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Water is the lifeblood of industry. 

—Environment Canada 2008b 

 

 

All the water that will ever be is right now.  

—National Geographic 1993, p.2 

 

 

We predict that in the near future climate warming, via its effects on 

glaciers, snowpacks, and evaporation will combine with cyclic drought and 

rapidly increasing human activity in the [Prairies Provinces] to cause a 

crisis in water quality and quantity with far-reaching implications.  

—Schindler and Donahue 2006, p.1 
 

 

An overstressed commons, incapable of sustaining the demands placed on 

it, is undesirable from everyone’s standpoint.  

—Brooks 1998, p.241 

 
 

As water issues reach crisis proportions in more areas of the world, we are 

likely to see vast changes in the way water is valued, treated, distributed, 

used, and recycled—in short we are likely to see a revolution in how we 

think about water.  

—Maxwell 2008, p.9 
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Executive Summary 

Water is essential for life and is becoming an increasingly significant resource. While 
most people understand the importance of water in meeting social and ecological needs, 
the role of water in economic prosperity remains underappreciated. As the federal 
regional development agency for the provinces of Manitoba, Saskatchewan, Alberta, and 
British Columbia, Western Economic Diversification Canada (WD) has an interest in 
understanding the challenges facing the region’s economy. WD has a mandate to promote 
the development and diversification of the Western economy, often coordinating a federal 
response to the challenges it faces. While WD has only indirect influence over water use, 
the threat of water scarcity is relevant to its interests in economic prosperity. This report 
will inform WD’s knowledge of, and strategic position on, water and the impacts of water 
scarcity. 
 
The report’s content was developed to provide strategic advice to an audience largely 
unfamiliar with the topic. The approach was to include a high-level overview of the 
relationship between water and economy, a discussion of the likely consequences of 
water scarcity, a description of the regulatory environment, presentation of relevant 
evidence, and the provision of practical advice for the organization.   
 
The report includes five parts: 

Part I – Provides background information on the client and the policy challenge, and 
reviews the research approach. 

Part II – Documents the role of water in the Western economy and the state of water 
availability in the West. 

Part III – Analyzes the region’s water governance and regulatory environment, 
identifying the rules, actors, and motivations influencing water use outcomes.  

Part IV – Presents three illustrative case overviews to identify considerations in economic 
water use adaptations.  

Part V – Synthesizes evidence into a conceptual framework, and presents four priorities 
and a recommended approach for a WD response to water scarcity. 

 
Water has played an important role throughout Canadian history and continues to be an 
essential element of the Western economy. Today water is used for manufacturing, 
agriculture, tourism and recreation, municipal goods and services, and energy production. 
Indeed, water is an essential input in most energy-related industries including fossil and 
nuclear based thermal power, hydroelectricity, petroleum extraction and processing, 
mining, and biofuels. Collectively, water utilizing industries account for more than 31% 
of gross provincial product in the Western provinces. Growth in many of these sectors is 
converging with residential development and Western demand for water is growing. 
 
Most Canadians, however, do not realize that their water wealth is characterized by 
regional disparity, with shortages in many parts of the country. Though Canada boasts 
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nearly 20% of the world’s standing water, it is the rivers and streams that supply 
renewable fresh water and Canada has only 6.5% of the world’s supply. Moreover, most 
of Canada’s water resources flow north while the majority of the population and industry 
are distributed along the southern border. As a result of patterns in regional and seasonal 
precipitation, there are areas throughout Western Canada already experiencing periodic 
and persistent water shortage. Global warming threatens to exacerbate these conditions.  
 
Climate change is expected to impact both water quality and quantity through a general 
intensification of existing hydrologic patterns. Seasonal trends in precipitation will 
become more pronounced, warmer temperatures will deplete glaciers and reduce snow 
accumulation, and extreme weather events, including flooding and drought are likely to 
become more frequent. 
 
Under these conditions competing demands meet limited supply. Unlike market-traded 
commodities, water access has been historically authorized by land ownership and water 
permits. Accordingly, patterns of use do not reflect the true value of the resource and 
water is often overutilized. In the absence of markets, the process of adjudicating 
between competing water needs is complicated by administrative fragmentation. The 
provinces have administrative leadership over water but the federal government also has 
important responsibilities. An additional complication is that water moves irrespective of 
domestic and international boundaries. Cooperation between administrative bodies is 
another important, but complicated element of water management and stewardship. 
 
The conceptual framework of economic water use adaptation illustrates this complex 
policy field. Refined throughout the report, the framework provides the reader a 
conceptual reference point, illustrating the relationships between actors and their 
interests. Though not meant to be an empirical tool, the conceptual framework provides a 
lens through which the economic elements of water can be observed, and obstacles and 
opportunities can be anticipated. 
 
Illustrative cases narrow the investigation by profiling three innovative approaches to 
wastewater treatment and re-use. They document the experiences of a small enterprise 
attempting to bring their technology to market; a large petroleum company using treated 
municipal wastewater; and a municipality exploring new methods of waste management. 
Case overviews provide high-level illustration of the importance of water availability, 
competing needs, regulation, and policy in directing water use outcomes. They also 
highlight the significance of cost constraints, attitudes about water re-use, cooperation, 
and market opportunity. 
 
Based on the obstacles and key outcomes identified in Sections II, III, and IV, Section V 
identifies four strategic priorities for WD’s focus on water scarcity: 

• Priority Area 1: Knowledge – Includes activities that support the water 
knowledge required for informed water management and effective adaptive 
responses. 
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• Priority Area 2: Water Governance – Includes activities that support 
comprehensive and consistent system(s) of water governance, which include 
different levels of government, accommodate regional differences, and 
incorporate regional input. 

• Priority Area 3: Water Management – Includes activities that promote water 
management systems that account for cumulative impacts, reflect the value and 
availability of water, and foster innovation. 

• Priority Area 4: The Business Environment – Includes activities that foster a 
business environment for water technology in which science is promptly 
translated into commercial products and introduced to markets.  

 
As WD has varying degrees of influence over activities in priority areas, their primary 
strategy should focus on engaging other actors in the field. Drawing on WD’s noted 
strengths in promoting collaboration and partnerships, several options are developed to 
pursue these objectives:  

 

• Option 1: As part of a modified status quo, WD develops a more coherent, 
focused approach to water.  

• Option 2: WD works with relevant civil society, federal, and provincial agencies 
to develop a Strategic Approach to Water that describes its interests in, and 
approach to water. 

• Option 3: WD works with relevant civil society actors and federal and provincial 
agencies to develop an interdisciplinary Western Water Technology Network. 

• Option 4 (Recommended): Implement both Options 2 and 3. 
 
A WD Strategic Approach to Water would incorporate the priority areas as guiding 
objectives, internally focusing investment, advocacy, and coordination activities with 
respect to water. The Western Water Technology Network would span provincial and 
sectoral boundaries, connecting those with an interest in water technology and the 
economic impacts of water scarcity. The combination would provide focused, strategic 
direction for WD activities, leveraging the resources and authority of network partners to 
impact priority areas.  
 
Though water scarcity poses serious economic challenges for many areas in Western 
Canada, the West has an opportunity to become a leader in water processing and 
technology through solutions that balance economic, social, and ecological water needs. 
This report comes at a time when lead federal departments on water are in the midst of 
developing a renewed federal strategy on water. While significant obstacles remain, the 
time is right and WD is well placed to promote the development and dissemination of 
information on water technology and the preconditions for effective and efficient 
outcomes in water use. 
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Introduction 

Water is an increasingly important resource that many take for granted. Though Canada 
is a relatively prosperous nation in terms of water, its water wealth is primarily located in 
the northern regions while the majority of industry and population are concentrated near 
the southern border. Geographic disparity has been compounded in recent years by 
climate change. In years to come, water scarcity, particularly on the prairies, is sure to 
negatively impact quality of life in many ways. 
 
Although a large amount of work has been done on water-related social and ecological 
concerns, the economic implications of water scarcity remain underappreciated. In fact, 
water is an important factor of production for sectors throughout Manitoba, 
Saskatchewan, Alberta, and British Columbia, though it is generally over-utilized as its 
value is not market-determined. Over the long-term, trends in water use and water 
scarcity threaten continued economic prosperity in Western Canada. 
 
As the federal regional development agency for Western Canada, Western Economic 
Diversification Canada (WD) has an interest in understanding challenges impacting the 
region’s prosperity. Though it has only indirect influence in water management, 
identifying and fostering opportunities for economic diversification are key components 
of WD’s mandate. As part of its policy, advocacy, and coordination activities, this 
research project has been prepared for the Headquarters Policy Branch and will inform 
their knowledge of, and strategic position on, water and water scarcity in Western 
Canada. Lead federal departments on water are in the midst of developing a renewed 
federal water strategy and, though there remain challenges, WD has an opportunity to 
help Western Canada to become a leader in water processing through solutions that 
balance economic, social, and ecological water needs.  
 
The client requested that the content of this report be developed to provide strategic 
advice to an audience largely unfamiliar with the topic. The approach was to include a 
high-level overview of the relationship between water and economy, a discussion of the 
likely consequences of water scarcity, a description of the governance and regulatory 
environment, presentation of relevant evidence, and the provision of practical advice.   
 
This report is divided into five parts and fifteen sections.  
 
Part I – Background and Approach – provides background and contextual information, 
outlining the nature of challenges in the water policy field before describing the activities 
and interests of WD. The study’s methodology, key deliverables, strengths, and 
limitations are also reviewed. 

 
Part II – Water and Economy – investigates the relationship between water and economy 
in Western Canada, describing the functions of water as an input, the major sources and 
distribution of water in the region. The impacts of water scarcity are illustrated by criteria 
in a preliminary conceptual framework. Framework criteria are used to anticipate the 
sector-specific impacts of water scarcity in three regions of Western Canada. The 
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framework is refined throughout the report to reflect key concepts underlying 
relationships between water, economy, governance, and water use. 
 
Part III – Water Governance and the Regulatory Environment – provides an analytical 
review of water administration in Western Canada by describing the jurisdictional 
patchwork of Western water governance and identifying major trends in Western water 
policy. The functions of water-concerned civil society are discussed and the policy 
community is visually represented in a policy map. An enhanced, intermediate 
conceptual framework incorporating the policy map is presented. 
 
Part IV – Illustrative Case Overviews – investigates the water use landscape by reviewing 
three innovative approaches to water treatment and re-use. Case overviews describe the 
experiences of a small enterprise attempting to bring their technology to market; a large 
petroleum company using treated municipal wastewater; and a municipality exploring 
new methods of waste management, highlighting the need for increased awareness about 
factors influencing water use and technological adaptation. 
 
Part V – Responding to Water Scarcity – synthesizes the information gathered into 
practical advice for WD. Evidence from the illustrative cases is discussed and the 
framework is refined. Based on the information outlined in the report, four priority areas 
of a WD response to water scarcity are identified. Activities in priority areas support the 
development and dissemination of information on water processing innovations and the 
preconditions for effective and efficient water use outcomes. Several options are offered 
that seek to engage and leverage the resources of other participants in the policy field. A 
course of action is recommended to allow WD to foster stability and diversification in the 
Western economy as it relates to water. The report concludes by reviewing what has been 
accomplished and suggesting additional areas for research and investigation.  
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Section 1   

Background  

This section will briefly introduce those aspects of the water use landscape that make 
these public policy issues so complex and will offer background on the client, the 
Headquarters Policy Branch of Western Economic Diversification Canada. The 
combination will provide the context for the recommendations discussed later in the 
report, as they have been designed for the client’s interests and capabilities.  
 

Competing Water Needs and the Prospect of Water Scarcity 

Water is essential to sustaining life and is an important part of many social, ecological, 
and economic activities. These water needs are all concerned in some way with the 
quality and quantity of available water, and the nature of these needs shape perspectives 
on water use. While ecological needs, for example, require high quality water in natural 
settings, many social and economic needs favour diverting water to urban centers. In 
areas where water is less abundant, competing water needs can lead to conflict.  
 
Pulp and paper processors utilize water as a waste removal agent, and depending on the 
regulatory standards and enforcement, may release harmful substances into the watershed 
that impact downstream users. Agricultural irrigation, conversely, requires higher quality 
water, but impacts downstream water quality and availability through the large quantities 
of water that are lost to evaporation and the fertilizers carried in runoff. 
 
According to most observers, shortcomings in stewardship and distribution are closely 
related to the absence of explicit signals related to the value placed on water. Unlike 
market-traded commodities, water access has been historically authorized by land 
ownership and water permits. In urban centers, subsidized consumer water rates are set to 
help meet infrastructure costs rather than to reflect the resource’s worth. Accordingly, 
patterns of use do not reflect water’s true value and it is often overutilized. 
 
In the absence of markets, the process of adjudicating between competing water needs is 
complicated by administrative fragmentation. Like many areas of environmental 
management, the provinces have administrative leadership over water but the federal 
government has important responsibilities flowing from other areas of jurisdiction. 
Consequently, there is considerable variation in water management systems from 
province to province and significant gaps between federal and provincial areas of 
responsibility. An additional complication is the meandering nature of water. A smelter in 
Saskatchewan may use water that originates in Alberta before it crosses into Manitoba or 
the United States. Cooperation and coordination between administrative bodies is another 
important but complicated element of water management. 
 
In this complex policy environment decision makers now confront the prospect of water 
scarcity. Though Canada is a relatively water-rich nation, water is unevenly distributed 
geographically and climate change threatens to exacerbate these patterns. Driven by 
economic growth and urban development, Western Canada’s demand for water is 
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growing. The convergence of these trends is at the heart of the policy problem that 
concerns this report. 
 

Western Economic Diversification Canada (WD): Organization and Mandate 

WD is a department of the Government of Canada that works, in partnership with the 
provinces, industry associations, academic and financial institutions, communities, and 
private research centres to stimulate economic diversification in the Western provinces of 
Manitoba, Saskatchewan, Alberta, and BC. Headquartered in Edmonton, Alberta, WD 
has a mandate to promote the development and diversification of the Western economy 
and to advance the interests of Western Canada in national economic policy, program and 
policy development and implementation.  
 
WD works to improve Western competitiveness and the quality of life for its citizens by 
supporting a wide range of initiatives targeting innovation, entrepreneurship, and 
community economic development. The Headquarters Policy Branch (the Branch) 
supports these activities by providing leadership and establishing strategic policy 
priorities for the department, undertaking research and policy analysis relevant to 
Western Canada, and influencing national policy development as it relates to Western 
Canada. 
 
WD is directly and indirectly involved in a variety of activities that support the water 
industry and address water issues. Though not undertaken in response to water scarcity, 
WD has supported dozens of water related projects including the satellite imaging of 
water, feasibility studies for water research centres, water research equipment, river 
valley preservation, and conference activities related to water technology and policy 
issues. WD also funds municipal/rural drinking water infrastructure development on 
behalf of the federal government.   
 

WD does not currently have a policy position on water issues. Water projects are funded 
as they align with departmental objectives such as infrastructure renewal, community 
development, and support for environmental technologies. In general, water technology 
initiatives are supported as they contribute to innovation. These types of projects also 
support WD’s Sustainable Development Strategy. 

 

Conclusion: Developing a Strategic Approach 

Since water is an important factor of production in the Western economy, water issues 
affect WD. While WD’s experience promoting collaboration, coordination, and an 
understanding of Western issues position it well to respond to challenges in the policy 
field, their response should be coordinated by a strategic approach. This report will 
inform WD’s position on, and response to, water scarcity by providing description and 
analysis on the use, availability, and regulation of water in the West. Recommendations 
will offer an action plan, based on the Branch’s unique competencies, to mitigate the 
impacts of scarcity and realize opportunities for economic diversification. The next 
section will outline the approach to these activities. 
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Section 2  

The Research Approach 

This section outlines the report’s investigative approach and deliverables. The logic of its 
flow will be explained in greater detail, the strengths and limitations of the approach will 
be discussed, and the conceptual scope of water processing in economic applications will 
be addressed.  
 
The Approach  

This report was undertaken to provide WD with a high level overview of the relationship 
between water and economic activity in Western Canada and to identify areas of market 
opportunity. The following diagram outlines the report’s deliverables and corresponding 
methodological approach.  
 

Part Section Deliverable Methodological Approach 

II 

3 
• Description and analysis of 

economic water use. 

• Analysis is based in a review of academic literature, and publications 
from government, think-tank, and not-for-profit groups. 

• Interviews with experts informed the investigation. 

• Experts were contacted directly and through referrals from other 
experts. 

• Secondary statistics illustrate the scale and importance of the 
challenge. 

• Part III analysis is summarized in a Policy Map illustrating the 
participants, their motivations, and how they influence water use 
outcomes. 

 

4 
5 

• Description of water 
availability. 

6 

• Discussion of key 
considerations in anticipating 
sector-specific impacts of 
water scarcity. 

• Analysis of the obstacles to, 
and opportunities for, 
adaptation. 

III 

7  
8 
9 

• Description and analysis of 
water governance. 

10 
• A map of the policy 

community. 

IV 
11  
12 
13 

• Illustrative Case Overviews. 

• Three case overviews are informed by documents provided by the 
organizations and from interviews with knowledgeable individuals in 
the organizations. 

• Interviews were loosely based around a set of questions available in 
Appendix 1. 

• Investigation sought general and specific information on adaptation 
objectives, drivers, and obstacles. 

II 
III 
V 

6 
10 
14 

• Conceptual Framework of 
Economic Water use 
Adaptations. 

• The framework reinforces the report’s logical flow.  

• Capturing information covered in the report, it provides a practical 
lens through which to identify obstacles, anticipate opportunities, and 
view relationships between water, water needs, and actors in the 
policy field.  

• Three versions of the framework are presented as it is refined by 
analysis throughout the report. 

V 15 
• Specific recommendations 

for a WD response to water 
scarcity. 

• Four priority areas for a WD response to water scarcity are identified.

• Options, developed for WD capabilities, are presented and evaluated. 
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Candidates for illustrative case overviews were identified through telephone and in-
person conversations with industry experts. The merits of each candidate were weighed 
according to the following criteria:  

i) The nature of their business;   
ii) The differences and similarities between one another;   
iii) The general applicability of their experiences to other industry 

participants; and  
iv) The accessibility of information.  

  
Cases on wastewater treatment were chosen to provide insights on several sectors and 
regions while ensuring the relevance of their business and adaptive responses to one 
another. Wastewater treatment is only one of several areas in economic water utilization 
undergoing advances in water processing. 
 
Strengths of this Approach 

A major strength of the report’s approach is the amount of information that it provides to 
the Branch from multiple sources. The report canvasses information from academic, 
government, think tank, and not-for-profit sources and documents conditions across the 
four western provinces. The multiple-case overview approach was time efficient and 
allows for a contextual description of each case to identify the objectives, drivers, and 
obstacles to successful outcomes.  
 
The strategic information gathered in Sections 14 and 15 will be valuable to the Branch 
no matter what level the commitment to action is. As water issues become more 
prevalent, the insights and analysis from this report should continue to inform the 
Branch’s position on, and approach to, water. 
 
Limitations of this Approach 

More information could have been gathered through activities such as focus groups or an 
industry survey. However, the contemporary nature of the behaviour being studied, the 
researcher’s lack of control over events being studied, and the time available made a 
multiple case research design the most efficient and effective way to explore the ‘how’ 
and ‘why’ of adaptations in economic water use (Yin 1994, p.7).  
 
The case overview approach also limits the external validity of evidence. But while the 
regional and sectoral concentration of cases restricts the explanatory power of evidence, 
the fundamental considerations outlined in the report confront participants in all water 
utilizing sectors. As well, cases might have been examined with greater experimental 
rigor to provide better insight. The length of the report and the range of issues covered, 
however, made the high-level overview more appropriate than a more comprehensive 
analysis of greater explanatory power. 
 
Scope and Terminology 

For the purposes of this report, water-processing technology refers to the range of 
processes and technologies that reduce water used or consumed, or encourage water re-
use, in the production of goods and services. The criteria used to characterize economic 
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water processing technology are: a) the relatively large scale of the technology’s potential 
application; b) the relatively central role of water in the product or service produced; and 
c) an outcome in which water is preserved for future water needs. 
 
Low-flow toilets, for example, would not constitute a water processing technology. 
Though low flow toilets introduced across office buildings of a provincial government 
would have a large impact on water consumption, water use in this context is not central 
enough to government services to be considered an input in the value-added product.  
 
The conceptual boundaries are not tight containers, however, and there will be platforms 
spanning the boundaries among applications. Municipal wastewater processing 
technology, for example, meets economic and ecological needs. It is characterized as an 
water processing technology because: a) the application is capable of processing the large 
volume of wastewater produced by a municipality; b) water is the waste removal agent, 
central to the waste removal service provided; and c) the water produced, though not 
potable, may be suitable to meet other water needs such as those of downstream 
ecosystems. 
 
Conclusion 

This section outlined the deliverables and research approach for this policy report. The 
approach’s strengths, limitations, and conceptual scope were discussed. Collectively, this 
information provides the context and overview for the rest of the report.
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Part II  

Water and Economy 
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Section 3  

An Overview of Water Utilization in Western Canada 

While most people understand the importance of water for sustaining life, fewer people 
recognize the contribution water makes to Canadian economic well-being. Water has, and 
continues to play, an important role in the economy. This section will investigate the 
economic importance of water by describing water’s productive functions, the industries 
in which water is used, and the economic contribution of water utilizing industries. 
 
Water as an Economic Input 

Since long before the early years of Confederation, water has been used for transportation 
and as a source of energy in what is now Canada. The fur trade that opened Western 
Canada depended upon rivers and lakes to cross vast expanses of land. Sawmills and 
gristmills of central and eastern Canada used water energy to process their products 
(Environment Canada 2008b). And while the economy has since diversified, water 
continues to play an important role. It is difficult to estimate the value-added that water 
accounts for, as it does not have a measured economic value. However, its contribution to 
the Canadian economy has been estimated at between $7.5 and $23 billion annually 
based on its key functions (Environment Canada 1992; Environment Canada 2004; 
Warren, 2004).  
 
The role of water is particularly important in the Western Canadian economy where it is 
“used as a raw material, a coolant, a solvent, a transport agent, and as a source of energy” 
(Environment Canada 2008b). Furthermore, water is an essential input “in urban and 
rural communities, primary agriculture, the agri-food sector, power generation, oil and 
gas, and manufacturing – virtually the full width and breadth of the Western Canadian 
economy” (Wilkie 2005, p. 4). While the role of water in these processes will be 
discussed below, Table 1 illustrates that water-utilizing industries make up a surprising 
proportion of the Western economy. 
 

