Oldman Dam is the
quintessential act that brought into question what I outlined earlier as the SSRB’s
cycle of scarcity. It is in the construction of the Oldman Dam that the agendas of
sovereignty and settlement combine and public concerns over water bring an end

to unabated infrastructure development in the SSRB.

2.6.4 1986-1995

In 1986, construction began on the Oldman River dam. The importance of
the Oldman River for trout habitat, a unique cotton-wood ripérian ecosystem and
the proposed flooding of a 43km stretch of valley upstream of the dam drew
protest from environmentalists, Native Ameriéan’s and the public at large (Glenn,
1999). Legal action against the province was taken by the Friends of the Oldman
(FOR) to stbp the dam. The federal court of appeal upheld the position of FOR
and ordered that an environmental assessment be completed for the dam in 1990
which had the effect of making any further construction on the dam illegal,
pending the results of the assessment (Glenn, 1999). Construction of the dam did
not cease. Rather, the Alberta government cited public safety concerns for
settlements below the dam during spring floods as reason for continued
construction (Glenn, 1999). And although the court’s ruling firmly established the
requirement of the Alberta government to gain féderal approval in accordance
with the Navigable Water’s Protection Act (Friends of the Oldman River Society
v. Canada, [1992] 1 S.C.R. 3) the federal government did not issue a stop work

order when construction continued illegally. The dam was completed in 1992.
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In the spring of 1991, the provincial government released a new water
management policy for the SSRB, Alberta Regulaﬁon 307/91. The regulation
established new limits to total water allocations and total irrigated land areas in
the Oldman Basin and the rest of the SSRB. However, the new limits included
expanding the total irrigation area to 14 000 ha rhore than that recommended even
with the new dam in place (Glenn, 1999). As a result, even though the intense
opposition and federal court rulings did not prevent the dam, the Alberta
government did cap water allocation and the expansion of irrigation in the SSRB.
This has effectively ended the era of infrastructure development in the SSRB as
no major dams have been built since. In terms of the cycle of scarcity described at
the outset of this chapter we might now conceptualize it without supply-side

developments in water infrastructure as in Figure 2.9.

| CYCLE OF SCARCITY IN THE SSRB

AFTER 1991

Increased risk of
reduced water
availability

Increases in
water demand

Figure 2.9: Cycle of scarcity in the SSRB after 1991. A schematic of the cycle driving water
scarcity in the SSRB after the era of supply-side water development and infrastructure
building ended. Increases in water allocations translate into increased risk for license
holders.
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2.7  CONCLUSION

Meeting water scarcity concerns through increases in supply reached a
crisis point during the mid 1980s and has persisted as a key feature of water
management in Alberta into the 21* century. The catalyst for the crisis was the
Oldman Dam but the impetus is rooted firmly in the perception that the
institutional paths created under the agendas of sovereignty and settlement are
stalwart pillars of water development. Thé allocation of water in the SSRB has
been based on control of water through the establishment of sovereignty and on
legitimizing development through settlement. Settlement, in turn, creates pressure
to increase water availability through supply-side development and completes a
positive feedback loop when increased development encourages further
population growth and water demand increases.

The limits to water allocation in the SSRB watershed have now been
reached or exceeded. The southern most rivers, the St. Mary’s, Belly and
Waterton rivers have 118%, 80%, and 75% of their median annual flows allocated
(AENV, 2005a). The Oldman and Bow Rivers have 70% and 68% of their flows
allocated with only one river, the Red Deer, remaining relatively unscathed with
18% of its flow allocated (AENV, 2006b). The extensive over-allocation is due in
part to the fact that under the initial allocation system “Instream Objectives” (10s)
were used as measures of acceptable allocation but based solely on agricultural,
municipal and industrial factors without accurate determination of their
environmental consequences (AENV, 2003e). And, without physical limits to
allocation there was no reason to deny licenses to new applicants (Percy, 1987).

By the time the Water Act was passed in 1996 and came into effect in
1999 some twenty thousand licenses made claims on the water in the SSRB
(AENV, 2005a). Then, in 2001, a severe drought demonstrated the extent of over
allocation when total allocations exceeded total available water for the first time
ever in the SSRB (AENV, 2005a). However, the Water Act is constrained by the
history of water policy and the commitments made to maintain control over water
for the purposes of development. The next two chapters present and examine

water policy decisions that have taken place since the Water Act.
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Chapter Three
The Present: From Water Needs to Water Risks

3.1 INTRODUCTION

By the late 20" century there was widespread recognition that the limits to
water supply and allocation had been reached in the SSRB. Limits to supply,
however, did hot deter optimism that development could continue apace through a
commitment to Pearce’s indelible path to institutional success. In fact, the
commitment is explicit and Alberta’s present water policy: 1) Retains crown
ownership of water, 2) Continues the system of prior appropriation and licensing
and 3) Allocates water to promote development (AENV, 2005a). The limits to
supply, however, meant adjusting the rationale for water licensing such that water
in the SSRB can continue to provide the basis for municipal and economic
growth. This chapter outlines how this has been accomplished in the SSRB.

In chapter one I argued that the agendas of sovereignty and settlement
ultimately led to water scarcity concerns providing the rationale for controlling
water resources in the service of development. I suggested that this history could
be seen as a cycle of scarcity where a positive feedback loop of increased supply,
increased allocation and increased demand resulted in both perennial scarcity and
an insatiable need for water in the SSRB. This chapter argues that the recognized
limits to water supply in the SSRB have created a new rationale for water
licensing and shifted the locus of concern from need to risk. This argument builds
on the institutional history of water licensing in the SSRB through a presentation
of three key policies approved between 1996 and 2006. 1) Alberta’s Water Act; 2)
Alberta’s provincial Water for Life strategy; 3) The two phase management plan
for the SSRB approved in 2002 and 2006. The transition from need to risk, can be
seen as an attempt to rectify the defects of earlier policy decisions within the |
constraints of Alberta’s historic water path and to do so in a way that allows

continued development with a limited water supply.
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3.2 THE WATERACT

Alberta’s 1996 Water Act retained some features of the 1931 Water

Resources Act but also introduced new mechanisms for relieving water scarcity.

The Water Act retained the system of prior appropriation (sec. 18) and also

retained the vesting of all water resources as property of the Crown (sec. 3). The

Water Act also created new opportunities to conserve and more effectively use

water by altering the conditions placed on water licenses. Three critical changes

to the Water Act provide new rationale for water management and allocation in

Alberta:
1)

2)

3)

When the Water Act came into effect in 1999, the transfer of
water licenses became possible under section 81. This change
directly addresses the pitfalls in previous legislation of having
water licenses appurtenant to both the land and use specified in
the original license. Now, water licenses may be transferred in
whole or in part on both permanent and temporary terms.
However, transfers must be approved by the province.

The Water Act also introduced a mechanism for reclaiming
portions of licenses during the transfer of a water allocation in
section 83. This change addresses the problem of issuing
licenses for indefinite periods of time by making it possible for
the government to reign in allocations that overextend water
resources. This is accomplished through the enforcement of a
‘conservation holdback’ that allows the government to remove
up to 10% of a water license during a water allocation transfer.
Along with the technical changes mentioned above, a major
change to the implementation of water management plans was
instituted in the new legislation. Under sections 7-15 of the
Water Act provincial control over water resources devolves
from the provincial scale to local (i.e. watershed) scales of
management. At local scales, water management plans must

include public consultation if water conservation objectives for



50

the preservation of biodiversity are established. Management
plans must be approved by the government under sections 7 and
8 of the Water Act. Under section 7 management plans may
also include: 1) Identification of the water management
principles being employed; 2) The geographic area that falls
within the plan’s ambit; 3) A plan for local and regional
involvement in the establishment and revision of the plan; 4)
Criteria for ordering different components of the plan; and 5)
Integration of the water management plan with other plaﬁs for
land and resource development. The legal language of these five

“conditions is not mandatory.

The framework created under the Water Act directly impacts the SSRB as
this region is at the highest risk of licenses not receiving their full allocation of
water. The three changes highlighted here do not encompass all of the changes
made under the Water Act. Rather, the ability to transfer licenses, the mechanism
for holding back water for conservation purposes and the devolution of water
management to local and regional scales represent changes in perception towards
water resources. For example, with Canadian sovereignty secured, and the lands
of the western Prairies under a stable tenure regime, there is no reason for water
rights to remain appurtenant to land claims. The transference of water rights,
therefore, provides a way to increase the net benefits available from water
resources, as it is no longer necessary to guarantee water rights that encourage
settlers to head west.

The “conservation holdback” mechanism represents a similar shift in
perception. Conserving water for environmental protection reflects a perception
of water resources as part of the biophysical systems that ensure the long-term
viability of water resources and ecosystem services. That is, after fulfilling the
need to establish control over water, the locus of concern turns to mitigating long-
term risks. Similarly, the devolution of water management plans from a ‘one size

fits all’ provincial plan to the watershed scale reflects a perception that



51

management plans need to fit with the specific and changing conditions of
different social and ecologic regimes within Alberta. The risk of not doing so is
no longer a failure to guarantee needed water to railroad investors or would be
settlers but a determination of probable economic outcomes should physical limits
not be respected or social values ignored. This process of conditioning water
behavior towards sustainability and away from increasing the risks of
overexploitation finds a counterpart in Alberta’s provincial Water for Life

strategy.

3.3  WATER FOR LIFE: ALBERTA’S STRATEGY FOR SUSTAINABILITY

Alberta’s Water for Life strategy was published in 2003. The process of
developing the strategy involved a significant amount of collaboration with
concerned Albertans. It attempts to secure long-term action plans for sustainable
water use in three main categories: 1) Safe and secure drinking water supply; 2)
Healthy aquatic ecosystems; and 3) Reliable, quality water supplies for a
sustainable economy (AENV, 2003a). The strategy constructs short, medium and
long-term plans to meet these goals and describes the need for such a strategy as
follows,

“Alberta is facing significant pressures on its water resources.
Population growth, droughts and agricultural and industrial development are
increasing demand and pressure on the province’s water supplies, and the
risk to the health and well-being of Albertans, our economy and our aquatic
ecosystems.

In the past, Alberta has been able to manage our water supply while
maintaining a healthy aquatic environment because there has been a
relatively abundant, clean supply to meet the needs of communities and the
economy.

However, fluctuating and unpredictable water supply in recent years
has stressed the need to make some major shifts in our approach to
managing this renewable, but finite, resource.” (AENV, 2003a).

Increasing risks to Albertans, the economy and aquatic ecosystems are dealt with
comprehensively in the strategy according to key water management principles
that emerged during the public consultation process (see Table 3.1). The planning

principles, according to the strategy, provide shared boundaries and a platform for
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Table 3.1: “Water for Life” management principles (AENV, 2003a).

All Albertans must recognize there are limits to the available water supply.

Alberta’s water resources must be managed within the capacity of individual
watersheds. ‘

Citizens, communities, industry and government must share responsibility for
water management in Alberta, and work together to improve conditions within
their local watershed.

Knowledge of Alberta’s water supply and quality is the foundation for effective
decision-making.

Albertans must become leaders at using water more effectively and efficiently, and

will use and reuse water wisely and responsibly.

Alberta must preserve the “first-in-time, first-in-right” principle for granting and
administering water allocations, but water allocations will be transferable to
ensure societal demands and needs can be met.

Healthy aquatic ecosystems are vital to a high quality of life for Albertans and
must be preserved.

Groundwater and surface water quality must be preserved in pursuing economic
and community development.

