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Abstract 

Over the last two decades, British Columbia (BC) has adopted a significant number of 

legislative changes to address the governance of watersheds and management of natural 

resources. Among the legislation(s) created is the recent Water Sustainability Act of 2016. As 

part of BC’s Water Act modernization process, public involvement and discussion on crucial 

aspects of water management including water policies, governance structures, and decision 

making bodies are a concern.  

With the increase in population and new developments in the Regional District of 

Nanaimo, we see a growing demand for the existing water and land resources, thereby driving 

conflict and concern on the inability of the current watershed management models to address 

these emerging pressures and challenges. As the Regional District of Nanaimo is adopting 

various approaches for watershed management, it is imperative to understand the link between 

adaptation of sustainable watershed governance and collaborative decision making. To ensure 

clean, fresh water supply currently and for the future, new forms of partnerships and 

collaborative watershed management need to be explored from individual levels to 

organizational and government levels. 

Keywords:  Collaborative Watershed Management(CWM), Partnerships, Watershed, 

Integrated Watershed Management (IWM), Sustainable Watershed Management 

(SWM), Sustainability, Collaborative Governance, Regional District of Nanaimo 

(RDN), Land-use Planning.   
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Glossary 

Watershed A watershed is defined as an area of land where all the surface water drains into the 

same place, whether it's a creek, a stream, a river or an ocean. This means that all 

precipitation, such as rain or snow that falls on a watershed ends up flowing to the 

same place (Canadian Geographic, n.d). 

Governance 

 

Governance refers to structures and processes designed to ensure accountability, 

transparency, responsiveness, rule of law, stability, equity and inclusiveness, 

empowerment, and broad-based participation. Governance also represents the 

norms, values and rules of the game through which public affairs are managed in a 

manner that is transparent, participatory, inclusive and responsive.  In a broad sense, 

governance is about the culture and institutional environment in which citizens and 

stakeholders interact among themselves and participate in public affairs. It is more 

than the organs of the government (UNESCO, n.d). 

Collaborative 

Governance 

 

Collaborative Governance involves the government, community and private sectors 

communicating with each other and working together to achieve more than any one 

sector could achieve on its own. Ansell and Gash (2008) have explored the 

conditions required for effective collaborative governance. They say “the ultimate 

goal is to develop a contingency approach of collaboration that can highlight 

conditions under which collaborative governance will be more or less effective as an 

approach to policy making and public management.” Collaborative governance 

covers both the informal and formal relationships in problem solving and decision 

making. 
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Integrated 

Watershed 

Management 

(IWM)  

Integrated Watershed Management is the process of managing human activities and 

natural resources on a watershed basis. This approach allows us to protect important 

water resources, while addressing critical issues such as the current and future 

impacts of rapid growth and climate change (Conservation Ontario, n.d). 

Sustainable 

Watershed 

Management 

Sustainable Watershed Management is the approach of taking water resources 

management practices in a holistic fashion – taking into account the usage behaviors 

of various sectors and their effects on land and water use that include political, 

cultural economic, socio - technological and environmental considerations (DCE, 

IIT Bombay, n.d). 

Integrated 

Water 

Resource 

Management 

(IWRM) 

Integrated Water Resource Management is a process which promotes the  

co-ordinated development and management of water, land and related resources, in 

order to maximize the resultant economic and social welfare in an equitable manner 

without compromising the sustainability of vital ecosystems (UNEP-DHI Centre for 

Water and Environment. 2009) 
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1.0 INTRODUCTION 

Watersheds, defined as an area of land delineated by a topographic boundary that 

determines the direction of runoff and the collection of surface waters in streams, rivers, estuaries, 

and bays, are complex and dynamic natural systems. Changes made to any component within a 

watershed may affect other processes and elements in the system. For example, the removal or 

change of land cover and land use in the upstream region may impact the quality and quantity of 

water downstream. The flow and health of surface watercourses are also influenced less visible 

water features, such as underground systems and aquifers (Sabatier et al., 2005). The interactions 

between these features are complex and get effected by various factors: a holistic approach that 

considers a wide range of human and natural impacts on water volumes and quality is the best 

method for understanding this complexity. By identifying the relationships between interacting 

components of a watershed and integrating this understanding into sustainable management 

practices, adverse human impacts on the health of watersheds are more likely to be managed 

effectively (Brandes & Polis, 2005).  

Globally, water resources are becoming more vulnerable as a result of increasing 

population, growing demands for water, expanding industrialization, increased deforestation, 

pollution, the need for increased food production, and the overall warming trends resulting from 

climate change.  Beyond these impacts, watersheds are often subject to overlapping government 

jurisdictions, with different levels of government or different agencies each having responsibility 

for only certain aspects of watershed management: the coordination of multiple layers of regulation 

can be difficult and complex, and can result in resource mismanagement and practices that are 

unsustainable in the long term. To address these challenges, innovative approaches to watershed 

management are a critical component, along with the development of an in-depth and 
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comprehensive understanding of the human-caused and natural processes shaping watersheds now 

and into the future  

 

 

 

 

 

 

 

 

1.1 Conceptual Background 

A watershed in general terms is a drainage basin of a catchment area of a particular stream or 

river including glaciers. Simply, it is an area above any point on a defined drainage channel, which 

feeds water into it. Watersheds vary in size; some watersheds can be a few hectares and some are 

thousands of hectares. The geographical characteristics of a watershed include, shape, size, and 

slope. Other features of watersheds include the nature of soils, land-use patterns, geology and 

vegetation coverage. Based on size, watersheds can be classified in to various categories:  

 

Figure 1: A watershed and its various land-use impacts (USEPA, 2008). 
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Table 1: Watershed Categories (Source: http://www.agriinfo.in/,  n.d) 

  

By classifying a watershed under these categories and sizes, it becomes easier to calculate 

parameters such as precipitation received, drained, or retained within a larger watershed.  

Watershed management has been a topic of study ever since humans first recognized the 

inter-relationships between human occupation of land, the impacts of water diversion to provide 

drinking water or water for agricultural and industrial processes, the water needs of aquatic species, 

and the impacts of trends in climate and weather on water quality and quantity. Contemporary 

watershed management as a means to improve social, economic and environmental well-being is 

a globally accepted concept. Current practices attempt to recognize the unpredictable, ever-

changing, contradictory, and complex nature of the forces that influence human and ecological 

systems. The principles and concepts related to environmental or watershed sustainability, health, 

and good governance have been widely explored: unfortunately, the study of watershed 

management does not necessarily, nor seamlessly translate into good watershed management 

(Chambers et al., 2008).  

No Type of Watershed Area Covered 

1 Micro Watershed 0 to 10 ha 

2 Small Watershed 10 to 40 ha 

3 Mini Watershed 40 to 200 ha 

4 Sub Watershed 200 to 400 ha 

5 Macro Watershed 400 to 1000 ha 

6 River basin Unlimited - above 1000 ha 
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 The concept of watershed management continues to evolve, and recently has shifted to be 

more inclusive of holistic terminology like “Sustainable Watershed Management (SWM)” or 

“Integrated Watershed Management (IWM)”. Although there are differences in these two 

approaches, the key similarity is that both attempt to involve all levels of government and 

stakeholders in planning and management processes. While SWM and IWM are closely related 

concepts, their differentiating factor is their scope. The primary goal of IWM is to ensure 

restoration and protection of land and water resources within a watershed for the benefit of human 

well-being whereas the central focus of SWM is to promote economic, social and environmental 

sustainability within a watershed unit (Emerson & Gerlak, 2014).  

In response to the need to show progressive development towards healthy and sustainable 

watersheds, an increasing number of watershed organizations in British Columbia as well as 

regional districts and municipalities on Vancouver Island have adopted various approaches that 

relate to SWM and IWM. These approaches include the use of indicator based watershed reports, 

the strategic comprehensive or synoptic model1 of watershed management, acknowledgment of 

the value of land use planning policies and regulations for watershed management, collaborative 

watershed governance and identifying climate risk management strategies to mitigate impacts of 

climate change on watershed quality and quantity (Nakagami et al., 2016). 

These approaches, however, face a series of challenges:  

                                                      
1 Any model specifying a space distribution of some meteorological elements. The distribution of 

clouds, precipitation, wind, temperature, and pressure in the vicinity of a front is an example of a 

synoptic model. (AMS, n.d) 

 

http://glossary.ametsoc.org/wiki/Model
http://glossary.ametsoc.org/wiki/Elements
http://glossary.ametsoc.org/wiki/Clouds
http://glossary.ametsoc.org/wiki/Precipitation
http://glossary.ametsoc.org/wiki/Wind
http://glossary.ametsoc.org/wiki/Temperature
http://glossary.ametsoc.org/wiki/Pressure
http://glossary.ametsoc.org/wiki/Front
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1) Overlapping, and sometimes conflicting, jurisdictional responsibilities characterize 

watersheds.  For example, the federal government in Canada is responsible for marine 

waters, certain fish species such as salmon, and ocean navigation.  Moving upstream, 

provincial governments are responsible for wildlife, resource management, fish-bearing 

watercourses, wetlands, and riparian areas.  Local governments hold jurisdiction over land 

use planning and the siting of buildings and structures in relation to the features in a 

watershed.  Beyond these levels of government, First Nations have lived on the lands since 

time immemorial, and evolving Treaty processes are redefining legal relationships to 

recognize moral and fact-based history of watershed management;   

2) The collection of data is fraught with difficulty given the myriad issues impacting water 

quality and quantity in any given year; 

3) The development of models to guide watershed management tend to focus on quantitative 

data, and do not address the principles and concepts of good governance, sustainability, 

and healthy ecosystems;  

4) The existing and potential role played by watershed indicator reports in the management 

of watersheds management lacks a systematic basis for comparison or assessment. 