Table 1: GPP of Selected1 Water Utilizing Industries (WUI) in Western Canada, 2004 

Activity BC AB SK MB 
The 

West 

Crop and Animal Production (% GPP) 0.8% 2.0% 8.7% 4.2% 2.4% 

Oil and Gas Extraction and Processing  (% GPP) 3.6% 26.7% 14.0% 0.4% 14.8% 

Mining (aside from oil and gas) (% GPP) 5.3% 0.3% 5.7% 2.0% 2.7% 

Electric Power Generation (% GPP) 1.4% 1.4% 1.9% 2.9% 1.6% 

Manufacturing (% GPP) 11.0% 7.9% 7.4% 13.6% 9.5% 

Total Contribution of WUI to GPP 22% 38% 38% 23% 31% 

(Statistics Canada 2004)      

                                                 
1 These figures represent the percentage of provincial economic activity accounted for by water-utilizing 

sectors. The West column is the sum of economic activity across the four provinces as a percentage of total 
activity across the provinces.  
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Before describing the industries in which water is used, it is important to distinguish 
between the ways water is used. Instream users use water in the natural system (Scharf, 
Birke, Villuenueve, and Leigh 2002; Wilkie 2005). Water-based recreational activities, 
hydroelectric generation, and aquatic transportation take place instream. These uses are 
not always benign, however, and can affect both water quality and quantity. The oil 
leaking from an outboard motor, for example, degrades water quality. Equally, the large 
reservoirs used in hydroelectric power generation restrict downstream flow and impact 
water availability through water lost to evaporation.  
 

Withdrawal users remove water from its course for some purpose and may or may not 
return it to its source. Withdrawal uses include agriculture, thermal power generation, 
manufacturing, municipal users, the petroleum industry, mining, tourism, and recreation. 
Though water usually remains in the hydrologic cycle2, withdrawal users generally 
consume a portion of the water removed (Environment Canada 2008b). The amount 
consumed is the difference between the water withdrawn and the amount returned to the 
same source (Scharf et al. 2002). Irrigation, for example, is one of the larger consumptive 
water users in Canada. While water diverted for irrigation is usually used in the same 
basin, a great deal, depending on the irrigation technique, can be removed from the 
watershed through evaporation. Table 2 illustrates the various purposes for which water 
is allocated across the West.  

 
Table 2: Water Allocations in Western Canada 3,4 

Purpose BC* AB** SK*** MB*** 

Agriculture and Irrigation 13.3% 46.7% 22.9% 22.0% 

Municipal 12.5% 11.2% 14.6% 50.0% 

Industrial and Commercial 15.2% 37.5% 53.4% 18.0% 

Other Purposes 59.0% 4.6% 9.1% 6.0% 
 

* 
** 

*** 
**** 

(British Columbia Water Stewardship Division 2006) 
(Alberta Environment 2006) 
(Saskatchewan Watershed Authority 2008) 
(Manitoba Water Stewardship 2008) 

                                                 
2 In the hydrological cycle water is not usually lost. Water that evaporates in one region returns to another 
in the form of precipitation. The exception is techniques such as deep well injection, in which untreated 
liquid wastes are injected into impermeable geologic formations, locked away from groundwater, for 
disposal. The saline water produced through enhanced oil recovery is often disposed of this way and is lost 
to the hydrologic cycle (Griffiths 2007). 
3 Entries in any one cell are the percentages of non-hydroelectric water allocation in the industry categories 

shown. Hydroelectric and water storage account for a large proportion of allocations in BC and in Manitoba 
(~98% in BC, ~50% in MB), but only a small proportion in Alberta and Saskatchewan (<1%). The 
comparison between provinces is made more illuminative if hydroelectricity is not considered. For a more 
detailed breakdown of water allocations in each Province see Appendix 2 
4 A major problem with comparing water allocation across Provinces are differences between information 
collection categories. The above uses are the smallest identifiable categories that are common to data 
collection across Western Provinces. Industrial and commercial uses include manufacturing, mining, 
petroleum and gas extraction and production. Municipal use includes domestic uses, as well as industrial 
and commercial operations that obtain water from the municipal system. Other purposes include wildlife 
and environmental management. 
. 
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Withdrawal Water-Utilizing Industries in Western Canada 

There is great variation in the functions that water provides during economic production. 
The following offers descriptions of the industries and the processes in which water is 
withdrawn for economic applications. It is followed by a description of instream uses. 

• Thermal Power Generation, including Nuclear and Fossil Fuel plants, is essential 
to economic activity, providing power for industrial and commercial processes, 
and residential sales. Thermal power generation accounted for 63% of total water 
withdrawals5 across Canada in 2005 (Shinnan 2008). The “production of one 
kilowatt-hour of electricity requires 140 litres of water for fossil fuel plants and 
205 litres for nuclear power plants” to drive steam generators and for associated 
cooling activities (Environment Canada 2008b). With current technologies, only 
40% of the energy produced is actually harnessed, while the remaining 60% is 
transferred to water as heat energy (Environment Canada 2008b). Though many 
fossil fuel plants use ‘closed loop’ systems which have decreased overall water 
use by recycling water several times before it is returned, water is often returned 
to the environment 10-15 degrees Celsius warmer, which can have negative 
effects on the aquatic ecosystem and impact downstream users (Wilkie 2005).  

 

• Manufacturing water users include a wide range of activities from food and 
beverage production to primary metals processing, and rely on water as a raw 
material, a solvent, a coolant, and a transportation agent (Environment Canada 
2008b). Pulp and paper, for example, is “reliant on large amounts of water to 
soften wood, separate fibres, and for bleaching and cooling processes.” (Wilkie 
2005, p. 11). In 2005, manufacturing accounted for 15% of water withdrawals in 
Canada where paper products, primary metals, and chemicals were the three 
largest users (Shinnan 2008). Manufacturing is an important component of the 
economy, as it was responsible for 9.5% of GPP in the Western provinces in 2004 
(Statistics Canada 2002) 

 

• For Municipalities
6
 water is a raw material in drinking water and an input in the 

waste removal services provided to residential, commercial, public, and industrial 
users who obtain their water through public infrastructure. Though rate structures 
differ between municipalities, with some charging flat rates and some metered 

                                                 
5 There is an important difference between figures cited for withdrawal/use and allocation. While an 
allocation is the legal volume a license holder is entitled to remove from the system, water use or 
withdrawal is the volume of water actually removed from the system. Across the country there are no 
complete figures on overall water withdrawals or water use. The water withdrawal figures cited are taken 
from Statistics Canada’s Industrial Water use Survey that is completed every five years. Like other surveys, 
the figures it offers for rates of industrial water use are estimations based on the survey information that is 
subject to the limitations of the survey, i.e. response rate, sample size etc. The survey results also do not 
offer a provincial breakdown. 
6 Municipalities have been treated as a homogenous economic user group for the purposes of this research. 
The author recognizes the inherent complications of this assumption as municipal water use encompasses a 
range users, from domestic, to parks irrigation and urban industrial operations, all responding to 
fundamentally different incentives in their use. Despite this, municipalities provide services using water as 
an input and raw material. For the sake of simplicity in examining overall trends, municipalities are treated 
as individual actors. 
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municipalities charging volumetric rates, these charges rarely reflect the true costs 
of treating or delivering water to consumers (Renzetti 2007). Municipal users 
account for 22% of water allocations in Western Canada (Shinnan 2008; British 
Columbia Water Stewardship Division 2006; Alberta Environment 2006; 
Saskatchewan Watershed Authority 2008; Manitoba Water Stewardship 2008). 
While municipal water users do not account for the largest portion of water use, 
municipal water management and residential use has been the target of the 
majority of conservation efforts and much academic discussion (Brandes, Maas, 
and Reynolds 2006; Brandes and Feguson 2004; Brandes and Feguson 2003; 
Environment Canada 1990; Reynaud and Renzetti 2004). 

 

• Agriculture depends on access to high quality fresh water for livestock and crop 
production. Across Canada, withdrawals for agricultural purposes other than 
irrigation account for 9% of water withdrawals and in Western Canada accounts 
for 4.2% of water allocations (Shinnan 2008; British Columbia Water 
Stewardship Division 2006; Alberta Environment 2006; Saskatchewan Watershed 
Authority 2008; Manitoba Water Stewardship 2008). Irrigation is often used for 
the geographical redistribution of water, and is used in drier parts of the Western 
provinces to increase crop diversity, improve crop yield, and decrease 
vulnerability to drought. Irrigation accounts for 23% of water allocated across the 
prairies (British Columbia Water Stewardship Division 2006; Alberta 
Environment 2006; Saskatchewan Watershed Authority 2008; Manitoba Water 
Stewardship 2008). Animal and crop production contributed to 2.4% of GPP in 
the West in 2004 (Statistics Canada 2004). 

 

• The Mining industry includes metal and non-metal mining, as well as coal and 
uranium extraction (Environment Canada 2008b). Throughout the cycle of 
extraction and refinement, water is used to separate ore, as a liquid coolant, and to 
dispose of unwanted material. Though mining depends on water for the purposes 
outlined, it accounts for only 1% of water withdrawals across Canada, as the 
industry re-circulates water to a greater extent than any other sector (Shinnan 
2008; Environment Canada 2008b). Mining activity accounted for 2.7% GPP in 
the Western provinces in 2004 (Statistics Canada 2004). 

 

• Conventional Petroleum Production accounted for 4.7% of freshwater 
withdrawals across Canada in 2005 for uses that varied from extraction to 
maintenance, cleaning, reclamation, and pipeline testing (Shinnan 2008; Wilkie 
2005). More than half of the conventional light oil produced in Western Canada is 
extracted through an enhanced oil recovery process in which water is injected into 
a reservoir to increase the pressure to recover remaining oil. Though 78% of water 
used is non-potable saline water, most of the remaining water comes from 
freshwater sources (Genowa Consulting 2003 in Wilkie 2005).  

 

• Unconventional Petroleum Production uses water to separate the oil and sand in 
bitumen through a thermal recovery process using steam and can take anywhere 
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from 2-5 barrels of water to produce one barrel of oil (Woynillowicz and 
Severson-Baker 2006; Environment Canada 2004). Water demand in the oilsands 
is projected to increase by five times if all existing, approved and planned projects 
are implemented (Woynillowicz and Severson-Baker 2006). Other 
unconventional methods of petroleum production, such as coal bed methane and 
shale gas, use water to fracture geologic formations containing energy (Griffiths 
2007).  Though expensive, these activities will expand as the price of oil rises. 
Conventional and unconventional oil and gas activity are important economic 
drivers in the West. In 2004, they combined to create 14.8% of GPP in the 
Western provinces (Statistics Canada 2004).  

 

• While there are few statistics in Canada on water use in Biofuel production, water 
is essential for this industry and is set to grow by leaps and bounds as a result of 
strategic initiatives to support biofuels production in Canada7. Processes for 
biofuel production, including first generation corn-based ethanol and second 
generation cellulosic conversion of forest waste products, are evolving but all will 
have impacts on the water quality and quantity. Recent analysis suggests that the 
full production cycle, from crops to cars, consumes more than 20 times as much 
water as gasoline for every mile traveled (Webber 2008). Expanded production is 
also likely to impact water quality as the use of fertilizers and pesticides for 
certain crops rise. (Berndes 2002; Policy Research Initiative 2008a). 

 

• The Tourism and Recreation industry is another important withdrawal user in 
Western Canada. Businesses such as ski hills and golf courses remove water from 
natural systems to produce or enhance their products. 

 

This captures the majority of withdrawal uses of water. They are now considered in 
contrast with instream uses. 

 

Instream Water-Utilizing Industries in Western Canada 

As described, industries using water in its natural environment are said to be instream 
users. Though impossible to describe their reliance on water according to the quantities of 
water consumed, these activities usually depend on the quantity and, or, quality of water 
in the system. The following describes the goods and services produced by instream 
water use. 

• Tourism and recreation once again depend on water, but this time as it remains in 
the natural system. The lakes of Manitoba and northern Saskatchewan, and the 
rivers and waterfalls of British Columbia (BC) and Alberta are important for the 
activities that take place on them, which include fishing, canoeing, whitewater 

                                                 
7 The Government of Canada has mandated that Canada’s gasoline supply contain an average of five 
percent renewable content by 2010. Diesel fuel and heating oil will require an average of two percent 
renewable content by 2012. To meet this need Canada will require about three billion litres of biofuels a 
year, substantially more than current domestic production of 800 million litres/year. The federal 
government is providing up to $1.5 billion in incentives for investments in biofuels through the Renewable 
Fuels Strategy. 
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rafting, and kayaking, but also for their place in the setting as scenery for hiking, 
and sightseeing.  

 

• Watersheds provide many Ecological Goods. Though their economic contribution 
is difficult to determine (market values have yet to be attributed), watersheds 
provide essential goods that include water filtration, nutrient recycling, carbon 
sequestration, and climate control, and they are essential elements of ecosystems 
that support wildlife and plant life (Wilkie 2005). Coastal rivers, for example, 
provide spawning grounds for fish populations like salmon, upon which 
commercial fisheries rely (Environment Canada 2008b). Areas encountering 
‘over-withdrawal’ may experience loss of “wetlands and riparian buffer zones that 
are important in filtering water and mitigating floods; loss of habitat for birds; 
loss of spawning grounds for fish weakening fisheries, among other effects.” 
(Thirlwell, Madramootoo, and Heathcote 2007). 

 

• Water Transportation is not as vital to the Canadian economy as it once was, but 
inland freshwater transportation remains important (Environment Canada 2008b). 
In Western Canada, British Columbia’s lower Fraser River is an important link to 
trade in the Asia pacific, and the Mackenzie River, Canada’s longest, is an 
important northern transportation link. 

 

• Hydroelectric Power Production is the principal source of electricity generation 
in Canada, an important element of the Western economy (Environment Canada 
2008b). Hydroelectricity accounts for over 94% of electricity (BC Hydro 2006). 
Utilized to various extents across the prairies, hydroelectricity is Manitoba’s 
largest export (Manitoba Water Stewardship 2003; Keewatin Publications 2003c). 
Recent concerns over greenhouse gas emissions have increased emphasis on 
hydroelectricity as a ‘clean’ source of energy and exploitation of remaining hydro 
potential in future years (BC Hydro 2006; Manitoba Hydro 2008). 

 

• Waste Disposal has long been a convenient use of water, which is indeed capable 
of diluting and “digesting” human and industrial wastes, but there are limits to the 
ability of natural bodies of water to dispose of waste (Environment Canada 
2008b). Wastewater processing has become a growing industry for most industrial 
water users facing increasingly stringent regulations about wastewater disposal.  

 
We have reviewed the fifteen primary activities in which water is used in the production 
of goods and services in Western Canada. The information puts in perspective the water’s 
influence in economic activity. The relationship between water and energy is now 
discussed. 
 

The Water-Energy Nexus 

Seven of the fifteen most critical industries just outlined are in whole, or large part, 
involved in producing energy. Nuclear and fossil fuelled thermal power, conventional 
and unconventional petroleum production, hydroelectric power, biofuels, and a large 



 

 

 

16

portion of the mining industry are intimately involved in the production of energy and 
also large consumers of water. Perhaps more concerning is evidence which suggests the 
water/energy ratio will grow by leaps and bounds as our economy transitions into any of 
the following, water hungry, panaceas for energy: i) a hydrogen-fuel economy, ii) an 
electrical automotive sector, iii) a bio-fuel economy or iv) an oil-sands economy (Webber 
2007; King and Webber 2007; Policy Research Initiative 2008). This water-energy nexus 
is at the heart of Canada’s economic foundations and critical in considering the impacts 
of water scarcity. 
 
The nexus is complicated further by the relationship between water provision and energy. 
While water is a critical input for energy production, energy in turn is a critical input for 
transporting and treating Canada’s water supply. As demand for water grows, especially 
in stressed areas, “energy is needed to pump water from greater distances or from deeper 
aquifers, and to treat the water to meet the desired quality” (Policy Research Initiative 
2008a). It is a self-reinforcing relationship where the need for one drives greater 
utilization of the other (Thirlwell, Madramootoo, and Heathcote 2007). In many parts of 
the world where water is far scarcer than energy sources, energy is invested in processing 
low quality water to meet social and industrial needs. Saudi Arabia, for example, uses its 
fossil fuel resources in energy intensive seawater desalination (Webber 2008).  
 
The energy-water nexus is an important consideration in economic water use, and is an 
important illustration why these needs must be taken into consideration during water 
planning. Canadians rank among the world’s top four consumers of both water and 
energy (Boyd 2001). Northern Alberta, poised to cure our energy demands with bitumen 
oil sands, is considering a move to nuclear energy to power the industry, while sustaining 
itself on fossil fuelled thermal power. In an area where the stability of water supply is 
unknown, it is uncertain how the region will cope with the convergence of increasing 
demands and supply constraints in the future. 
 
Conclusion: Recognizing Economic Water Demand 

Water plays an important role in the Western economy. In 2005, instream and withdrawal 
users who rely on water in production of their goods and services collectively accounted 
for more than 31% of GPP in the Western provinces. Water consumption related to 
energy production is also an important economic driver. Because of the relationship 
between them, Canada will consume more of both as they each become scarcer relative to 
rising demand. 
 

Though poorly understood, it is generally agreed that the low cost of obtaining water has 
made water a substitute for capital investment, contributing to industrial overuse (Cohen, 
Neilsen and Welborn 2004; Renzetti 2004; Renzetti 2005; Wilkie 2005; Bakker 2007). 
As residential demand expands, activity in sectors like unconventional petroleum 
production increases, and our economy moves towards more water-intensive forms of 
alternative energy, demand for water will grow. This section has discussed the functions 
and allocations of water for economic activity in the West. These functions are 
summarized in Table 3. The economic role of water should be kept in mind in the next 
section which describes why water may be less available in the future. 
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Table 3: The Functions Water Provides for Economic Purposes 
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Store of Energy √√√√    √√√√ √√√√ √√√√ √√√√ √√√√     

Coolant √√√√    √√√√ √√√√ √√√√ √√√√      

Raw Material √√√√ √√√√ √√√√ √√√√   √√√√ √√√√    √√√√ √√√√ 

Solvent √√√√    √√√√  √√√√ √√√√     √√√√ 

Transportation  √√√√         √√√√ √√√√  √√√√ 

Waste Disposal  √√√√ √√√√   √√√√  √√√√ √√√√     √√√√ 

Hydraulic 
Pressure 

     
  

√√√√      

Scenery          √√√√  √√√√  

Filtration            √√√√  

Other 
Ecosystem 
Services 

     
  

 
 

√√√√  √√√√  

Carbon 
Sequestration 

     
  

 
 

  √√√√  

Climate Control            √√√√  
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Section 4  

Geography and Water in Western Canada 

Many Canadians are under the false impression that their water resources are 
inexhaustable. In truth, water is distributed unevenly throughout Canada and regional 
disparity is the nature of Canada’s water wealth. Annual precipitation in the prairie 
provinces varies from less than 300mm on the semiarid grasslands to more than 1000mm 
at higher elevations in the Rocky Mountains (Sauchyn and Kulshreshtha 2008). In British 
Columbia, Prince Rupert receives an annual average of 2593mm of precipitation, while 
Kamloops receives only 279mm (Walker and Sydneysmith 2008). This section will 
discuss the Canadian myth of water abundance and describe the water endowments of 
each province. Particular attention will be given to specific regional concerns and the 
ways they influence the focus of regional management systems.  
 
The Myth of Water Abundance 

While its small population makes it relatively water wealthy, Canada is only narrowly 
ahead of the United States, and behind Russia, China, and Brazil in renewable freshwater 
endowments with about 6.5% - 7% of the world’s supply (World Resources Institute 
2005; Environment Canada 2008). The myth of water abundance that characterizes 
Canadians’ attitudes toward water “arises from the confusion between standing water 
that fills the country's many lakes and renewable supply represented by each year's rain 
and snow fall” (Sprague 2007). Indeed, while Canadian lakes boast about 20% of the 
world’s standing water, the total volume of water in the world’s lakes only represent 
about two years runoff in the world’s rivers (Environment Canada 2008). Accordingly: 

it doesn't matter if my back yard has a swimming pool full of water and my neighbor's 
house has only a barrel. If the taps in my house only dribble, but the neighbor's taps gush, 
then it is the neighbor who has the better supply of water. The size of the swimming pool 
is of no consequence. If I start drawing down the swimming pool for laundry and 
watering the garden, I will have a dry pool in a few months along with my dribbling taps. 
(Sprague 2007) 

 
There are four types of water storage: groundwater, reservoirs, soil moisture, and snow 
and ice (Policy Research Initiative 2008a). It is the amount of precipitation and water 
locked in glaciers that governs river flow and groundwater recharge. Canada’s accessible 
endowments are constrained because 60% of its renewable water sources flow North 
while 85% of its population lives along the southern border (Environment Canada 2008). 
What is more, varied geography has produced large regional and seasonal variations in 
Canada’s water availability. Canadians are the world’s second greatest consumers of 
water per capita and in “certain areas water consumption now matches or possibly 
exceeds what is renewed every year.” (Environment Canada 2008; Senate of Canada 
2005, p. 1) The next section will examine water endowments across the four provinces of 
Western Canada. 
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British Columbia: A Land of Contrast  

BC has immense water resources with approximately one-third of Canada’s renewable 
surface water (Walker and Sydneysmith 2008). Unlike the Prairies, where water collects 
in a handful of systems, BC’s coastal positioning and mountainous terrain have endowed 
it with a maze of major watersheds including (BC Water Stewardship Division 2005): 
 

• The Fraser River; 

• The Mackenzie River; 

• The Peace River; 

• The Liard River; 

• The Skeena River; 

• The Thompson-Okanagan basin; 

• The Kootenay Basin; 

• The Similkameen River; 

• The Skagit River; and 

• Vancouver Island Basins. 
 

On the coast, mild, moist Pacific air collides with steep coastal mountains to produce 
annual precipitation typically exceeding 1000 mm. Despite this relative abundance, 
seasonal variations cause extreme water shortages in unexpected places. On Labour day, 
2006, the City of Tofino, located in the temperate rainforest on Vancouver Island’s West 
coast, was forced to turn away visitors and millions of tourist dollars as businesses were 
closed because of a water shortage (Brandes and Nowlan 2008; CBC News 2006). 
Despite receiving nearly 4000mm of annual precipitation, an area like this is vulnerable 
to the economic impacts of seasonal water scarcity (Environment Canada 2008d). 
 
Further to the east, the warmest and driest climates in the province are in the rain 
shadows of the Coast and Cascade mountain ranges, and in the valleys of the southern 
interior where annual precipitation is often less than 500 mm (Walker and Sydneysmith 
2008). Shielded by the Rocky Mountains from cold Arctic winds, this area is subject to 
more frequent stresses on water than elsewhere in BC (Walker and Sydneysmith 2008).   
 

Alberta: A Study of Shortage 

There are seven major watersheds in Alberta including (Alberta Environment 2005a):  

• The Peace/Slave River;  

• The Athabasca River; 

• The Hay River;  

• The Beaver River; 

• The North Saskatchewan River; 

• The South Saskatchewan River; and  

• The Milk River. 
 
Most of Alberta’s surface water drains from the eastern slopes of the Rocky Mountains 
where snowfall and melting glaciers supply the headwaters for almost all of the 
province’s river systems (Keewatin Publications 2003a). More than 85 percent of 
Alberta’s rivers flow north, via the Athabasca and Peace, and less than 15 percent flow 
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eastward into Saskatchewan (Alberta Environment 2005a). The majority of water used in 
the province, about 97.5 percent, is drawn from surface water and distributed among 
irrigation, agriculture, hydroelectric production, energy, commercial/industrial, and 
municipal purposes (Keewatin Publications 2003a). 
 