Alberta will continue to be a leader in drinking water quality and standards to

ensure Albertans have safe, secure drinking water.

cooperation for moving towards watershed management plans for the major river

basins in Alberta such as the SSRB (AENV, 2003a). At the same time the
strategy also provides three key directions to facilitate collaboration in the areas
of: knowledge and research, stakeholder partnerships and conservation (AENV,

2003a). The strategy is both ambitious and measured in its attempt to provide a

comprehensive framework for water management that will meet the demands for

water in Alberta and minimize the risks associated with mismanaged water

resources.

Alberta’s Water for Life strategy is explicit about instituting a new regime

in management where there is,

“... a shift to shared responsibility through a network of partnerships, use of

outcome-based approaches, and collaboration in delivery of services”

(AENV, 2003a).

The use of outcome-based approaches is a recognition of risk, or the probable
consequences of not achieving some desired future state. The Water for Life

strategy is an important policy step in Alberta as it shifts perceptions towards
sustainability and motivates sustainable action by appealing to risk avoidance

through collective action. The water management plan for the SSRB, in both
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phases I and 1I follows suit by recognizing the limits to Alberta’s water and

directly addressing the defects of previous policy decisions that did not do so.

3.4 THE WATER MANAGEMENT PLAN FOR THE SSRB

The management plan for the SSRB was approved in two phases. Phase I
was approved in 2002 to create the conditions for more effective transfer and use
of licenses and also put an interim closure on new allocations on the southernmost
rivers. Subsequent to the Phase I plan a number of background studies were
prepared in order for Phase Il to be able to meet its mandate of balancing human
consumption with environmental conservation. The background studies were
released in 2003 and the final approved management plan for the SSRB was
released in August of 2006.

3.4.1 Phasel ,

Phase I was approved in 2002 and created a market for water allocation
transfers in the SSRB. Under the new market structure water licenses that are
transferred retain their original level of priority and are subject to the approval of
a provincial water Director. The Director approves the transfer if the criteria of
section 82 of the Water Act are met. Some of these criteria include: no harmful
effects on aquatic environments, adequate water quality being maintained for
household and traditional users, no public safety threats, and minimal interference
with infrastructure arrangements. Water allocation transfers may be negotiated
between parties as permanent sales or leases for all, or a portion of, the original
license. Transfers are not affected by changes in water use such as a purchase of
an irrigation license for municipal use (AENV, 2002a).

The market for water allocation transfers “enables a new or existing water
user to acquire an allocation with a level of risk acceptable to the user’s
requirements” (AENYV, 2002a). The introduction of market mechanisms will,
according to some ecdnomists, have the effect of transforming “historical licenses
into marketable commodities” (Horbulyk and Lo, 1998). This transformation will

take place under the watchful eye of the province as the Director must approve of
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transfers that are in line with approved management plans. The transformation
will also have other effects that are not reflected in market transactions, the
benefits and costs of which will be externalized and born by society (Appelgren
and Klohn, 1999). Nonetheless, the potential benefits of Alberta’s water market
should increase water use efficiency and economic output (Horbyluk, 2005).

Phase 1 also recommended an interim closure to new water licenses on the
Oldman River and its southern tributaries (the St. Mary’s and Belly River) subject
to the conclusions reached during phase two of the management plan for the
SSRB. Under the new plan irrigation districts are unable to market the water
licenses granted to them by the province unless they hold a public plebiscite under
section 11 of Alberta’s Irrigation Districts Act, which was passed in 2000.
Licenses within irrigation districts may be transferred between irrigators within
each district.

The approval of Phase I and the recognition that Phase II would contain key
recommendations for managing water in the SSRB meant that the transition
towards reducing risks in the SSRB was indeed taking place under a new rubric of
shared responsibility outlined by the Water for Life strategy. Phase I was guided
by a special steering committee in consultation with existing legislative
requirements, scientific reports, and the public (AENV, 2001). For each of the
four major sub-basins in the SSRB, a Basin Advisory Committee (BAC) was set
up to represent a cross-section of stakeholder concerns in the SSRB, to conduct
one plenary information session on water transfers and to host open houses for
interested members of the public (AENV, 2001). The public consultation process
involved roughly 250 participants (AENV, 2002b).

While it wasn’t clear to some members of the public why freely granted
licenses should now be profitable commodities without a more democratic
distribution (AENYV, 2002c), the imminent risks in the SSRB prompted the Phase
I plan to state that “the importance of the water management issues in the SSRB is
justification to continue without delay on a water management plan” (AENV,

2002a). A market for allocation transfers and a moratorium on new licenses was
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a common sense matter of fact for water policy makers attempting to mitigate the

risks of water scarcity in the SSRB.

3.4.2 Phase 1l Background Studies ,

The second phase of the management plan Was approved in August, 2006
and focuses on balancing water consumption and environmental conservation.
Through a series of background studies the plan is directed at three primary areas:
1) Consumptive water use by humans; 2) Non-consumptive water use by the
aquatic environment; and 3) Modeled projections of future allocation scenarios.

Consumptive water use is “the balance of water taken from a source that is
not entirely or directly returned to that source” (AENV, 2003b). In the SSRB
consumptive water use by the non-irrigation sector is expected to grow the most
in the Red Deer basin as it remains the only river in the SSRB that is not heavily
allocated. Included under consumptive uses are the “non-irrigation” uses
including municipal, industrial, wastewater, and‘agricultural uses unrelated to
im'gatién such as stockwatering (AENV, 2002d). Consumptive water use is
forecast to increase between 35% to 67% in the SSRB due to industrial expansion
and a burgeoning population in the SSRB that is expected to grow from roughly
1.3 million in 1996 to 2.1 million by 2021 (AENYV, 2002d).

Conservation measures and demand side management are expected to
reduce per capita use of water and to promote greater efficiency. However, the
aggregate increases in development and population will lead to an increase in
consumptive use in all four major sub-basins in the SSRB through the entire
forecast period of 1996-2046 (AENV, 2003b). By 2046 the forecasted population
in the SSRB is estimated to be above three million with increases in consumptive
water demands of 63% to 132% above current levels (AENV, 2003b).

Non-consumptive water use by the aquatic environment was determined
by calculating how much water is needed for aquatic and riparian ecosystems in
two respects. The first assesses the current ecological status of river reaches in
the SSRB, the second defines Instream Flow Needs needed to maintain healthy

aquatic ecosystems.
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The Strategic Overview of Riparian and Aquatic Condition (SORAC)
report was designed to provide the background information needed to make
recommendations for Water Conservation Objectives. Only one of the thirty three
river reaches in the SSRB is currently at acceptable levels in all categories. The
remaining 32 river reaches vary from “moderately impacted” to “degraded,”
indicating that the long term health of most rivers is in decline (AENV, 2003b).

The qualitative assessments in the SORAC report were provided by
experts from various fields of the sciences and government but many participants
had poor response rates on issues of biodiversity and riparian needs as they did
not feel sufficiently knowledgeable to respond to questions on these issues
(AENV, 2003c). Ecological status was evaluated by asking participants to
éomment on whether the trend for specific river reaches was towards increasing
or declining river health basqd on their best esﬁmates for the last 5-10 years
(AENV, 2003c¢).

The second aspect of non-consumptive water use by the aquatic
environment was determined by calculating Instream Flow Needs (IFNs). IFNs
are “the quantities of water and water quélity conditions needed to sustain riverine
processes and associated ecosystems over the long term” (AENYV, 2003b). A
technical study was prepared using a weekly time step from 1912-1995 to
determine IFNs for four variables: water quality IFN, fish habitat IFN, riparian
IFN, and channel structure IFN (AENV, 2003d). Determining IFNs was based on
the assumption that river ecosystems are “adapted to, and dependent on, the
natural range of flow variability to sustain the ecological processes and diversity
within the system” (AENV, 2003b). No new studies were conducted in order to
determine IFN values but with improvements to models and the refinement of
previous findings the IFN report “is believed to be comprehensive by today’s
standards” and acceptable for achieving a high level of aquatic protection (AENYV,
2003d).

In addition to consumptive and non-consumptive uses, the background
studies modeled future allocation scenarios in the SSRB. The Alberta

government’s Water Resources Management Model was used to model eight
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different allocation scenarios in order to estimate the availability of waters in the
SSRB to meet allocation and IFN demands (AENV, 2003¢). The model scenarios
are run on a weekly time-step that calculates the total demand against the total
supply of water for a 68 year period from 1928-1995 using collected runoff data
and existing infrastructure capacity (AENV, 2003e). In cases where water
deficits arise the model begins removing water from junior licenses until all senior
water licenses receive their allocations in full (AENV, 2003b). The results of the
model scenarios are referenced to the deficits that occur in dry years and,
accordingly, the fewer deficit years the better.

The scenarios can be grouped and explained as three sets. The first
represents a base case where current water allocations and the Instream
Objectives (I0s) of the management regime in place prior to the Phase I and 11
plans are retained. The second set of scenarios plot the trajectory of water
resources in the SSRB under the existing regulatory regime guiding the maximum
acreage limits for irrigation in the SSRB. The limits established in the early
1990s under Alberta Regulation 307/91 have almost been reached and the model
therefore considers a number of potential development scenarios (AENV, 2003e).
The third set of scenarios is exploratory. Since the effect of I0Os on environmental
protection is not known the first scenario in this set explores replacing 10s with
the IFNs values (AENV, 2003e). The next scenario gives priority to [FNs over
existing licenses and the third scenario models the effects of reducing
consumption in the SSRB by 20%. The fourth scenario in this set considers how
much more water would be available for consumption if both the Red Deer River
and the Saskatchewan delivered 50% of their natural flows to the Saskatchewan
border as per the 1969 Master Agreement on Apportionment between the two
provinces. The final scenario considers the effects of replacing 10s with IFNs on
new allocations and backfitting IFNs onto old licenses where possible. ’

The conclusions of the model scenarios are interesting. In the base case
scenarios 1Os are usually met, except in certain portions of the Bow River and in
the southern tributaries where frequent and substantial deficits exist given the

current level of allocation. In the second set of scenarios, those assessing
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potential development, deficits require further water allocations for irrigation
expansion in the Bow sub-basin under the existing regulatory framework while

~ the Oldman and Saskatchewan rivers begin experiencing deficits as increased
pressure is put on the storage capacity of reservbirs. After fifty years of
development there are substantial deficits for all junior water license holders and
the western irrigation district in the Bow sub-basin has a significant deficit
(AENV, 2003¢).

The exploratory scenarios, which replace 10s with IFNs, indiéate that
when IFNs for the aquatic environment are applied they cannot be met given
current allocation levels (AENV, 2003e). Even if there was a 20% reduction in
water consumption there would only be moderate relief as most of the water
returned would be claimed by junior licenses previously deprived. By fixing fifty
percent of the Red Deer’s natural flow the junior Oldman and Saskatchewan
license holders would experience frequent large deficits as more water is required
to meet the interprovincial agreement with Saskatchewan (AENV, 2003¢). This
would have a substantial influence on allocatiohs as the Red Deer River currently
makes up any deficits that the waters farther south in the SSRB may have
regarding the interprovincial arrangements. |

The results of model allocation scenarios, which combine historic water
availability with current levels and projected levels of water use in the SSRB,
indicate that the risks of water scarcity in the region present a significant problem
in balancing human use and environmental conservation in the SSRB. Finding a
sustainable solution to this problem is the central task of the approved |

management plan for the SSRB.

3.5 THE APPROVED WATER MANAGEMENT PLAN — 2006

The Approved Water Management Plan for the South Saskatchewan River
Basin carries forward the high expectations created by Phase 1 and the Phase 11
studies that the limits of water supply can be managed to reduce risks to economic

development without compromising environmental quality. To wit,
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“Water transfers, within the basin, will allow already allocated water to
move to new demands and will allow for continued economic
development, while improving the aquatic environment through water
conservation holdbacks.”