5) The level of uncertainty on issues of climate change and the changes in the ecological and 

human systems make it difficult to implement some of the proposed models. 

This study seeks to improve, complement and contribute to the growing knowledge of 

watershed management, specifically for the Regional District of Nanaimo and jurisdictions 

within the province of British Columbia, Canada.  It is anticipated that the findings of this 

study will have application to any jurisdiction facing similar challenges in overlapping 

jurisdictions with compromised water quality and quantity.    
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In order to facilitate the effectiveness of the synoptic model for guiding the management 

of watersheds, it is important to have different phases for learning and visioning. Additionally, 

guiding the overall framework through balancing research, management, and monitoring of 

activities is vital (Koontz & Newig, 2014). These improvements reflect the ideologies of 

collaboration, integration, and shared learning. Also, it acknowledges the shift in governance from 

bureaucratic, control and command processes to collaborative polycentric governance structures 

(Koontz & Newig, 2014).  

Most research highlights the separation of learning and vision as integral to these changes 

and improvements. Instead of strictly focusing on a sequence of prescribed processes or a series 

of steps, the consideration of context-specific questions is advised to help streamline processes to 

address issues of greatest concern, match stakeholder capacity and sustain enthusiasm and 

interests. Nevertheless, much effort is still needed to counteract the deeply entrenched traditions 

and socio-political doctrine (Lynn & Colorado Institute for Public Policy, 2006). 

 In this study, a review of the professional and academic literature and mixed methods 

research approach was explored to identify these knowledge gaps. A more detailed investigation 

of the data on the Regional District of Nanaimo’s website regarding watershed management 

programs was collected. Processes used to develop watershed report cards, and factors influencing 

the practice of watershed management were identified through an analysis of the available 

documents. Additionally, web materials and case studies from Vancouver Island, British Columbia 

and the rest of Canada provided viewpoints in regards to the effectiveness, usefulness, value, and 

benefits of watershed report cards on collaborative watershed management.  
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Monitoring, evaluation, and reporting are principal elements in the IWM process. 

However, research findings reveal that indicator based watershed reports in Canada lack a 

standardized approach of collaborative watershed governance. Each watershed organization is 

unique and has a different approach to organizing, selecting and presenting indicators 

(Montgomery, 2013). This method of approach has resulted in variability in the format and style 

of conduction research for the watershed reports. Regardless of the general agreement that index 

based report cards are of importance, expectations usually exceed outcomes and common issues 

that challenge their usefulness and effectiveness exist. These problems include inconsistent 

indicators and measures between successive watershed reports, ambiguous goals, lack of 

consistent and timely data, and messages that do not resonate with the target audience or are 

difficult to read and understand (Montgomery, 2013). 

1.2 Problem Statement 

The ideas and practices of watershed management have evolved since the early twentieth 

century and continues to change even in the present times. During the last two decades, 

management of watersheds has been extensively explored in both developing and developed 

nations. Such examples include the Conservation Authority in Ontario with 36 authorities that deal 

with watershed management to ensure “the conservation, restoration and responsible 

management of Ontario’s water, land and natural habitats through programs that balance human, 

environmental and economic needs” (Conservation Ontario, n.d) ; Mersey Basin Campaign in 

England, Ruhr Basin Water Association in Germany; Mekong River Commission in Southeast 

Asia, and Murray-Darling Basin Authority in Australia (Wondolleck & Yaffee, 2009). The general 

framework underlying the management of watersheds is often the synoptic or rational 
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comprehensive approach – a series of successive, logical steps that presumes complete knowledge 

of all management options and assessment of all political, economic and social costs and benefits, 

resulting in information rich decisions. 

However, there still exists implementation gaps between theory and practice due in large 

part to the persistent challenges relating to uncertainty about how natural systems work, the 

complexity of the systems being managed, conflicts among stakeholders, and change since human 

and ecological systems continually adjust (Chambers et al., 2008). As a result, the framework is 

modified to recognize the principles and concepts related to environmental health, sustainability, 

ecosystem dynamics and good governance. This framework, therefore, embraces a cyclical 

process.  

This cyclical process entails developing a plan, implementation according to the scheme, 

monitoring and evaluating the results according to the plans goals and objective and final revision 

of the project (Government of Canada, 2005). In Canada, the contemporary watershed approach – 

Integrated Water Resources Management (IWRM) is fast gaining recognition as a tool used for 

addressing economic, social and environmental conditions. Some terms have arisen to try and 

explain the contemporary watershed management concept including IWM and SWM. While there 

is increasing agreement that SWM and IWM should be adopted, there remains little consensus on 

the definition of these specific terminologies. Furthermore, several factors influence their 

implementation from one organization to the next. Currently, a lot of emphasis is placed on the 

effectiveness of watershed management in attaining “on-the-ground” results. 
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Figure 2: IWRM Cyclical Process (Government of Canada, 2005).  

Following the agreement of the United Nations in 1992 (Agenda 21, Chapter 40) to develop 

indicator reports to aid in decision making both at a National and International level, there has 

been a growing number of reports aimed at measuring the health and sustainability of watersheds 

(Spangenberg et.al 2002). 

In Canada, several reports from different watershed organizations are published yearly. 

However, there exist few comparative studies which assess these reports in terms of how well they: 

a) promote adaptive management and provide a robust feedback mechanism for influencing 

watershed planning and decision making; b) act as useful assessment tools for evaluating the 

effectiveness of watershed management and increase public awareness, participation and 

motivation to undertake community action (Chambers et al., 2008) 
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This study thus seeks to focus on four distinct yet closely related knowledge gaps; (1) The 

meaning and exploration of how the terms Integrated and Sustainable Watershed Management are 

related; (2) To find out the extent to which the principles and concepts of collaborative watershed 

management are adopted and practiced in Canada, and more specifically in the Regional District 

of Nanaimo. (3) To carry out an assessment and comparison of the actual versus anticipated 

benefits and value of watershed indicator reports in collaborative watershed management; and, (4) 

To identify impacts of climate change on watershed quality and quantity and come up with 

mitigating measures. These fundamental knowledge gaps form the focus of this research.  

1.3 Research Goals 

The main aim of this study is to contribute to the increasing research on the importance of 

adopting a collaborative model of watershed governance to managing the complex natural resource 

in Canada and more specifically in the Regional District of Nanaimo. This research came up with 

15 recommendations to the Regional District of Nanaimo, each with a rationale and the “whos” 

that should be contacted as well as a list of stakeholders at institutional and government levels. 

The goals of this study are to: 

 Improve the theory and advance the practice of watershed management in BC, Canada 

 Investigate opportunities to improve the enabling conditions2 for effective watershed 

Governance in BC.   

                                                      
2 Enabling conditions are situations which must occur simultaneous with a given initiating event to allow the specific 

cause for a scenario to propagate to a consequence of interest. (AIChE, n.d). They include legal and regulatory 

frameworks, political and governance factors, socio-cultural characteristics, funding conditions as well as external 

partners and actors. 
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 Identify the current state of practice regarding adaptation to water-related impacts of 

climate change on Vancouver Island, BC. 

 Determine opportunities across different levels of regions, interests, governance, sectors 

and water issues that facilitate mainstreaming of adaptation to climate change.  

1.4 Research Questions 

This study aims to answer the following fundamental questions: 

1. What are the key concepts associated with contemporary watershed management? Is 

there general agreement among organizations in BC in regards to how they are applied? 

2. What are the gaps, similarities, and variations among the concepts and theories linked to 

contemporary watershed management in literature and the practice of watershed 

management in BC and more specifically in the Regional District of Nanaimo? 

3. What are the benefits of collaborative watershed management in terms of climate change 

adaptation? 

4. How can collaborative watershed management be incorporated into land use planning? 

5. What recommendations can be made in terms of how to integrate policies and frameworks 

that encourage sustainable watershed management and best practices for water use? 

6. What barriers might arise in implementing these recommendations and what can be done 

to overcome them? 

7. What opportunities exist in BC to improve Watershed Management? 

8. What are the current practices in streamlining adaptation of watershed management to 

account for climate change impacts? 
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9. What are the recommendations for improving collaboration in the Regional District of 

Nanaimo? 

1.5 Research Objectives 

The primary aims of this study are: 

1. To identify the fundamental principles, objectives, definitions, and goals associated with 

sustainable and integrated watershed management and to what extent these concepts are applied 

in the administration of watersheds in BC.  

2. To determine the best framework of policies and guidelines, to inform Regional District 

of Nanaimo’s planning and development efforts, specifically as it relates to Collaborative 

Watershed Management. 