Population and agricultural activity are concentrated in southern Alberta where “most 
water sources have been allocated to a level of risk in which shortages have occurred and 
are likely to continue occurring, limiting the potential for [economic] growth and 
expansion” (UMA Engineering Ltd. 2003 in Guelph Water Management Group 2007, p. 
8). Periodic drought has made Albertans particularly attuned to water scarcity. While 
irrigation accounts for the majority of water consumed in the province, recent interests 
have focused on industrial water consumption, particularly in the oil and gas industry 
(Woynillowicz and Severson-Baker 2006; the Gordon Foundation 2007; Bruce 2006). 
 
Saskatchewan: Northern Trust 

There are ten major drainage basins in Saskatchewan including (Saskatchewan 
Watershed Authority 2008): 

• The Slave River;  

• The Kazan River;  

• The Athabasca River;  

• The Churchill River; 

• The Saskatchewan River;  

• Lake Winnipeg;  

• The Qu’Appele River;  

• The Souris River; and  

• The Missouri River.  
 
Despite the number of river systems, water availability varies from large supplies in 
northern Saskatchewan to major supply constraints in some south-western watersheds 
(Saskatchewan Watershed Authority, 2006). As one of the few dependable sources, more 
than half of water consumed by residents in the populated southern region comes from 
the Saskatchewan River system (Keewatin Publications 2003b; Saskatchewan Watershed 
Authority 2006).  
 
On its way to Saskatchewan, water passes through areas of heavy agricultural activity and 
water quality is a primary concern (Alberta Institute of Agronomists 2005). In 2001, there 
was an outbreak of gastrointestinal illness in which 5,800 residents of North Battleford 
Saskatchewan were affected by water from the North Saskatchewan River contaminated 
by E. coli bacteria (Lang 2002). Largely in response to this focussing event, the 
Saskatchewan Watershed Authority (SWA) was created in 2002 as a merger of provincial 
water responsibilities from SaskWater, Saskatchewan Environment, and the 
Saskatchewan Wetland Corporation. The SWA has primary responsibility for managing 
the province’s water resources and a mandate to preserve water quality through source 
protection and watershed planning (Saskatchewan Environment 2002).  
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Manitoba: Land of Plenty 

Water is Manitoba’s largest natural resource and it is found in ten major river systems 
that include (Manitoba Water Stewardship 2003): 

• The Seal River;  

• The Churchill River;  

• The Nelson River; 

• The Hayes River;  

• The Saskatchewan River;  

• Lake Manitoba;  

• Lake Winnipeg;  

• The Winnipeg River; 

• The Assiniboine River; and  

• The Red River.  
 

With 13 percent of Canada’s freshwater passing through, Manitoba is endowed with three 
of the fifteen largest lakes in Canada, 70 percent of the total hydroelectric capacity in the 
Prairie region, and the lowest electricity costs in North America (Manitoba Water 
Stewardship, 2003). More than 50% of the province’s water allocations are directed to 
energy production activities (Manitoba Water Stewardship, 2008). Major water uses 
include commercial transportation, agriculture, forestry, urban, and recreation, and are 
concentrated in southern Manitoba (Keewatin Publications 2003c).  
 
Like Saskatchewan, quality and contamination are major concerns for surface water that 
travels across the Prairies before draining into the Hudson Bay. Other major events in 
Manitoba, such as flooding in the Red River Valley and concerns over industrial hog 
farming, have focused concerns on water quality (Keewatin Publications 2003c). Climate 
change threatens to exacerbate this preoccupation, as higher temperatures and lower 
stream flow are likely to decrease surface water quality. As a result, Manitoba has 
increased its focus on water management and in 2003 a stand-alone department for water, 
the Ministry of Water Stewardship, was established.  

 

Groundwater: A Tale of Neglect 

While the majority of water used in Canada is drawn from surface water, a growing 
number of communities and industries use groundwater to satisfy their needs. Across 
Canada, 14% of industry and 43% of agriculture use groundwater as an input, and nine 
million Canadians rely on groundwater for domestic use (Gordon Foundation 2006). For 
a more complete description of groundwater use in Western Canada see Appendix 2. 
Groundwater is a largely undocumented resource, however, and shortcomings in 
knowledge and regulation threaten the sustainability of groundwater resources.  
 
Throughout Canada complete knowledge of groundwater endowments is only available 
for a handful of areas (Environment Canada 2004; Rutherford 2004; Nowlan 2007). 
While the United States Geological Survey is conducting its second national groundwater 
survey, Canada has yet to complete one (USGS 2008; Nowlan 2007). 
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Scientific understanding of the environmental role of groundwater is also limited. It is 
unknown in many areas at what rate groundwater recharges or the minimal amount that is 
necessary to maintain ecosystem health (Nowlan 2007). Aquifers containing aged fossil 
water, for example, recharge very slowly and can be easily mismanaged. In the West 
much of the population and industry have begun to depend on groundwater as surface 
water becomes scarcer. As a result groundwater levels have fallen dramatically in many 
areas. Poor management and over withdrawal from growing industry and population have 
been blamed (Thirlwell, Madramootoo, and Heathcote 2007).  
 
British Columbia lacks any general licensing requirement on groundwater and use is 
unregulated (Gordon Foundation 2006; Cohen et al. 2004). Where groundwater use is 
regulated, the ability of water managers to successfully balance social, environmental, 
and economic water needs is seriously compromised by lack of information on rates of 
groundwater use.  
 
These circumstances are worrying given that groundwater use is increasing in areas 
where demand from population and economic growth are outpacing available surface 
water. Nowlan sums up the troubling situation:  

Canadians don’t fully know how much groundwater exists in the country; who is using 
and exploiting it and at what rates; how its extraction affects ecosystems; how stresses 
such as climate change, current practices, and overuse will influence this resource; or 
how well current provincial regulations protect it. Our knowledge lags behind that of 
other developed countries (2007, p. 59). 

Nowlan and others like her are part of a growing civil society movement dedicated to the 
protection of groundwater that will be described in Part III. 
 

Conclusion: Regional Disparity as Cause for Concern 

This section has described the regional differences in water endowments across western 
Canada, chronicling the regional disparity that characterizes Canada’s water resources. 
These findings are summarized in Table 4 on the opposite page. 
 
In those regions where water availability is not an immediate concern, the myth of water 
abundance is refuted by growing water quality pressures. Reliance on groundwater is 
growing across the Western region, though insufficient information compromises the 
prospect of sustainable management. As will be discussed in Part III, provincial 
responses to water concerns are shaped by provincial endowments and by focussing 
events that highlight regional vulnerabilities. This section has provided a Western context 
for discussions on water, climate change, and the economic impacts of water scarcity.  
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Table 4: Water in Western Canada 

Province Nature of Water Endowments Primary Areas of Concern 

BC 

• Large volumes of surface water unevenly 
distributed. 

• Main disparity between coastal abundance 
and interior scarcity. 

• Water availability during seasonal 
low periods. 

AB 

• Marginal volumes of surface water, 85% of 
which flows north.  

• Disparity between northern plenty and 
southern scarcity. 

• Population and agricultural activity 
concentrated in southern Alberta. 

• Considerable water supply constraints 
in southern Alberta. 

SK 

• Large volumes of surface water in northern 
region. 

• Supply constraints in some southern 
watersheds. 

• Water quality and agricultural 
contamination. 

MB 
• Large volumes of surface water, fairly 

evenly distributed in large lakes and rivers 
flowing north. 

• Water quality deterioration from 
industrial and agricultural 
contamination. 
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Section 5  

Climate Change and Other Threats to Water Availability 

Across the West, regional variations in precipitation and water storage leave some 
regions more vulnerable to seasonal scarcity than others. Water availability faces 
emerging threats as residential populations grow and industrial activity expands. 
Research, however, suggests that the effects of climate change may be the gravest threat 
of all. This section describes the effects climate change and other threats to water 
scarcity. Specific attention is given to two of the most vulnerable watersheds in British 
Columbia and Alberta. 
 
The Scope of Climate Change 

Climate change is expected to impact both the quantity and quality of Canada’s water 
supply through changes in the hydrological cycle (Sauchyn and Kulshreshtha 2007; 
Walker and Sydneysmith 2008; Schindler and Donahue 2006). While the regional 
distribution of water is expected to continue to vary greatly, climate modeling suggests a 
general intensification of regional and seasonal precipitation patterns. When and where it 
is wet, it will become wetter; when and where dry, it will become drier. These patterns 
will combine with an increase in the frequency of extreme weather events, including 
storms of greater intensity, greater flooding, and an increase in severe drought (Salathé 
2008; Walker and Sydneysmith 2008; IPCC 2007).  
 
Warmer winters will reduce snow accumulations across Western Canada (Whitfield, 
Cannon, Wang, and Reynolds 2003; Leung and Ghan 1999; Lapp, Byrne, Townshend, 
and Kienzle 2005; Schindler and Donahue 2006). The result will be a decline in annual 
stream flow and earlier seasonal run-offs. (Sauchyn and Kulshreshtha 2007). The 
continued retreat of mountain glaciers will exacerbate water shortages and less water will 
be available in summer periods of greatest demand. To put this impact into perspective, 
fully 50% of summer flows in BC’s Columbia River Basin are glacially-fed (Brugman 
Pietroniro, and Shi 1996). 
 

Sauchyn and Kulshreshtha (2007) suggest that patterns of intensification and frequency 
are evidenced by recent changes in prairie climate (since the 1940’s), including severe 
droughts of increasing frequency compared to the last several centuries. For a closer 
illustration, consider circumstances in the South Saskatchewan River basin in southern 
Alberta and the Okanagan Basin in the southern interior of British Columbia.  
 
Acute Scarcity in the South Saskatchewan River Basin (SSRB) 

The SSRB begins in the Rocky Mountains and winds its way over the prairies to the 
Hudson Bay. Along the way, it is the primary source of water for users in southern 
Alberta and southern Saskatchewan. According to the Master Allocation Agreement that 
apportions river flow between the provinces (see Appendix 6), Alberta must pass along 
half of the river system’s natural flow to Saskatchewan.  
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Of the remaining flow (Alberta Institute of Agronomists 2005, p. 10; Alberta 
Environment 2005c): 

• 70% has been allocated to the following purposes;  

o 70% for agricultural irrigation (2% of GPP); 

o 9% for industrial purposes (30% of GPP); 

o 13% for municipal use; and 

o The remaining 8% is used for a variety of water/habitat management 
purposes.  

 

Since the early twentieth century, summer flows of the South Saskatchewan have fallen 
by 84% (Alberta Institute of Agronomists 2005). Pietroniro, Toth, and Toyra have 
combined hydrological models with climate change scenarios to estimate mean annual 
changes in flow by the 2050s for the following rivers in the basin (2006): 

• 10% decline in the Bow River; 

• 4% decline in the Old Man River; 

• 13% decline in the Red Deer River; and 

• 8.5% decline in the South Saskatchewan River. 

 

This is a 9% average decline in water availability in a region that supports needs in and 
around the cities of Red Deer, Calgary, Lethbridge, Medicine Hat, Saskatoon, and Swift 
Current. The projections are of particular concern when they are considered in light of 
estimated changes in demand for water. Population in the Alberta region of the SSRB is 
projected to grow from 1.3 million in 1996 to more than 2 million by 2021, and to more 
than 3 million by 2046 (Alberta Environment 2005a, 2006). Water demand for non-
irrigated purposes is predicted to increase between 35% and 67% by 2021, and between 
52% and 136% by 2046 (Alberta Institute of Agronomists 2005; Alberta Environment 
2005a, 2006). 
 
In 2006 the provincial government of Alberta announced a moratorium on new water 
allocations on the Bow, the Old Man, the Red Deer, and the South Saskatchewan rivers in 
response to growing concerns (Alberta Environment 2006). The end to allocations poses 
a serious constraint to economic growth in the area. New residential, commercial, and 
industrial developments must now operate within the limitations of existing permits (i.e. 
existing municipal allocations) or purchase rights to access from existing permit holders.  
 
Crisis Management in the Okanagan Valley 

The Okanagan Valley is a semi-arid region in the southern interior of British Columbia, 
which supports irrigated agriculture, recreational fisheries, and several municipalities 
including Vernon, Kelowna, Penticton, and Osoyoos. Throughout the year, over 1 million 
tourists inject approximately $830 million into local economies, enjoying three major ski 
resorts, more than 50 golf courses, wineries, and recreational opportunities on local lakes 
(HRDC 2001 in Cohen and Kulkarni 2001). The region’s agricultural economy boasts 
90% of the orchards and 95% of the vineyards in BC (Pidwirny and Gow 2001 in Cohen 
and Kulkarni 2001). And while the area’s mild winter and hot, dry summers sustain these 
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industries, the Okanagan valley receives only 300mm of annual precipitation, 85% of 
which is lost to evaporation (Cohen and Kulkarni 2001).  
 
The region has the lowest per-capita freshwater availability in Canada and is currently 
experiencing rapid population growth and land use intensification (Statistics Canada 
2003; Cohen, Neilson, and Wellbourn 2004). Recent droughts in 2001 and 2003 have 
shown the area’s vulnerability to climate change and the potential for conflict over water 
access (Walker and Sydneysmith 2008). Given these conditions, the region’s trajectory is 
troubling (Cohen et al. 2004; Walker and Sydneysmith 2008): 

• Okanagan Lake is the primary source of water for many municipalities in the area 
and has become a central element of water management planning. Modeled flows 
for Okanagan Lake inflow indicate significant declines in the order of 15-30% by 
2050 and 30-50% by 2080. 

• Population in the region has grown from 210,000 in 1986 to 310,000 in 2001. It is 
projected to grow to nearly 450,000 by 2031. 

• Agricultural demand for water is projected to rise between 12-20% by 2020, 24-
38% in 2050, and 40-61% by 2080. 

 
The Okanagan Valley has been the focus of extensive crisis-management efforts. Funded 
by the federal government through the Climate Change Impacts and Adaptation program, 
work has focused on identifying the impacts of climate change, creating adaptation 
strategies, and developing a collaborative approach for dialogue between water managers, 
regional stakeholders, and the three levels of government (Cohen and Kulkarni 2001; 
Cohen and Neale 2003; Cohen, Neilsen and Welborn 2004; Cohen and Neale 2006). The 
Pacific Climate Impacts Consortium at the University of Victoria is also producing 
extensive hydrological modelling of British Columbia as part of its cutting edge research 
on climate change, its expected impacts in the pacific north, and the development of 
regional adaptation strategies. Their work would be an important foundation for any 
organization seeking to investigate the economic impacts of climate change and water 
scarcity in the pacific region (Dawson and Murdock 2008; Rodenhuis and Bennet 2007; 
Swain 2007). 
  
Conclusion: A Convergence of Worrying Trends 

Throughout many regions in Western Canada water scarcity is a looming reality. Under 
tight supply conditions, the periodic, but increasing risk of drought is complicated by the 
effects of climate change and increasing demands for water. Given the importance of 
water to Western prosperity, this section has highlighted the vulnerability of the Western 
economy to water scarcity. The next section will build on this information by 
highlighting several sectors that are vulnerable to water scarcity. 
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Section 6  

Anticipating the Sector Specific Impacts of Water Scarcity 

The economic impacts of water scarcity are real, identifiable, and will vary according to 
regional differences in economy and water availability. This section will develop a 
conceptual framework that outlines the major variables shaping water use and the sector 
specific impacts of water scarcity. For illustration, the tool will be used to anticipate the 
impacts of water scarcity and opportunities for adaptation in three Western sectors. 
Analysis will animate the trends described in Part II and set the stage for a later 
discussion on water governance. 
 

The Preliminary Conceptual Framework 

Water is a complex policy field in which the social, environmental, and economic 
interests of water users may conflict. Based on the information reported thus far, a 
preliminary conceptual framework of economic water use adaptation has been developed. 
The framework, presented in Figure 1 on the next page and which will be updated as the 
report progresses, provides a practical conceptual tool that can be used to conceptually 
anticipate the sector-specific impacts of water scarcity.  
 
Although identifying a dollar value for water scarcity is beyond the scope of this report, it 
is important to engage in a conceptual discussion about the economic impacts of water 
scarcity to build awareness of the variables concerned, and to begin discussion about the 
most vulnerable sectors and the most accessible opportunities for adaptation. 
 
Assessing Sector-Specific Impact 

Figure 1 shows that the impact of water scarcity in a given sector will depend on specific 
regional and sectoral criteria. These criteria include: 

1. Economic water needs – How integral is water as an input? At what scale? Can it 
be substituted or can its use be easily reduced?  

2. Competing needs – What are the competing economic and non-economic needs in 
the watershed?  

3. Water availability – How plentiful is water in the area? Is the region fully 
allocated? What are the effects of climate change likely to be? 

4. Adaptation potential – How advanced are the existing processes and 
technologies? What level of gains in efficiency and/or reuse are possible? What 
are the likely costs of adaptation? 
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Figure 1: Preliminary Conceptual Framework of Economic Water use Adaptation 

 
 

 
Criteria 1, 2, and 3 are concerned with assessing the vulnerability of each sector and 
determining what outcomes are likely under current trajectories. Vulnerability will be 
greater the more that water is a central factor of production and the more acute that water 
scarcity is in the area. As identified in criterion 4, an impact assessment should also 
incorporate the likelihood of adaptation measures. For example, while the likelihood of 
adaptation in a nuclear plant is relatively good given the simplicity of technological 
advances required to recycle water, the likelihood of adaptation in hydroelectricity would 
likely be comparatively small. Though it may be possible to harness seasonal variations 
in flow by storing water, hydroelectricity will always be dependent on large volumes of 
water. Table 5 on page 31 illustrates this assessment process by examining sectors in the 
Saskatchewan River Basin, the Churchill River Basin, and the Okanagan Basin. For each, 
the economic impact of water scarcity is weighed according to the region’s vulnerability 
and the likelihood of successfully adaptive measures. The criteria offer a useful method 
for assessing the relationship between water and economic output. For public and private 
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decision makers, more detailed impact analyses can be conducted and weighed against 
the costs of adaptation. 
 
Technologies and Strategies for Adaptation 
There are a range of adaptive technologies and strategies being pursued across sectors, 
but most measures converge around reducing water use and encouraging water reuse. 
Water reuse is largely responsible for the 32% decline in industrial water use between 
1981 and 1996 (Shinnan 2008). Municipalities have been the focus of great efforts to 
reduce water use and many low cost technologies have been developed over several 
decades for these objectives, reducing load on wastewater treatment plants, and reducing 
energy requirements (Thirlwell, Madramootoo, and Heathcote 2007). 
 
For a basic level of water treatment at the industrial and municipal levels, energy 
reductions and groundwater recharge are achieved through systems that detain flows and 
encourage infiltration to groundwater, providing some degree of treatment. Systems 
include infiltration ponds, trenches, constructed wetlands, green roofs, and urban 
planning that utilizes permeable surfaces such as grass or ornamental planting (Thirlwell, 
Madramootoo, and Heathcote 2007).  
 
More advanced water treatment processes have been developed to increase efficiency and 
decrease the costs of purification, filtration, and desalination applications. With potential 
uses at the industrial and municipal levels, new and emerging technologies include 
membrane filtration, UV radiation, ion exchange, flocculation, electro-coagulation, 
sonication, cavitation, ozonation, electro-deionization, biocidal disinfection, 
electrodialysis reversal, and multistage bubble aeration (Scarth 2007). 
 
In the agricultural sector, water use has been reduced 30% from 25 years ago (Policy 
Research Initiative 2008a). Farmers have improved crop water use efficiency and reduced 
water use through strategies including improved irrigation timing, changes to low 
pressure sprinkler systems, implementation of low energy systems that discharge water 
just above the soil, drip irrigation, and the use of nitrogen fertilizer to reduce crop 
vulnerability to water stress 12 (de Jong, Bootsma, Huffman, Roloff 1999; Thirlwell, 
Madramootoo, and Heathcote 2007) 
 
The Role of Government in Adaptation 

A notable absence from this report so far has been the role of government. As with many 
areas concerning the environment, the market’s inability to assign value to the ecological 
services water provides requires government action to protect the ecological commons. 
Under the conditions where adaptive behaviour is required, government often elects to 
create regulatory/incentive structures to ensure social, economic, and ecological needs are 
satisfied.  
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Many observers have endorsed the application of incentives to encourage adaptation. 
Two commentators, speaking in reference to the Alberta oil sands have suggested that:  

For innovative capacity to be unleashed, water availability for oil sands development 
must become linked to the river’s capacity to supply water. The oil sands industry has 
demonstrated its ability to reduce its water requirements from the Athabasca River per 
barrel of synthetic crude oil produced. Suncor Energy, for example, reduced its water 
withdrawal intensity per unit of production by over 30% between 2000 and 2004. 
(Woynillowicz and Severson-Baker 2006 p. 13) 

 
They imply that water use for development be linked to the river’s capacity through 
regulation. As we shall see, there are ingrained reasons why industry has been slow to 
adapt. In the absence of appropriate government action and stimulus, private markets 
have been largely unable to invest adequately in the public good represented by water-
saving activities. The role of government will be a major consideration in water use 
adaptations and is discussed in Part III. 
 
Conclusion: Vulnerability and Opportunities for Adaptation 

The economic consequences of water scarcity are real and growing. Regional 
vulnerabilities will depend on competing needs and on the natural patterns of availability 
in the area. Unlike a commodity market, water management systems in the Western 
provinces do not produce outcomes in which water is distributed to its highest valued 
needs, slowing the take-up of water use adaptations.  
 
The economic consequences of water scarcity will vary depending on specific regional 
factors, but could be grave in areas where competing needs converge with dwindling 
water supplies (Policy Research Initiative 2008a). In areas where adaptation is viable, it 
may require government initiatives to promote a distribution that meets basic 
requirements without compromising quality of life. As we shall see, however, the system 
of water management in Western Canada is fragmented, embedded in historical notions 
of plenty, and in need of change. 
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Table 5: Applying the Conceptual Framework to Anticipate the Sector-Specific Impacts of Water Scarcity 
 

Sector and 

Region 

Economic  

Water Needs 

Competing  

Water Needs 

Water  

Availability 

Adaptation 

Potential 

Economic  

Impact  

 

Crop 

Agriculture in 

Southern 

Saskatchewan  

 

(Saskatchewan 

River Basin) 

- Large 

- Large volumes of water 
are essential for crop 
irrigation. 

- Irrigation accounts for 
more than 50% of 
allocated water in the 
region (Saskatchewan 
Watershed Authority 
2006). 

 

- Moderate 

- Transborder water 
obligations. 

- Residential development. 

- Competing economic 
water users in the area 
include oil and gas, 
mining, and thermal 
power. 

- Poor  

- Southern Saskatchewan 
obtains more than 50% of 
its water from the 
Saskatchewan River 
system, which is subject to 
periodic drought. 

- While climate change may 
improve growing 
conditions, it will increase 
the demand for water, 
reduce seasonal 
precipitation and increase 
the frequency of drought. 

- Moderate 

- Increased efficiency of 
irrigation systems, e.g. 
micro-irrigation 
technology. 

- New crop varieties that 
require less water. 