— Phase I (AENV, 2002a)

“Alberta Environment is leading the development of the province’s first
water management plan to maximize the benefits of water use in the South
Saskatchewan River Basin (SSRB) in a sustainable and environmentally
responsible way.” — Phase I Background Summary Report (AENV,
2003b)

The 2006 management plan does not disappoint. In fact,

“The Approved Water Management Plan for the SSRB is critically
important at this time. It defines how water should be respected now and
into the future. It brings clarity to questions that have been posed for many
years. The aquatic environments of all the rivers have a demonstrated
need for protection, while the economy of Southern Alberta depends on
water for its life blood.” (AENV, 2006a).

So introduced, the plan outlines a “publicly acceptable” strategy for
establishing Water Conservation Objectives (WCOs) and reviews the current
regulations guiding water licensing in the SSRB (AENV, 2006a). The
recommendations of the plan include setting WCOs at 45% of the natural flow
rate of rivers or the existing Instream Objective plus 10%, whichever is greater;
this is a goal that will take “many years” to reach (AENYV, 2006a). It recommends
that no new applications for allocations be accepted anywhere in the SSRB except
for the Red Deer River Basin and recommends repealing' the 1991 regulation on
water allocation with the present plan superseding previous regulations.

The Red Deer River receives special attention in the management plan as
it is the only river that has the potential for further allocation and is therefore in a
position to be developed in a sustainable fashion. The management plan
recommends that allocation on the Red Deer rise from the current level (18%) to
45% or 600 000 cubic decameters which will support future growth for the next
40 years (AENV, 2006a). Once the limit to allocation is reached a review is to be

conducted on the state of the aquatic environment.
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In addition to establishing new management strategies for the SSRB, the
new plan makes recommendations on both market allocation transfers and the
Water Act. The conservation holdback of 10% during allocation should be
universally applied to recoup water for environmental needs and the Waier Act
should be amended such that: 1) Private parties can hold licenses expressly for the
purposes of conservation; 2) Parts of licenses can be cancelled; and 3)
Unallocated water would become part of a Crown Reservation to be used for the
“greatest benefit to society” (A‘ENV, 2006a).

The new water management plan continues the traditional system of prior
appropriation for water allocation and does not recommend that any licenses be
cancelled for the sole reason of “accomplishing recommended outcomes of the
water management plan” (AENV, 2006a). Rather, the plan prioritizes possible
outcomes by emphasizing the risks of receiving or not receiving water and
recommends that an inter-basin coordinating committee be set up to facilitate

matters of common concern during periods of water shortage (AENV, 2006a).

3.6 CONCLUSION

The shift of concern from controlling water supply in the SSRB to
managing the risks associated with limited water resources has been outlined in
three key policies in the SSRB. The Water Act, Alberta’s Water for Life strategy
and the 2006 approved management plan for the SSRB reflect a new approach to
water management in Alberta. This transition has been accomplished within the
main constraints of the legislative framework initiated by Pearce in the late 19"
century as the government retains water as property of the Crown and rights to
water are granted on a system of prior appropriation. However, by replacing the
rationale for water use decisions the method for implementing water policies
through allocation transfers and environmental conservation employ risk as the
motivator for sustainability. Chapter four critically assesses whether risks have
been correctly and democratically calculated as this is a prerequisite for
sustainability and for sharing the risks of water scarcity at a level acceptable to

users.
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Chapter 4
The Present: Sustainability and Risk in the SSRB

4.1  INTRODUCTION

In just over a century Alberta’s south went from a din of ranchers and
whiskey bootleggers to a fully industrialized agricultural hub. The growth has
been unprecedented and immigration to major urban centers such as Calgary has
likewise increased water demand apace. The increased pressure on water in the
SSRB is now being handled through new legislation, the province’s Water for
Life strategy and new management plans for the SSRB watershed. Critical to the
success of Alberta’s revisions to public policy is how policy decisions reflect and
respond to the empirical facts, economic institutions and social values that have
shaped the SSRB prior to, and during, western settlement.

Chapter three presented Alberta’s new management plan for the SSRB in
reference to the provincial framework for water policy in Alberta. 1 argued that
the limits to water supply created a new rationale for water policy decisions based
on the risks of scarcity should limits not be respected. In this chapter I question
whether the limits, and consequent risks, of water in the SSRB have been
correctly assessed. I argue that a critical assessment of the empirical history,
institutional and environmental needs and social concerns guiding water
allocation in Alberta reveal alarming miscalculations. Some of the consequent
problems have been inherited from previous policy decisions, others are the result
of more recent errors, but their cumulative effect is a management plan that is

sustainable only on a best-case scenario.

4.2  SURFACE WATER AVAILABILITY

Alberta’s management plan for the SSRB uses the period from 1928 —
1995 to model future allocation scenarios. The credibility of model results, in
turn, depends on whether the time perfod used adeqﬁately represents likely future

conditions (Jakeman & Letcher, 2003). The utility of model scenarios for
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- attaining sustainability is therefore critically linked to the history of water

availability in the SSRB. That history however, is contested.

After a severe drought in 2001 Alberta Environment commissioned a
study to assess whether the trend towards lower flows reported by citizens and
farmers was empirical fact or nervous fiction. The results of the study for three
major rivers in the SSRB (the Bow, the Red Deer and the Oldman), concluded
that no trend towards increased or decreased streamflows existed for the period
1912-2001 (AENV, 2004c). Shortly after the Alberta Environment study was
published, a similar study was published claiming that there has in fact been a
negative trend in stream flow during the 20t century and that the southernmost of
Alberta’s rivers are experiencing the sharpest declines (Rood et al., 2005). By
extending a premise shared by both studies perhaps some clarity for future policy
decisions may be found. Both studies agree that concerns over streamflow decline
stem from uncertainty regarding variability in streamflow at longer time scales
such as centuries or millennia. Fortunately, the relatively short instrumental
record available for the 20" century in the SSRB can be sﬁpplemented by proxy
measures available for reconstructing empirical flows at time scales relevant to

resolving long-term concerns.

4.2.1 The empirical evidence

Paleoecological studies using both tree ring records and saline diatom
deposits in lake sediments demonstrate that conditions in southern Alberta have
been drier in the past than in 20" century. Case and MacDonald (2003) traced
tree ring histories in the prairies of Alberta and determined the mean flow during
the 20" century for the South Saskatchewan River Basin (SSRB) for a 522-year
period. In the SSRB the mean flow was 6.5 percent higher in the 20" century
than during any of the last five centuries with the period from 1912-1967 showing
an average above the rest of the (already wet) 20" century (Case & MacDonald,
2003). These relatively high flows were interspersed with relatively short |
droughts, such as those of the “Dirty 30’s” that turned much of the western

prairies into a large dust bowl. Similarly, saline diatom records show that at
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multi-centennial scales the western prairies experience prolonged periods of
intense drought brought on by dramatic climate shifts not uncommon to the region
(Laird et al., 2003). Many of these droughts were longer and more severe than
any seen since western settlement and correlate strongly to oceanic events such as
the Pacific Decadal Oscillation that brings warm water to the west coast of North
America and dry conditions to Alberta (MacDonald & Case, 2005).

The history of streamflow in the SSRB and the climate of the western
Prairies in general reveal that the 20" century streafnﬂows came at a high period
in geologic terms. But what about the future? The impacts of climate change on
areas already under water pressure could exacerbate water shortage probléms and
further compound effective management. It is therefore worth examining how

well the SSRB management plan prepares for climate change effects.

4.2.2 Climate change forecasts for the SSRB

The SSRB management plan does not consider the potential effects of
climate change claiming that models contain too much uncertainty to inform
policy decisions (AENV, 2006a). But given the empirical evidence for flows in
the SSRB even a cyclical return to drier flow conditions from recurring climatic
cycles could have serious impacts. And of the existing climate model scenarios,
most are in agreement that the prairies will experience an increase in temperatufe
in the 21* century (Schindler & Donahue, 2006). Although the effects of climate
warming on runoff in the rivers of the SSRB are less certain, the literature
presented below suggests that changes in climate will affect precipitation,
potential evapotranspiration and glacial ablation, each with the effect of lowering
overall streamflow in the SSRB.

Winter snowpack in the Rocky Mountains generates most of the critical
flows needed during periods of high water demand in the summer. Climate
models suggest that increased temperatures will shift the precipitation regime in
the SSRB towards thinner snowpacks but increased total precipitation in the form
of rain (Lapp et al., 2005). Because rainfall is a much less effective producer of

runoff than snow melt the overall result of precipitation changes in the SSRB is a
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net reduction in streamflow, especially the streamflow needed during the critical
summer months when water demand is highest and precipitation is lowest.
Increased temperatures in the SSRB is also projected to increase potential
evapotranspiration demands such that increased precipitation will likely be
exceeded by increases in potential evaporation; this in a region where actual
streamflow in the summer has been reduced by 84% in the 20" century from
anthropogenic withdrawals (Schindler & Donahue, 2006).

Compounding the problem of declining runoff and increasing evaporation
rates is the declining buffer provided by glacial melt during the late summer and
early fall when snowpacks are gone and precipitation is low. Alberta’s alpine
glaciers have retreated considerably in the 20" century and have traditionally
contributed between 13-56% of the streamflow in summer. Alberta’s
southernmost river, the St. Mary’s, finds its headwaters in Glacier National Park,
Montana where the remnants of hundreds of glaciers formerly found in the park
have a predicted extinction date near 2030 (Hall and Fagre, 2003). The results for
the ecology and economy of southern Alberta could be severe as the St. Mary’s
Rivér contributes 10% of the annual flow in the Oldman River, is used to irrigate
some 150 500 ha and is the most heavily subscribed river in the province with
118% of its median annual flow allocated for withdrawal or diversion through
2060 km of conveyance infrastructure (AENV, 2005a; St. Mary’s Irrigation
District, http://www.smrid.ab.ca/).

4.2.3 Implications

The émpirical evidence and model forecasts unanimously indicate that 20"
century streamflows in the SSRB do not represent likely future conditions.
Despite these facts the management plan for the SSRB takes what historically has
proved to be a best-case scenario in terms of streamflow and offers it as the basis
for all subsequent management decisions on sustainable water use in the SSRB
(AENV, 2006a). There is good reason to reign in this optimism. First, the
management plan for the SSRB models future allocation scenarios using the

period from 1928-1995 even though the 20" century averaged 6.5% more runoff
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than previous centuries (Case and MacDonald, 2003). Second, the effects of
climate cycles, precipitation changes, evaporative demands and glacial retreat are
not considered singularly or cumulatively in the management plan (see AENV,
2006a). Third, recent estimates forecast that sustainable growth in cities like
Calgary will require a reduction in per capita water use by 50% over the next
sixty years due to increased water demand from both climate warming and
population increase (Chen et al., 2006). Readjusting expectations regarding future
water availability is critical to successful water management in the SSRB, yet
woefully neglected. Although the plan recommends monitoring flows to “confirm
water modeling results” there is no time scale given to accomplish this task.

Moreover, given the model inputs, such confirmation is unlikely.

4.2.4 Policy reccommendation

Alberta must prepare for a period of lower flows than any experienced
during western settlement. It is therefore reéommended that Alberta’s Water
Resources Management Model be rerun on a weekly time step using a randomly
generated set of mean values from available paleoecological data sets for the
SSRB. Due to the fact that paleoecological records only make yearly data values
available it is recommended that season patterns in the historical record from

1928-1995 be used to derive proxy time steps for wet and dry years.