3. To investigate methods of bridging the gaps in Collaborative Watershed Management 

leading to increased regional self-reliance and adaptation to climate change. 

4. To learn the planning and decision making process for contemporary watershed 

management in BC and to investigate the extent to which planning concepts and theories are 

incorporated into current decision making structures for the administration of watersheds. 

1.6 Research Contribution 

This study contributes to a growing body of information seeking to enrich the knowledge 

and concepts of watershed management while pursuing an understanding of the forces that 

influence and guide watershed management practices (Brandes., & Polis, 2005). The use of 
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indicators is increasingly being used as a tool in sustainable watershed management practices. This 

information attained from literature, websites and indicator report assessments is important for 

providing more useful concepts and theories as well as non-complicated methods and frameworks 

that can be adopted by different watershed management organizations to assess and measure 

performance and progress. Watershed management holds a significant role in retrospect to natural 

resource availability, health, and sustainable use. In response to the ever-growing population, 

resource over-exploitation and climate change, it remains imperative that credible, illustrative, 

uncomplicated and understandable tools be developed. These tools and practices should permit 

practitioners and researchers to identify potential futures and consequences related to management 

alternatives. 

 

Figure 3: Map of Major Watersheds in Regional District of Nanaimo, British Columbia (RDN, 

n.d) 
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 The Regional District of Nanaimo has 7 watersheds in total as illustrated in figure 3. They 

include; a) Qualicum River Watershed, Nile Creek, Thames Creek, Rosewall Creek; b) Little 

Qualicum c) French Creek and Grandon Creek; d) Englishman River; e) South Wellington to 

Nanoose f) Nanaimo River Watershed and South Area A; and , g) Gabriola Island. All these 

watersheds are connected to natural features including forests, rivers, estuaries, creeks among 

others. Additionally, with the increased climate change resulting in extreme weather events and 

increased population, these watersheds face various threats. Some of the direct threats include; a) 

altered landscapes resulting from increased development; b) loss of forests and wetlands which in-

turn affects the flow, quality and quantity of water; and; c) lack of a general framework for 

decentralized planning implementation of a collaborative watershed approach across all the 

watersheds in the Regional District of Nanaimo.   

http://www.rdn.bc.ca/cms.asp?wpID=2409
http://www.rdn.bc.ca/cms.asp?wpID=2408
http://www.rdn.bc.ca/cms.asp?wpID=2408
http://www.rdn.bc.ca/cms.asp?wpID=2410
http://www.rdn.bc.ca/cms.asp?wpID=2411
http://www.rdn.bc.ca/cms.asp?wpID=2412
http://www.rdn.bc.ca/cms.asp?wpID=2412
http://www.rdn.bc.ca/cms.asp?wpID=2413
http://www.rdn.bc.ca/cms.asp?wpID=2414
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2.0 LITERATURE REVIEW 

2.1 Collaborative Watershed Management in the Regional District of Nanaimo 

Traditionally, managers and planners pursued an individualistic approach to the multiple 

resources found within a watershed ecosystem without considering how these elements relate. This 

watershed management plan focused on the short term needs of policy and decision makers, and 

therefore failed to address the long-term sustainability of the distinct yet integrated resources 

(Grafton & Hussey, 2011). The issues pursued traditionally have been a small section of the 

challenges present in the watershed and have failed to acknowledge the complex nature of the 

basin as a result of the interaction between social, cultural, biological, physical, geochemical and 

geomorphic processes. While we see watershed management approaches and water resources 

management are being adopted quickly by various levels of government, there is a growing 

research and knowledge on what frameworks work or not.  

Additionally, historical watershed planning in Canada was done by the government, and 

was not a priority due to the “doctrine of usefulness,” where water resources were used as a driving 

force for development (Burton, 1972). However, the last 2 decades has seen a drastic evolution in 

watershed management and water resource planning in Canada. There is a continuous shift in 

attitude with an increased acknowledgement of the need for more collaboration and integration in 

planning and management by water resource managers and planners (Environment Canada, 1987).  
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The history of management of watersheds illustrates the shift from this reactive, top-down 

approach designed to resolve a one-time resource crisis to the adoption of responsive and 

participatory processes intended to solve the multiple resource problems. Uncoordinated decisions 

on land use, water resources and the alteration of the natural land cover have had various negative 

impacts on water resources. From the 1990s, there has been an increase in initiatives by watershed 

organizations to protect the health and sustainability of watersheds in response to the limitations 

of historic approaches. This shift in ideology is greatly influenced by the fact that the theories of 

contemporary watershed management are drawn from several distinct disciplines and closely relate 

to the ecosystem’s health, good governance, planning, and sustainability (Maas & the University 

of Waterloo, 2011). However, even with the broadened perspectives and new approaches, there 

have been challenges like insufficient resources and multiple stakeholders with conflicting 

interests for example the Nanaimo Watershed roundtable and its Cowichan counterparts.  

Why is it Needed? 

A Watershed, also referred to as catchment, is a biophysical, functional and geographical 

area of land that drains into a common water body such as a lake or river (Mitchell, 2004). 

Watersheds integrate a variety of environmental and human effects on the landscape. Research 

distinguishes watersheds from river basins on the aspect of size. The term river basin describes an 

entire area of land which is drained by a large river source while watershed often represents an 

area of land drained by a major tributary (Mitchell, 2004).  

Watershed management is a concept that has evolved over the years. Since the early days, 

man has adapted to and manipulated the environment for personal gains. Naturally, the central 

focus was on the river itself and how it could be exploited to control and support human 

development rather than focusing on the health of the watershed or river basin as a whole. While 
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people acknowledged the unpredictable forces and nature of rivers, research describes how they 

could be diverted, altered and stored to meet humans ever evolving needs. As a result of the 

growing knowledge on sciences and industrial development, broader concepts of water 

management have become more prevalent. The idea of a river drainage as a natural entity was first 

championed by a French cartographer, Phillippe Buache. The idea was made famous by 

cartographers but challenged by geologists who suggested other physical units based on geological 

facts. Heightened by scientific research, most countries including Canada explored this concept to 

understand the interaction further.  

At the beginning of the 20th century, watershed management activities included controlling 

river floods, protecting water as a commodity and mitigating erosion hazards. The American 

Society of Foresters of 1944 identified watersheds management as the regulation and 

administration of resources of a water basin for the control of erosion and production of water 

(Montgomery, 2013). The most popular approach was the reactive, top-down approach which had 

limited public participation in decision making. As a result of the increasing human population 

and the growing demand for much higher material standards of living, natural resource 

consumption has increased and resulted in changes in the ecological, biochemical and hydrological 

functions of watersheds (Montgomery, 2013).  In response to the exploitation and extraction of 

natural resources, humans were negatively affected due in large part to water quality degradation, 

fluctuating river flows, excessive erosion, salinization of salts, desertification and decreasing 

biodiversity.  

Sensing the trends, Aldo Leopold around the mid-1900s urged water managers to change 

their perception and think of watersheds beyond being a purely economic commodity. He further 

proposed the adoption of a holistic approach and championed for the need to acknowledge the 
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interaction between humans and land for conservation and sustainability (Morin & Policy 

Research Initiative, 2009). Despite Leopolds’s efforts, the concept and practice of watershed 

management did not take root until the early 1970s, when several detailed basin plans were 

formulated. 

The synoptic watershed management model was promoted through various river basin 

organizations including, Tennessee Valley Authority, Muskingum Watershed Conservancy 

District, and the Grand River Conservation Commission. In Canada, the province of Ontario 

spearheaded the watershed approach. In 1946, the conservation authorities’ act was signed. This 

Act allowed watershed municipalities to establish watershed authorities, who partnered with areas 

to provide financial assistance and technical advice for local projects. 

The first global conference on water held in Argentina in 1977 marked a shift in how water 

resources are perceived. The main conference objectives were to assess the use and efficiency of 

global water resource management and to avoid world water crisis by promoting both national and 

international preparedness. Further, the conference proposed an action plan that advocated for a 

holistic and rational or comprehensive approach to watershed management. Later, in Dublin, 

Ireland, the conference on Water and the Environment (ICWE) was held, which advocated for the 

need for integrated watershed management and the inclusion of all stakeholders. (Rahaman & 

Varis, 2005) 

The recommendations of this conference were incorporated into Agenda 21 of the UN 

Conference on Environment and Development (UNCED). This council acknowledged the need to 

formulate and practice national policies of IWM in a participatory manner with the intention of 

achieving integrated social, environmental and economic objectives of sustainable development. 
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In 1998, the United Nations Commission on Sustainable Development suggested that governments 

around the world should adopt watershed management as a method to manage fresh water (Morin 

et al., 2009). The first framework formulated was the Water Framework Directive (WFD), 

followed by the World Summit of 2002 on sustainable development in Johannesburg, and finally, 

the World Water Forum of 2003 in Kyoto. In December 2000, Water Framework Directive, a new 

water policy was formulated to rationalize water legislation among European Union member 

countries. This operational tool was developed based on the concepts of IWM and involves 

monitoring, assessment, and development of a watershed plan every six years to guide the 

activities aimed at improving the quality of water. 