- Farm production 
practices, e.g. soil mulch 
techniques. 

 

- Moderate  

- Climate change impact 
analyses project different 
regional outcomes based 
on geographic variations 
in precipitation and temp.  

- General agreement about 
the increased frequency of 
drought. 

- Impact analysis that 
incorporate adaptations 
suggest minimal impact 
(de Jong, Bootsma, 
Huffman, Roloff 1999). 

 

 

Hydroelectricity 

in Northern 

Manitoba 

 

(Churchill River 

Basin) 

- Large  

- Hydroelectricity in 
Manitoba relies on large 
volumes of instream flow. 

- Few 

- Manitoba hydroelectric 
utilizes northern water 
sources that are not in 
competition with many 
other users.  

 

- Good  

- While the effects of 
climate change on the 
area’s precipitation are 
expected to be small, 
temperature increases will 
increase water lost to 
evaporation. 

- Poor 

- Hydroelectricity relies on 
harnessing the energy 
potential of water at 
elevation. 

- More hydro capacity may 
be developed as needs 
grow. 

- Small 

- Constraining factors of 
competing needs and 
availability are not acute 
given current trends. 

 

 

Tourism in BC’s 

Okanagan 

Valley  

 

(Okanagan – 

Thompson 

Basin) 

- Large 

- Tourism in the area 
utilizes water for instream 
recreational uses such as 
sport fishing and boating, 
as well as vineyards for 
wine tourism. 

- Tourism is also 
responsible for large 
portion of municipal 
/residential use throughout 
dry summer periods. 

- Many 

- Agriculture is an 
important element of the 
regional economy and 
dependent on a reliable 
supply of high quality 
water. 

- The Okanagan is also one 
of the fastest growing 
residential areas in Canada 
(Statistics Canada 2006). 

- Poor 

- Region is characterized as 
semi-arid desert.  

- Surface water in the 
Okanagan basin has been 
nearly fully allocated. 

- Good 

- The region has been the 
focus of much effort to 
reduce agricultural 
demand through improved 
irrigation technology and 
best practices, and to 
reduce municipal use 
through conservation and 
demand management.  

- Large 

- There are long-standing 
different, and often 
conflicting, economic, 
environmental, and social 
water interests in the area. 

- Great progress has been 
made in reducing overall 
consumption; the situation 
remains serious.  
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Part III  

Water Governance and the 

 Regulatory Environment 
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Section 7  

Jurisdiction 

Water governance and water management shape the rules and incentives that influence 
water use. Water governance refers to the “political, social, economic, and administrative 
systems” that delineate responsibility for regulating the development and management of 
water resources (United Nations Development Programme 2008). In Canada, the 
provinces have been afforded primary responsibility for water governance, though the 
federal and provincial governments share jurisdiction in many areas. Into this tangled 
web indigenous peoples are increasingly asserting their rights to, and in, water. The 
following section examines the federal, provincial, and indigenous roles in water 
governance. It provides the context for the discussion on water management that follows. 
 
A Fragmented System 

There is considerable fragmentation in authority over, and responsibilities for, water 
governance in Canada. Jurisdiction is divided between federal, provincial, and municipal 
governments by various elements of the constitution and through legislated convention. 
While the provinces have been delegated power over water within their boundaries, the 
federal government has jurisdiction in water policy through constitutional responsibilities 
for foreign relations and treaty making, First Nations and their lands, and fisheries (The 
Constitution Act 1867, S.91 and S. 92).  
 
Legislative interpretation, case law, and policy have enhanced federal powers to include 
assisting provinces to resolve interprovincial water disputes, monitoring water quantity 
and quality, and supporting water research and technology commercialization (Morris, 
Boyd, Brandes, Bruce, Hudon, Lucas, Maas, Nowlan, Pentland, and Phare 2007). For a 
list of the key federal departments involved in water management see Appendix 3. 
 
Provincial powers “include authority to legislate with respect to the management of 
public lands and resources, non-renewable natural resources, forestry, electricity 
generation, municipal institutions, property and civil rights, and matters of a local or 
private nature.” (Valiante 2002) Accordingly, provinces regulate water flows, use and 
supply, enforce pollution control, and sanction thermal and hydroelectric power 
development. Municipalities are typically responsible for providing water and wastewater 
services (Bakker 2007; Morris et al. 2007). 
 
There is considerable overlap between federal and provincial jurisdictions in several 
areas including drinking water, pollution prevention, water quality and water supply 
monitoring, aquatic ecosystem management, domestic inter-jurisdictional waters, 
infrastructure, environmental assessment, and research (Morris et al. 2007). While the 
network of responsibilities can create tension between governments, inter-governmental 
collaboration is increasingly important for addressing cross-cutting water issues such as 
climate change. For a discussion of Canadian inter-governmental initiatives in water 
management, see Appendix 8. 
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For indigenous peoples, the jurisdictional overlap is even more problematic. Although 
reserve lands are managed by the federal government, reserve water allocations fall under 
provincial jurisdiction. Drawing from a series of highly publicized events, indigenous 
peoples are appealing to the Canadian courts to establish “that the reserve should be 
understood to include a sufficient supply of water to allow the people to make full and 
beneficial use of the land, including water for domestic and economic purposes” 
(Walkem 2007, p. 305). In doing so, indigenous peoples are establishing greater influence 
over water management on reserves and on broader traditional territories.  
 
In recent years, especially in Western Canada, provinces have been directing more 
resources and attention to creating comprehensive water management strategies. In 
contrast, the federal government has actively sought to disengage itself from water 
management since the 1980s (Saunders and Wenig 2007). According to most informed 
observers, the inconsistencies between federal and provincial legislation have created 
serious gaps in important areas of responsibility. A renewed federal water strategy has 
been promised for years and there is increasing pressure on the federal government to re-
invigorate its Federal Water Strategy (1987) with a more comprehensive plan to meet 
today’s challenges (Bakker 2007; Hoover et al. 2007; Schindler and Donahue 2006). For 
a discussion of federal initiatives in water management see Appendix 4, and for a 
complete list of key federal water policy and legislation see Appendix 5. 
 
Conclusion: Jurisdiction, Responsibility, and Fragmentation 

While the provinces have primary responsibility for water management in Canada, the 
federal government has jurisdiction in several important areas and indigenous peoples are 
increasingly asserting their role in water management. The resulting fragmentation of the 
water governance system has created serious gaps between areas of responsibility, and 
these gaps shape the nature of provincial water management systems. This section has 
provided background information on the superstructure in which water management 
systems exist. It forms the environment for the upcoming discussion on trends in Western 
Canadian water management.  
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Section 8  

Water Management and Trends in Water Policy 

Water has always been recognized as an important communal resource by rules 
governing its use, but scarcity, contamination, and media attention have forced 
governments to take a more comprehensive, long-term approach to water management 
and planning. This section will discuss the importance of water management systems in 
influencing industrial water use and will identify major trends in Western Canadian water 
policy. This information will provide the reader with a sense of the impending changes 
likely to affect economic water use.  
 
Water Management and the Market 

Where water governance refers to how decisions are made and who it is who makes 
decisions, water management refers to the models, principles, and information used to 
make decisions. It is at the management level that direct action with respect to water 
quality and quantity is taken. Management systems are premised on principles outlined in 
policy and law. The rules and regulations which flow from them fundamentally influence 
water consumption behaviour. 
 

In the market, industry choices to adopt practices that use resources differently are 
usually made in response to market signals and regulations. Where market signals may 
decrease the cost of capital vis-à-vis labour and promote mechanization, regulatory 
signals may penalize the production of a by-product and encourage changes to 
production. Thirlwell, Magramootoo, and Heathcote (2007) have identified “wastewater 
reductions and standards compliance, environmental policy/regulations, and changes in 
water quality and availability” as the main drivers for improved industrial water 
management (p. 11).  
 

The issues confronting each province have resulted in slightly different approaches to 
water management and different signals to industry. The path and distance water travels 
on its way to Saskatchewan and Manitoba, and a series of publicized focusing events, 
have made water management in these provinces more attentive towards water quality. 
Similarly, early and extensive investment in irrigation systems in Alberta and British 
Columbia was made to overcome regional water disparities and to foster investment in 
agriculture and mining (Swanson et al 2005; Cohen et al 2004). Irrigation systems and 
guaranteed water access have resulted in a strong focus on water rights and allocation 
planning in those provinces.  
 
Trends in Water Policy 

In recent years, all Western provinces have devoted considerable attention to developing 
comprehensive water management strategies that attempt to balance water needs by 
identifying principles to guide water use regulation. To concentrate on the most important 
aspects of these strategies, the major tenets of these strategies will be explained through 
several key trends. For a complete list of provincial water legislation see Appendix 7. The 
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most important trends in Western Canadian approaches to water management include the 
following and will be explained below: 

1. Comprehensive Water Strategies – The emergence of comprehensive water 
strategies in Western Canada. 

2. The Prior Allocation System – The historical significance and legal enshrinement 
of the prior allocation water rights system have made it a central feature in 
Western Canadian water management. 

3. Stakeholder Participation in Water Planning – Alberta, Saskatchewan, Manitoba, 
and less convincingly British Columbia have begun to incorporate stakeholder 
participation as a central element in water planning. 

4. Integrated Water Management – There is increasing recognition of the 
importance of integrated water and land use strategies. 

5. Information Capacity – There is growing recognition among the provinces that 
their information capacities are insufficient to make informed decisions about 
water management.   

6. Demand Side Water Management – A clear shift has begun away from supply-
side, toward demand-side, water management strategies. 

7. Economic Instruments – There has been very little application of economic 
instruments to water management. 

8. Support for Water Processing Technology – Throughout the provinces, there is 
little direct support for the development of water processing technology. 

We will consider each of these approaches in more detail below. 
 

1. Comprehensive Water Strategies: Principles for Water Allocation and Use 

Comprehensive water strategies are a fairly new development in Western Canada. It is 
only since the late nineties that focusing events in water quality and quantity have forced 
provinces to develop comprehensive policy strategies to supplement existing or retooled 
legislation. To varying degrees, every strategy contains some element that recognizes 
economic water needs. In general, however, such strategies remain vague about specific 
measures to ensure a distribution that meets competing needs.  
  
All of the strategies emphasize efforts to curb domestic demand for water, and with the 
exception of Manitoba, recognize the importance of managing users with dedicated water 
allocations. There is a gap, however, in addressing the water use of industrial users who 
draw from municipal supplies. Although BC has made commitments to requiring all large 
water users to measure and report their water use and to double plumbing in new 
commercial construction (facilitates grey water re-use), no Western province explicitly 
targets municipal industrial users. 
 
In the context of water scarcity, every strategy contains an explicit commitment to 
preventing bulk water exports and, except under special circumstances, preventing inter-
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basin water transfers. For a comparative summary of the key features and provincial 
agencies in Western Canadian water management systems, see Appendix 6. 
 

2. The Prior Allocation System: First Come, First Served Water Access 

Though Canadian law generally recognizes water as a public resource, it also allows for 
establishing private property rights over water use (Christensen and Lintner 2007). Of the 
four major approaches to water rights in Canada, including the public authority system 
used in the North, riparian rights used in Ontario and the Maritimes, and civil code used 
in Quebec, water rights in Western Canada have been based on a system of prior 
allocation (Christensen and Lintner 2007).   
 
The prior allocation system was historically linked to land ownership, requiring owners 
to apply for a license to use or remove water from the system. During the early period of 
economic activity in Western Canada, agricultural and mining operations were granted 
secure access to water as an investment incentive (Cohen et al., 2004). Once granted, 
license holders have the right to their allocation before any licenses granted afterwards, 
but only after more senior permits. The system is also known as the ‘first in time, first in 
right’, and prior appropriation systems (Renzetti 2007; Horbulyk 2007; Christensen and 
Lintner 2007). For a long time water rights could not be bought or sold, and in many 
cases, water rights have been issued in perpetuity (Bakker 2007; Cohen et al. 2004). This 
is changing in some provinces as Alberta and British Columbia now set time limits on the 
lengths of permits and Alberta allows transfers and leases of water rights. 
 
Though rights to water use are not granted according to a hierarchy of need, systems 
generally enforce a beneficial use principle whereby water must be used and its use must 
be consistent with societal objectives (Christensen and Lintner 2007; Cohen et al. 2004). 
In recent years permit applications have begun to require documentation describing 
environmental impacts, though they do little to address objectives like innovation, water 
conservation or contribute to government revenues (Renzetti 2007). 
 

3. Stakeholder Participation in Water Planning: Recognizing Water Needs 

Traditionally, water management in Canada has been centrally planned and government 
led. Whether because of its value as a “strategic resource to support industrialization, 
urbanization and agricultural intensification”, or because water has been viewed as a 
public good, governments have had prominent roles in managing water (Bakker 2004). 
Accordingly, governments have been responsible for the planning, finance, and 
construction of water infrastructure. More recently, many jurisdictions have been 
rethinking the centrally-directed, supply-side management of water.  
 
This is reflected by trends in provincial water management. Planning at the watershed 
level has been encouraged through provincial water strategies that prescribe local 
planning and institutionalize structures for public stakeholder participation. The 
Watershed Advisory Committees in Saskatchewan, the Manitoba Water Council in 
Manitoba, and three levels of stakeholder participation in Alberta are made up of 
representatives from government, civil society, and local groups. The groups’ roles in 
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influencing water use outcomes vary from consultative in Manitoba, to direct 
implementation in Alberta.  
 

4. Integrated Water Management: Fixing Fragmentation 

Though slow to manifest itself in any comprehensive strategy documents, there is a 
growing recognition that the compartments characterizing environmental management 
are insufficient for managing interactions between the economy and the environment. 
Integration of water and land management encourages decision-making through 
stakeholder engagement, weighing ecological, social, and economic considerations. The 
approach emphasizes the need to evolve links between management decisions, watershed 
planning, and land-use practices. 
 
Alberta is the only province exploring the development of such strategies through formal 
processes. In October 2007 the provincial government announced that land-use decisions 
in the province would be made in accordance with a broad cumulative-effects strategy. 
Though the principles of the strategy have not been outlined in a published document, the 
government has promised to take into account the cumulative impacts of development on 
surrounding communities and the environment when evaluating applications. The first set 
of guidelines was published in December 2007 as the Water Management Framework for 

the Industrial Heartland and Capital Region (Alberta Environment 2007). The 
Framework was developed to find an integrated, regional solution to water quality and 
quantity issues on the North Saskatchewan River around Edmonton. The Water 
Management Framework for the Industrial Heartland and Capital Region is held up as a 
model for regional environmental management in the province. 
 
A similar initiative is Alberta’s Draft Integrated Land Use Framework. Released in early 
2008, the Integrated Land Use Framework proposes guidelines and a process to guide 
development in the province. The Draft Framework is a cross-ministerial initiative 
involving eleven departments. It will attempt to integrate the Water for Life Strategy into 
regional frameworks to guide regional land use decision making (Alberta 2008).  
 

5. Insufficient Information Capacity: Filling the Knowledge Gaps 

Information capacity is a key area of water stewardship that has not received appropriate 
attention. It is difficult for governments and planning authorities to make sound decisions 
on water use and allocation with an incomplete understanding of interactions and 
endowments in the system.  
 
For example, while every Western province except BC regulates groundwater use 
(Alberta Water Act S.1.1.; Saskatchewan Water Rights Regulations S.37.1; MB Water 
Rights Act S.1), no province has a complete understanding of its groundwater 
endowments (Environment Canada 2004). Incomplete knowledge of groundwater 
quantities fundamentally undermines the provinces’ abilities to effectively manage 
groundwater resources8. 

                                                 
8 While Canada has never completed a survey of groundwater inventories, the United States is in the midst 
of its second. Poor understanding of our resources has a fundamental impact on our ability to be effective 
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Information capacity is addressed, to differing degrees, in every Western water strategy. 
While Saskatchewan and Manitoba have made quality a focus of their information 
gathering, BC and Alberta have focused their information gathering on availability. 
Every Western province has committed to undertaking work on groundwater.  
 

6. Demand Side Water Management: Decreasing Demand to Increase Supply 

Traditional approaches to water administration have focused on manipulation of water 
availability to meet water needs. The irrigation districts of southern Alberta and interior 
British Columbia redistribute water to areas of relative scarcity. Dams, manmade lakes, 
and other water storage systems supplement availability during the dry summer months 
with water captured during seasonal periods of relative abundance. The combined factors 
of residential development, industrial growth and climactic change have increased the 
importance but reduced the adequacy of these projects. Governments have increasingly 
begun to employ demand side strategies and encourage, to varying degrees, measures that 
reduce water use and improve water use efficiency.  
 
Recent focus on the underground injection of freshwater to enhance oil and bitumen 
recovery in Alberta has resulted in recommendations aimed at the ‘reduction or 
elimination of this type of water use.’ (Alberta Environment 2005b, p. 51) 
The new Green Building Code in British Columbia will require water-conserving 
plumbing fixtures and grey water systems for water collection and reuse in new 
construction (British Columbia Environment 2008, p. 77) 
 
Saskatchewan is the only province with an independent strategy devoted to conservation. 
Beyond promoting domestic water use and the use of more efficient fixtures, however, 
the Saskatchewan Water Conservation Plan does not offer any ingenuitive suggestions to 
reduce water use in the largest using sectors (Saskatchewan Watershed Authority 2006, 
p.9). Demand-side water management tools such as these are given more attention, but 
have yet to apply economic instruments widely. 
 

7. Economic Instruments: Establishing a Market for Value Water 

Economic instruments are viewed by many as a key tool for encouraging efficient water 
use. Market mechanisms have potential to direct limited resources to their higher value 
uses. With a few exceptions, however, little effort has been made to apply economic 
instruments to water management in Western Canada (Alberta Institute of Agronomists 
2005; Christensen and Litner 2007; Renzetti 2007; Renzetti 2005; Horbulyk 2007; 
Swanson et al., 2005). Under prior allocation, users receive permits without incurring the 
full cost of water and water is over-consumed. Even today, license applicants in the 
Western region are charged a nominal permit fee, after which water only the allocated 
volume restricts use. (Christensen and Lintner 2007; Renzetti 2007).  
 

                                                                                                                                                 
stewards of resources and puts Canada at a strategic disadvantage if we were to enter into negotiations with 
the United States on water trade (Pentland and Hurley 2007). 
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Throughout the West economic instruments are sparingly employed. Alberta’s 1999 
Water Act allows the right to water allocations to be transferred independently from the 
accompanying piece of land (Alberta Environment 2003). While permanent trades have 
been used rarely (7 approved to date), other forms of temporary trading of water use, 
such as leasing, have become more popular (Horbulyk 2007). Alternatively, Manitoba 
has adapted a riparian tax credit program which pays agricultural landowners for the 
ecological services they provide when they adopt best practices for land-use (Oborne 
2005c). 
 
Despite limited implementation, there is a consensus among commentators that market 
mechanisms have great value in encouraging efficiency and conservation in water use. 
According to the Federal Water Policy, 1987: 

[r]ealistic water pricing would make the users conscious of the real value of the resource 
and delivery systems, and would reduce the demand on those systems; it would also 
encourage efficiency through improved technology and lead to water conservation. 
(Environment Canada 1987, p.5) 

The cautionary approach provinces are taking in applying market mechanisms to water 
may be explained by the fundamental and symbolic importance of water. Commoditizing 
something essential to life raises great philosophical and practical questions. It also raises 
the possibility of free trade conflict. Because every province has made declarations to 
prevent trade in bulk water, however, the details of this issue will not be covered here. 
 

8. Support for Water Processing Technology: An Essential Element 

Western provinces support, to differing degrees, technology commercialization programs 
that provide business mentoring and seed capital. However they have shown little 
initiative in specifically supporting the development or commercialization of water 
processing technologies. While water research is funded across the region, there is 
considerably less support for translating scientific knowledge into commercialization. 
There are several notable exceptions to this, including the Edmonton Waste Management 
Center of Excellence (EWMCE).  
 
Drawing from partners in civil society and academia, the EWMCE advertises itself as a 
‘one stop’ resource for services in sustainable waste management. It generally promotes 
research on waste management, but much of its work focuses on piloting, demonstrating, 
and commercializing wastewater technology (EWMCE 2008). In Manitoba, a Water 
Stewardship Fund supports projects that promote and enable efficient use of water. In 
Saskatchewan, the Communities of Tomorrow partnership supports research on 
sustainable infrastructure, including pilot projects, market research, and research 
partnerships on water processing technologies (Manitoba Water Stewardship, 2008). 
Communities of Tomorrow is actually in the process of developing a water strategy to 
guide its market research and direct support activities (Personal Communication August 
11, 2008) 
 
With these exceptions, however, water receives little of the specific attention that is 
afforded to other environmental technologies such as alternative energy. One industry 
technologist’s observations in Alberta sum up the situation across the West: “Alberta 
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currently lacks a sustainable value added catalyst in the development of water related 
businesses, as well as in the financing and commercialization of innovative water 
management technologies” (Scarth 2007, p.14). 
 
Conclusion: Strategies for Sound Management 

Water use in Western Canada is directed by the principles, rules, and incentives that 
make up water management systems. This section has revealed several important trends 
in Western water policy that will impact how provinces regulate, and how industries use, 
water. These trends, such as participatory planning and the integration of water and land 
use strategies, show recognition of resource vulnerability and constitute efforts to ensure 
that the needs of all water users are met. Alberta leads provincial efforts to embrace these 
strategies.  
 
However, obstacles to sound management remain. Information gaps, the prior allocation 
system’s culture of entitlement, and provinces’ hesitance to apply economic instruments 
to water management retard changes in water use. The next section will discuss what 
efforts are being made outside government to influence water policy and water use.  
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Section 9  

The Role of Civil Society  

Civil society participants play an increasingly important role influencing water use 
outcomes in Western Canada. This section will describe the membership of water-
concerned civil society, explain the functions they provide, and describe interesting 
patterns in their geographic distribution to complete the picture on forces influencing 
water use outcomes. 
 
Civil Society: Participants and Functions 

The organizations and individuals who make up water-concerned civil society function in 
a variety of ways, providing research, expertise, local knowledge, mentoring, education, 
networking opportunities, and support for technology commercialization. They may seek 
to inform government policy or to support industry directly.  
 
At the community level, local watershed groups do not usually support a dedicated staff, 
though there are several groups benefiting from hydropower trusts that may fund research 
and community development projects.  Local watershed groups usually represent 
interests within a particular watershed and are becoming more involved, to varying 
degrees across the West, in watershed decision-making. The trends to increasing 
stakeholder participation discussed earlier empower these local voices.  
 
Academic research networks employ experts from academia and industry to undertake 
substantive investigations, often combining research of a scientific nature with important 
overriding considerations and international best practices. Policy think tanks usually have 
general expertise and play more of an advocate role for specific interests among the 
community of water users. The value-added think that tanks provide usually comes from 
the work they do analyzing other published work and delivering recommendations.  
 
Entrepreneurial/industry support networks are the primary structures supporting 
innovation and technology commercialization. These groups, often funded in part by 
government, support market development and technology commercialization by 
providing market information, knowledge and expertise on technology and best practices, 
and opportunities to participate in business mentoring and networking. Table 6 on the 
next page outlines the functions of water-concerned civil society. 
 