4.3  MARKETS, LICENSES AND INSTREAM NEEDS

As we saw in the previous chapter, the management plan for the SSRB is
premised on meeting a double objective of increased environmental protection
and continued economic development. A necessary step in this process is the
implementation of policies that prevent further environmental degradation while
at the same time respecting existing economic interests. In this section I present a
critical assessment of the key features of the management plan that are aimed at

accomplishin;g this objective.
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4.3.1 Environmental needs and economic allocation

One of the central tasks of the management plan for the SSRB is to
balance human consumption and environmental conservation. However, adding
environmental conservation and the preservation of biodiversity to the
management schedule will require significant adjustments. This is mainly due to
the fact that previous allocation limits, the Instream Objectives, provided target
goals for limiting allocation but the environmental consequences of meeting or
exceeding Instream Objectives are not known on portions of, and even entire
rivers in the SSRB (AENV, 2003¢e). As a consequence there is little baseline data
available for estimating environmental impacts due to allocation. The new
management plan showed promise, then, when it commissioned a set of
background studies that provided a scientific basis for setting Instream Flow
Needs (IFNs). However, the IFN report failed to manifest in the management plan
and consequently the ecological needs in the SSRB are unlikely to be met.

The targets for environmental flows in the management plan are set at
forty-five percent of the natural flow, or the existing Instream Objective plus ten
percent, whichever is greater (AENV, 2006a). This target is well below the IFN
report which concluded that eighty-five percent of natural streamflow was
required for maintaining biodiversity and riparian health (through, for example,
adequate water quality and maintaining channel structure). Moreover, in the
remaining river system where ecological integrity could be preserved the target
amount of water required for environme:nt flows does not meet the requirements
of the IFN report. |

Only one of thirty-three rivers in the SSRB, the Red Deer, is estimated to
be in acceptable ecological condition as allocations total just eighteen percent of
the natural flow. Even in this case the SSRB plan fails to deliver a framework for
balancing human consumption with environmental conservation. In fact the plan
fails to acknowledge that any ecological targets above forty five percent of the
natural flow are workable and states that this target represents a Water
Conservation Objective (WCO) that “will permit diversion for economic

development in the Red Deer River Sub-basin, while limiting negative impacts on
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the aquatic environment” (AENV, 2006a). Upon reaching the allocation limit the
plan requires an environmental review in order to set an absolute limit on water
allocation (AENV, 2006a).

" The new management plan also replaces the 1991 regulation for allocation
limits. However, the new plan does not implement a policy that prevents
environmental degradation on the Red Deer River because it pﬁoritizes economic
development over environmental conservation. The rationale for future
allocations on the Red Deer River is indicative of economic development
trumping environmental concerns. The plan states, “In the case of the Red Deer
River, it is felt that economics could dictate whether further allocations for any
purpose should occur, until a Crown reservation is created for specific purposes.”
Crown reservations establish water uses beneficial to society but with no limit set
for allocations on the Red Déer River and the recommendation for establishing
such limits not occurring until after allocations on the Red Deer River surpass
those recommended for maintaining healthy ecosystems in the Instream Flow
Needs report (see AENV, 2006a), the new management plan’s reliance on
economics alone is inadeqﬁate. Relying on economics alone will not create a
management regime that balances human consumption With environmental
conservation because rights to water in the SSRB have ideological and practical
defects. ‘

The ideology underlying claims to water, such as those in Alberta’s
system of prior appropriation, harbor assumptions that are ecologically tenuous.
Klug (2002, p. 697) argues that,

“Whether property rights are understood or justified in terms of the
doctrine of first possession (Rose 1985) or in terms of Locke’s 1698 natural
rights theory (Locke 1980); the basic assumption of the common law as
shaped by Blackstone’s 1766 Commentaries (Blackstone 1979) is that
human beings are both outside of nature and the proprietors of the earth (see
White 1967) and all its resources. It is this basic notion of human
entitlement that is being challenged by the ecological events that have
signaled the limits of our uncontrolled exploitation of the earth and its
bounty.”
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Klug (2002) goes on to argue that narrowly perpetuating thé current
property rights regime within a single discipline, such as economics, limits the
implementation of environmentally sustainable practice in water management.
Butler (2000) makes a similar case for rethinking the effect of property rights on
water resources by arguing that parsing water into discrete units for trade or sale
fundamentally misunderstands the role of water in sustaining healthy aquatic
ecosystems. Alternative approaches to property law, and the subsequent rights
granted to owners, suggest that the long-term stewardship of water resources
requires establishing limits to private actions that are detrimental to ecosystems
and that have negative effects on the interests of society (P. Byrne, 1990). In .
addition to the ideological problems with carrying over Alberta’s system of prior
appropriation into new management plans and market transfers, there are practical
constraints on the likely success of market activity.

Alberta’s system of prior appropriation creates a certain type of right to
water, the nature of which is a key factor in the success of economic determinants
for achieving optimal allocation (Horbyluk and Lo, 1998). In the SSRB however,
there are practical obstacles to successful water market activity. One is the current
level of over-allocation in the SSRB. Even if twenty percent of total allocated
water was recouped through conservation holdbacks only a marginal increase
would be seen in environmental flows because most recouped water would be
used to fill junior allocations that do not receive their full allocations in dry years
(see AENV, 2003¢). Another obstacle is the distribution of current water licenses.
Seventy five percent of total water allocations are held in licenses owned by
thirteen irrigation districts in the SSRB. None of these licenses have expiration
dates and participation in market activity by irrigation districts is unlikely given
the depehdence of these cooperatively managed districts on water for irrigation
(AENV, 2005a). Zilberman and Schoengold (2005) note that there are few
incentives for those holding senior rights to water to partake in market activity,
especially under conditions where water is underpriced. Alberta’s commitment to
maintain the system of prior appropriation is therefore ideologically problematic

and pragmatically deficient as a tenet of the new management plan for the SSRB.



69

4.3.2 Implications

Balancing environmental conservation with human consumption cannot be
achieved for long-term sustainability without maintaining adequate water supplies
for riparian and aquatic health in the rivers of the SSRB. Despite the fact that the
environmental consequences of using Instream Objectives to guide allocation
decisions is unknown, the management plan does not implement target goals for
the protection of biodiversity laid out by the Instream Flow Needs report and
mandated by the Water Act. The barriers to implementing policies that would
restore the ecological resilience of watersheds in the SSRB are not addressed. In
the remaining watershed where significant gains could be made the method for
determining allocation is based on economics without the compliment of

empirical evidence that could offer higher likelihood of achieving sustainability.

4.3.3 Policy recommendation

Young and McColl (2005) argue that a robust water market system works
on shares of water available for allocation, not on absolute allocation values. On
the Red Deer River in particular, Alberta has the opportunity to create an initial
distribution of licenses based on shares of total water allocations. However, this
requires establishing an initial limit to allocations and then deriving shares
accordingly. To achieve this, the SSRB management plan should therefore be
amended to set a limit to total water allocations on the Red Deer River that
preserves water for maintaining healthy aquatic ecosystems. In addition, Alberta
has made the mistake of grandfathering water licenses granted prior to policy
reforms that have taken place over the last ten years. Incorporating prior licenses
into a share system based on requirements for environmental flows is needed to

achieve sustainability.

4.4  WATERSHED SCALES
One of the key innovations in Alberta’s new provincial “Water for Life”
strategy, the legislative framework provided by the Water Act and the

management plan for the SSRB is the introduction of watershed management.
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Watershed management practices are not unique to Alberta and several other
Canadian jurisdictions employ watershed management techniques to harness the
advantages of scaling management concerns according to the geographic
boundaries of natural processes (Senecal and Madramootoo, 2005). The reason
for implementing watershed management is the increased ability to ensure that the
capacity of individual watersheds is not exceeded as hydrologic inputs and
outputs at watershed scales provide direct measures of natural capacity (Wallace
et al., 2003). Successful watershed management in Alberta is therefore
necessarily committed to policy decisions that protect the capacity of individual
watersheds, a commitment reaffirmed in the Water for life strategy as a key
principle in sustainability (AENV, 2003a). The commitment to watershed
management, however, is a normative commitment because the physical
boundaries of the SSRB are not congruent with the jurisdictional boundaries that
the SSRB management plan operates within. In this section the normative claims

underlying watershed management in Alberta are examined.

4.4.1 Problems of scale

Despite the strong prima facie commitment to watershed management in
Alberta the management plan for the SSRB fails to institute policies that operate
within the capacity of individual watersheds. According to the Strategic
Overview of Riparian and Aquatic Condition (SORAC) report, the ecological
health of most rivers in the SSRB is in a state of long-term decline (2003c¢).
Independent research confirms that the intense livestock operations in the SSRB
also contribute to increased counts of bacterial pathogens such as E. coli and
salmonella in both irrigation and river water (Gannon et al., 2004).

In addition to empirical concerns, watershed management practices
integrate social concerns into institutional arrangements in recognition of the fact
that local level action is one of the most effective means of relieving water
problems. Alberta’s new management plan solicited public involvement in
establishing plans that operate within the natural capacity of watersheds and are

also socially acceptable. Although only a fraction of one percent of the population
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in the SSRB (181 of 1.5 million people) was involved in the public consultation
process there was considerable concern expressed regarding the failure of the plan
to institute any actual measure of watershed capacity (AENV, 2006b). The
proposed Water Conservation Objectives (WCOs) of 45% of the natural flow
received majority support (51%) in only one of the four sub-basins of the SSRB
(AENYV, 2006b). Quite interestingly, forty-four percent of public responses
indicated that the WCO set for the Red Deer River was unacceptable, while only
twenty-seven percent found it acceptable and twenty-eight percent were unsure
(AENV, 2006b). Despite this result and numerous comments by the public
expressing concern over the environmental consequences and social commitments
of the proposed WCOs for the SSRB they were not changed. But public concern
is not unwarranted. Available scientific evidence suggests that future declines in
water quality or quantity could eliminate options for ecological restoration on
highly impacted areas in the SSRB (Rood et al., 2003). Even though the Red Deer
is not presently an area of high impact, the IFN report suggests a natural flow of
85% is required for environmental protéction (AENYV, 2003d).

One of the most formidable obstacles to establishing and enforcing
measures of watershed capacity is found in the management plan’s commitment
to preserve the current system of pridr appropriation for water licenses in the
SSRB. Beginning with this premise, it unlikely that human consumption and
environmental conservation can be balanced considering the current state of over-
allocation in the SSRB. Under the system of prior appropriation only one method
of water recovery is currently available in the SSRB management plan:
conservation holdbacks during market allocation transfers. In practical terms,
however, this avenue of recovery has very limited potential. For example, in
order to increase the flow on the St. Mary’s River by one cubic foot per second
over 35% of the allocated water in the St. Mary’s would need to be transferred
(AENV, 2005a). Moreover, as was mentioned above, even a twenty percent
recovery of the fotal water in the SSRB would lead to only marginal increases in
environmental flows as recouped water would be used to meet juniorAwater

licenses that do not receive their full allocations in dry years (see AENV, 2003¢).
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During the first three years of market operation only eight licenses have been
transferred in the entire SSRB (AENV, 2006b) and research indicates that

considerable work will need to be done to increase market activity (Nicol, 2005).

4.4.2 Implications

Maintaining conditions that lead to ecological degradation reduces the
capacity of watersheds to support necessary ecological processes. The
management plan for the SSRB precludes options for significantly reducing
allocations because it stipulates that the system of prior appropriation for water
licenses be retained and that no licenses be affected for the sole purpose of
accomplishing Water Conservation Objectives (AENV, 2006a). The lack of
mandatory language in Alberta’s Water Act means that even though public
consultation is required during the establishment of Water Conservation
Objectives, there is no requirement that Water Conservation Objectives be set for
individual watersheds in Alberta. It remains to be seen, therefore, whether the
commitments of Alberta’s watershed management plan will retain enough natural

and social capacity in individual watersheds to deal with future constraints.