According to Randolph (2012), there exists a wider acknowledgment of the need to adopt 

the best approach to watershed management which involves addressing resource use, while 

acknowledging the interdependence and complexity of the entire ecosystem. This growing trend 

was a direct result of the inability of government programs to deal with crises such as a habitat 

degradation and non-point source pollution. The lack of devolved responsibilities and programs 

also contributes to the pursuit of partnerships as a means to adequately address resource matters 

since no single agency can resolve resource issues independently. Furthermore, the top-down 

approach faced legitimacy challenges as locals were not included in the decision making of the 

issues affecting them (Kontz & Newig, 2014). 

While watershed management in countries like the United States is not a new phenomenon, 

its widespread acceptance has evolved over the years. Studies report that in 1999, at least 17 

Federal resource agencies practiced watershed management. There was a steady increase in growth 

of watershed partnerships witnessed from 4% in 1970 to 75.8% in 1990 (Government of Canada, 
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2005). It was further estimated at the time that by 2010, at least 3000 multi-stakeholder watershed 

partnerships will be formed (Government of Canada, 2005). 

Canada has since then mirrored the trend in establishing new collaborative watershed 

groups. Ontario and Manitoba were the first provinces to adopt sustainable watershed management 

practices. Nevertheless, other provinces in Canada have widely encouraged the formation of 

watershed groups giving rise to initiatives such as the Quebec water policy of 2002 and Alberta’s 

Water for Life strategy of 2003 (Paunović et al., 2016). The governance approaches, however, 

differ between provinces, territories and organizations. 

Globally, watershed management is widely endorsed and integrated within the 

government’s plans and programs. Presently, there exists several watershed agencies, for instance 

in the United Kingdom (Environmental Agency Planning Areas), New Zealand (Regional 

Council), Australia (Integrated Catchment Management), France (Water Agencies), and South 

Africa (Catchment Management Zones). Other international organizations formed around river 

basins management include the Nile Basin Initiative, Mekong River Commission and the 

International Commission for the Protection of the Rhine (Hardy & Koontz, 2009). It is however 

important to note that these agencies are formed using a variety of institutional and administrative 

arrangements, and thus their level of responsibility, influence, and accountability differs. 

2.2 Collaborative Watershed Governance (CWG) 

Collaborative watershed governance (CWG) is most commonly defined as the range of 

administrative, political and organizational activities through which citizens and affected parties 

articulate their interests; decision makers are chosen, decisions are made and implemented, and 
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further, decision makers are held accountable for the decisions made (Sabatier et al., 2005).  

Historically, approaches adopted to manage natural resources failed to address the issues of 

ecosystem health, integrity and sustainability. There exists evidence of weak, fragmented and 

uncoordinated decisions regarding water, land and other related resources coupled with intensive 

resource utilization that has adverse impacts on the health and communities of the ecosystem that 

depend on these ecosystems (Sabatier et al., 2005). This argument has further been highlighted by 

Bressers, O’Toole, & Richardson (1994) who note that: 

“ no organization of government possesses sufficient authority, resources, and 

knowledge to effect the enactment and achievement of policy intentions. Instead, 

policies require the concerted efforts of multiple actors, all possessing significant 

capabilities but each dependent on multiple others to solidify policy intention and 

convert it into action. Indeed, it is often difficult for any one actor, or group of 

actors, to manage, or manipulate, the flow of problems and solutions onto the 

political agenda in the first place”.  

When looked at from the governance point of view, collaboration highlights the common 

interests and values of the stakeholders and participants. When these interests are identified, 

stakeholders and partners find common goals and productive ways of working together to achieve 

the greatest public need. This move not only makes collaboration a way of improving network 

governance but also an individual rational strategy (McCaffrey & Faerman, 1995). 

This situation forced the emergence of community driven collaborative watershed projects 

to address the critical issues of deteriorating ecosystem health and services. There has since been 

an increasingly growing number of such community-led initiatives, suggesting the need for 
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communities’ inclusion in watershed governance and decision making. Some of the driving forces 

behind the adoption of collaborative based watershed management include: 

 A changing climate- the predicted outcomes of climate change include alteration of 

hydrology across Vancouver Island. This shift in hydrology affects the level of 

streamflow and precipitation. 

 Population growth and development pressures- the ever-growing population leading to 

the need for even more urban settlement which puts pressure on the existing natural 

resources such as watersheds. 

 The decreasing capacity of governments- the ability of the province to adjust to the needs 

of the watershed is lessening in effect of the increasing legislations that require proper 

management and the shrinkage of resources, both financial and human resources. 

Resulting in the adoption of collaborative approaches is seen as a way to address the 

existing gap. 

 Continuing reconciliation process and roles of First Nations- across British Columbia, for 

any land or water related collaborative initiative to take root, First Nations need to be 

involved in the decision making process. 

The practice of Collaborative Watershed Governance is however faced with some challenges. 

These include unclear regulations and legislation, overlapping jurisdictions, and a lack of a 

monitoring and evaluation system; a range of different organizational capacity across communities 

in BC; the complex nature of humans and corporate relationships and a diversity of critical issues 

affecting different watersheds across BC. While there is a growing number of watershed initiatives 

and organizations, the concept of good governance remains largely unfamiliar in most 

communities (Schot et al., 2006). Furthermore, Hall & O’Toole (2000) acknowledge the 
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ubiquitous nature of network relationships, their responsibility in the social and organizational 

aspects of the community as well as their importance to policy implementation.  

Good Governance Practices 

Globally, as environmental, social and economic issues continue to escalate, many 

international development agencies, corporations, civil societies and governments support good 

governance as a tool to address pressing issues such as environmental degradation, corruption, 

poverty, inequality, and inequity (Brandes et al., 2005). While governance is a relatively new 

concept, it is used to refer to the decision making process that involves civil society, business, and 

governments. Collaboration is essential in good governance as no single unit exists which has the 

unilateral power to address complex ecosystem problems (Brandes et al., 2005).  

According to Christensen et al. (2015), effective collaboration requires an adaptive 

approach which incorporates precise adjustment and experimentation. Similarly, the commission 

on global governance defines governance as the total of various ways institution and individuals, 

private and public manage their everyday affairs. It is, therefore, a continuing process by which 

conflicting interests are addressed, and cooperative action is taken (Hardy & Koontz, 2009). It 

involves formal and informal institutions and regimes empowered to enforce compliance and 

arrangements perceived to be in their interest. Maas & the University of Waterloo (2011), identify 

governance as an effective means of achieving direction, coordination, and control of individuals 

and organizations with different degrees of autonomy. 

Management employs a mix of various tools such as financial resources, statutes, 

administrative rules and formal rules among others to engage a broad range of stakeholders, 
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encourage autonomy in citizens, provide civic engagement for the common interest and rely on 

informal mechanisms of coordination (Maas & the University of Waterloo, 2011). 

Additionally, governance is political and entails negotiation, bargaining, and compromise. 

The approaches of governance represent a networked practice which involves engaging 

interconnected stakeholders whose resources, power and knowledge are recognized. Concepts of 

integration, decentralization, and devolution, however, shift the paradigm of authority from single 

centers to multiple centers of interaction. Research suggests that governance regimes that reflect 

political order and are polycentric in the structure are also widely accepted globally (Brandes & 

Polis Project on Ecological Governance, 2005).   

Focus has shifted from local consideration to broader multi-level governance perspectives 

in recognition of the wider political, social and economic processes that affect local issues. 

(Grafton & Hussey, 2011). While governance and management are closely related terms, their 

primary distinction lies in their purpose. According to Grafton & Hussey (2011), governance refers 

to the process of resolving trade-offs and providing a vision and direction for sustainability while 

management relates to the realization of this vision. Monitoring provides response and synthesizes 

the observations in a narrative of how the situation plays out and what is the future expectation.  

2.3 Integrated Watershed Management (IWM)  

Integrated Watershed Management is identified as a management activity that promotes 

coordinated administration and development of land, water, and related resources to gain economic 

and social welfare without compromising the sustainability of critical systems (Schot et al., 2006). 

The terms integrated catchment management (ICM), Integrated River Basin Management (IRBM) 
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and the new watershed approach are concepts widely explored in literature and often used 

interchangeably when discussing the idea of IWM. 

 

Figure 4: Integrated Watershed Management Framework (Conservation Ontario, 2010) 

The most modern definition of IWM is a process that promotes the proper development 

and management of land, water, and related resources to develop both economic and social welfare 

while championing for sustainable development without compromising the integrity of the 

ecosystem (Schot et al., 2006).  The concepts of IWM are closely linked to IRBM which is the 

process of coordinating, developing and management of land and water-related resources across a 

river basin to maximize both social and economic benefits while preserving and restoring 

freshwater ecosystems (Schot et al., 2006) 
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Integration is an important aspect of IWRM and includes various perspectives such as 

geographical and political boundaries, research disciplines and scientific methods, social or 

sectoral systems, institutions, spatial or temporal scales, a broad range of stakeholders and either 

public or private funding (Hall, 2009). 