Federal and provincial efforts to promote research or provide services to industry are 
often supported through civil society organizations. Appendix 9 presents a matrix of civil 
society organizations in Western Canada. It has been created through correspondence 
with industry organizations and information mining the online networks of known 
organizations. The matrix provides a fairly comprehensive list of participants in Western 
water policy field according to the functions organizations provide and may be a useful 
resource for readers seeking regional expertise or partnerships. While the information 
gathering and classification procedures were exhaustive, processes used to compile and 
classify information were not methodologically rigorous. 
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Table 6: Functions of the Water - Concerned Civil Society 

Civil Society Group 
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Academia/ Research 
Networks √√√√  √√√√ √√√√ √√√√    √√√√ 

Policy Think Tanks   √√√√ √√√√ √√√√     

Watershed Advocacy 
Groups √√√√ √√√√  √√√√  √√√√ √√√√   

Entrepreneurial /Industry 
Support Networks 

  √√√√ √√√√  √√√√ √√√√ √√√√ √√√√ 

 
 
Patterns in the Distribution of Civil Society 

There are several interesting patterns in the regional distribution of these organizations. 
Specifically, British Columbia boasts many major water-related academic research 
networks, while together Alberta, Saskatchewan, and Manitoba host only a handful. 
Similarly, where every province is home to one major environmental technology 
association, Alberta dominates environmental/water technology commercialization 
research with three government sponsored water-research groups and several (depending 
how they are classified) entrepreneurial/industry support networks. Overall, regional 
differences in the frequency of these civil society organizations, especially their 
noticeable absence in Manitoba, follow similar patterns to concerns about water scarcity. 
 
There is also fragmentation of civil society networks along provincial lines. Most 
organizations present a resource list of their partners and networks. With the exception of 
advocacy groups, these networks are contained by provincial and sectoral boundaries. For 
example, AlbertaWaterSMART is a not-for-profit organization working towards the 
improvement of water management awareness, technologies, and practices in Alberta. 
While WaterSMART has links with research organizations and basin councils in Alberta, 
they do not have connections with entrepreneurial support organizations in other 
provinces (Personal Communication July 28, 2008). This shortcoming is another example 
of fragmentation that limits more effective management. 
 
Conclusion: Completing the Picture 

This section has documented the types and functions of organizations in Western water-
concerned civil society. Working both to influence industry and government policy, these 
organizations play important roles influencing water use outcomes. This information 
rounds out the picture on water management actors. A policy map in the next section will 
provide a conceptual representation of participants and their interests in water policy. 
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Section 10  
A Policy Map and Intermediate Conceptual Framework 

With fragmented jurisdictions, evolving provincially-distinctive systems of water 
management, and a cast of non-governmental actors, the water policy environment in 
Western Canada is complex. This section introduces a policy map illustrating the water 
governance and the regulatory environment to simplify the setting. The map will be a 
useful tool for the reader to remind them of the actors, tools, and motivations interacting 
to create the rules governing water use.  
 
In the second half of this section the map is incorporated into a modified conceptual 
framework. Where the policy map provides a magnified view of the rule making system, 
the conceptual framework provides a high-level view of water use from source to 
consumption. Both will help readers interpret the case studies in the next section. 
 
A Policy Map for Water 

Part III has described the maze of responsibilities, trends, and key actors in the 
complicated water policy environment. Figure 2 on the next page presents a visual 
summary. The map shows that industrial water use is influenced by the nature of water 
management systems, which provide incentives that influence behaviour, as well as 
informational and collaborative activities that enlighten behaviour.  
 
Civil society performs important functions, working to inform government policy on 
behalf of specific interests, and working to provide information and expertise directly to 
industry. For their role, government balances the interests of competing needs according 
to principles laid out in legislation and policy. While provinces have primary authority in 
water management, the federal government has jurisdiction in several important areas, 
supporting research, information collection, and technology commercialization. Together, 
government and civil society influence industrial behaviour and ensure that water is 
available in a quality and quantity that satisfies competing needs. Indigenous authority in 
water management, though modest, is growing as First Nations assert their rights to, and 
in, water.  
 
Comprehensive water strategies, participatory planning, and the integration of water and 
land use strategies are now invoked to overcome problems of jurisdictional fragmentation 
and historically embedded notions of entitlement. From a practical management 
perspective, demand management strategies promote changes in consumption necessary 
to meet supply constraints. In the future, these strategies will impact water allocation and 
water use decisions, and will further empower civil society in water management.  
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Figure 2: A Policy Map for the Water Governance and Regulatory Environment 
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The Intermediate Conceptual Framework 

The Intermediate Conceptual Framework is presented in Figure 3. Where the policy map 
in Figure 2 provides a micro illustration of the policy community, the conceptual 
framework below presents a macro representation of the factors facing water users. Both 
are necessary reference tools for the uninformed observer.  

 
Figure 3: An Intermediate Conceptual Framework of Economic Water use Adaptation 

 

 
 
The preliminary framework has been modified in two major ways. While the preliminary 
framework focused on the economic impacts of water scarcity, the intermediate 
framework focuses on the forces influencing economic water use. Second, the essence of 
the policy map has been incorporated into the fourth column from the left. The 
intermediate conceptual framework includes key forces in the policy environment 
influencing the nature of economic water use.  
 

Conclusion: A Lens for the Case Studies 

This section presented a policy map of the water governance and regulatory environment 
and an intermediate conceptual framework of industrial responses to water scarcity. 
Where the policy map allows the reader a better idea of the interests driving regulation 
and adaptation, and opportunities for collaboration, the conceptual framework documents 
the progress of the investigation overall. The framework provides a lens to interpret and 
anticipate events and should be kept in mind with the case studies considered in Part IV. 
In particular, the framework will be applied to illustrative case overviews to determine 
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where it effectively captures adaptive dynamics, and areas where it needs to be improved. 
It will be revised once more in section 14 to reflect case overview evidence.  
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Part IV  

Illustrative Case Overviews 
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Introduction to the Case Overviews 

The next sections profile three innovative approaches to wastewater treatment and re-use. 
The evidence presented will inform the reader’s understanding of factors that influence 
economic water use and will be incorporated into a proposed WD response. Case 
overviews provide a high-level description of the circumstances of each illustrative 
example, highlighting the need for greater development and dissemination of information 
on the preconditions for effective and efficient outcomes in water use and water 
technology.  
 
Detailed empirical investigation of each case was not attempted. The cases were chosen 
to illustrate a range of sectors and regions. While they focus on wastewater innovations to 
ensure the relevance of their adaptive responses to one another, the evidence they bring to 
bear is not limited to wastewater applications. 
 
The first illustrative overview is of a small enterprise in northern Alberta attempting to 
take advantage of residential growth and a growing need for wastewater treatment in 
Alberta. Their mobile, scalable wastewater treatment processes aims to upgrade 
wastewater to a quality ecologically suitable for return to watersheds and has application 
potential in both industrial and municipal settings. 
 
The second overview is of a large multinational petroleum company using an innovative 
arrangement to obtain treated wastewater from the city of Edmonton. Their experience 
operating in water-scarce central Alberta is representative of many large industrial users 
in the region. The final case overview is on integrated resource management. Using the 
CRD for illustration, a report commissioned for the Province of BC describes how 
municipal waste streams could be integrated to promote water recycling and re-use in 
municipalities throughout the Province. 
 
Following each description, a brief analysis will identify the key factors in each case 
according to their alignment with framework variables. Factors identified that are 
unaccounted for will be incorporated into the conceptual framework in Part V. 
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Section 11  
Wastewater Treatment and the Regulation of  

Innovation in Alberta 

If you want to foster innovation, simply say let there be light. If you tell us how 

to make light, it completely shuts the door to innovation.  

—Wastewater Corp. Managing Director
9
 

The first case documents the experience of a small enterprise in northern Alberta, 
working to benefit from an expanding municipal market for wastewater treatment. Its 
experience highlights obstacles facing water technology entrepreneurs and suggests a 
need for more collaborative methods of regulation and enforcement to satisfy competing 
water needs of the environment and the wastewater treatment needs of rural communities.  
 
Market Opportunity and Regulatory Barriers 

Wastewater Corp. began to capitalize on the filtration needs of a petroleum exploration 
company. The petroleum company, with whom the principal entrepreneur had been 
working as a consultant, had been struggling to filter extraction process-water and 
Wastewater Corp. began to meet those needs. Once into the market, however, the 
entrepreneur saw greater opportunity in the municipal wastewater market.  
 
Today, while the company remains a dealer in specialized filtration components, its 
proprietary system is a small-scale version of best-practice wastewater processing 
technology. The technology, which mimics processes applied in much larger facilities, 
involves two to three stages. During primary treatment, large solids are filtered out. 
During secondary treatment, biological agents are employed to consume and digest 
remaining organic material. While secondary treatment meets Alberta Environment 
standards for discharging effluent into the environment, the consumer may incorporate a 
number of options into a tertiary treatment depending on the desired quality of the 
effluent. Tertiary processes, including ultraviolet disinfection and reverse osmosis 
membranes, can produce high-grade, non-potable water for irrigation or agricultural use, 
and potentially potable water for domestic consumption. If tertiary treatment is not 
employed, the effluent is disposed of using a natural remediation process, removing 
pharma-chemicals before water is returned to the watershed. 
 
The target market for Wastwater Corp.’s treatment system is small, wastewater-
producing communities that do not receive services from large municipalities. Most small 
communities, resorts, work camps, and food processors use methods of wastewater 
disposal where effluent is stored in constructed lagoons or trucked to treatment facilities 
in larger municipalities. Across Canada, only 33% of the population is served by tertiary 
treatment and 19% still have access to only primary treatment (Boyd 2001). Lagoon 
capacities are limited, however, and large municipalities are less willing to share. 
Furthermore, most rural communities are served by groundwater, which is not 

                                                 
9 The names of the company and of the principal entrepreneur have been changed to preserve their 
anonymity. 
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replenished as wastewater is removed from watersheds (Gordon Foundation, 2006). 
Booming residential growth in communities across Alberta has increased the need for 
wastewater treatment and increased strain on groundwater sources. Public opinion has 
pressured municipal administrators to find affordable, environmentally responsible 
methods of disposal.  
 
Several years ago provincial regulations on the treatment of human effluent were relaxed 
to encourage innovation. Wastewater treatment regulations set standards, which still 
apply today, on acceptable levels of biological agents and suspended solids.10 Subject to 
engineering documentation that technology could meet those standards, several suppliers 
were allowed to set up small systems across the province. Many of the systems installed, 
however, contained flaws that prevented them from working properly under realistic 
conditions. The result was frequent discharges of untreated wastes into the environment.  
 
Since that time, Alberta Environment has raised the technology verification standards 
required to obtain licenses to collect, treat, and discharge effluent. The new benchmarks 
require engineering documentation that technology will consistently and reliably meet the 

discharge standards. Wastewater Corp., having obtained licenses for a pilot project to 
collect and treat wastewater, has struggled to get the license to discharge that would 
allow it into the municipal market. While several private engineering companies have 
been employed to test the technology, none has been willing to stake their professional 
credentials on the required guarantee. According to the Wastewater Corp.’s Managing 
Director: 

[i]t is virtually impossible to find an engineer who will unequivocally state that this 
technology will meet that standard. It is like finding an engineer who will state that the 
gas line hooked up to your house will never leak and that your house will never explode. 
(Personal Communication July. 16, 2008) 

 
To overcome this obstacle, the company began the process of having their technology 
approved through the Environmental Technology Verification Program (ETVP). This is 
an independent verification process instituted by the federal government to provide the 
“marketplace with the assurance that environmental performance claims are valid, 
credible, and supported by quality independent test data and information.” 
(Environmental Technology Verification Canada 2008). During the initial proceedings, 
representatives of Alberta Environment stated that ownership and management of 
facilities were elements of consistently meeting the discharge requirements, thereby 
obstructing licensing of Wastewater Corp.’s technology. As a result, Wastewater Corp.’s 
Managing Director claims that the government has been “moving the goal posts”. For a 
small start-up firm with limited capital, the ETVP’s $65,000 base cost and continued 
battling with provincial regulators was not worth the time and investment. 
 
According to the Water Corp.’s Managing Director, provincial regulators have been 
deeply affected by initial attempts to foster innovation in municipal wastewater 
treatment:  

The reality is that Alberta Environment has a preconceived conclusion that they do not 
want the responsibility for monitoring a bunch of little systems that are being run by 
mom and pop operations. (Personal Communication July 16, 2008) 

                                                 
10 Wastewater and Storm Drainage Regulation (AR119/93). 



   

 

 

54

While the provincial government’s strategic policies claim to support innovation in water 
processing, Water Corp.’s Managing Director argues that Alberta Environment is able to 
go about business in this way “because they are not being lobbied to do things differently, 
they have no incentive to change” (Personal Communication July 16, 2008). He goes on 
to characterize the problem as one of poor intra-governmental coordination on priorities 
and blatant obstruction from some branches of Alberta Environment. 
 
Alberta Environment argues their primary responsibility is to ensure that technology 
claims protect water quality. Beyond technical performance, part of the regulatory 
process Alberta Environment enforces is a review of the ownership and maintenance 
arrangements of wastewater treatment facilities to ensure long-term stability (Personal 
Communication, August 15). The representative from Alberta Environment did not seem 
to share the same concern for policy statements about support for innovation, suggesting 
instead that the reliability of established systems often made them better in the long-run. 
Since the original hand full of approvals eight years ago, Alberta Environment has not 
sanctioned the operation of a single small-scale wastewater treatment facility in Alberta 
(Personal Communication August 15, 2008). 
 

Missed Opportunities 

Because of what has been a frustrating process, Water Corp. has given up attempts to 
verify or market its technology in Alberta. Instead, the company is focused on meeting 
wastewater processing needs in other parts of the world:  

[c]urrently, we are working with the Canadian Export Development Corporation and the 
United Nations to market our product in developing nations… there is plenty of capital 
available and plenty of market investors because the need is out there, the market 
potential is out there. (Personal Communication July 16, 2008). 

With regards to the best method of fostering innovation while meeting water quality 
needs, the Managing Director’s view is clear: 

[s]et standards and make fines onerous enough so that the penalty for non-compliance is 
too high… If you want to foster innovation simply say let there be light. If you tell us 
how to make light it completely shuts the door to innovation (Personal Communication 
July 16, 2008). 

Wastewater processing is a growing industry, particularly in municipal environments 
where administrators must deal responsibly with liquid wastes in a way that respects 
water quality needs without unnecessarily removing water from the system. This case has 
shown one perspective on regulations that have forced an entrepreneur to market their 
product abroad and highlights a lost opportunity to foster market development in Alberta. 
 
Framework Analysis of Entrepreneurial Wastewater Treatment in Alberta  

This section has documented the efforts of a small enterprise attempting overcome 
regulatory barriers to bring their wastewater treatment technology to market. It has 
illustrated the tension between entrepreneurial ambition and government responsibility to 
protect the interests of the commons. It suggests that the provincial regulator may not be 
doing enough to explore collaborative methods of regulation and enforcement that meet 
the needs of rural residents and the environment. The conceptual framework is now 
applied in Table 7 to classify elements of the case overview according to variables 
influencing water use outcomes. 
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Table 7: Framework Analysis of Entrepreneurial Wastewater Treatment in Alberta 

 

Economic Water 

Needs 

• Cost effective, small-scale wastewater treatment capacity for new and existing 
small communities. 

Competing Water 

Needs 

• Ecological water quantity and quality needs.  

• Rural groundwater and wastewater treatment needs. 

Water 

Availability/ 

Quality 

• Water availability is limited in central Alberta and most potable water in 
smaller communities comes from groundwater. Current wastewater 
management methods incorporate lagoons and trucking to larger 
municipalities, both of which remove water from the watershed preventing 
groundwater recharge.  

Policy and 

Regulation 

 

• The policies and regulations involved include: 

• Provincial policies that support innovation in wastewater treatment; 

• Technology verification standards; and 

• Long-term facilities management expectations.  

Technology and 

Process 

Adaptations 

• Though the entrepreneur’s technology employs established best practices for 
wastewater treatment, it is unclear whether the system consistently meets 
standards under realistic climactic and management conditions.  

Economic Impact 

 

• There are several costs incurred without the system: 

• Cost to communities of continued lagoons and trucking; 

• Residential development is limited by developer’s ability to secure 
wastewater treatment capacity; and 

• Ecological services are compromised by stresses on ground water. 
 

Factors 

Unaccounted For 

in Framework  

• Outstanding considerations not captured by the framework include: 

• Attitudinal opposition to small-scale treatment facilities; and 

• Global demand for scalable, wastewater treatment technology.  
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Section 12  
Industrial Water Recycling on the North Saskatchewan 

This project defines sustainability and corporate responsibility. Out of the box 

thinking from resource development company, government, and engineering 

consultant—proof that enhancing business economics by careful consideration 

for the environment do go hand in hand.  

—2006 Emerald Award Judge 

This case overview profiles the operational relationship between the City of Edmonton 
and a petroleum company that has become a model for development planning in the area. 
For the municipality, water supply and liquid waste removal are central services that it 
provides to citizens and businesses. For the petroleum company, water is a ‘business 
critical’ input in its petroleum extraction and refinement processes. Through the first 
major industrial application of membrane water filtration and recycling in Canada, the 
City of Edmonton has fulfilled its goal of using municipal wastewater as a resource and 
Petroleum Corp. has found a secure source of water to support its operations.11  
 

An Innovative Partnership 

Groundwork for the arrangement began in 2001 when the City of Edmonton, to support 
its commitment to increasing recycled water use, began a project that would assess the 
effectiveness of a membrane filtration system in processing municipal effluent. Positive 
results from the research led, in 2003, to the commissioning of a demonstration project 
that would be constructed at the Edmonton Waste Management Centre of Excellence’s 
(EWMCE) Goldbar facility. The Zee Weed membrane technology, developed by Zenon 
Environmental of Oakville, Ontario and purchased by General Electric for $760 million, 
forces secondary liquid effluent through a semi-permeable membrane, capturing 
suspended solids that are heavier than a certain molecular weight. The resulting water 
contains fewer suspended solids and less turbidity than fresh water from the North 
Saskatchewan River. 
 
Federal regulations were introduced that required petroleum producers to reduce the 
sulphur content in fuels by 2006.12 By 2004, Petroleum Corp. had developed a process to 
remove sulphur from fuel by pairing it with hydrogen. The process, however, required a 
lot more water than could be accessed through their existing allocation license. When 
EWMCE senior managers became aware of Petroleum Corp’s pending application for 
high quality process water, they approached the company with a proposal to supply its 
water needs with treated municipal wastewater. Once it was determined that the water 
would meet Petroleum Corp.’s quality and quantity needs, formal discussions began. 
 
In 2004, an arrangement was reached in which the Goldbar treatment facility would 
provide 5 ML/d of membrane-treated effluent to Petroleum Corp. by the end of 2006. 13 

                                                 
11 The names of the company and of interviewees have been changed to protect their anonymity. 
12 Under  (SOR/2002-254) sulfur content in diesel fuel produced or imported was reduced to 15 mg/kg after 
2006-5-31, followed by reduction of sulfur in diesel fuel sold for use in on-road vehicles after 2006-8-31. 
13 ML – million litres. 
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In exchange, Petroleum Corp. agreed to fund the construction of a $25M membrane 
treatment facility and of a 5.5 km pipeline to transport the water from the treatment plant 
to the upgrading facility. A provincial licence was granted sanctioning the treatment and 
re-use of wastewater for industrial purposes. It was the first of its kind in Canada. With 
completion of the pipeline and the installation of treatment membranes in late 2005, the 
Goldbar facility began providing Petroleum Corp. five million litres of water a day in 
May of 2006. In addition to hydrogen production, initial capacity was directed to general 
refining processes such as steam production, distilling, and cooling. 
 
During 2007 and 2008, the capacity of City and refinery facilities is to be expanded. 
When all the systems come online in late 2008, the Goldbar facility will provide 15 ML/d 
to Petroleum Corp. The plan is for the extra capacity to accommodate the refinery’s 
expansion and transition to heavy oil from the oilsands. 
 
The partnership has been hailed as a win for all participants and the environment, 
garnering a dozen awards. For Petroleum Corp., the project provides a secure source of 
water to feed growing operations. The ability of the technology to meet cost requirements 
is a large step to reducing water consumed by industrial operations. According to a senior 
Petroleum Corp. manager, “[u]sing treated wastewater means our plant will not have to 
draw additional water from the North Saskatchewan River, which is an example of the 
three principles that guide [Petroleum Corp.’s] corporate water usage policies: 
conservation, protection, and recycling” (Personal Communication August 5, 2008). 
 
For the environment and downstream users, industrial use of recycled water reduces the 
demand on the river’s resources and improves water quality. While the North 
Saskatchewan River basin has not been allocated to the same extent as the South 
Saskatchewan basin (27% of the natural flow compared to 70%), reducing demand by 15 
million litres per day will make a large difference in preserving supply for other uses 
(represents a reduction of 0.03% of the river’s peak flow and 0.14% of low flow) 
(Alberta Environment 2005c). As well, though Edmonton is a world leader in wastewater 
treatment, the effluent it releases into the river still contains chemical contaminants. 
Reducing the discharge of treated municipal effluent reduces chemical contaminants in 
the river system. 
 
For the City, the industrial wastewater-recycling project has been characterized “as a 
model for future private-public partnerships” (Edmonton Journal 2004). The project is 
essentially self-financing, as Petroleum Corp funded the investment and the City retains 
ownership over the infrastructure. The project also fulfills the City’s goal of increasing 
recycled water use. Excess capacity is already directed to other non-potable water needs 
in the area, including a ski hill and golf course. The City is hoping to expand the supply 
of recycled water services to other industries in the area and the Goldbar facility – its 
layout has been designed to accommodate the capacity for 40ML/d is a key element of an 
initiative to integrate industrial water use in Alberta’s industrial heartland. 
 

Water Management for Alberta’s Industrial Heartland 

The Alberta Industrial Heartland region is a 194 square kilometre area encircling the City 
of Edmonton, spanning the boundaries of Strathcona, Sturgeon, and Lamont Counties, 
and the City of Fort Saskatchewan. The region is Canada’s largest center for petroleum, 
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petrochemical, and chemical processing industries and since 1999, has been the focus of 
managing development impacts with regional land-use planning (Alberta Industrial 
Heartland 2002).  
 
Facing unprecedented growth in the area with the development of 8-10 new bitumen 
upgrader facilities, projected to require a substantial portion of the river flow,14 the 
province released a Water Management Framework for the Industrial Heartland and 

Capital Region in December 2007 (Alberta Environment 2007). The Framework was 
developed to find an integrated regional solution to water quality and quantity issues 
surrounding the use of the North Saskatchewan River in the heartland region. The 
Management Framework seeks to ensure that the needs of all water users are met by 
managing the cumulative effects of development. It recommends that the area move 
towards a regional water supply network over 2009-2012, emphasizing the use of 
recycled water. While it was not marketed as such, the Goldbar-Petroleum Corp. 
wastewater recycling relationship has become a pilot project for this initiative. As 
outlined by Figure 4, the framework envisions integrating industrial water supply and 
treatment options in the area. 
 