4.4.3 Policy recommendation

The obligation to manage watersheds within their individual capacity is
not met under the management plan for the SSRB. One reason for this is the
decision to treat the entire SSRB as a single unit in meeting interprovincial
agreements. An alternative would be to ensure that each individual watershed in
the SSRB contributes 50% of its natural flow to the meeting of provincial
requirements. This would both increase the effectiveness of achieving watershed
management goals and increase the amount of water in ecologically stressed
watersheds as deficits in one part of thé SSRB would not be compensated for
elsewhere. A second recommendation is to reconsider the historical and political
rationale for the system of prior appropriation. As chapter two demonstrated the
agendas of sovereignty and settlement have been achieved and there is little

warrant for continuing Alberta’s system of prior appropriation simply to maintain-
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the status quo. Making these two adjustments requires a more robust normative
framework in the SSRB management plan as public participaﬁon and ecological
status of watersheds would translate into direct obligations for water use
decisions. Matthews et al. (2007) criticize Alberta’s Water for Life strategy for
failing to indicate how obligations to preserve environmental integrity fit with
obligations to direct human interests and, in the next chapter, the task of
investigating how Alberta’s future management commitments fit with ethical

obligations is taken up more directly.

4.5 ConcLUSION

The Ihanagement plan for Alberta’s SSRB ignores historical flow trends
and possible effects of climate change in its estimation of future water availability
at its own peril. Increased hydrological forcing on riparian and aquatic ecosystems
is likely as flows decrease and allocation levels remain unchanged. The potential
for reducing allocations for long-term sustainability is small and current evidence
suggests that despite public opposition the remaining river available for allocation
will be allocated without respect to streamflow levels necessary to maintain the
health of riparian and aquatic ecosystems.

These ﬁndihgs are alarming. Public policy decisions regarding water in
Alberta’s SSRB fail to limit or reduce the impacts of over-allocation of water
despite a direct commitment to do so in both the provincial Water for Life strategy
and the management plan for the SSRB. There have been numerous warnings
that new policy decisions in Alberta are desperately needed (Schindler &
Donahue, 2006) and that basing decisions on the flows of the 20™ century is
misguided (Rood et al., 2005). Yet the new management plan maintains the status
quo, expects sustainability to be achieved within the current institutional

framework and plans only for a best-case scenario.
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Chapter Five
The Future: Alberta’s Water and the Potential for Adaptive Management

5.1 INTRODUCTION

Although future water availability in southern Alberta is contested there is
virtual consensus that whatever water is available, it will be subject to Alberta’s
highly variable patterns of precipitation. The SSRB management plan offered
itself as a model for future water management but warrants serious caveats.
Alternately, Alberta’s Water for Life strategy offers a long-term approach to water
management that involves instituting a method of increasing social and ecological
capacity to adapt to the highly variable nature of water availability in the SSRB.
The approach is known as adaptive management and Alberta is committed to
implementing adaptive techniques by 2010-2014 (AENV, 2003a).

' This chapter presents the adaptive management framework and argues that
Alberta’s long-term goal of implementing adaptive management systems will
meet with limited success. The problem stems from the theoretical basis for
adaptive management and is due to the fact that the normative claims in adaptive
management theory fail upon close scrutiny. As a result, when the adaptive
management framework is applied to the Albertan context it fails because of
eonflicting commitments that promote adaptive capacity but do not provide
leverage against existing institutional constraints. The chapter concludes by
proposing how a more robust normative framework may be constructed for
meeting Alberta’s obligations to provide water for social and ecological systems
within its commitment to using adaptive management techniques in the future.

One further note on this chapter is in order. The first four chapters of this
thesis progressed through historical and empirical evidence in an examination of
the current management plans for the SSRB. But this chapter looks to the future
of water management in Alberta and this necessitates a shift in the style of
argumentation. As a result, this chapter compares the theoretical claims of
adaptive management to policy realities in Alberta. At the same time, this chapter

extends the principles in Alberta’s Water for Life strategy, and Alberta’s
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legislative framework more broadly, to assess the ethical implications of adopting
adaptive management practices in the SSRB. The tone for the chapter is therefore
more philosophic in its evaluation of normative premises in adaptive management

theory and their implications for the future of water policy in southern Alberta.

5.2  ADAPTIVE MANAGEMENT THEORY

Adaptive management strategies reject ‘command-and-control’
approaches to resource management; the critical errors of which generalize into
two main problems. The first is the separate, often exclusive policy strategies
towards managing social and ecologic systems, and the second is the assumption
that ecological processes respond in a linear fashion to disturbances and are
therefore controllable (Folke et al. 2002). The adaptive management alternative
is to assume change, recognize that ecological systems are complex adaptive
systems exhibiting non-linear responses to disturbances and to relearn resource
management (Gunderson ef al., 1995). Rather than attempting to control for
surprising or unpredictable events, the “Golden Rule” of adaptive management is
to, “strive to retain critical types and ranges of natural variation in ecosystems”
(Holling & Meffe, 1996). The rule, patterned on Aldo Leopold’s (1966) work,
argues that minimal intervention in ecosystem management is the default position
until it is proven that manipulating an ecological system will not undermine the
resilience’', or in Leopold’s words, the stability of the entire system.

With the burden of proof resting on knowledge of how human activity will
affect ecological systems, adaptive management theory has increasingly
emphasized one of its central tenets: social learning (Walters, 1986). Social
learning is a term that describes the varying scales of agency, competence, time

and resources available to decision makers (see Gunderson ef al., 1995). Itisa

! The resilience of an ecological or social system refers to its capacity “...to absorb disturbance
and reorganize while undergoing change so as to still retain essentially the same function,
structure, identity, and feedbacks” (Walker et al., 2004). . The concept of resilience has evolved
considerably since it was first introduced in the early 1970s but has grown to include facets of
social learning and organization that increase the capacity of resource managers to make
sustainable decisions (Folke, 2006).
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dynamic process where management is viewed as a process of regional
experimentation and where observations of both social and ecologic systems aid
managers in rectifying managerial inadequacies. The economy of the approach is
considerable because it recognizes the uncertainties surrounding the effects of
human disturbances on ecological systems and provides flexibility to managers in
responding to knowledge gained through experimentation.

In addition, adaptive management extends the social learning process
outwards through both cooperation and collaboration in community based
management systems (adaptive co-management) (Folke et al. 2005). Cooperative
approaches to environmental management problems seek environmentally viable
outcomes to shared problems and they organize stakeholders that could be
potential adﬁersaﬁes around common concerns (Ali, 2003). In situations where
water resources are cooperatively managed, the benefits from cooperation, by
some accounts, are a win for economic, political and ecologic systems and incur
few, if any, losses (Sadoff & Gray, 2002). Adaptive comanagement facilitates
cooperative success through the social learning process as institutional
arrangements and policies are conditioned by new ecological knowledge and
reorganized accordingly (Folke et al., 2002).

In adaptive co-management the learning process includes both the
structural aspects of ecological and social systems and the organizational
dynamics affecting the implementétion of management plans (Olsson e al.,
2004). In this way the linkages from observations of ecological responses to
managerial readjustment and social capacity building all contribute to the learning
process. The end result is a coupling of social and ecological systems within a
management strategy that drives the social learning process in concert with
ecological changes. This process allows the different hypotheses available for

cooperative arrangements to be tested and for inadequate policies to be revised.

5.2.1 How social learning works
Gauging the success of adaptive management experiments is not an

entirely straightforward process. The main difficulty lies in the comparison of the
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premises used to create management experiments, or “institutional premises,” and
observed ecological responses (Lee, 1993). The difficulty lies in the fact that
adaptive management Strategies start off by employing existing knowledge to
form institutional premises that are then translated into plans for regional
experimentation. At the end of the ‘experiment’, managers compare institutional
premises to actual ecosystem responses and revise management plans as needed.
But which institutional premises need revision?

It would be a formidable task to tally all observations of an ecosystem
from time T to time T,, locate responses to change and then delineate which are
the effects of human or ecological causes, especially considering the complex and
often non-linear responses of systems to disturbances. So adaptive management
shifts the focus of social learning to an assessment of how changes in human
behavior affect ecological responses (Lee, 1999). This does a considerable
amount to shore up difficulties because the assessment of managerial experiments
comes with the knowledge of human behavior gained experientially.

However, the problem of how to revise institutional premises persists
because human knowledge is incomplete and any new decisions must be made
under conditions of uncertainty. Uncertainty in adaptive management arises as
the result of surprises that may come through: 1) Unexpected discrete events; 2)
Long-term discontinuities between expectations and ecologic responses; or 3) The
emergence of new information (Gunderson, 2003). But regardless of the type of
surprise, a certain amount of uncertainty plagues the social learning process. Lee
(1993) suggests that we can understand these uncertainties as either social or
technical uncertainties that are resolved by respective social or technical
communities. In the social learning process what becomes critical is that the
social, technical and (often) political communities are able to manage uncertainty
collectively, but this is an area of research that remains unresolved as most
successes in adaptive management result from temporary, pragmatic
arrangements (Gunderson, 2003). One suggestion for navigating through
uncertainty is the incorporation, where possible, of the ‘traditional knowledge’

accumulated across generations by cultures that have been able to adapt
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successfully to ecological changes (Berkes et al., 2000). Failing such knowledge,
however, uncertainty remains.

In what follows I am concerned primarily with finding a criterion that can
gauge successful social learning and serve as a guide for revising premises in the
process of communal decision-making. That is, I am concerned with
understanding what it is that adaptive experiments tell us we should do in the
future. That there are normative claims justifying adaptive management has been
recognized before (McLain and Lee, 1996) and I examine three possible ways that
social learning makes recommendations for how management ought to take place

in the future. .

5.3  FINDING A CRITERION FOR SOCIAL LEARNING

This section presents a theoretical discussion of the potential for social
learning in adaptive management strategies through three arguments, two of
which are directly applicable to the Alberta policy context taken up afterwards.
The measure of a successful argument, I submit, is that it provides us with at least
a criterion that allows us to decide what institutional premises (if any) need
revision during the evaluation of management experiments. The criterion will be
successful if it returns knowledge regarding how, or if, our uncertainties bear on
our institutional premises. Under this definition of success the criterion will
provide the justiﬁcationﬂ for how knowledge gained through managerial
experiments should be marshaled in future decisions. It will allow us to know

when the “Golden Rule” has been met.

5.3.1 Cooperation is the key

One argument for a social learning criterion in adaptive management is
that cooperation and collaboration sufficiently gauge the evaluation of
management experiments. On this account cooperative revisions to management
plans ensure that the distribution of resources is in some sense fair or equitable for
all involved. If the distribution of resources is unfair, cooperation dictates

compensation and a new cooperative framework for addressing the uncertainties
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- that led to undesirable results. In cases where uncertainty is irreducible
techniques like scenario planning can construct sets of plausible futures and
provide options for action. Peterson et al. (2003) suggest that through stakeholder
convening during scenario planning a focal issue “should emerge from
negotiation among participants in the planning process” and implicitly define the
system we are interested in learning about. The key to success, on this argument,
is that cooperation justifies the implementation of new management plans because
the measured effects of human behavior are determined collectively.

But is cooperation the key to success in social learning? It seems that if
cooperation serves as a criterion for gauging success in social learning that it
would be circular to assert that it can also serve as the basis for forming future
institutional premises. If that were the case we would face an interesting
conclusion: The inference suggesting that social learning will increase our ability
to recoup managerial inadequacies would simply be an innocuous stipulation that
cooperation will work.