Furthermore, IWRM also embeds the concepts of good governance, health, well-being, and 

sustainability. This approach makes it attractive as a tool for improving ecosystems health and 

remedy against social, economic and environmental ills. The Global Water Partnership developed 

an online toolbox to guide institutions on water resource management as a means to attain 

sustainability. It is broadly accepted in literature as sustainable river basin management or 

sustainable watershed management (Hall, 2009). 

The definition offered by Global Water Partnership of IWM is more focused on humans, 

emphasizing socioeconomic perspectives and benefits of environmental management while that 

presented by World Wildlife Foundation of IWRM is more inclined to the ecosystem, stressing 

the protection and development of ecosystem functions. However, these definitions have common 

similarities. These include: first, IWRM is a dynamic process that entails balancing and making 

trade-offs between goals and interests not an end state (Government of Canada, 2005). Second, the 

interconnectedness and complexity of the ecosystem which includes human interactions must be 

acknowledged and included. Lastly, good governance principles and sustainability need to be 

adopted in management and decision making processes. The main distinguishing feature between 

IWM and IWRM is the watershed boundary as a logical control unit. This chapter identifies the 

concepts related to IWM and land use, barriers for implementation and lessons learned.  



 

27 
 

2.3.1 Integrating Land, Water, and Watersheds 

Integrated Watershed Planning involves issues related to ecosystem health, watershed 

functions, quality of water within creeks and streams as well as the interconnection between water 

and land use (Randolph, 2012). It is also important to consider impacts of climate change when 

developing watershed plans. According to Randolph (2012), riparian areas, healthy watersheds, 

floodplains, wetlands and natural land covers as forests play important roles such as providing 

essential habitat for wildlife, filter and process pollutants and reduce storm water runoff. It is 

therefore imperative to adopt integrated approaches to the watershed planning of human activities 

that compromise watershed functions. In BC, the responsibilities for protecting watershed health 

and integrity are broadly distributed among First Nations, federal, provincial local governments 

and community organizations dealing with watersheds. 

The adoption of the watershed as a management unit for water, land and related resources 

is a widely accepted concept (Grafton & Hussey, 2011). This approval is backed by the fact that 

watersheds integrate biophysical processes and show cumulative effects. Watersheds are defined 

by natural, hydrologic boundaries that allow application of a systems approach. Also, watershed 

boundaries are easy to identify and relatively stable, and watersheds have a hierarchical structure 

that permits either scaling up to large basins or scaling down to local, small pools (Grafton & 

Hussey, 2011). 

Resource problems that are addressed at a watershed scale rather than a single location of 

the pool permit the inclusion of all relevant factors contributing to the problem in the planning 

process- which thereby increases the number of potential solutions to the threat (Randolph, 2012). 

The importance of watersheds as an ecological entity, as well as a social, economic and political 
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unit, is accepted globally and often explored for planning, conservation and management purposes. 

Research, however, suggests that the natural and physical features of a watershed combined with 

the degree of human landscape change are usually linked to the complexity of the resource issues 

and management decisions (Randolph, 2012). Watersheds differ in scale, scope, and content which 

therefore means each basin requires specific management strategies to address its set of resource 

problems and manage stakeholders’ expectation. Some of the most traditional planning processes 

across BC that encourage a more holistic and integrated approach to watershed management 

include the Water Management Plans (Water Act, part 4), Watershed Management Plan and Storm 

Water Management Plans. 

2.4 Relationship between Ecosystem Health and Watersheds 

An important aspect of the definition of IWM is the ecosystem as both a natural entity and 

a guide to natural resource management. The global scientific community identifies the loss of 

biodiversity and declining of healthy ecosystems as predominant challenges facing watersheds 

(Townsend et al., 2009). This situation has fueled further research to better understand complex 

ecosystem dynamics and responses to human and natural stress. This section provides an overview 

of concepts of the health of ecosystems and how they relate to watersheds. 

Described first by Tansley (1935), the term ecosystem draws attention to the interaction 

between organisms and their limiting factors. Early concepts of ecosystems revolved around 

assumptions of predictability, equilibrium, permeance and the notion that humans are separate 

from nature and that nature is best without human involvement. Townsend et al (2009) suggests 

that an ecosystem is a natural functional unit with interacting biotic and abiotic components in a 
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system whose boundaries are determined by the cycles and flux of organisms, energy, and 

materials. However, while defining watershed boundaries can be useful in determining land use 

activities within certain jurisdictions, calculating contaminant loads and runoff volumes, it should 

be noted that it is more difficult to define watershed boundaries than the watersheds. 

Different ecosystems with overlapping boundaries exist in harmony within the same 

geographical region. For example, forest and wetland ecosystem. Moreover, ecosystems can be 

nested or multi-scale from specific sites to a global level. Wilmsen (2012) argues that ecosystems 

are not static but rather are inherently dynamic, complex, and self-organizing, ever adjusting to a 

fast-changing environment. 

Research suggests that ecosystems have numerous potential stable states. However, the 

thresholds for change shift are unpredictable. Alteration in the system as a result of either 

anthropogenic or natural causes often leads to gradual changes, dramatic shifts or return to the pre-

disturbance state (Townsend et al., 2009). If there exists more than one stable state, the resilience 

of the ecosystem is measured by the level of disturbance that is absorbed before the ecosystem 

redefines its structure. This condition is referred to as ecological resilience (Townsend et al., 2009). 

Individual disturbance rarely results in either gradual or dramatic shift. Nevertheless, the 

ecosystem becomes more vulnerable as resistance declines. While particular disruption has 

minimal impacts, sharp regime changes occur quickly as a result of gradual, cumulative human 

influence (Townsend et al., 2009). Studies report that human activities such as contributing to 

pollution and climate change, threatening species biodiversity, and alteration of ecosystems to 

which the biota are adapted result in decline in ecological resilience. 
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Therefore, for researchers to better understand ecosystems dynamics, a more holistic 

approach, which explores the behavior of the system and acknowledges the organization, structure, 

and interrelationships between the components of the ecosystem is advised. This approach should 

be used to understand further the interactions between nature and humans (Wilmsen, 2012). Recent 

studies acknowledge the shift of focus from biota to the involvement of people as part of the 

ecosystem. The research additionally suggests that complex systems thinking can be adopted to 

examine the interconnections among natural and social systems. Wilmsen (2012) suggests that 

ecological and social systems are in fact linked and the separation of social and natural systems is 

arbitrary and artificial. 

This shift in thinking has spurred considerable debate. Some researchers hold the view that 

the term ecosystem has evolved to have numerous, conflicting and inconsistent meanings. 

(Sabatier et al., 2005). Sabatier et al. (2005), further argue that what constitutes an ecosystem is 

only arbitrary and based on the boundaries drawn by the observer. He further suggests that these 

limits are set depending on the policy, management and scientific issues being examined. 

Ecosystem Health  

The meaning and attributes of ecosystem health continue to raise concerns among different 

studies. The most common definitions of ecosystem health revolve around three main features 

namely organization, resilience and vitality. Often, ecosystem health research focuses on 

maintaining, enhancing or restoring the natural system. The addition of humans as an inextricable 

component of the ecosystem further complicates the concept of ecosystem health and requires 

special consideration of the human-nature relationship (Emerson & Gerlak, 2014). 
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As an outstanding natural unit, a watershed may be regarded as an ecosystem with complex 

interacting natural elements influenced by natural processes as well as human activities. By 

recognizing the shift of focus from part to whole, the complex systems approach identifies the 

interrelationship between physical, biological and cultural systems, and also acknowledges that 

individual systems are influenced by activities at multiple interacting levels. This information is 

thus imperative to the study and management of watersheds. 

Studies reveal that often, societies acknowledge and value certain services that are 

beneficial to humankind but are oblivious to the critical and integral components of the ecosystem 

that aid in maintaining the ecological services. The impact of human activities on ecosystems 

cripples their functions- there exists compelling evidence of dysfunctional ecosystems as a result 

of the gradual accumulation of related human actions (Emerson & Gerlak, 2014).  

The degradation of ecological services within an ecosystem thus requires well thought out 

corrective measures, expensive engineering interventions or import of environmental services 

from other ecosystems since natural systems under stress are rarely replaced or repaired. 

Ecosystems assessment, therefore, require the analysis of the relationship among human pressure 

on ecosystems, alteration in ecosystem services, and societal response. 

The ecosystem approach is a new concept proposed by most researchers as a decision 

making tool for making resource related management decisions. This method calls for the shift 

away from anthropocentric to eco-centric and symbolic approaches. Beyond these, there is need 

to move away from the science of parts to the science of integration. Grafton & Hussey (2011), 

associated complex systems theory with the ecosystems approach and further suggests that it is 

imperative that the ecosystem based approach embed the concepts of systems theory.  
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Since watersheds are recognized as individual ecosystems, the term ecosystem health is 

often used to mean watershed health (Grafton & Hussey, 2011; Brandes et al., 2005). Each 

watershed has some unique biophysical, economic, institutional economic and socio-cultural 

characteristics. The sociocultural components of an ecosystem are both the values and benefits 

gained from a well-functioning watershed while biophysical components refer to the elements and 

functions of a watershed. A deeper understanding of the concepts of ecological health, the relation 

between human and environmental systems, system dynamics and what drivers influence the 

human behavior can assist planners and practitioners to design more efficient management 

strategies (Grafton & Hussey, 2011) - who explore the impacts and implications of human-nature 

relationships. The ecosystem approach to watershed management is built on the concepts of 

ecosystems health and maintenance of functions. 