Figure 4: A Conceptual Diagram for a Sustainable Regional Water Management Network in  
Alberta's Industrial Heartland 

 
Source: (Alberta Environment 2007, p. 5) 

 
 
The Management Framework is currently in the implementation phase. Between 2008 
and 2009 the province will appoint oversight and governance committees to work on 

                                                 
14 Depending on their size, each upgrader facility is projected to consume between thirteen and twenty 
seven ML of water a day. The cumulative impacts of this represent anywhere from 22% of the river’s peak 
flow (8 facilities, 13ML/d) to 306% of the river’s low flow (12 facilities, 27ML/d) (Alberta Environment 
2005c; Water Matters 2008). 
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governance structures, funding, and an implementation plan. According to many 
observers, there are powerful economic and environmental reasons that centralizing 
wastewater treatment options makes more sense than having a dozen smaller operations.  
 
Will the Opportunities Be Realized? 

Though the project has been hailed as a success on all fronts, long-term adaptive success 
in the region is uncertain. Petroleum Corp. has announced that they are evaluating 
recycled water as an option to supply their new upgrader near Fort Saskatchewan.  
 
However, convincing the area’s 8-12 competitive energy companies is an ambitious task.  
These companies have likely started engineering their own facilities. It will be a 
challenge to get them to work together with regional and provincial governments to 
develop integrated water use solutions. It also remains unclear, given the uncertainty of 
climate change, how the North Saskatchewan’s water quality and quantity will respond to 
the cumulative impacts of development (Water Matters 2008).  
 

Framework Analysis of Industrial Water Recycling on the North Saskatchewan 

This section has documented a synergistic relationship between Petroleum Corp. and the 
City of Edmonton, a pilot project for industrial water planning in the Heartland region. 
Table 8 on the next page applies the conceptual framework to dissect the case according 
to variables influencing water use outcomes. Factors are identified according to the 
perspectives of the partners. Since the initial partnership is the first phase in a regional 
industrial water use plan, the table includes references to prospective impacts of the 
larger initiative. 
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Table 8: Framework Analysis of Industrial Water Recycling on the North Saskatchewan 

Economic Water 

Needs 

• Industry requires a secure source of water for petroleum upgrading facilities. 

 

Competing Water 

Needs 

• There are many competing municipal, economic, and ecological needs in an 
area where industrial activity is growing quickly. 

Water 

Availability/ 

Quality 

• Water availability is poor in central Alberta. The North Saskatchewan Basin is 
highly allocated and, though stable today, will not be capable of handling the 
cumulative impacts of proposed developments. 

Policy and 

Regulation 

 

• There are several policies and regulations involved including: 

• The City’s policy to increase the use of recycled municipal water; 

• Provincial regulations sanctioning the re-use of municipal water; 

• The provincial Water Management Framework for the Industrial 
Heartland and Capital Region; and 

• Corporate policies to promote water conservation, protection, and 
recycling. 

Technology and 

Process 

Adaptations 

 

• The City’s research on municipal water treatment using membrane filtration 
has been able to produce water of sufficient quality to be used in industrial 
operations. Petroleum Corp’s cooperation with the City constructing the 
facility and pipeline has secured their access to water and reduced water 
removed from the river system. 

• Centralizing water supply and treatment for industry in the region is possible 
with existing technology, but will require great cooperation to adapt facilities 
and processes. 

Economic Impact 

 

• The initial arrangement has been able to produce: 

• Self-financing municipal infrastructure for the City; and  

• Unrestrained production and planned expansion for Petroleum Corp. 
 

Factors 

Unaccounted For 

in Framework  

 

• Outstanding factors not captured by the framework include: 

• The ability of technology to meet cost constraints; 

• Cooperation between industry, research facility, local, and provincial 
governments to find collaborative solutions; and 

• Cooperation within industry that will be important for the centralization 
of facilities. 
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Section 13  
Integrated Resource Management on  

Vancouver Island and Beyond 

Integrated Resources Management is not a technology but a concept and 

process. It mimics ecological cycles of reuse and presents a resilient design that 

can better accommodate future changes required for adaptation.  

—IRM Study Group 

The final case overview examines wastewater management in the Capital Regional 
District on Vancouver Island where synergistic principles of recycling and re-use are 
being considered in municipal wastewater planning. Beginning with a review of 
relevant background information, this case overview provides a description of the 
Integrated Resource Management (IRM) approach and documents the progress of its 
application in the Capital Regional District. 

A Directive for Change 

The Capital Regional District (CRD), whose urban core is the City of Victoria, is a 
federation of thirteen municipalities located on the southern peninsula of Vancouver 
Island, British Columbia. Utilizing economies of scale, the CRD provides many services 
to municipalities in the Capital Region, including parks, regional planning, waste 
management, and water services (CRD 2008a).15  
 
In 2006, the CRD began a comprehensive review of its Liquid Waste Management Plan 
(LWMP) in response to a directive from the provincial Minister of Environment. The 
LWMP was approved in 2003 and authorizes the CRD to manage wastewater collection, 
treatment, and disposal but has been the subject of ongoing debate. The most 
controversial feature of the plan involves passing wastewater through fine screening 
before discharging it directly into the marine environment (CRD 2007). In 2007, the 
CRD released an initial response to the Minister, The Core Area Wastewater 

Management Program: The Path Forward. While the plan addressed the most common 
criticisms, subsequent discussions at senior levels of the provincial government in June 
and July 2007 led to a change of direction.  
 
Late in the summer of 2007 the Minister of Community Services commissioned a study 
to investigate the opportunities and benefits of employing Integrated Resource 
Management (IRM) in communities across the province (CRD, 2008b). The study sought 
to “develop a conceptual design for the application of IRM in the province and to analyze 
its potential contribution to the provincial climate change agenda.” (IRM 2008, p. iv) The 
report, Resources from Waste: Integrated Resource Management Phase I Study Report, 
provides a conceptual outline for applying IRM and uses the CRD for illustration. 

                                                 
15 Core municipalities include the three Saanich muncipalities, Victoria, Esquimalt, Oak Bay, Colwood, 
Langford, View Royal, and Sooke for a combined population of ~330,000 people. 
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Integrated Resource Management: Wastes as Resources 

Traditional methods of wastewater management treat wastes as problems to be disposed 
of. Instead, IRM integrates solid, liquid, and storm water waste systems to realize the 
greatest environmental, social, and economic values (IRM Study Team 2008). According 
to one study author, there is a spectrum in applying IRM principles to water management. 
 
Under the first level of integration, the values of resources are maximized during initial 
use. For water this means ensuring that there are multiple uses at the source point before 
it is discharged into the wastewater system. An example is buildings that have double 
plumbing to separate grey water and black water, allowing the grey water to be re-used 
immediately for non-potable purposes. This principle is meant to reduce water used and 
to reduce the volume of water entering the treatment system. 
 
At the second level of integration, geographically distributed systems, upstream of 
wastewater treatment facilities, utilize temperature differentials between the sewage and 
outdoor environments for heating and cooling purposes in commercial facilities. The 
third and optimal level of integration would have heating differentials extracted and 
tertiary treatment completed at the same location. Solid by-products from the treatment 
process would be used in a bio-digestive system to extract energy and the treated water 
would be directed towards irrigation, used in commercial and industrial applications, or 
discharged into streams to improve ecological function. According the IRM Study Team, 
locating small and decentralized wastewater treatment facilities at sites where water is 
most appropriately reused offer the best opportunities for reuse. It also addresses the 
energy-water nexus where heat capture and bio-energy capture offset water used in 
energy production upstream. Figure 5 conceptually captures the fully integrated system.  
 

Figure 5: Integrated Resource Management Concept Diagram 

 
 
Source: (IRM Study Team 2008, p. 8) 
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Among the areas in BC identified as good candidates for IRM: 

[m]any watersheds in the interior suffer from water shortages in the late summer where 
stream flows are insufficient to accommodate ecological requirements—fish flows, water 
quality, riparian integrity and the needs of irrigated agriculture and growing communities. 
IRM offers the opportunity to replace water diverted from streams for municipal purposes 
with reclaimed water, in order to sustain minimum flows required for ecological function. 
(IRM Study Report Team 2008, p.18) 

The third level of IRM integration is being considered by feasibility studies for 
application at the University of Victoria and Royal Roads University. 
 
According to the IRM Study Report, the economic opportunities in the IRM approach are 
significant. In addition to the opportunity for municipalities to offset capital costs through 
resource revenues, there is a great opportunity for businesses to develop and apply the 
technologies employed in these systems. To realize this potential, IRM “will require a 
partnership between the regulatory responsibilities of government and the entrepreneurial 
skills of the private sector” (Personal Communication July 28, 2008). Bringing these 
factors together will require fostering several conditions. 
 
Key Implementation Considerations 

According to one author of the IRM study, three key factors need to align to promote the 
development of IRM. In the first place, the regulatory incentive framework in British 
Columbia must be aligned with these goals of IRM. Current regulations prohibit the reuse 
of wastewater for most purposes because the system has been designed to dispose of 
wastes. Closely related, the entrepreneurial skills of engineers and procurement 
specialists must be fostered to develop the technology to recover resources. The 
government of British Columbia has several programs that provide seed funding for 
research into alternative energy sources, but there are no initiatives that target water 
processing16. In addition to funding obstacles, there remain institutional attitudinal 
barriers to the adoption of new technologies. 
 
Municipal organizations have never been designed for the integration of waste streams 
and in many instances the way municipal service structures have been designed 
encourages waste (e.g. water department receives infrastructure funding according to 
their ability to maximize water flow to a house). To counteract this, the IRM Study Team 
has recommended that future municipal infrastructure funding be dependent on the 
application of IRM principles to infrastructure and systems design. The authors identified 
municipalities renewing or constructing facilities as prime candidates for IRM (IRM 
Study Team 2008).  
 

                                                 
16 The Innovative Clean Energy Fund provides $25 million for developing clean energy and energy 
efficient technologies. BioEnergy Network provides $25 million to promote greater investment and 
innovation in bio-energy projects and technologies. There is no seed funding for water-related projects in 
British Columbia 
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As part of its work, the IRM Study Team undertook a sensitivity analysis using a range of 
cost structures and market conditions to assess the full deployment of the IRM model in 
the CRD. The Study Team concluded that, compared to the initial approach proposed by 
the CRD, IRM could be implemented with significant cost reductions to the taxpayer. 
Their conclusions emphasized that overall benefits were undervalued because the value 
of ecological benefits, including those of water, are not fully reflected in market prices 
(IRM Study Team 2008).  
 
In December 2007, the Minister of Environment responded to the CRD’s initial plan for 
the Core Area Waste Management Program, issuing another directive that requested their 
planning “maximize the beneficial reuse of resources and generation of offsetting 
revenue” by presenting a business plan that incorporated IRM principles (IRM Study 
Team 2008, p.iv). As the IRM Study Report was not released until May 2008, the CRD 
had had limited time to incorporate IRM principles at the time of writing.  
 
In June 2008, the CRD released the Core Area Wastewater Management Program: 

Program Development Phase One, which outlines the strategic activities it is following to 
implement integrated resource management in the region. It should take the CRD another 
year to redesign their wastewater management plan (Personal Comm July 28, 2008). 
Though their latest submission does not provide extensive description of concrete 
progress, they have already committed to departure from central, to distributed 
wastewater treatment, to maximize the “potential water reuse and energy recovery 
opportunities” (CRD 2008b, p.1-1). 
 

Too Early to Tell 

The CRD will be a pilot project for the initiative in BC and has been scheduled for 
completion in 2017. Over the next two years the CRD plans to undertake conceptual 
planning, business case development, facility siting, and consultation with stakeholders. 
Leading up to a summary Report to the Minister in December 2009, the CRD will also 
publish several discussion papers on conceptual and technical aspects of the project to be 
delivered in December 2008. It is still too early to speculate about the success of this 
initiative, as there are practical and regulatory barriers to overcome. The implications, 
however, of Integrated Resource Management for the re-use and supply of wastewater for 
commercial and industrial purposes could have positive impacts in many stressed regions 
of the province. 
 

Framework Analysis of Integrated Resource Management 

This section has chronicled the application of recycling, re-use, and waste utilization 
principles to wastewater management in BC’s Capital Region. Table 9 arranges case 
elements according to framework variables. Variables are identified according to the 
perspective of municipalities and IRM proponents. As IRM implementation is still in the 
planning stages, the case study outcomes are largely drawn from the work of the IRM 
Study Group whose advice is informing municipal planning efforts in the Capital Region 
District.  
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Table 9: Framework Analysis of Integrated Resource Management 

Economic Water 

Needs 

• The cumulative economic water needs of municipal and industrial users in the 
CRD and other BC municipalities. 

Competing Water 

Needs 

• Instream ecological needs. 

 

Water 

Availability/ 

Quality 

• While water availability is stable in the greater Victoria area, the effects of 
climate change, seasonal patterns in water availability, and the cumulative 
impacts of competing water needs are leading stressors. 

Policy and 

Regulation 

 

• There are several policies and regulations involved including: 

• The provincial agenda on the environment; 

• The province’s new Live Water Smart strategy. 

• The Ministerial directive to incorporate IRM principles; 

• Municipal regulations regarding wastewater handling; and 

• The proposed changes to municipal infrastructure funding. 

Technology and 

Process 

Adaptations 

 

• There are several objectives of adaptations: 

• Maximize alternative uses of waste; 

• Reduce municipal water use; and 

• Reduce load on infrastructure and energy required for transport and 
processing. 

• Many of the required technologies are not yet at a commercial scale and have 
never before been applied in integrated systems. 

• Principles and analysis in the IRM Study were endorsed by an esteemed peer 
review panel (IRM Study Team 2008b). 

Economic Impact 

 

• If applied according to the method outlined, IRM could have the following 
economic impacts: 

• Maximize revenues from wastes; and 

• Self finance municipal infrastructure. 

• Economic sensitivity analysis suggests positive revenues from the integration 
of waste streams. 

 

Factors 

Unaccounted For 

in the Framework  

• Outstanding considerations not captured by the framework include: 

• Full cost accounting methods that report environmental costs and 
benefits; and 

• Attitudes about waste disposal and the reuse of wastewater. 
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Case Overviews Conclusion  

Part IV has explored the factors influencing industrial adaptations to water scarcity by 
narrating the experiences of three economic water use adaptations in Western Canada. 
Using the conceptual framework as a backdrop, several elements of the framework have 
been identified and summarized for each case overview. The conceptual framework has 
allowed readers a context in which to situate case study dynamics such as the benefits of 
centralized, industrial water recycling in the Alberta Heartland region; water management 
regulations that attempt to balance water quality needs with development in Alberta; and 
government-led initiatives promoting water re-use and recycling on Vancouver Island.  
 
The case studies also provided an opportunity to review how well the conceptual 
framework captured essential elements of the dynamics and factors at play. Of the 
elements identified in the case studies, several are missing from the framework: the role 
of cost constraints, attitudes about water use/re-use, cooperation between the public and 
private sectors, and specific areas of market opportunity including global demand for 
water technology. These are all important considerations which will be incorporated into 
the framework in Section 15. Moreover, the framework analysis has illustrated several 
places where government strategies are achieving beneficial objectives, and highlighted 
areas where they are not. 
 
Though it has been demonstrated that the focus of provincial strategies varies according 
to regional concerns, the strategies share common challenges that will form the basis of 
the key tenets identified as priorities of a response to water scarcity. A discussion of those 
tenets follows in Section 15. 
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Part V  

Responding to Water Scarcity 
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Section 14  
Discussion  

This section will discuss the report’s findings with respect to the deliverables outlined in 
the research approach in Section 2. The conceptual framework will be updated to reflect 
evidence from the case overviews and the results will be synthesized in a summary list of 
key outcomes. Information in this section will form the basis and rationale for the options 
and recommendations offered in Section 15.  
 
Evidence Synthesis 

This report set out to provide several deliverables with respect to water in the Western 
economy, the sector-specific impacts of water scarcity, and the regulatory environment 
for water. In pursuit of these objectives, it has been demonstrated that water is indeed an 
important element of the Western economy. Geographical variations in Western water 
endowments have led to different approaches in water stewardship. In general, areas 
currently experiencing water stress from population growth and industrial activity will 
likely be the most vulnerable to the economic impacts of water scarcity as climate change 
exacerbates regional and seasonal disparities. Risk mitigation and adaptive planning 
efforts in those areas will likely be useful templates for adaptation in other areas. 
 
This report has described the jurisdictional patchwork that characterizes water 
governance and described the most important trends in Western water management. 
Efforts to balance water needs increasingly involve measures to devolve water planning 
in order to overcome historical obstacles to effective management. As far as these trends 
affect water allocation and provide incentives or compel changes in water use, they will 
impact economic water use decisions. This information was summarized in a policy map 
and incorporated into the conceptual framework before being applied to examine several 
innovative approaches to wastewater treatment and re-use. The illustrative case 
overviews revealed several considerations not captured in the framework, including cost 
constraints, cooperation, attitudes about water, as well as sources of demand for water 
technology. These considerations will now be discussed. 
 

• Cost constraints are central to any business decision and are obstacles to the 
adoption of water processing technology. The case on industrial water recycling 
in Alberta suggested that there is a threshold where water scarcity makes the costs 
of adaptation a worthy investment. And while cost constraints can restrict the 
implementation of water saving processes, full cost accounting methods of the 
type employed in the IRM Study should make water saving investments more 
economically feasible.  
 

• Attitudes about water use/reuse also affect the range of water use options that 
are considered. The Alberta government’s attempts to balance the water disposal 
needs of a community with water quality needs of the environment are based in 
perceptions of wastewater as a problem to be disposed of. These attitudes can rule 
out consideration for more innovative water use/treatment solutions. Conversely, 
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administrators in BC have begun to see wastes as resources and have directed 
municipalities to consider new options in which water treatment solutions are 
linked to appropriate water uses. Attitudes about the value of water and the nature 
of water use are essential variables affecting water use outcomes. 

 

• The case overviews have shown that cooperation between government and 
industry and within industry is an important factor. While it remains an open 
question as to whether future solutions will benefit all users, efforts to promote 
industrial water recycling on the North Saskatchewan show that cooperation 
between government and industry is important when seeking solutions when 
attempting to meet all users’ needs.  

 

• The cases also illustrate three examples of market opportunity: i) where 
government enacted water use requirements for industry and when BC provincial 
administrators required municipalities to incorporate IRM principles; ii) where 
economic water needs had to meet supply constraints for the petroleum industry 
in the Alberta Heartland Region; and iii) where wastewater processing technology 
may meet global water needs as suggested by the experience of the small 
entrepreneur in Alberta. 

 
This type of evidence emphasizes the need for enhanced diffusion of information around 
the universe of water technology and water use.  The intermediate framework must be 
updated to reflect evidence. 
  
Key Outcomes in Water 

This report has been guided by a vision of water being available in a quality and a 
quantity that satisfies social, ecological, and economic needs. Observations have been 
made throughout the report about key impediments to this goal.  
 
To address these challenges twelve key outcomes are identified. They are grouped 
according to four categories of knowledge, water governance, water management, and the 
business environment. While many are outside the direct operational mandate of WD, 
these outcomes should inform a strategic approach to research and action on the supply 
and conservation of water and will be addressed by the report’s recommendations.  
 

Knowledge: Filling the Holes 

Information and knowledge are essential foundations for effective water management. 
Fundamental knowledge gaps in the public and private sector restrict decision-making 
capability and foster attitudinal barriers. There are several key areas where knowledge 
should be expanded. 
 

1. Water Monitoring - Information on water supply and water use is critical to 
effective water management. Centralized resources to provide timely, publicly 
available information on surface and groundwater supplies, as well water use and 
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consumption information would go a long way towards helping industry and the 
general public better understand and steward water resources. 

2. Groundwater Information - Mapping groundwater supplies and monitoring 

groundwater use are essential activities to understanding and stewarding the 
resource in Western Canada. 

3. Vulnerability Assessments and Adaptation Strategies – These are important 
activities to ensure the resilience of the Western economy. Building on the 
vulnerability assessment work by Natural Resources Canada Environment 
Canada, and the Pacific Climate Impacts Consortium more work needs to be done 
to identify the most vulnerable regions and sectors in Western Canada, to quantify 
the regional economic impacts of water scarcity, and to identify the most 
accessible opportunities for adaptation. 

4. Valuing Water – Allowing for basic needs to be met, water should be consumed at 
a rate where the marginal benefits equal the marginal costs. Research needs to be 
undertaken to determine the value of water resources by developing methods of 
fully accounting for the value of the practical functions and ecological services 
that water provides.  

 

Water Governance: Fixing Fragmentation 

The fragmented, compartmentalized water governance systems in Canada have produced 
large gaps in responsibilities for water management. There are several key outcomes in 
the area of water governance that would improve the consistency and comprehensiveness 
of water-related decision-making. 

5. The Federal Role in Water – The federal government must become more involved 
in water management. The federal government should take greater initiative in 
coordinating provincial water management strategies, especially in areas of best 
practices. Once this has begun, WD should situate its efforts to promote 
adaptation and market development in an overarching federal strategy. 

6. Collaborative, Regional Solutions for Water Planning – This should become the 
standard way of viewing water management. Provincial land use and water 
planning efforts need to account for the cumulative impacts of development on 
water through collaborative planning processes. 

 

Water Management: Better Resource Stewardship 

Regulations work best when they promote responsible, innovative behaviour. There are 
several key outcomes in water management that would help water management systems 
in Western Canada better reflect current conditions and foster innovation. 

7. Economic Policy Tools – Economic policy tools should be implemented that help 
consumers understand the true value of a finite resource. These efforts might 
include higher municipal water pricing and/or volume charges for water 
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allocations. Given the centrality of the prior allocation system, regional water 
rights markets should be created through the development of a structured, 
transparent, market framework.  

8. Re-use of Non-Potable Water – This is an essential method of increasing supply. 
Regulatory reforms and pilot projects should be implemented to facilitate the 
testing and certification of technology that re-uses water for commercial and/or 
industrial purposes. This could include building codes that encourage ‘appropriate 
use’ plumbing systems or pilot projects re-using treated municipal wastewater. 

9. Municipal Infrastructure Funding – This should be tied to the incorporation of 
Integrated Resource Management principles when designing public infrastructure. 
This will improve the effectiveness of municipal water use and foster a market for 
water processing technologies. 

 

The Business Environment: Fostering Innovation 

The business environment in industrial water processing technology is one where nascent 
technologies face many small hurdles to realizing market potential. The greatest obstacle 
is the gap between basic water research and product commercialization. The following 
key outcomes would help foster market development. 

10. Entrepreneurial Networks/Forums – These civil society organizations provide 

important functions. Further development of public and private sector water 
business forums, networks and support groups encourages information sharing, 
best practices development, and business mentoring. 

11. Sponsor Pilot Projects – These are effective ways to develop, test and perhaps 
commercialize technology before making large-scale investments. A greater 
number of water technology pilot projects are necessary to encourage technology 
development and certification, and to demonstrate the success of emerging water 
processing technology. 