In scenario planning, for example, appealing to cooperative selection as
the criterion for defining a system bf interest as Peterson ef al. (2003) suggest is
merely stipulating that all stakeholders agree on the terms, or referent, for a given
problem space. While an account of plausible futures is a godd extension of what
we may presently agree on it is not also a substitute for guiding our cooperative
efforts to buffer against uncertainty because we may still exclude investigating
scenarios that we should be concerned with and that only appear implausible
because of our (éooperatively agreed upon) institutional premises. This type of

cooperation suppresses precisely what is at issue.

5.3.2 Perennial change, seasonal gains

A second argument for gauging social learning is to identify the
continually changing nature of ecological systems. From this premise we can
infer that social learning requires multiple iterations of regional experimentation
to determine the scale of ecological changes. Once the scale of changes is

determined the relationship between ecological responses and institutional
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premises is clarified and opportun‘ities for learning arise. Getting to this point
involves a considerable amount of self-correction and flexible institutions are
those that are good at identifying signals of change (Holling, 1996). That is,
notwithstanding our present epistemic deficits, the way to provide a criterion for
assessing social learning is to find a way to choose between the various
hypotheses that could explain the gap between observations of ecosystem
responses and our institutional premises but developing techniques to further this
end takes time (Walters & Holling, 1990). The conclusion? Expect the social
learning process to be slow and ongoing as ecological systems change but also
expect epistemic gains to punctuate the process on occasions where experiments
capture relevant aspects of ecologic systems.

This argument makes an excellent point because there is no way to
guarantee that any learning process will get it right the first time. Yet it leaves
open the question, what are we adapting to? If social learning requires multiple
iterations of experimentation to determine the scale of ecologic changes, then the
evaluation of what social learning is taking place doesn’t get us very far in
determining whether we’ve started out anywhere near the problem. Rather, all it
does is let us know that, given our starting point A, we are X distance from A. In
terms of adaptation we could envision an extremely long learning cycle. Consider
how many revisions were made to Ptolemy’s theory of heavenly bodies before his
epicycles were replaced with Copernicus’ heliocentric theory. In a similar vein,
there is no reason to assume a priori that sustainability revolves around social
~ learning or that explicitly focusing on social learning now is the best long-term
strategy for successful social adaptation. The upshot is that without a thorough
consideration of constraints to initially implementing adaptive management
strategies, very little social learning may be able to take place. This problem is

highlighted in the Albertan case study below.

5.3.3 The fatally open mind
A third argument for a social learning criterion suggests that the value of

any management experiment is in the avoidance of unnecessarily positing criteria
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that may limit future adaptation. Social learning, on this argument, is a process of
perpetual adaptation because ecologic systems are a moving, sometimes
unpredictable target. A constantly changing ecological reality requires both
perpetual adaptation and reevaluation of our managerial efforts during
management exercises in recognition that social learning is never complete
(Carpenter et al., 2002). In fact, it is desirable to perpetuate the learning cycle in a
way that mirrors the adaptive cycle of ecosystems because the slow (i.e. geologic)
to fast (i.e. biologic) scales in ecosystem dynamics do not lend themselves to any
paj'ticular set of institutional premises (Holling and Gunderson, 2002). Further,
trying to carve out a particular scale for problem solving is often successful for
narrow concerns but can create more problems and further complicate the
management of larger systems. Westley et al. (2002) suggest that although human
beings have the ability to transcend the boundaries of their social system and to
take up a reflexive position for decision making, it is the generation of novel
solutions in the face of uncertainty and surprise that have allowed humans to
successfully adapt to previous environmental crises. As a result, while it may
appear (prima facie) fruitful to define some criterion that gauges the success of
social learning, it is not necessary to do so because living without uncertainty is
not the goal. What is valuable is finding institutional premises that forward social
learning by creating opportunities for management practices to drive institutional
change in concert with our observations of ecological changes.

But what if we ask, what is adaptive management for? This line of
questioning concedes the point that positing a criterion in the present to help us
learn in the future later may not be all that useful given the epistemic privileges
that will be afforded to us at a later date. But it also raises a further difficulty
because if the basis for social learning in adaptive strategies is to avoid‘positing a
criterion that would reduce our ability to adapt then we receive very little
guidance for how to employ the knowledge that we have gained in making
decisions about the future. Perpetual adaptation may be a necessary feature of
managing ecological systems but without a criterion for gauging successful

outcomes social learning is evacuated from an epistemic process and conceived of



82

as the best adjustment we can make in the face of change (i.e. Falkenmark, 2003).
The upshot is that social learning allows us to continually revise institutional
premises but still fails to provide guidance on how knowledge gained should be
used in the future.

Without a way to justify employing knowledge in the service of adaptation
it is conceivable that we could be running é highly entropic race and that there is a
set of initial premises that would allow us to run entirely oblivious to our fate.
That set of premises would only need to establish a framework that we all assent
to, implicitly or explicitly, that places our adaptive management exercises in a
position where marshalling enough adaptive capacity is simply not possible. If
such were the case, it would expose a further difficulty to those holding that
adaptive fnanagement will ipso facto lead to social learning that increases
adaptive capacity.

Circumstances preventing increases to adaptive capacity arise quite subtly
in many cooperative exercises and, if they are to be cotrected, require more than
maintaining that perpetual adaptation will eventually lead to increased social and
ecologic resilience. The standard platform for cooperation is to assume that one or
another system provides the basis, or is the ‘host’, to which others must adapt.
Unfortunately, negotiation procésses often assume that humans have rights that
include appropriating resources through some notion of ownership (whether
communal or individual) and the rights accompanying ownership act as the host
system to which our cooperative arrangements must adapt. This assumption
makes it possible to begin the process of cooperation between stakeholders.

Why? Because cooperative exercises vis-a-vis ownership rights means that we
always tacitly agree on the boundaries for a resource base. The shared boundary
of ownership implies that whatever the resources are, they are ours in some sense.
If they weren’t, there would be conflict over ownership and wé would not have a
basis for cooperation, whether adaptive or otherwise.

If we object that our shared notion of entitlement doesn’t host the systems
we are cooperatively managing, and there is no conflict, then we must give an

account of why any of our uses of natural resources trump the uses of those
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resources in their present ecological, hydrological, or biogeochemical systems
(see Brown, 2004). This type of criticism has been made in another form in legal
discussions suggesting that there are often negative effects of ownership rights on
ecosystem health, especially where water resources are concerned (Stone, 1974;
Butler, 2000; Klug, 2002). It also follows directly from the fact that if natural
systems evolve as moving targets then social systems dependent on the natural
world also evolve as moving targets. For instance, if we don’t assume that water
resources are here for us then we must spend considerable energy establishing a
cooperative basis for deﬁhing the boundaries of what counts as part of a given
resource base and what does not. For example, how do we find sufficient grounds
for agreeing on how much of the global freshwater base should be used by
humans without some notion of entitlement? Postel et al. (1996) calculated that
humans appropriate around fifty percent of the earth’s available freshwater. Is that
too much? Too little? Should we take more or should the growing number of
people without freshwater simply be ignored? What about other species?

The inference from systems being a moving target to the conclusion that
we must constantly adapt to change is suspect in the context of determining a
criterion for social learning. It only makes sense if we assume a constant position
for one of the systems we are trying to integrate. So at the very least we must
readjust the claim that ‘systems are a moving target’ to the claim that ‘other
systems are a moving target.” But this leaves us with an unsatisfactory conclusion
because if we manage social and ecological systems to ensure the success of a
stationary variable (like entitlement) we inevitably create a rigid institution that
could become less robust and more likely to collapse, the exact situation adaptive
management practices seek to avoid (Holling and Gunderson, 2002). This
problem is very apparent in water policy decisions for Alberta’s SSRB and will
constrain the ability of adaptive management systems to provide long-term water

solutions.
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5.3.4 Summary: criticisms bf social learning through adaptive management

Before presenting the Albertan case study it is worth summarizing the
basic objections to social learning through adaptive management that have been
raised. Cooperation is the key: if social leaming‘ turns solely on cooperation then
future management experiments needn’t be premised on ecologic concerns to
fulfill social learning requirements. Perennial change, seasonal gains: if social
learning has no way to point us towards management experiments whose
outcomes are desirable then social learning does not insure that increased adaptive
capacity will lead to the type of adaptive capacity needed. The fatally open mind:
if social learning does not posit a criterion gauging the success of managerial
experiments it is also left without justification for leveraging new knowledge
against existing constraints that management plans operate within.

The claim that adaptive management will serve as an adequate guide for
how future plans should operate fails upon close scrutiny because the normative
claims do not provide an adequate criteria for assessing when actions meet or do
not meet the “Golden Rule.” Suggesting, as Holling and Meffe (1996) have done,
that a particular management plan will, “strive to retain critical types and ranges
of natural variation in ecosystems” requires justification, but the three positions
presented here do not offer an adequate criterion for accepting this normative

claim as satisfactory.

5.4 ADAPTIVE MANAGEMENT AND SOCIAL LEARNING IN THE SSRB

In chapter three I outlined the Water for Life strategy for sustainable water
use in Alberta. Here I reiterate a few of the main points that are relevant to
assessing the potential for adaptive management strategies in the future. The
Water for Life strategy has three main goals: 1) Safe and secure drinking water
supply; 2) Healthy aquatic ecosystems; and 3) Reliable, quality water supplies for
a sustainable economy (AENV, 2003a). To meet these goals, the strategy
develops short, medium and long-term goals that each culminates in the
establishment of adaptive management systems by the period 2010-2014.

Adaptive management systems will allow the government to partner with
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communities, industry and stakeholders in order to identify issues, gather
information, develop and implement action plans, and evaluate management
actions (AENV, 2003a).

Alberta’s Water for Life strategy is committed, among other things, to
recognizing both the limited nature of Alberta’s water supply and that individual
watersheds ought to be managed within their specific “capacity” (AENV, 2003a).
These limitations are'ﬁsed in tandem with the shared nature of responsible water
management between “citizens, communities, industry and government” to
implore these sectorsito work together at the watershed scale (AENV, 2003a).
Working together involves official partnerships, information sharing, and
collaboration between the various water dependent sectors in Alberta. This
cooperative approach to water management in Alberta is new. It represents a
significant departure from government controlled water management systems and
was made possible in large part by the passing of Alberta’s Water Act in 1996 and
its coming into force in 1999.

Alberta’s Water for life strategy identifies information and knowledge as
the most critical element to effective water management in the province (AENV,
2003a). The unpredictability of water supplies in the province results from
climate variability, new scientific knowledge on the effects of land use changes
and emerging water quality issues (AENYV, 2003a). As has been hinted at in this
discussion, there is reason to question whether Alberta will be able to increase its
adaptive capacity through social learning and effective knowledge uptake given
the policy constraints adaptive managers will face. The following two sections of

“the discussion pick up on the latter two arguments regarding adaptive

managemént (sections 5.3.2 and 5.3.3 above).

5.4.1 Alberta: Perennial change, seasonally feigned

Earlier in this chapter I tried to show why we need a criterion that points
increased adaptive capacity towards something we want. I argued that if social
learning has no way to point us towards management experiments whose

outcomes are desirable then it does not insure that increased adaptive capacity
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will lead to the type of adaptive capacity needed. How this might take place
empirically can be found, unfortunately, in the context of Alberta’s SSRB.