2.5 Sustainability Practices across British Columbia 

The second theme associated with the definition of IWM is sustainability. This approach 

suggests that collaborative processes should be adopted in decision making, management, and 

institutional processes to uphold sustainability principles (Hardy & Koontz, 2009). 

2.5.1 Sustainable Development and Sustainability 

Our common future, the Brundtland report published by the World Commission on 

Environmental and Development (WCED) defines sustainable development as the development 

that meets the needs of the present generation without compromising the ability of future 

generations to meet their own needs. (WCED, 1987). While the adoption of sustainable 
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development is a globally pursued goal, there exist different interpretations on what it means. 

Some practitioners argue that sustainable development is an oxymoron which has led to 

contradictions on how to plan and implement sustainable development, for instance in cases where 

development cannot be pursued without influencing social values. The issue of sustainable 

development and sustainable growth is also an area of concern as practitioners hold different 

views. The differentiating factor, however, between these two terms is quantity and quality. Often, 

growth is perceived as an increase in size as a result of material increase while development is a 

qualitative change which often leads to transition into better states. 

The concept of sustainability is controversial and challenged widely due in large part to the 

compound nature of the ecosystems and the ever-changing dynamics of economic, social and 

environmental interactions within the ecosystem (Brandes et al., 2005). The difference in 

perspectives is strongly influenced by an individual’s mindset on the ideologies of either strong or 

weak sustainability. These viewpoints are also shaped depending on whether a person perceives 

sustainability as an end product, a journey or both.  
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Figure 5:  Watershed Health Goals; (Schaefer & University of Victoria, B.C, 2009).  

Individuals who advocate for high sustainability hold the view that the current stock of 

natural capital deserves to be maintained and developed since the functions it performs cannot be 

replaced by manufactured capital. Weak sustainability supporters, however, believe in the idea of 

manufactured capital returning the value of natural capital. Research suggests that most views on 

sustainability rarely account for the intrinsic value of natural systems and are highly 

anthropocentric (Horbulyk, 2017). 

Chambers et al., (2008) believes that the concept of sustainability suggests a balance 

between the natural, human and economic capital and a balanced relationship between human 
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activities and the physical environment. Many practitioners and researchers expound on this 

concept as the three pillars of sustainability, the three-legged stool or an equilateral triangle. 

(Chambers et al., 2008). 

These three essential components of sustainability have sparked research that covers a 

broad range of disciplines. The central focus on the environment is preserving and restoring 

ecosystems health while the common notion resonates with inter-generational equity or the right 

of future generations to enjoy a healthy environment. The economic approach focuses on the 

concept of maximum income flow while maintaining the stock capital in theory that generates the 

income. Another sustainability model is the prism of sustainable development- composed of an 

economic dimension, institutional dimension, environmental aspect and social dimension. 

Mitchell (2004), suggests an additional consideration to the concepts of sustainability 

which he describes as evolutionary ability. He advocates the principles of good heritage to govern 

the concept of sustainability. According to Montgomery (2013), good culture means that future 

generations should not only find equal but would also be a good start in improved living conditions. 

Montgomery (2013), further argues that the environment must be considered at a more significant 

level other than the economy or social well-being as it is the source of these necessities to 

humanity. 

This can be illustrated in the “egg of sustainability model”, which shows the relationship 

between the ecosystem and human beings in one circle like a york inside an egg. The below 

illustration implies that people are within the ecosystem and are entirely dependent on each other. 

The formula for this is: Sustainable Development = human well-being + ecosystem wellbeing 
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Figure 6: The Egg Model (Keiner 2005). 

 However, some researchers propose the idea of directionality to address this dichotomy in 

thinking. In this model, economy and society are nested within the wider ecosystem. (Paunović et 

al., 2016). The key focus of this design is integration rather than just balancing. This model 

advances the shift away from balancing as it implies sacrifices and often leads to loss of ecosystem 

health and integrity. 

Despite the different points of view on the nature of sustainability, many models suggest 

almost similar key concepts in understanding the interconnections among society, environment 

and economy, equitable distribution of resources and opportunities for present and future 

generations, recognition of uncertainty and the anticipation of change. The sections above show 

that IWM is recognized globally as a tool for achieving sustainability through addressing 

environmental, social and economic problems. Therefore, it is essential to develop institutional 

processes and rules of engagement that: clarify, manage and reconcile intersecting and disparate 

social, environmental and social dimensions, identify alternative management approaches and 
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adopt decisions that support sustainable solutions for revitalizing watershed health, enhance social 

well-being and promote economic viability (Paunović et al., 2016). 

 

Figure 7: The components of Integrated Water and Watershed Management (Water Sustainability 

Action Plan for British Columbia, 2004)  

Regional Approaches for Sustainability across BC 

Introducing new watershed planning concepts such as water-centric thinking can be 

challenging when faced with issues such as jurisdictional conflicts, financial and human resource 

limitation, and lack of expertise. Likewise, changing the traditional ways of planning for 

watersheds is not an easy task and requires the collaboration of different organizations, water 

practitioners, and decision makers to achieve sustainability. Occasionally, local leadership is 
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supplemented with collaborative based approaches at the regional level to revitalize watersheds, 

advance sustainability, strengthen community resilience and prepare for climate change. Some of 

these strengthened local initiatives include The Fraser Basin Council, The Okanagan Basin Water 

Board and Convening for Action on Vancouver Island. 

2.5.2 Sustainable Water Use in the Regional District of Nanaimo 

Globally, water is a limited resource, and its importance in maintaining the health of 

ecosystems and human well-being is crucial. The Regional District of Nanaimo (RDN) 

acknowledges the role played by the region’s resource and the continued need to provide a reliable 

and safe water supply for all its residents. Water is recognized as a jewel amongst the citizens of 

the Regional District of Nanaimo, and its vulnerability remains an ongoing issue. In the light of 

preservation for the future, the Regional District of Nanaimo developed the Drinking Water and 

Watershed Protection Program (DWWP) to address the issue of decreasing underground water 

levels, surface and groundwater water quality and quantity and ensure human use does not damage 

the dynamic aquatic ecosystems. The Drinking Water and Watershed Protection Program 

(DWWP) also embeds the principles of wise water use management to prevent wastage. Across 

BC, sustainability programs to support conservation efforts include Living Water Smart which 

promotes British Columbia’s Water Plan that advocates for provincial policies to encourage the 

management of water across the Province. Also notable, is the BC Green Building Code Initiative 

which aims at reducing energy levels in buildings by promoting energy and water efficient fixtures 

in new buildings. 
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2.6 Community Initiatives for Collaborative Watershed Management   

2.6.1. Convening for Action on Vancouver Island (CAVI) 

In the face of an ever-growing population, there is need to plan for sustainable water 

resources (Sabatier et al., 2005). CAVI- an informal organization designed to provide research, 

education, and leadership to planners, practitioners and local government administrators was 

formed to address the needs of sustainable watersheds. CAVI’s central focus is to develop an 

increased knowledge on the interaction of land, water, and related resources. This initiative adopts 

a mix of tools to aid in carrying out its mission including Collaboration, Education and building a 

network of like-minded individuals across BC communities. The concept of water centric planning 

is widely explored by CAVI and implemented through developing tools, providing training and 

building capacity (Water Bucket, n.d). 

2.6.2 Fraser Basin Council 

The Fraser Basin Council is a community initiative to strengthen regional and watershed 

based approach to address a broad range of sustainability issues across the Fraser River Basin. The 

underpinning framework of FBC is the charter for sustainability which involves multiple sectors 

across BC who believed in the idea of collaborative action for a more sustainable future. 

2.6.3 Okanagan Basin Water Board 

The Okanagan Basin is one of the regions in BC facing threats from population increase 

and the impacts of climate change. Also, water demands for agricultural purposes, tourist and 

residents contribute to the pressure. However, the regionally based watershed approaches applied 
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in the Okanagan Valley shows improvement and therefore its importance as a decision making 

tool and for sustainability is imperative. 

2.7 Case Study – Ontario Conservation Authority 

Ontario is one of the provinces at the forefront of adopting new methods and approaches 

for Collaborative Watershed Management. Under Ontario’s Conservation Authorities, there are 

currently 36 organizations representing 90 per cent of Ontario’s Population.  These organizations 

have specific programs that specifically deal with issues affecting watersheds in Ontario. Their 

mandate is to  

“protect, manage and restore Ontario’s rivers, lakes, streams, woodlands, 

wetlands and natural habitats” Conservation Authorities Act (1946) 

 

Figure 8: Generic Ontario Watershed Management Process (Conservation Ontario, 2003)  

Watershed management involves a series of processes which include planning, 

implementing, monitoring and reporting as well as continuous evaluation, review and updating of 

plans as illustrated in figure 8.  It is clear that this process involves a series of activities that require 

participation of all stakeholders from the initial stages of planning to implementation. For 
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successful implementation of watershed management plans, participation should take into 

consideration every player, stakeholder and watershed partners and organizations in every 

community, all levels of government as well as the public. However, most of the watershed 

monitoring systems do not include all the stakeholders; they are operated in partnership with the 

conservation authorities, the Province and Environment Canada.  