12. Global Market Development – The global market for water processing technology 
is large and growing. Though not investigated to a great extent in this report, these 
opportunities should be fostered. Global market research should be completed and 
strategies for marketing emerging water processing technologies overseas should 
be developed. 
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Conclusion: A Final Framework for the Study 

This section has discussed the report’s findings which are represented by Figure 6 below. 
The framework is the culmination of efforts to provide a high level description of water 
and economic activity. It also reflects the key dynamics and considerations for the 
economic use of water.  
 

Figure 6: A Conceptual Framework of Economic Water use Adaptation 
 

 
Figure 6 has incorporated the case overview evidence. It illustrates three areas for market 
opportunity: i) where legislation and policy have created incentives to reduce water use; 
ii) where research by civil society has identified opportunities and best practices; and iii) 
and where global demand for water processing technology is growing. WD has the ability 
to  
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provide insight and perspective in each area. It is well suited to help industry adapt by 
promoting capacity building, pilot projects with industry, and partnerships between civil 
society and government. 
 
The framework is a lens meant to help policy makers identify obstacles, anticipate 
opportunities, and understand the relationship between water and economic activity. It 
has been successfully developed and reinforced throughout this investigation and is the 
basis for the strategic advice that follows. While the industrial/economic lens is only one 
perspective through which to view water issues, realization of the twelve key outcomes 
will promote a water distribution that meets social, ecological, and economic water 
needs. These outcomes form the strategic priorities of a WD response to water scarcity 
that will be presented in the next section. 
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Section 15  
Strategic Priorities, Recommendations, and Implementation 

This report has sought to inform WD’s strategic position on, and response to, water 
scarcity. Previous sections have reviewed the nature of water and its link to the economy 
in Western Canada, the water governance and regulatory environment, and industrial 
water use adaptations summarizing the obstacles to, and opportunities for, adaptation in a 
conceptual framework. Based on this work, this section identifies four strategic priorities 
that should be the focus of a WD response to water scarcity. Several courses of action are 
proposed to pursue these priorities. Evaluation criteria to decide among them are offered 
and a recommended approach is presented.  
 
Strategic Priorities of a WD Response to Water Scarcity 

Water scarcity presents the Western economy with serious challenges and real 
opportunities. Based on the key outcomes presented in Section 14, four priorities of a 
WD response to water scarcity have been identified: 

• Priority Area 1: Knowledge – Includes activities that support the water 
knowledge required for informed water management and effective adaptive 
responses. 

• Priority Area 2: Water Governance – Includes activities that support 
comprehensive and consistent system(s) of water governance, which include 
different levels of government, accommodate regional differences, and 
incorporate regional input. 

• Priority Area 3: Water Management – Includes activities that promote water 
management systems that account for cumulative impacts, reflect the value and 
availability of water, and foster innovation. 

• Priority Area 4: The Business Environment – Includes activities that foster a 
business environment for water technology in which science is promptly 
translated into commercial products and introduced to markets.  

 
The focus of a strategic response should be to work towards the pursuit of these priorities. 
As WD has varying degrees of influence in priority areas, they should be pursued through 
differing levels of engagement with external stakeholders.  

Criteria for Evaluating Options 

There are five criteria that will be considered in evaluating options, including: 

• Influence Over the Agenda – The degree of influence that WD has over the 
agenda will affect how closely activities and outcomes are aligned with priority 
areas. 

• External Engagement – The degree to which external stakeholders are engaged 
will determine the extent that their technical resources and administrative powers 
can be leveraged. 
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• Effectiveness – The extent to which options are likely to be useful in pursuing the 
strategic priorities. 

• Resources Required – The anticipated amount of resources that are required.  

• Practical Challenges – The existence of logistical or process-oriented barriers that 
are obstacles to the execution of activities. 

The key trade-off in this assessment will be between the cost of dedicated staff time and 
the likely effectiveness of the options. 
 

Options for Action 

Four options for a WD response to water scarcity are presented below. The options have 
been tailored to the Branch’s strengths and capabilities and are meant to support activities 
in the strategic priority areas. As WD has only indirect influence in water management, 
the options are located on a continuum of external engagement. 
 

 

Option 1: Modified Status Quo 

WD internally develops a more coherent, focused approach to water. Water-related 
projects continue to be supported according to their alignment with existing objectives, 
including infrastructure renewal, community economic development, and environmental 
technologies, but also as they align with the strategic priorities. Relevant priority areas 
would be endorsed in the department’s Sustainable Development Strategy and 
information about them would be disseminated through advocacy and coordination 
activities. This option is lowest on the external engagement continuum. 
 
 

Advantages 
• A number of important projects have been successfully supported according to 

existing objectives. 
• This option would allow WD maximum control over the way activities are 

pursued. 
• This option does not require any further dedication of resources. 
• This option could be informed by the information in this report. 

 
 

Disadvantages 
• This approach restricts the degree to which priorities can be impacted because it 

does not increase the influence that WD has in priority areas. 
 
 

Evaluation 
Environmental technology initiatives are currently supported according to their alignment 
with innovation towards sustainable development and WD has funded dozens of water 
related activities in recent history. While this approach is able to promote activities in the 
business environment, it is insufficient to offer support other priority areas. 
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Option 2: Develop a WD Strategic Approach to Water 

WD would work, in consultation with the relevant civil society, provincial, and federal 
organizations, to develop a document that describes its interests in, and approach to, 
water. A WD document, perhaps entitled the WD Strategic Approach to Water, could be 
based on the information in this report and would incorporate the priority areas as guiding 
principles to direct investment, advocacy, coordination, and information dissemination 
activities with respect to water. Proactively outlining a strategic approach would position 
WD well to respond in the event of an unforeseen crisis. 
 
This option could be implemented in two years with 40% of a lead analyst and 60% of a 
support analyst. It would require executive support, an internal advisory committee, and 
the resources for one external roundtable meeting. The option would engage external 
stakeholders in planning discussions, not implementation, and is the middle choice on the 
engagement spectrum. 

 
 

Advantages 
• The Strategic Approach could be developed to be consistent with existing 

strategic directions. 
• A Strategic Approach would focus activities and investments according to 

specific principles and objectives. 
• The document would be developed according to the recognized strengths of WD. 
• Consultation with other stakeholders and participants would promote cooperation 

and ensure consistency between organizations’ objectives. 
• Would position WD to respond to an unanticipated water crisis. 
• This approach could be informed by the information in this report. 

 
 

Disadvantages 
• This type of initiative should be part of an overarching federal strategy that has 

not been introduced. 
• There is risk of WD moving into the jurisdiction of other agencies. 
• As this option directs only WD activities it will be unable to leverage the 

resources of other agencies to address the priority areas.  
 
 

Evaluation 
Much of what the strategic document would outline is described in this report, which 
could form the basis of preliminary discussions. While a WD Strategic Approach to 
Water would focus activities on the priorities areas much better than the current 
approach, it should be consistent with a federal water strategy that is currently in some 
stage of development. This practical challenge may complicate the endorsement and 
execution of the option. 
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Option 3: Develop a Western Water Technology Network 

WD works with relevant civil society, provincial, and federal agencies to develop an 
interdisciplinary Western Water Technology Network (WWT Network). The network 
would go beyond the reach of the Strategic Approach, spanning provincial and sectoral 
boundaries to connect those with a common interest in water technology and concern for 
the economic impacts of water scarcity. The WWT Network would enable information 
sharing on water market innovations, best practices, and research across western Canada, 
leveraging the resources of participants in pursuit of activities in priority areas. 

It is estimated that the network could be established within 18 months. It would require 
resources for one kick-off meeting and the ongoing dedication of 20% of a lead analyst. 
This option would be the highest level of the external engagement continuum but restrict 
WD’s influence over the agenda considerably. 

 
Advantages 

• A WWT Network could leverage the resources and knowledge of participants to 
produce knowledge, promote capacity building, and other activities in priority 
areas. 

• Co-representation of science and market knowledge would facilitate the 
commercialization of water science. 

• The WWT Network could draw from the membership of existing and emerging 
networks, building on existing linkages and knowledge (e.g. The Premiers’ 
Western Water Stewardship Council, Canadian Water Network). 

• Low requirement of dedicated resources. 
 
 

Disadvantages 
• Risk of duplicating the efforts of existing organizations. 
• Risk that the network is irrelevant due to lack of participation. 
• WD has less influence over the agenda. 

 
 

Evaluation 
Cooperation between civil society, government, and industry was identified as an 
important link in the conceptual framework. A WWT Network would be a inexpensive 
method of employing cooperation to further Strategic Objectives. While there are 
multiple existing water related networks in Western Canada, most are contained by 
provincial and sectoral stovepipes (i.e. academic networks, wastewater industry 
networks). Spanning these traditional boundaries, a WWT Network could engage the 
knowledge and capacity of participants to encourage the translation of science into 
commercial products.  
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Discussion and Recommended Approach 

It is recommended that a WD Strategic Approach to Water and a Western Water 
Technology Network be employed in pursuit of a comprehensive approach to water 
scarcity. Where darker boxes indicate more desirable outcomes, Table shows that options 
two and three offer considerable improvements over the status quo in every category 
except resources and practical challenges.  
 
Combining the two approaches offers the best opportunity to focus activities around the 
priority areas while animating inter-provincial and inter-sectoral discussion on the 
challenges and opportunities presented by water scarcity. The combination will provide 
principled, focused support for water initiatives, and ongoing engagement and 
collaboration with policy and technical communities. 
 

Table 10: Weighing the Options 

Evaluation Criteria 

Option 1 

Modified 
Status Quo 

Option 2 

Strategic 
Approach 

Option 3 

WWT 
Network 

Influence Over the Agenda High High Low 

External Engagement Low Med High 
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Knowledge Med High High 

Water Governance Low Low Med 

Water Management Low Med Med 

Business Environment Med High High 
 

Resources Required Small Large Med 

Practical Challenges Small Large Med 

 

 

 

In addition to the individual benefits of each, there are several opportunities for synergy 
between them. The WWT Network would become one element of the Strategic 
Approach, providing a mechanism for engagement and information dissemination. The 
Network would act as a pool of candidates with whom WD could partner to undertake 
activities, offering a choice of competencies and resources. 
 
Whether undertaken together or independently, both the Strategic Approach and the 
WWT Network require an environment scan and engagement of the relevant 
stakeholders. In establishing a network of relationships for one activity, the contacts 
required for the other would be quickly cultivated. There are significant challenges to the 
initiative, chief among them the participation of other federal agencies and the resources 
required. But while the modified status quo, Options 2, and 3 would require far less 

Recommended Approach 
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energy individually, and be less effective furthering the identified priority areas 
identified.  
 
Conclusion: A Plan of Action to Consider 

There are three elements to consider as part of the implementation of the recommended 
approach: i) internal engagement, ii) external engagement, and iii) risk mitigation. 
  
The most important element of the implementation strategy is developing a message 
linking water scarcity to the WD mandate. Water scarcity needs to be presented in terms 
of an economic issue that will impact quality of life. WD has a mandate to improve the 
long-term economic competitiveness of the West and the quality of life of its citizens. As 
far as water is an important factor of production intimately linked to our prosperity, water 
issues should concern WD and be the subject of a strategic initiative. 
 
The next important element of building internal support is identifying an executive 
champion for the initiative. The executive champion would be the internal face of the 
project and would chair an internal advisory committee to oversee development of the 
initiative. Overseen by the committee, internal planning would begin by describing a 
vision and purpose for the strategic initiative, the role of the WWT Network, and how 
they complement each of the objectives.  
 
Once internal support has been gathered, other relevant federal agencies could then be 
engaged. Before formal discussions, an internal communication strategy should be 
developed drawing from the fundamental message outlining WD interests. It should 
emphasize the functions that are not yet addressed and which WD is in a unique position 
to provide. Much of the environmental scan work has been done in this report and is 
located in appendices describing the federal, provincial, and civil society organizations 
involved in water (Appendices 3, 6, 9). Once engagement with other federal agencies has 
progressed to a level where cooperation and participation is likely, external engagement 
planning could then begin. 
 
This would require an environmental scan of the relevant stakeholders to identify 
interests and potential participants. An external engagement plan and communications 
strategy should be developed.   
 
External Engagement 

External engagement could take place in stages, interacting with provinces first, then civil 
society. Initial activities would outline in broad terms the initiative’s objectives, again 
drawing on key water-economic messages. It should be clear that the WD Strategic 
Approach to Water Scarcity is an internal document that, while complementing other 
federal initiatives, guides only WD activities. The WWT Network would be the external 
arm of the initiative. 
 
External engagement could take place through a roundtable discussion with key 
stakeholders. The external roundtable would be concerned with framing the larger issues 
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in terms of gaps, opportunities, and critical activities. Discussions could deal with the 
priority areas, the ability of WD to promote activities, and the role of the WWT Network.  
 
The roundtable would be an important opportunity to gauge interest in the WWT 
Network. It could be used to identify the objectives of WWT Network vis-à-vis the 
strategic initiative and other existing water networks and used as a recruitment forum for 
the WWT Network. A potential timeline outlining these events is featured in Table 11. 
 

Table 11: An Implementation Plan Timeline 

Initiative 
2009 2010 2011 Future 

1/2 2/2 1/2 2/2 1/2 

WD 
Strategic 
Approach to 
Water 

 

 

• Develop an 
initiative 
message. 

• Recruit 
executive 
champion. 

• Begin internal 
engagement. 

• Discussion of 
report.  

• Develop an 
internal 
communication 
strategy. 

• Begin internal 
planning. 

 

• Identification 
and 
engagement of 
other federal 
agencies in 
water. 

• Discussion and 
planning on 
integration into 
federal water 
strategy. 

 

• Environment 
scan of 
external 
stakeholders 
and potential 
participants. 

• Begin 
engagement 
planning 

• Develop an 
external 
communication 
strategy 

 

• Engage 
provinces. 

• Engage non-
government 
stakeholders. 

• Complete 
external 
roundtable 
discussion. 

• Begin 
development 
of Strategic 
Approach. 

 

• Principled, 
focused support 
for water 
initiatives. 

 

Western 
Water 
Technology 
Network 

• Tri-annual 
conference 
calls. 

 

• Annual 
meeting 

 

• Ongoing 
engagement and 
collaboration 
with policy and 
technical 
communities. 

 

 
 
Risk Mitigation  

There are several risks and challenges that should be anticipated. As described, water 
policy is a fragmented administrative landscape and there will be provincial and federal 
agencies who are not receptive to the initiative. The provinces may decry further federal 
incursions into their jurisdiction. Other federal agencies may question the appropriateness 
of WD’s involvement in water. To mitigate these challenges the initiative should be 
consistent with, if not a part of, a broader federal strategy. A new federal water strategy 
has been promised for several years. As the federal Policy Research Initiative ends its 
four-year freshwater project,17 federal water agencies are likely in the process of 
developing a new national water strategy. Whatever the stage, WD must attempt to 
become a part of that conversation so that its internal strategy is consistent with overall 
federal objectives.  
 

                                                 
17 For more information on the federal Policy Research Initiative’s Freshwater for the Future, see 
Appendix 4. 
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Other federal departments may balk, arguing that environmental issues should not 
concern WD. Insofar as this is an economic issue, WD should have a position and its 
capabilities as a policy and coordinating agency complement those of larger federal 
agencies and the provinces. It is well-positioned to deal with this crosscutting and inter-
jurisdictional issue. Like the federal government’s strategic response to the mountain pine 
beetle, in which WD has played an important role, WD’s western focus positions it better 
than any other nationally-oriented federal agencies to deal with the regional issues at 
hand. This fragmented, contentious administrative environment, where the provinces are 
suspicious of federal intentions, suits a smaller unassuming department widely respected 
by provinces as an enabling element.  
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Conclusion 

This report was undertaken to inform WD’s knowledge of, and strategic position on, 
water in order to help them confront the challenges and opportunities presented by water 
scarcity. Literature analysis, expert interviews and secondary statistics have described the 
importance of water for economic activity and the state of water availability in Western 
Canadian provinces. Analysis of the water governance and regulatory environment in 
Western Canada has described the rules, incentives, and participants interacting to direct 
water use outcomes. Three illustrative case overviews were presented to provide further 
analysis of the obstacles to, and opportunities for, adaptations in economic water use. 
Overviews have illustrated that there are several areas throughout the Western region 
where WD’s capabilities as an enabling element, spanning provincial and industry 
boundaries, uniquely position it to encourage collaboration. Collectively, this evidence is 
represented in a conceptual framework of economic water use adaptation. Drawing from 
this analysis, four strategic priorities of a WD response to water scarcity were identified. 

• Priority Area 1: Knowledge – Activities that support the water knowledge 
required for informed water management and effective adaptive responses. 

• Priority Area 2: Water Governance – Activities that support comprehensive and 
consistent system(s) of water governance, involving different levels of 
government, accommodating regional differences, and incorporating regional 
input. 

• Priority Area 3: Water Management – Activities that promote water management 
systems which account for cumulative impacts, reflect the value and availability 
of water, and foster innovation. 

• Priority Area 4: The Business Environment – Activities that foster a business 
environment for water technology in which science is promptly translated into 
commercial products and introduced to markets.  

These priorities seek to satisfy competing water needs by promoting the efficient and 
effective use of water for economic purposes. Based on WD’s noted strengths, several 
options were developed to pursue these objectives. It was recommended that WD pursue 
the development of a WD Strategic Approach to Water and a Western Water Technology 
Network. The anticipated development of a new federal water strategy offers WD an 
opportunity to build on existing momentum, ensuring that the federal efforts are 
comprehensive and complimentary. 
 
While the study has been limited by practical limitations of time, space, and data 
availability, the report’s comprehensive overview of economy and water in Western 
Canada should provide WD the required information to pursue the recommendations in 
their response to water scarcity.  
 
If the business environment is fostered by sufficient knowledge capacity and appropriate 
incentive structure, “we are likely to see vast changes in the way water is valued, treated, 



   

 

 

85

distributed, used and recycled – in short we are likely to see a revolution in how we think 
about water” (Maxwell 2008, p. 9). 
 

Suggestions for Further Research 

The focus of this report has remained at a high level to provide the uninformed observer 
with an overview of the major considerations in the water policy field. There remain, 
however, many areas of related research whose exploration would benefit water use 
outcomes and economic conditions in the West. In addition to further work in 
scientifically fundamental areas, such as groundwater, there are several important topics 
whose exploration would benefit WD including: 
 

• The value of water and other methods of full cost accounting;  
• Regional vulnerability/opportunities assessments; and  
• Research on the domestic and international markets for water technology.  

 
Water scarcity is a threat that touches the foundations of well-being in Western Canada. 
While the ecological and social consequences are reasons enough for action, a better 
understanding of the widespread economic implications and opportunities may be enough 
impetus for better stewardship during the industrial, economic utilization of water. 
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Appendix 1 

Case Overview Interview Questions 
 
 
General Questions 
 

1. What are your thoughts on the relationship between water and economic 
activity? In your view, what are the implications of water scarcity for 
economic activity in Western Canada?  

2. What, in your opinion, are the most effective types of water management 
tools? (i.e. demand management incentives, command and control regulations, 
supply management) 

 
Specific Questions 
 

3. Please tell me a little about your organization. (e.g. size, product, market). 

4. Please tell me about the role of water in the production of your 
product/service. 

5. How is your organization responding to limited water availability? 

6. What are the key drivers of your organization’s behaviour? 

7. Can you summarize the principles guiding your organization in this 
behaviour? 

8. What have been the key barriers to what you are trying to accomplish? 

9. What are your thoughts on the current water management system as it relates 
to your organization? 
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 Appendix 2  
Water Allocations in Western Canada 
 
 

Water Allocations in Alberta (2003)      

Purpose 
Allocation 

% of 

Allocated 

Surface 

Water 

% of 

Allocated 

Ground 

Water 

% of Allocated 

Water Without 

Considering Hydro 

and Water Storage (m
3
/y) % 

       

Agriculture 146,031,808 1.5% 1.3% 0% 1.5% 

       

Irrigation 4,361,483,320 44.8% 42.4% 0.4% 46.2% 

       

Municipal 1,080,635,376 11.1% 9.5% 22.3% 11.4% 

       

Industrial 

and 

Commercial 

4,059,684,251 37.2% 40.9% 69.1% 38.4% 

Industrial and 
Commercial 

632,804,500 6.5% 6.4% 10.7% 6.7% 

Industrial 
(cooling) 

2,550,688,906 21.7% 26.7% 1.4% 22.4% 

Oil, gas and 
petroleum 

438,095,423 4.5% 3.9% 26.5% 4.6% 

Injection (oil 
recovery) 

253,121,800 2.6% 2.5% 8.1% 2.7% 

Mining 184,973,623 1.9% 1.4% 22.4% 2.0% 

       

Hydroelectric 

Generation 
77,883,631 0.8% 1.1% 0.0% - 

       

Other 

Purposes 
420,571,606 4.62% 4.82% 8.24% 4.8% 

Other 
Purposes 

9,735,454 0.4% 0.9% 0.3% 0.4% 

Water 
Management 

214,179,984 2.2% 2.0% 0.1% N/A 

Environmental 
Management 

167,449,806 1.72% 1.72% 5.14% 1.8% 

Recreation 29,206,362 0.3% 0.2% 2.7% 0.3% 

       

Total 9,735,453,839 100% 98.1% 2.0% - 
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Water Allocations in Saskatchewan (2008)   

Purpose 
Allocation 

% of 

Allocated 

Surface 

Water 

% of 

Allocated 

Ground 

Water 

% of Allocated 

Water Without 

Considering Hydro 

and Water Storage (m
3
/y) % 

       

Agriculture 15,000 0.0% 0.0% 0.0% 0.0% 

       

Irrigation 512,027,700 22.9% 25.5% 1.0% 23.0% 

       

Municipal 325,496,200 14.6% 12.7% 28.1% 14.6% 

Municipal 308,622,800 13.8% 11.9% 28.0% 13.9% 

Domestic 16,873,400 0.8% 0.8% 0.1% 0.8% 

       

Industrial 

and 

Commercial 

1,194,375,600 53.4% 51.1% 68.6% 53.7% 

Industrial and 
Commercial 

657,370,300 29.4% 27.1% 45.7% 29.6% 

Industrial 
(cooling) 

454,065,300 20.3% 21.9% 6.2% 20.4% 

Oil, gas and 
petroleum 

40,234,300 1.8% 0.2% 14.3% 1.8% 

Mining 42,705,700 1.9% 1.8% 2.5% 1.9% 

       

Hydroelectric 

Generation 
N/A N/A N/A N/A N/A 

       

Other 

Purposes 
219,982,800 9.1% 10.7% 2.3% 9.2% 

Other 
Purposes 

204,253,000 8.4% 10.2% 0.0% 8.4% 

Water 
Management 

12,577,000 0.6% 0.4% 1.9% N/A 

Environmental 
Management 

1,614,000 0.1% 0.1% 0.0% 0.1% 

Recreation 1,538,800 0.1% 0.0% 0.4% 0.1% 

       

Total 2,236,167,500 100% 89.50% 10.50% - 
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Water Allocations in Manitoba (2008)    

Purpose 
Allocation 

% of 

Allocated 

Surface 

Water 

% of 

Allocated 

Ground 

Water 

% of Allocated 

Water Without 

Considering Hydro 

and Water Storage (m
3
/y) % 

            

Agriculture N/A 1.0% 0.0% 7.0% 2.0% 

       

Irrigation N/A 12.0% 9.0% 37.0% 24.0% 

       

Municipal N/A 25.0% 27.0% 17.0% 50.0% 

       

Industrial 

and 

Commercial 

N/A 9.0% 7.0% 22.0% 18.0% 

       

Hydroelectric 

Generation 
N/A 50.0% 56.0% 0.0% - 

       

Other 

Purposes 
N/A 3.0% 1.0% 17.0% 6.0% 

       

Total N/A 100% N/A N/A - 

� Under the Water Rights Act, Manitoba only recognizes the categories listed above which includes: 
municipal, agricultural, industrial, irrigation, hydropower, and other. 