The preseﬁt management plan for the SSRB states that in many parts of
the watershed water is fully allocated (AENV, 2006a) and the Water for Life
strategy reaffirms Alberta’s‘commitment to “preserve the “first-in-time, first-in-
right” principle of prior appropriation for granting and administering water
allocations” (2003a). For practical purposes the preservation of this principle
could hinder the ability to learn about whether social water concerns are near
ecological reality because increasing adaptive capacity under this policy
framework is limited. Under the historic conditions of prior appropriation, water
licenses were granted indefinitely in order to entice settlers to head west and, as
the 20" century played out, this has led to severe over-allocation (Percy, 2005).
At present, some twenty thousand licenses make claims on rivers in the SSRB
whose southern most rivers have anywhere from 75-118% of their median annual
flows allocated (AENV, 2005a). _

In the remaining region where water is not ‘fully allocated the SSRB plan
states thai, “In the case of the [not fully allocated] Red Deer River, it is felt that
economics could dictate whether further allocations for any purpose should
occur...” (AENV, 2006a). But this leaves unasked some very important
questions that future adaptive managers will face. Namely, what latitude is there
for revisiting management plans to secure long-term ecological viability when
water allocation is determined through economic mechanisms? A common set of
economic assumptions guiding water allocation may not allow revisions to
management plans that reduce allocation, because the framework guiding
management action stipulates that water concerns begin with economic
determinants and adapt accordingly. Walters (1997) points out that there is no
economically objective way to determine the costs of policy changes that alter the
status quo and recommends that an additional ethical component to resource
management arguments is needed to fairly determine water allocation.

Alberta’s problem, however, runs even deeper because at its root the

management plan for the SSRB contains contradictions. For while the SSRB
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management plan is committed to using the “full suite of tools in [Alberta’s]
Water Act” (which includes cancelling or suspending licenses under section 43) it
also states that “no license be cancelled for the sole reason of accomplishing
recommended outcomes of the water management plan” (AENYV, 2006a). This is
another potential difficulty for future adaptive managers since the SSRB
management plan is also responsible for setting Water Conservation Objectives
(WCOs) such as instream flows requirements. The result of setting WCOs on
over-allocated rivers while stipulating that conservation objectives may not
override existing allocations in any case is that the enforcement of WCOs within
the existing water allocation regime limits flexibility for future adaptive managers
to adjust water allocations if ecological observations should so dictate.

Future adaptive managers in Alberta will face several constraints as
historic licenses are grandfathered out of new managerial restrictions and WCOs
attempt to operate within riparian ecosystems that are, in the main, over-allocated.
Relief from the situation may be possible by applying the resource manager’s
“Golden Rule” and appealing for a change away from detrimental allocation
regimes. But this appeal would involve supplying justification from an adaptive
management experiment that has gained epistemic purchase on the type of
adaptive capacity that is needed. In short, it would need some criterion that
provides warrant for the “Golden Rule” being the correct rule.

Moreover, the argument would need to show a priori that exhausting all
options for adaptation under Alberta’s current allocation regime will not lead to
increased resilience. Why switch from Ptolemy’s epicycles to Copernicus’ theory
when adding another epicycle might just do the trick? If the default position of
adaptive management is that learning is a long-term process of testing different
managerial hypotheses and adapting accordingly then the warrant for how to
employ new knowledge depends on the criteria converting new knowledge into
new management institutions. If, as in Alberta’s case, there are few options for
adaptation within a system of prior appropriation that has been recognized as
flawed since the 1920’s (Percy, 1977) adaptive managers will need a way to build

a case for long-term success that isn’t purely a case of adaptation. The argument -
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will be normative, and it will need to be normative in a very comprehensive way

as it attempts to reconcile obligations to both social and ecologic systems.

5.4.2 Alberta: Blind eye, fatally open mind

In the third argument (5.3.3 above) I tried to establish that perpetual
adaptation without positing a social learning criterion leaves little justification for
leveraging new knowledge against existing constraints to management plans. The
argument centered on the notion of human entitlement to natural resources and the
effects of understanding resources as ubiquitously disposable for human ends. In
the SSRB, the terms of human entitlement are clear but the purpose of entitlement
in recent management decisions is very ambiguous. Future adaptive mangers will
most cértainly confront the question: what is adaptive management for?

Management plans in Alberta are approved under the legislative
framework of the province’s Water Act. In séction three of the Water Act,

“The property in and the right to the diversion and use of all water in the

Province is vested in Her Majesty in right of Alberta except as provided

for in the regulations.”

This property regime has been in place since 1894 when it was first
instituted under the Northwest Irrigation Act. Owning property includes rights of
use, exclusion and disposition (or transfer), rights that the province of Alberta has
had since it gained jurisdiction over its water resources in 1930. In 1969, Alberta
signed the Master Agreement on Apportionment with neighboring provinces and
the federal government of Canada. As part of the agreement one half of the
natural flow in the SSRB flows east to the province of Saskatchewan. In order to
meet this agreement the new management plan for the SSRB treats the entire
watershed as a “single unit” (AENYV, 2006a). This decision, however, makes
Alberta’s water property system a very inhospitable host to learning about long-
term health of SSRB watersheds through adaptive management strategies. It also
creates a difficulty in meeting the Water for Life commitment to manage
individual watershed’s within their specific capacity because it quite ambiguous

regarding what constitutes an “individual” watershed.
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The management plan for the SSRB defines a watershed as “An area of
land that catches precipitation and drains into a body of water, such as a marsh,
stream, river or lake” (AENV, 2006a). The SSRB management plan recognizes
thirty three “river reaches” that collectively contribute to the geographic area
governed under the province’s jurisdiction and the purview of the SSRB
management plan (AENV, 2003b). The thirty three “river reaches” each include
an area of land that catches precipitation and drain into a river. Each of the “river
reaches” meets the definition of a watershed. These “river reaches™ also compose
four sub-basins, each catching substantial amounts of water and draining into
rivers and lakes; also “watersheds” under the above definition. And the entire
SSRAB is itself only a portion of the larger “watershed” draining much of North
America into the Hudson’s Bay. Another equally valid geographic categorization
of these different areas would be to say that there are small, medium, and large
“watersheds” in Alberta. But this is not the case. Rather, the ambiguous term
“watershed” is applied for significant political economy in managing only certain
water issues, and those only to the extent that they affect Alberta.

Alberta’s ambiguous use of the term “watershed” subverts the ecological
appropriateness of treating watersheds as representative of acceptable or
unacceptable management practices. Under Alberta’s Water Act (sec. 7, 8)
management plans, such as the present SSRB plan, must operate in conjunction
with existing legislation and biodiversity conservation objectives. At present,
only one of the thirty three smaller watersheds, (the “river reaches™) in the SSRB
is currently estimated to be in an ecologically acceptable condition. The
remaining thirty two river reaches vary from “moderately impacted” to
“degraded,” indicating that the long term health of most rivers is declining
(AENV, 2003b). The culprits could be the return flows from irrigation, industrial
development, stock-watering in southern Alberta’s infamous “feedlot alley” or
just simple over allocation (Byrne, 2005). If things were to remain as they are the
continued degradation of riparian ecosystems in the SSRB may continue despite

the efforts of some (i.e. Schindler and Donahue, 2006) to raise awareness
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regarding Alberta’s poor track record in protecting its waters. This begs the
question: What is watershed management in Alberta for?

Without a criterion for identifying and measuring how activities
negatively affect watersheds like the SSRB there is good reason to be skeptical
about how much actual environmental protection will take place through the
current watershed management framework (Wenig, 2005). And when adaptive
management systems are instituted they will be severely constrained in fheir
ability to adapt management plans to ecological reality because the property
system hosting allocation decisions means that there is a limited capacity for
adaptation so long as the SSRB is treated as a single unit that is used primarily to
meet inter-provincial agreements (see also Wenig, 2006). The question of scale
remains: Does the ecological health of the SSRB depend on the overall health of a
single watershed unit co-extensive with Alberta’s jurisdictional boundafies or on
the ecologic responses of physical watersheds to management plans? Answering
this question requires taking a normative stance on what Water management is for,
and this will require future adaptive managers to take a normative position on
water management issues. Having a well reasoned position, I submit, could go a
considerable distance in supplementing adaptive strategies when social learning
requires applying knowledge to beliefs about whether water ought to be available

for social or ecologic demands.

5.5 ConcLusiON

Throughout this chapter I’ve attempted to expose a suspect inference that
social learning automatically begets acceptable management praxis in adaptive
management. I’ve focused on water management concerns and suggested that a
normative framework for adaptive managers could prove valuable for decision
making when adaptive capacity cannot be increased due to social or legal
constraints. I conclude by sketching a normative framework compatible with
adaptive management strategies. In general, the framework must integrate social

and ecologic concerns in a space where social learning readjusts knowledge to
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concerns of distributive Jjustice, interspecies fairness, social poverty etc. without
compromising adjustments to new areas of uncertainty.

As mentioned above, Holling and Meffe (1996) suggested that the
‘Golden Rule’ of adaptive management is to “strive to retain critical types and
ranges of natural variation in ecosystems.” The Golden Rule of adaptive
management is patterned on Aldo Leopold’s (1966) arguments that right actions
are those that tend to enhance the beauty, integrity and stability of the ecosystem.
and wrong actions tend otherwise. One way to further integrate Aldo Leopold’s
ethical framework into adaptive management is to conceive of ethics as analogous
to the process of social learning.'? In so doing, the ethic of adaptive management
may be more fully explicated without eliminating either the experimental or
empirical attractiveness of adaptive management theory.

Before beginning, it should be noted that the following discussion leaves
several unresolved issues aside such as general concerns related to envirqnmental |
ethics and interpretations of Leopold on the whole. For instance, whether
Leopold’s ethic commits one to anthropocentrism or non-anthropocentrism is not
discussed. And although the philosophical arguments regarding why a Leopoldian
argument is superior or inferior to other ethical viewpoints carry important
consequences, this discussion focuses on how Alberta may adopt Leopold’s
thoughts where they offer sound directions for supplementing adaptive
management theory. Since Alberta has no explicit “water ethic” the presentation
of Leopold’s arguments presents a highly influential and practically applicable
ethic that, as adaptive management theorists suggest, provides sound management
principles as well. In this respect Leopold’s ethical thoughts are offered because
they are readily accessible to the adaptive decisions that Alberta’s future policy
makers will face.

Leopold (1966) argued that the evolution of ethical thought (in the West)
has been to extend moral consideration outward from humans to society, and then

to the natural world. On this analogy the social learning process evident in the

ZA second way to integrate Leopold with adaptive management is to view ethics through a
pragmatic lens and to conceive of ethics as itself a social learning process. Norton (2005) takes
such a view.
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history of ethical thought suggests that the extension of moral consideration
comes through increased knowledge regarding the obligations that our ethical and
ecological systems place on us. Notwithstanding the charge that the social
learning evident in the evolution of ethical thought remains deficient, the analogy
is clear: Our ethical systems reflect a process of social learning if we are willing
to conceptualize our ethical system as the best hypothesis for right action that we
can presently formulate. As such, ethics can be understood as analogous to the
types of ‘experiments’ that adaptive managers formulate for best management
practices.

There is considerable support for reading Leopold as a forerunner of
experimental management whether adaptive or otherwise. For instance, in his
essay The Round River, Leopold (1966, p. 188-202) makes a series of claims
regarding the effects of management decisions in a process akin to
experimentation. Leopold begins by claiming that, “To learn the hydrology of the
biotic stream we must think at right angles to evolution and examine the
collective behavior of biotic materials.” This type of thinking is accomplished, for
Leopold, on a very basic premise. “To keep every cog in the wheel is the first
precaution of intelligent tinkering.” Taken together, it appears that Leopold does
not condemn the act of manipulating natural systems but argues that justified
actions should not take place through a reductive lens where individual ‘cogs’ are
viewed apart from their role in the collective behavior of functioning ecosystems.