 

“While a participatory process may extend the time needed during the initial 

stages of analysis and planning, such an investment is normally “returned” late in the 

process by avoiding or minimizing conflict. For this reason, public involvement is 

encouraged as early and as broadly in the process as possible to be most effective 

(Smith, 1982). 

 

The main approach taken by the Conservation authorities in Ontario is the Integrated 

Watershed Management (IWM) that aims at protecting water resources and address escalating 

environmental challenges from the impacts of climate change and rapid urbanization. Some of the 

examples of activities and programs for collaborative watershed management that the Regional 

District of Nanaimo can learn from Ontario include:- 

 Land‐use planning and  development (e.g. technical input to municipalities on 

development applications that may increase the risk of natural hazards or impact natural 

heritage systems— areas of protected land large enough to maintain and ecosystem’s 

biodiversity); 

 Watershed monitoring (e.g. biological and fish monitoring, surface water and 

groundwater quality data collection, drinking water source protection); 

 Flood and erosion control through the protection of sensitive and hazardous lands; 
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 Natural heritage, reforestation, and stewardship; and, education and recreation 

(Conservation Ontario, 2003) 

 

 

Figure 9 Integrated Watershed Management Approach (Conservation Ontario, 2003)  

 

One of the success factors for collaborative Watershed Management in Ontario is the 

Integrated Watershed Management approach that supports the environment, economy and society. 

Using this approach, Ontario’s conservation authority identified principles that guide their 

watershed plans moving forward, the roles of the conservation authority and tools for 

implementing their watershed management plans. The 5 principles include:- i) watershed-based, 

informed by science; ii) requires us to manage natural resources and human activities together; iii) 

considers the interests and needs of not just the environment but also the economy and society 

because they are connected and impact each other in good and bad ways; iv) relies on an adaptive 

http://conservationontario.ca/fileadmin/images/policy_priorities_section/IWM_IWMDiagram_PP.jpg
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management approach which establishes a plan, implements the plan, monitors and reports, and 

then re-evaluates and updates the plan, if necessary; and, v) needs collaborative governance at 

many levels for shared decision making and priority setting. 

 From Ontario’s case study, it is noted that Ontario’s watershed management plan was 

geared towards creating and implementing collaboration, partnership and stewardship programs 

for purposes of building ecological resilience on watersheds and climate change. Furthermore, 

another take away from this study is that most of their programs have been successful because of 

the fact that they aid local adaption efforts especially on collecting and modeling water data, flood 

management and storm water management which includes storm water management initiatives, 

low impact development and green infrastructure. These plans and approaches put in place have 

played a great role for the Conservation Authority in monitoring, assessing and identifying issues 

and guiding strategies as well as becoming the program delivery agents and facilitators who bring 

all the stakeholders to the table when dealing with watershed issues.  

 

 

 

 

 

 

 



 

44 
 

2.8 Case Study – Cowichan Valley Regional District (CVRD) 

The Cowichan Valley Regional District Watershed planning takes a slightly similar 

approach to the Conservation Ontario Watershed Management Plan. While the concept of 

collaborative watershed management continues to be adopted in various municipalities, the 

Cowichan Valley Regional District is also adopting new watershed planning and management 

models. 

Located on Vancouver Island, in British Columbia, the Cowichan Valley Regional District 

(CVRD) has 17 watersheds, some of which are shared by the neighbouring regional districts. One 

of the main reasons the Cowichan Valley Regional District case study is an important case study 

for collaborative watershed management is the fact that the watershed planning process was done 

as a partnership between the Cowichan Valley Regional District (CVRD), Ministry of 

Environment under the province, Fisheries and Oceans Canada, Catalyst Paper Corporation, 

Cowichan Tribes, and the Pacific Salmon Commission. Like most watersheds, the Cowichan River 

faces the threat of reduced flows in summer and poor water quality as a result of pollution. Reduced 

water levels in the watersheds over the years has continued to affect both the economic, social and 

environmental wellbeing of the Cowichan community and some of the direct impacts include the 

effect of reduced water levels on the operation of Crofton as well as the direct environmental 

impact on the First Nations fisheries. With a growing threat in all the sectors in the CVRD, various 

partners combined efforts to develop a watershed management plan which brings together all the 

interests of all stakeholders (Brandes et al., 2005). 
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Figure 10: Cowichan Valley Regional District Watershed Management Plan (CVRD, n.d) 

As illustrated in figure 10, the CVRD collaborative watershed management goes through 

4 main stages; a) do; b) learn; c) adapt; and, d) assess. For efficient monitoring and evaluation the 

Cowichan Valley Regional District has put in place the Cowichan Valley Watershed Atlas stores 

baseline information. The main purpose of the atlas is to assist the different organizations and 

stakeholders in monitoring the conditions of the ecosystem as well as explore conservation 

opportunities for the natural habitat. Additionally, the atlas will provide the various levels of 

government and public information on riparian areas, land use and shoreline conditions overtime. 

For purposes such as decision making and policy development, the CVRD atlas can be 

instrumental in developing land use policies, frameworks and legislations. (CVRD, n.d) 

2.9 Climate Change and Watershed Planning 

As a result of the estimated and current impacts of climate change on watersheds and water 

resources, the issue of climate change adaptation and watershed planning has never been more 

critical (Serrat, 2009). It is imperative to understand the impacts of climate change on ecosystems 
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and water resources to mainstream for the adaptation of these challenges, since many communities 

depend on these resources for their survival and well-being. Various methodologies have been 

developed across BC to educate communities better on the regional impacts of climate change to 

develop climate risk management plans concerning the importance of prioritizing associated risks 

and opportunities. 

Some of the most widespread effects of climate change witnessed across communities in 

BC are, change in water quality and quantity, changes in geology and morphology of streams, 

rivers and creeks and broad impacts on aquatic ecosystems (Carlson et al., 2012). The Regional 

District of Nanaimo practices two distinct yet related adaptation planning approaches. These 

methodologies include vulnerability assessment and risk assessment strategies to address emerging 

pressures which are climate related. It is therefore important to consider climate change and its 

impacts on a region and the corresponding resources within the area during the water and 

watershed planning process (Carlson et al., 2012). 
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Figure 11: Driving forces behind adoption of (DWWP) program in RDN (RDN, n.d) 

What next in the face of the changing climate? 

The question of how to integrate the knowledge of climate change adaptation into water 

and watershed planning to help in managing the impacts of climate challenge remains unfamiliar 

to most organizations and communities. Minimizing vulnerabilities and managing climate related 

risks are examples of how best to address this knowledge gap in watershed planning (Chambers et 

al., 2008). In as much as human systems in watersheds adopt to climate change with minimal 

struggle, the ecosystems and natural environment do not adopt very well in the event of sudden 

and extreme weather changes. This therefore means that, there is an increased risk to the ecosystem 
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and habitat loss in the event of sudden climate change and habitat loss.  Some examples of how 

extreme weather events resulting from climate change can excavate the ecosystem and increase 

habitat loss, is when shorelines open up. In the event shorelines open up, there is an increased 

likelihood of wetlands drying up, hence causing a significant change to the habitat and immigration 

of birds and wildlife in the wetlands.  

Often, climate change heightens the existing management challenges such as water use 

conflict, water shortages, managing natural hazards and protecting water quality. It is therefore 

important to consider the extent to which climate change intensifies these existing problems and 

adopt best practices to address these additional challenges that are climate related during the 

watershed management process (Carlson et al., 2012). The future of managing climate change 

impacts on ecosystems and watersheds is a widely new concept and faces challenges in its practice. 

However, if specific targets and strategies are identified and adopted, watershed management plans 

can be informed, and vulnerabilities and risks associated with climate change can be mitigated or 

minimized (Carlson et al., 2012). 

2.8 Summary 

Watershed management is a widely promoted phenomenon used to address social, 

economic and environmental issues. The connection between the theory and its practice has 

however raised concern over issues such as, the relevance of associated concepts and principles, 

the viability of watersheds as a management unit for land and related resources, alternative 

governance and decision making process, and, the scope, scale and boundary considerations for 

the effective implementation of watershed governance.  
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Concepts of collaborative watershed management and its importance in responding to climate 

change is widely explored in the literature. Further, research provides a great depth of divergent 

scholarly opinion in the concepts and theories related to Integrated Watershed Management and 

Sustainable Watershed Management, their application in BC and their associated challenges. In 

order to address these problems, as well as guide future criteria on decision making, new tools and 

methodologies for assessing the effectiveness of water management processes are being explored. 

Watershed managers currently aware of this situation are embracing the record, measure and 

monitor approach to show their progress. A focused application of Sustainable Watershed 

Management with keen emphasis on critical factors within a watershed may transform the 

Integrated Watershed Management process and offer the next logical steps moving towards 

sustainable watershed management (Gregersen et al., 2007). 

 

 

 



 

50 
 

3.0  RESEARCH DESIGN AND METHODS 

3.1 Research Approach 

Data was gathered through extensive research on information from literature - including 

journals and books, case studies, reports on the Regional District of Nanaimo website, water 

organizations and watershed report cards on collaborative watershed management related aspects. 