� Precise volumes were not available. 
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Water Allocations in British Columbia (2006)   

Purpose 

 
Water Allocation 

% of 

Allocated 

Surface 

Water 

% of 

Allocated 

Ground 

Water 

% of Allocated 

Water Without 

Considering Hydro 

and Water Storage (m
3
/y) % 

       

Agriculture 1,941,649,000 0.3% 0.3% N/A 13.3% 

Agriculture 1,556,849,000 0.2% 0.2% N/A  10.6% 

Aquaculture 384,800,000 0.1% 0.1% N/A 2.6% 

       

Irrigation N/A N/A N/A N/A N/A 

       

Municipal 1,829,801,000 0.3% 0.3% N/A 12.5% 

Domestic 33,782,000 0.0% 0.0% N/A 0.2% 

Waterworks 1,796,019,000 0.3% 0.3% N/A 12.3% 

       

Industrial 

and 

Commercial 

2,226,443,000 0.3% 0.3% N/A 15.2% 

Industrial and 
Commercial 

2,101,111,000 0.3% 0.3% N/A 14.3% 

Mining and 
Petroleum 

125,332,000 0.0% 0.0% N/A 0.9% 

       

Hydroelectric 

Generation 
592,908,100,000 83.8% 83.8% N/A - 

Individual 
Residential 
 

320,700,000 0.0% 0.0% N/A - 

Commercial 
and General 

592,587,400,000 83.8% 83.8% N/A - 

       

Water Storage 99,549,050,000 14.1% 14.1% N/A - 

       

Other 

Purposes 
8,642,800,000 1.2% 1.2% N/A 59.0% 

Conservation 
and Land 
Improvement 

8,642,800,000 1.2% 1.2% N/A 59.0% 

       

Total 707,107,842,000 100% - - - 

� Ground water use is currently unregulated in British Columbia.
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Appendix 3  
Key Federal Departments in Water 
 
Department Responsibility 

Environment Canada • Water policy collaboration. 
• Water science. 
• Pollution prevention. 
• Species protection. 

  

Fisheries and Oceans 
• Fisheries. 
• Discharges into the marine environment. 

  

Health Canada • National drinking water guidelines. 
• Water quality. 

  

Transport Canada • Federal transportation policies, regulations and programs. 

  

Agriculture and Agri-Food 
Canada 

• Promotion of sustainable agriculture practices 

• Crop insurance. 
  

Indian and Northern Affairs 
Canada 

• Primarily water management on reserve lands. 
• Custodian and resource manager for Canada’s North. 

  

Natural Resources Canada • Understanding water resources and hazards. 
• Groundwater and surface water mapping. 
• Climate change impacts. 
• Minimizing resource sector impacts. 

  

Department of National Defence • Disaster preparedness and disaster relief.  

  

Parks Canada Agency • Protect and manage nationally significant areas. 

  

Public Works and Government 
Services Canada 

• Owns and operates infrastructure belonging to the federal government 
including buildings, dams, docks etc. 

  

Foreign Affairs and International 
Trade 

• Manages Canada-US boundary in cooperation with the International 
Joint Commission. 

  

Regional Economic 
Development 
Departments/Agencies 

• Investment in projects that support innovation, entrepreneurship and 
community economic development. 

• Includes WD. 
  

Public Safety Canada • National policy, response systems for emergency management. 

Industry Canada • Industry and technological development, fostering scientific research. 

Canadian international 
Development Agency 

• Lead agency for international development programs related to water. 
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Appendix 4  

Key Federal Initiatives in Water Management 
 
The following is a brief discussion on the key pieces of federal legislation and policy.  
 
The Boundary Waters Treaty (1909) between Canada and the United State establishes a 
foundation of legal principles to govern the management of shared water between the 
countries. It also establishes the International Joint Commission to supervise the application 
of legal principles (Hill, Furlong, Bakker, and Cohen 2007). The study of water relations 
between Canada and the United States is a study into itself and while criticism of the Treaty 
abounds, “it represents an important achievement in international cooperation on shared 
resources.” (Saunders and Wenig, 2007) 
 

The Canada Water Act (1985) defines provisions for formal consultation and agreements 
with the provinces and authorizes the federal government to enter into agreements with the 
provinces to develop plans for water management, undertake research and collect data. It has 
been largely ineffective because it is dependent on provincial cooperation (Hill et al., 2007). 
 

The overall objective of the Federal Water Policy (1987) is to ‘encourage the use of freshwater in an 
efficient and equitable manner consistent with the social, economic and environmental needs of 
present and future generations’ (Environment Canada 1987, p..5). The Policy proposes five 
strategies to reach the objectives including 1) the endorsement of water pricing, 2) providing science 
leadership, 3) encouraging integrated planning, 4) legislation modernization, and 5)  the promotion 
of public awareness (Environment Canada 1987). The piece also provides twenty-four specific 
policy statements on issues of particular interest to the federal government. Whether it has been a 
lack of jurisdiction or hesitancy to test it, “[w]ith few exceptions, the Policy has had little practical 
impact on federal actions (Saunders and Wenig 2007). 
 
The 2007 Federal Budget included plans to develop a new National Water Strategy. While the 
budget announcement included over $324 million in water related announcements, most of the 
programs were a either a part other initiatives or had been previously announced and there were no 
commitments to introducing a comprehensive strategy document (Canada 2007). The Policy 
Research Initiative, an agency dedicated to investigating federal priorities, is wrapping up a four-
year project titled Freshwater for the Future. Among many topics relevant to improving freshwater 
management in Canada, exploration has included economic instruments for water management, 
alternative governance approaches and tools for integrated management, the value of Public Private 
Partnerships in the water sector, and the energy-water nexus (Policy Research Initiative 2008b). 
 
Environment Canada has produced a series of research documents on water. Among them, the State 
of the Environment Reports attempt to present 1) what is happening with the environment; 2) why it 
is happening; 3) why it is significant; 4) what is being done about it; and 5) whether activities 
sustainable. Water-related topics have included water and agriculture, municipal wastewater 
effluent, the state of the great lakes, and tracking of key environmental indicators. 
 
Statistics Canada also tracks stocks, uses, and changes in Canada’s natural resources, including 
water. Their data is the major source of information on residential water use and self reported 
industrial water use. 
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Appendix 5  

Key Federal Water-Related Policy and Legislation 
 
 
Department Responsibility 

Agriculture and Agri-food 
Canada 

• Agricultural Policy Framework 

• Growing Forward 
  

Canadian Environmental 
Assessment Agency 

• Canadian Environmental Assessment Act (1992) 

 
  

Environment Canada • Canada Water Act (1970), revised 1985 

• Canadian Environmental Protection Act (1988, 1999) 

• Canadian Wildlife Act (1985, 1994) 

• Federal Water Policy (1987) 

• Federal wetlands Policy (1991) 

• International Rivers Improvement Act (1970) 
  

Fisheries and Oceans • Fisheries Act (1868, 1970, 1985) 
  

Foreign Affairs and 
International Trade 

• International Boundary Waters Treaty Act (1909) 

o Great Lakes Water Quality Agreement (1972, 1978, 1987, 
1999) 

o Great Lakes Charter (1985) 
  

Health Canada • Canadian Drinking Water Guidelines (1968, 1972, 1978, 
1986,1996, 2006) 

  

Indian Affairs and Northern 
Development  

• NorthWest Territories Waters Act (1992) 

• Yukon Waters Act (2002) 
  

Natural Resources Canada • Strategic Policy branch provides information and policy advice, 
scientific and technical information. 

  

Parks Canada • Dominion Water Power Act (1985) 
  

Transport Canada • Canada Shipping Act (1985) 

• Navigable Waters Protection Act (1985) 

• Arctic Waters Pollution Prevention Act (1985) 
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Appendix 6  

Intergovernmental Initiatives in Water Management  
 
One of the key considerations in water management is that water does not recognize political 
boundaries. As a result, governments linked by the bodies of water that flow between them must 
undertake a substantial amount of cooperation when it comes to water management. The following is 
a brief discussion of relevant water-related intergovernmental initiatives. 
 

• The Boundary Waters Treaty (1909) – between Canada and the United State establishes a 
foundation of legal principles to govern the management of shared water between the 
countries. It also establishes the International Joint Commission to supervise the application 
of legal principles (Hill, Furlong, Bakker, and Cohen 2007).  

 

• The Master Agreement of Apportionment (1969) (MAA) – is an agreement between Alberta, 
Saskatchewan, and Manitoba that ensures these provinces access to approximately the same 
amount of the natural river flows which travels across the Prairie provinces. The agreement 
also enshrines the Prairie Provinces Water Board (PPWB). The PPWB is comprised of five 
members who work together to interpret the MAA in an environment of current issues 
affecting Prairie water. PPWB members are appointed by the three provincial Ministers 
responsible for water, and are joined by one member from Environment Canada and one 
from Agriculture and Agri-Food Canada. The agreement provides a binding dispute 
resolution mechanism through the Federal Court if parties encounter irresolvable differences 
(Saunder and Wenig 2007). 

 

• The Mackenzie River Basin Agreement – was signed in 1997 between the federal 
government, the Yukon, British Columbia, Alberta, Saskatchewan, and the NorthWest 
Territories. The Agreement was meant to be patterned after the MAA but took almost 
twenty-five years to negotiate. It was a disappointment to many who had hoped it would 
provide a method to coordinate and expedite water management decisions, as it contains no 
legally binding dispute resolution mechanisms (Saunders and Wenig 2007). 

 

• The Canadian Council of Ministers of the Environment (CCME) – is made up of Canada’s 
14 federal, provincial, and territorial environment ministers. The group of ministers exists to 
address environmental issues of national importantance and meets several times a year to 
discuss its priorities and work supported by the Council. Because the environment is a 
constitutionally shared responsibility, the group provides a forum to discuss and develop 
national strategies, norms, and guidelines on issues that cross jurisdictional boundaries. The 
CCME has developed national approaches on topics such as acid rain, petroleum storage, the 
management of toxic substances, and protecting air quality. The CCME has also 
commissioned research on several water issues including a Canada-wide strategy for 
municipal effluent management, economic instruments for water conservation, and water 
quality. The group has collectively agreed to the prohibition of export of bulk water from 
Canadian watersheds. 

 

• The Western Water Stewardship Council (WWSC) – is an initiative that was recently 
announced by Premiers from the Western Canadian provinces. In recognition of the need for 
trans-boundary cooperation in water stewardship, the WWSC will undertake work that 
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includes monitoring and reporting, water supply assessment, demand management, aquatic 
ecosystem health, education and outreach, watershed planning and governance, and 
information sharing networks and systems. The Council will also explore the potential for 
developing a Western drought preparedness plan. British Columbia has promised to establish 
a Secretariat to support its work (Government of Saskatchewan 2008). 
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Appendix 7 

A Summary of Key Features and Actors in Western Canadian Water Management  
Province / 

Lead Agency 

Key Legislation / 

Policies
 Focus and Key Features of Management System 

British Columbia 
 

BC Ministry of 
Environment 
 
Water Stewardship 
Division  

• Living Water Smart (2008) 

• Drinking Water Protection 
Regulation (2003) 

• Drinking Water Protection 
Act (2001) 

• Water Act (1996) 
 

• New focus, outlined in Living Water Smart, is on balancing the interests of ecological and economic 
needs through efficiency target setting, improving information management and gathering systems, 
modernizing regulations, and enhancing community involvement in water management planning. 

• At the time of writing, Living Water Smart had yet to be outlined in detail or to have programs attached.  

• System is historically based on principles of supply management through irrigation and damming to 
support industrial activities. 

• Outlined in the Water Act, the water allocation system is premised on the prior allocation through 
beneficial use, though ground water use is currently unregulated. 

Alberta 
 

Alberta Ministry of 
Environment 

• Water Act (1999) 

• Water for Life Strategy 
(2003) (WFL) 

• Land Use Framework 
(2008 draft) 

• Management focus outlined in WFL is on i) a safe, secure drinking water supply; ii) healthy aquatic 
systems; and iii) reliable, quality water for a sustainable economy.  

• These goals are to be fulfilled through strategic activities focusing on i) knowledge and research; ii) 
partnerships; and iii) conservation to reduce water use (iii poorly outlined in public documents).  

• The Water for Life Strategy enlists the most formal stakeholder participation process of any province. 

• Provincial Water Advisory Council, comprising distributed membership from government and civil 
society oversees WFL implementation. 

• Management system is premised on history of supply management through irrigation. 

• The Water Act confirmed historical importance of prior allocation, though permits are now transferable. 

• Land Use Framework attempts to integrate land use strategy with the WFL strategy.  

Saskatchewan 
 

Saskatchewan 
Watershed Authority 
(SWA) 

• Water Management 
Framework (1999) 

• Safe Drinking Water 
Strategy (2002) 

• Saskatchewan Water 
Conservation Plan (2006) 

• Management focus, laid out in the Safe Drinking Water Strategy, is on water quality and population 
health. More recent focus recognizes the economic importance of water and has put greater emphasis on 
conservation. 

• Guided by principles of stewardship, partnership, integrated management, the value of water, sustainable 
development and incorporation of best practices. 

• To be fulfilled by increasing regulatory control, and assisting municipalities to develop adequate water 
facilities. 

• Comprehensive planning lead by the SWA, involves local watershed groups through representation in the 
Watershed Advisory Council. 

• Planning and stakeholder participation similar to Alberta but contain a less institutionalized power 
distribution. 

• Codified system of prior allocation provides secure access to water. 

Manitoba 
 

Manitoba Ministry 
of Water 
Stewardship 

• Manitoba Water Strategy 
(2003) (MWS) 

• Water Rights Act (2003) 

• Manitoba Water Protection 
Act (2005) 

• Primary focus, derived from Manitoba Water Strategy is on water quality and the health of the population 
by increasing regulatory control, and assisting municipalities to develop adequate water facilities. 

• The approach is guided by principles of stewardship, partnership, integrated management, value of water, 
sustainable development and incorporating best practices. 

• Codified system of prior allocation provides secure access to water. 
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Appendix 8 Provincial Water Legislation 
 

British Columbia Alberta Saskatchewan Manitoba 
- Water Act (1996) 

o Water Regulation 
o Groundwater Protection 

Regulation 
o Sensitive Streams Designation 

and Licensing Regulation 
o Dam Safety Regulation 

 
- Water Protection Act 

- Drinking Water Protection Act 
(2001) 

- Drinking water Protection 
Regulation (2003) 

- Water Utilities Act (1996) 
- Dike Maintenance Act (1996) 
- Environmental Assessment Act 

(2002) 
- Fish Protection Act (1997) 
- Forest and Range Practices Act ( 
- Ministry of Environment Act 
- Utilities Commission Act 

Water Act (2000) 

- Water (Ministerial) Regulation AR 
205/98  

- Water (Offences and Penalties) 
Reg. AR 193/98  

- Potable Water Reg. AR 122/93 
 
Environmental Protection and 

Enhancement Act  
- Conservation and Reclamation Reg. 

AR 128/93 
- Environmental Appeal Board Reg. 

AR 114/93 
- S. Saskatchewan Basin Allocation 

Reg. 307/91 
- Env. Prot. and Enhancement Reg. 

AR 118/93  
  
Irrigation District Act  
- Release Reporting Reg. AR 117/93  
- Substance Release Reg. AR 124/93  
- Waste Control Reg. 129/93  
- Wastewater/Storm Drain. Reg. AR 

119/93  

- Wastewater/Storm Drain (Min.) 
Reg. AR/120/93 

- Agricultural Operations 
Act/Regulations  

- Conservation and Development Act  
- Drainage Control Regulations  
- Environmental Assessment Act  
- Environmental Management and 

Protection Act  
- Env. Mgmt. and Prot. Act 

Regs/Guidelines  
- Fisheries Act  
- Irrigation Act  
- Natural Resources Act  
- Provincial Lands Act  
- Public Health Act (relating to 

drinking water)  
- Reservoir Development Area 

Regulations  
- Saskatchewan Watershed Authority 

Act  
- Water Appeal Board Act  
- Water Corporation Act  
- Water Power Act  
- Water Regulations  
- Shoreline Pollution Control 

Regulations  
- Water Right Regulations 

- Watershed Associations Act 

- Conservation Agreements Act  
- Conservation Districts Act  
- Drinking Water Safety Act  
- Dyking Authority Act  
- Fisheries Act  
- Fishermen’s Assistance Act  
- Floodway Authority Act (crown 

corporation)  
- Groundwater and Water Well Act  
- Manitoba Habitat Heritage Act 

(crown corp.)  
- Lake of the Woods Control Board 

Act  
- Manitoba Natural Resources 

Transfer Agreement 
- Public Health Act (relating to 

drinking water)  
- Water Commission Act (repealed)  
- Water Power Act  
- Water Resources Administration 

Act  
- Water Supply Commissions Act  
- Water Services Board Act (crown 

corporation)  
- Water Rights Act  
- Water Protection Act  
- Water Resource Conservation and 

Protection Act  

 
Brian Oborne. (2005a). Saskatchewan Provincial Case Study: Analysis of Water Strategies for the Prairie Watershed Region-Working Draft for Comment <http://www.iisd.org/natres/water/pwps.asp> 
 

-. (2005b). Alberta Provincial Case Study: Analysis of Water Strategies for the Prairie Watershed Region-Working Draft for Comment <http://www.iisd.org/natres/water/pwps.asp> 
 

- (2005c). Manitoba Provincial Case Study: Analysis of Water Strategies for the Prairie Watershed Region-Working Draft for Comment <http://www.iisd.org/natres/water/pwps.asp> 
 

Carey Hill, Kathryn Furlong, Karen Bakker, and Alice Cohen. (2007) “A Survey of Water Governance Legislation and Policies in the provinces and Territories.” in K. Bakker, (Eds.) Eau Canada: The 
Future of Canada's Water, Vancouver: UBC Press, pp. 369-392 
Guelph Water Management Group. (2007). Characterization of Water Allocation Systems in Canada. Technical Report 1.  Prepared for the Walter and Duncan Gordon Foundation. Guelph, ON: Guelph 
Water Management Group, University of Guelph.



   

 

 

100

Appendix 9 - Matrix of Water-Concerned Civil Society in Western Canada 
 BC AB SK MB Canada 

A
ca

d
em

ia
/ 

R
es

ea
rc

h
 N

et
w

o
rk

s 

• Water Sustainability 
Project, POLIS Institute, 
UVic 

• Program on Water 
Governance, UBC 

• UBC Institute of 
Resources, Environment, 
and Sustainability 

• West Coast Environmental 
Law 

• Environmental Law Centre 
Society, UVic 

• Alberta Ingenuity Centre 
for Water Research 

• University of Lethbridge 
Water Resources Institute 

• Prairie Adaptation 
Research Collaborative 

 

 • Guelph Water Management 
Group 

• Canada Water Network 

• Canadian Association on 
Environmental Quality 

 

G
o

v
er

n
m

en
t 

S
p

o
n

so
re

d
 

G
ro

u
p

s 

• Waterbucket Website 
Partnership 

• Environmental Operators 
Certification Program 

 

• Edmonton Waste 
Management Centre of 
Excellence 

• Pine Creek Research 
Centre 

• Alberta Water Council 

• Alberta Research Council 

• Communities of Tomorrow 

• Canada-Saskatchwan 
Irrigation Diversification 
Centre 

• Saskatchewan Research 
Council 

• SaskH2O 

 

• Green Manitoba 

• Manitoba Research 
Council 

• Freshwater Institute 

• National Water Research 
Institute 

• Policy Research Initiative 

• Canada Technology 
Commercialization 

• Canadian Heritage River System 

• Environmental Technology 
Verification Canada 

• Sustainable Development 
Technology Canada 

P
o

li
cy

 T
h

in
k

 T
an

k
s 

 • Pembina Institute 

• Canada West Foundation 

 

  • The Council of Canadians 

• National Watershed Stewardship 
Coalition 

• Walter and Duncan Gordon 
Foundation Freshwater Group 

• Canadian Centre for Policy 
Alternatives 

• The Polaris Institute 

• Water Environment Federation 

• International Institute for 
Sustainable Development 
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 BC AB SK MB Canada 

L
o

ca
l 

W
at

er
sh

ed
 G

ro
u

p
s 

• Fraser Basin Council 

• Columbia Basin Trust 

• Mackenzie River Basin 
Board 

• Dogwood Initiative 

• The British Columbia 
Environmental Network 

• The Water Supply 
Association of BC 

• The British Columbia 
Groundwater Association 

• Alberta Water Council 

• Bow River Keeper 

• Alberta Environmental 
Network 

• Crooked Creek 
Conservation Society of 
Athabasca 

• Friends of the Old Man 
River 

• North Saskatchewan 
Watershed Alliance 

• Peace River Environmental 
Society 

• Alberta Water Well 
Drilling Association 

• Saskatchewan River Basin 

• Swift Current Creek 
Watershed Inc. 

• Spirit Creek Watershed 
Monitoring Committee 

• Manitoba Eco-
Network 

• Friends of 
Assiniboine River 

• Red River Basin 
Commission  

• Save Our Seine River 
Environment Inc. 

• River Keepers 

• Sierra Club of Canada 

• Ducks Unlimited 

• Canadian Groundwater 
Association 

• Western Canada Wilderness 
Committee  

E
n

tr
ep

re
n

eu
ri

al
 /

In
d

u
st

ry
 S

u
p
p

o
rt

 N
et

w
o

rk
s • British Columbia 

Environmental Industry 
Association 

• British Columbia 
Environment Industry 
Association 

• British Columbia Water 
and Waste Association 

• Environmental Services 
Association of Alberta 

• Alberta Water and 
Wastewater Operators 
Association  

• Alberta Research Council 

• Alberta WaterSMART 

• Canadian Association of 
Petroleum Producers 

• Petroleum Technology 
Alliance Canada 

• Canadian Environmental 
Technology Advancement 
Corporation (CETAC 
West) 

• Saskatchewan 
Environmental Industry 
and Managers Association 

• Saskatchewan Water and 
Wastewater Association 

• Springboard West 
Innovations Inc. 

• Manitoba 
Environmental 
Industries 
Association 

• Manitoba Water and 
Wastewater 
Operators 
Association 

• GLOBE Foundation of Canada 

• Canada Water and Wastewater 
Association 
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