Leopold (1966, p. 196) continues by arguing that each act of manipulation
“is accompanied by a readjustment in the circulating system of the land. We do
not understand or foresee these readjustments; we are unconscious of them unless
the end effect is bad.” The idea that management actions always return an effect,
and that we are relatively ignorant a priori of what that effect will be, leads
Leopold to a necessary assessment of what we might call the management
experiment. '

“Hydrologists have demonstrated that the meanderings of a creek
are a necessary part of the hydrologic functioning. The flood plain belongs
to the river. The ecologist sees clearly that for similar reasons we can get
along with less channel improvement on Round River...Now to appraise
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the new order in terms of two criteria: (1) Does it maintain fertility? (2)
Does it maintain a diverse fauna and flora?” (Leopold, 1966 p. 198).

Leopold’s criteria are followed by the most explicit statement he makes that is
akin to the adaptive management enterprise of securing resilience through
management experiments. Leopold (1996, p. 200) concludes that, “diversity and
stability are so closely intertwined as to seem two names for one fact.”

‘The cycle of experimentation and learning in Leopold’s thought is evident
in numerous other passages of Leopold’s writings and has been expounded on
comprehensively by Norton (2005). Norton suggests that Leopold’s ethic is both
compatible with adaptive management and driven by a pragmatic philosophy that
is itself a process of social learning because it emphasizes that truth is “that which
prevails in the long run.” So understood, Norton argues that Leopold’s normative
claims reinforce the process of social learning where the line between fact and
value is obscured, if not removed. Arising in its place, for Norton (2005), is an
emphasis on place-based values and community commitments that allows social
learning to make epistemic gains relative to those involved in the experiment
itself (i.e. social and technical communities). Since I have dedicated considerable
space to the idea that social learning is not complete without an ethic I will outline
a brief argument against Norton for how we can understand Leopold’s ethic as
akin to adaptive management but not as a pure case of social learning.

The type of experimentation envisioned by Leopold does not indicate that
ethics and social learning are synonymous because Leopold remains hesitant to
relinquish all values to the processes of social evolution. For one, L.eopold
considers human actions to be of a different order than non-human evolutionary
changes. So even though Leopold purposely frames his argument as a “product of
social evolution” he does not indicate that if social evolution turned towards
ecologically violent behavior that our experiments ought to follow suit. The
difference for Leopold is that social evolution involves positing a set of rules for
social approbation or disapproval whenever actions harm or support ecological
systems while the ehtire set of rules is either validated or invalidated by empirical

criteria. Leopold’s experimental method turns on reasoning both between
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communities (i.e. one community’s rules are more or less reflective of empirical
precedent than another) and within a particular community (i.e. an ethic limits
individual freedom in the struggle for existence between members of different
species). The economy of Leopold’s approach can be seen in the following quote,

“An ethic may be regarded as a mode of guidance for meeting ecological

situations so new or intricate, or involving such deferred reactions, that the

path of social expediency is not discernible to the average individual.

Animal instincts are modes of guidance for the individual in meeting such

situations. Ethics are possibly a kind of community instinct in-the-

making.” (Leopold, 1966 p. 239)

Leopold’s experimental philosophy turns on an ethic of analogy just as the
animal instinct turns on recognizing situations of threat or advantage, not on an
individual’s experience in new situations per se. The upshot is that, just as moral
consideration was extended from one human to another, the process of extending
moral consideration to the land is one of analogy where relationships between
members of different species are analogous because they share a common
ecological structure. That is, they are all members of a larger ecological
community. I would argue that by basing his claims in analogy Leopold escapes
the epistemic burdens that I identified in the adaptive management literature by
recognizing that ecological responses to management experiments may be new,
intricate or deferred but that ethics is not a species of social knowledge. Rather, it
is a method for experimentation and one that the average individual may follow in
relative ignorance.

In support of the preceding argument I offer the following counter
argument to Norton who, I believe, overstates the pragmatist leanings of Leopold.
To start, it isn’t immediately clear that Leopold’s stated ethic subscribes to the
pragmatist principle that “truth is that which prevails in the long run.” I think we
can understand Leopold’s contempt for the Abrahamic concepﬁon of the land"? as
recognition of its prevailing influence, an influence that would qualify it as “true”

in pragmatic terms, and yet Leopold maintains that it is wrong. As I understand

' The Abrahamic conception of the land is one in which humans hold dominion over the earth.
Legitimated in the biblical creation account, Leopold argues that the Abrahamic conception treats
the world as “property” rather than treating the world with moral consideration.
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Leopold the Abrahamic conception is wrong, not because it’s historical tenure has
run out (which would beg the issue from a pragmatist stance since Leopold is
writing because it has not!) but because it denies the common structure that
human activities share with other members of the ecological community. As a
result, there is a disjunct in how human actions are analogous to those of non-
humans even though evolution suggests that there is no empirical basis supporting
such separation (i.e. the entire set of the Abrahamic community’s rules are less
reflective of empirical precedent than the evolutionary community’s rules). More
importantly, the inability to draw analogies between humans and other species is
morally relevant for Leopold because there is no epistemic warrant for drawing a
line between behaviors that affect the human species and those that affect non-
human species (i.e. The Abrahamic ethic does not limit individual freedom in the
struggle for existence between members of different species). To paraphrase
Leopold, the land ethic is not an evolutionary possibility because there are some
things we need to learn more about, it is an ecological necessity because the
effects of human action are never fully known.

Leopold’s land ethic has three practical implications for social learning
through adaptive management. First, it provides a cooperative method for
generating and choosing management hypotheses by offering community
obligations, not implicit agreement, as an ethical guide under situations of
uncertainty. Second, it proposes a method for experimentation that will produce
desirable results because it tests hypotheses regarding how we ought to manage
aspects of the environment. An important aspect of these results is that we needn’t

- be overly burdened by knowing how to reconcile all of our uncertainties. Rather,
what 1s important is that we are able to see where our ethical obligations lie vis-a-
vis the empirical results of management experiments. Third, Leopold’s land ethic
offers a criterion for assessing social learning by constraining it with empirical
claims and in so doing offers leverage against institutional inertia that limits
adaptive capacity. Because Leopold is not a pure pragmatist there is room within

his ethical framework to question existing institutional norms and to posit a better



96

route to improving adaptive capacity, one that is both empirically grounded and
evolving.

As Alberta plans to implement adaptive management techniques under its
Water for Life strategy it will revisit management actions and hypothesize
regarding future management experiments. Aldo Leopold provides a normative
framework compatible with adaptive management techniques and at the same
time enhances some of the aspects of adaptive management theory that are
inadequate. There has been considerable social learning in southern Alberta
regarding the variable and sporadic nature of available water resources but there is
a recurring commitment to retain historical allocation decisions despite their
negative effects on Alberta’s watersheds. As formal and informal partnerships
begin to form for managing Alberta’s water, Leopold’s ethic offers a framework
for partnership that is: 1) Managerially consistent with adaptive techniques; 2)
Ecologically sound and; 3) Ethically defensible.
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Chapter Six

Conclusion: Implications for Policy

6.1 - SUMMARY

This thesis has looked at the past, present and future of water policy in the
South Saskatchewan River Basin of Alberta, Canada. As mentioned in the
introduction, the narrow constraints of the project restrain the types of conclusions
that may be drawn. Nonetheless, several conclusions can be reached in reference
to understanding how historical factors influenced early policy decisions and how
early policy decisions continue to influence contemporary planning. Further, more
speculative conclusions may also be drawn based on how future planning
activities, such as the implementation of adaptive management systems, do or do
not account for the existing policy context in southern Alberta.

The main argument of chapter two was that historical factors, specifically
the political agendas of sovereignty and settlement of the Canadian west, led to
water policies that focused on supply-side developments in southern Alberta.
These developments allowed for increased allocations and licenses of water that
increased long-term water demands creating a cycle of water scarcity. The supply-
side cycle of development ended in southern Alberta with the construction of the
Oldman Dam. However, as policy reforms began to take shape they were
constrained by previous policy decisions that had led to considerable over-
allocation of the surface waters in the SSRB.

Chapter.three presented a synopsis of the provincial water policy changes
in Albertan legislation, the 1996 Water Act, and in its 2003 Water for Life
strategy. It was argued that these two documents had the effect of shifting policy
in Alberta from decisions based on water needs to those based on risk. This, I
submitted, was possible because the policy agendas of sovereignty and settlement
were no longer pressing but had also left their mark on the water allocation and
licensing procedures at work in the SSRB. The chapter then considered how the

management plans specific to the SSRB fit with the broader provincial agendas
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for water reform in Alberta. The shift in policy rationale from need to risk set up
the analysis in chapter four of whether risks had been correctly calculated.

Chapter four examined the water management plans for the SSRB in three
areas. Surface water, markets and allocation and the scale at which watershed
managerﬁent plans were applied. It found significant miscalculations with the
forecasted water supply in Alberta because the SSRB plans are premised on
abnormally high streamflows of the 20" century. It also identified limits to using
market trading as a method for recovering water through “conservation
holdbacks.” Regarding the scale of watershed management practices, the study
revealed problems related to how the health of watersheds was estimated and the
allocation decisions approved for the SSRB. The chapter made several
suggestions for how policy may be improved by: 1) Using more accurate inputs to
estimate future water availability; 2) Shifting allocation entitlements to shares of

river flow rather than absolute values and; 3) Ending the practice of treating the
SSRB as a single unit in meeting interprovincial water agreements and ensuring
that each individual watershed within the SSRB is managed in a manner
preserving the health of aquatic and riparian ecosystems.

Chapter five concluded the thesis by looking at Alberta’s future plans of
introducing watershed management systems. The chapter presented adaptive
management theory and closely examined its normative assumptions both
theoretically and within the policy context of Alberta. The chapter focused on the
idea of “social learning” and the difficulties associated with ascertaining how the
knowledge gained through adaptive policy exercises should be marshaled in
future decisions. I argued that adaptive management theory ultimately fails to
deliver an adequate normative framework and suggested, following the lead of
adaptive management theorists, that the ethic of Aldo Leopold may provide a
more robust framework for policy. I excluded arguments related to the merits of
Aldo Leopold’s work in reference to other ethical theories in exchange for a clear
presentation of principles that Alberta has yet to adopt in its water policy
framework. These principles include: 1) Ensuring that cooperative exercises in

adaptive management meet obligations to both humans and ecosystems; 2) Those
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principles needed when existing institutional constraints require revision and; 3)
The need for ethical deliberation that does not circumvent the uncertain '
conditions decisions must be made under.

This thesis began with three main objectives: 1) To identify the historical
factors that influenced initial policy decisions regarding water in southern
Alberta; 2) To attempt to link the influence of these historical factors to
contemporary policy in a manner suggestive of how contemporary policies may
be improved and; 3) To assess how the combination of historical policy influences
and contemporary policy decisions may influence future policy directions in
southern Alberta. Each of these objectives was met in the thesis by tracing the
past, present and future of policy in the SSRB. The thesis, however, also raises
several pressing questions regarding water policies in the SSRB which are taken

up below.

6.2  AREAS OF FUTURE RESEARCH

Further research into Alberta’s water policy context would be beneficial if it
aims to meet several goals. First, research is needed into future water availability
with respect to climate change and land use change in southern Alberta. Second,
innovative research is required for transitioning out of institutional paths in
Alberta that are unsustainable. This is especially the case in attempting to reduce
water allocations on rivers that are heavily subscribed. Research is needed into
how social values of water are changing relative to the current system of water
licensing in Alberta and ingenuity is needed for supplementing the current
mechanism of recuperating water through market transfers and conservation
holdbacks. Third, a robust normative framework for water management is needed
that scales environmental, economic and ethical interests to policy decisions that
do not exceed ihe capacity of watersheds in the SSRB. Water demand in the
SSRB is expected to increase and if approaches to management do not adjust to
the increasing complexity of water consumption patterns, southern Alberta may

enter a water crisis.
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