Comprehensive web research from other levels of government in Canada – federal, provincial, 

municipal and First Nations was additionally conducted to seek, analyze and interpret information 

on the importance and effectiveness of reports on collaborative watershed management and the 

importance of stakeholder involvement in the decision making process. Also, the views of water 

practitioners in the findings or the watershed reports are used to elicit information for qualitative 

data use. The nature of this research is qualitative and mainly adopts the secondary research 

approach of case studies review, literature review, and policy review to investigate factors that 

contribute to successful collaborative watershed management in BC. 

a) Qualitative Method 

The qualitative research approach refers to the what, where, how and when of a thing. It 

does not answer the question why, what, how the characteristics occurred and therefore does not 

explain causal relationships (Hennink et al., 2015). Its central focus is the process and 

effectiveness. (Hennink et al., 2015) further argues that qualitative research refers to the study of 

things in their natural setting in an attempt to make sense or interpret theories and their associated 

meaning. Additional studies suggest that qualitative research is centrally focused on understanding 

how research is carried out (Hennink et al., 2015). Qualitative research has been developed by 
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geographers for use as early as the 1980s. The four most common characteristics associated with 

the use of qualitative research include 

 The central focus is on process, comprehension, and meaning 

 The researcher is the primary instrument of data gathering and analysis 

 The method is inductive- contributes to the emergence of new theories and generalization 

 The product is richly descriptive 

According to Schot et al. (2006), qualitative methods are necessary for acquiring new 

understanding about prodigy with little knowledge, revealing new theories about well-understood 

entities or accessing more-detailed information which may be difficult to express quantitatively. 

Standard qualitative approach strategies employed include  

 Narrative research where the investigator studies the lives of the target and asks one or 

more individuals to provide more stories about their lives; 

 Ethnography where the analyst examines a whole cultural group in their natural setting 

without external interference for a stipulated period; 

 Phenomenological research where the researcher identifies the human experience about a 

phenomenon as described by individuals; 

 Case studies where the researcher explores in more detail an event, program, process or 

activity of one or more individuals; and, 

 Grounded theory where the investigator derives an abstract theory of action, process or 

interaction embodied in the view of participants 
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b) Mixed Method Approach 

The mixed method approach, also identified as the multi-method or pluralistic approach is 

described as a third research wave with its unique vocabulary, techniques, and world view. This 

research approach method seeks to synthesize elements of both quantitative and qualitative 

research. The mixed method research approach is therefore broadly defined as research in which 

the analyst collects and analyzes data, integrates the findings and concludes using quantitative and 

qualitative methods in a single study (Hennink et al., 2015). While the mixed method approach 

continues to evolve, its application is widely accepted and practiced by more researchers. 

This thesis research looks at literature reviews, web materials as well as case studies on 

collaborative watershed management on Vancouver Island and other areas in Canada. 

Characteristics of the Mixed Method Approach 

 This approach employs both quantitative and qualitative research methods within the same 

project inquiry; 

 Adopts a study design that outlines the sequencing and priority given to the collection and 

analysis of quantitative and qualitative data; 

 A clear-cut account of how the qualitative and quantitative elements of the research link to 

each other; and, 

 Pragmatism is the philosophical underpinning of the research 

(Marder 2011), suggest that pragmatism complements the mixed method research design 

as it offers a practical, result-oriented method of inquiry that is based on truth and action. It also 

aids to eliminate doubt in the research and help researchers better answer their research questions. 

It is therefore important to not to discriminate either the qualitative approach or the quantitative 



 

53 
 

approach but rather adopt pragmatism as it seeks to understand and connect these two methods 

(Hennink et al., 2015).  

3.2 Research Design 

The research design, also referred to as the blueprint for data collection provides a study 

framework for focusing on research goals and questions, the best way to attain them while 

eliminating factors that could hinder the validity and reliability of the research. This research 

employed a mixed research method approach as study design. A descriptive analysis of watershed 

organizations engaged in developing watershed collaborative report cards across communities 

around Regional District of Nanaimo was required to understand the collaboration in the political 

and administrative context of watershed management.  

3.3 Methods of Data Collection 

Secondary data collection was the main method for used in this research. Literature 

review was done from journals and books. Other resources and publications from the 

RDNs’website, documents on watershed management including annual reports, watershed action 

plans, and government policy statements and planning reports were analyzed. These reports 

provided information on watershed organizations and characteristics around the Regional District 

of Nanaimo. Additionally, these materials provided crucial information about various watershed 

organizations history, goals, objectives, activities, financial resources and partner organizations. 

This research sought to find out about the institutional network of rules and community 

contributions already in place in each watershed. Similarly, results from most studies 
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documented in watershed report cards addressed the issue of environmental systems in place, 

level of interaction between the major watershed players and decision making process that 

affected watershed partnerships across BC  

3.4 Methods of Data Analysis 

Secondary data analysis refers to the analysis of information or data gathered by a second 

party organization, institution or researcher (Christensen et al., 2014). For this study, secondary 

data was primarily analysed. Secondary data, which included reports on watersheds was gathered 

and analysed from various sources which included the Regional District of Nanaimo’s websites, 

federal and provincial government websites as well as the various watershed organizations across 

BC all contributed meaningful information to the research questions. Additionally, information 

from referenced case studies was reviewed from the various municipalities’ websites. This data 

was then read and analysed to determine relativity and reliability in this research. 

3.5 Limitation of the study 

This study was coupled with constraints such as a lack of integrated information regarding 

collaborative watershed governance across BC, data gaps and resource limitation which often lead 

to some inconsistencies on the municipal, provincial, and federal websites. Additionally, there is 

lack of consistency in the methods used to access the impacts of collaborative watershed 

management on ecosystem health. Consistency on long term monitoring reports has also been 

greatly affected by inadequate funding for both municipal governments, as well as public and 

private organisations dealing with watersheds. 
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4.0  RESULTS AND DISCUSSION 

This section discusses more of the literature in chapter two of this thesis. It also identifies 

key insights arising from the most recent studies on collaborative watershed management, 

mainstreaming water adaptations, best governance practices, the challenges faced, the watershed 

framework, and future opportunities for collaborative watershed governance (CWG) in British 

Columbia, and more specifically in the Regional District of Nanaimo.  

4.1. Key Insights 

Sustainable water use is facing a threat globally due to an array of problems such as 

growing demand, climate change effects, including rapid resource development and pollution, 

which inherently affects watershed health, quality and quantity. The idea of shifting hydrology as 

a result of climate change will heighten not only existing problems but also increase associated 

problems such as prolonged droughts, increased flooding, and extreme weather patterns. 

Several terms have been coined to try and explain the meaning of contemporary watershed 

management including sustainable watershed management and integrated water management as 

discussed in chapter two of this report. The concept of IWM and SWM are closely related, and 

both play a significant role in collaborative watershed governance. Literature, however, suggests 

that there are subtle distinguishing features between the two concepts is general scope. While the 

principles of IWM and SWM are generally accepted globally, they are rarely incorporated 

uniformly, and their integration is fragmented. The adoption of Integrated Water Resource 

Management (IWRM) among most United Nations member states in the practice of sustainable 
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development has however shifted watershed decision making process from governments to local 

governance (Chambers et al., 2008).  

There exists a growing need for joint efforts towards watershed management. According 

to recent studies on Collaborative Watershed Governance (CWG) in BC, there are various 

collaboration gaps in the current practice of watershed management in the Regional District of 

Nanaimo. While some stakeholders and players are willing to actively participate in watershed 

governance from a local municipal level, others wish to engage in a provincial dialogue on the best 

ways to address water and watershed management (Daniell, 2012). Some of the highlighted gaps 

include; the First Nations concern and the rights of Indigenous communities. Second is the failure 

of the provincial administration to safeguard aquatic ecosystems. Thirdly, is the lack of monitoring 

and reporting on water and watershed management and, lastly, communities feel ill-prepared to 

respond to population growth, climate change, and pressures on existing local watershed resources 

(Daniell, 2012).  

Studies additionally revealed that collaborative approaches are crucial for better decision 

making. A general agreement exists among respondents that collaborative governance is necessary 

to manage critical resources such as water (Gregersen et al., 2007). According to Daniell (2012), 

collaboration provides opportunities to share knowledge, expand access to resources and leverage 

local capacities. Further, it is an important platform for developing trust and shared governance 

arrangements between First Nations, the federal government, the province, local governments and 

municipalities, and, community organizations (Gregersen et al., 2007).  

From the literature and case studies, it is clear that watershed management is a continuous 

rather than a static process. It is therefore important to understand that watershed management 
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takes several structures that range from informal collaboration aimed at revitalizing watershed 

health to community-based organizations with visions and plans (Gregersen et al., 2007). These 

local initiatives may gradually evolve into legal and formal bodies with the ability to make 

significant watershed plans and make decisions as promoted through the new Water Sustainability 

Act (Brandes et al., 2005). 

Provincial, federal and municipal governments across Canada are shifting away from the 

top-down governance model to more joint and delegated forms of watershed management 

approaches. In the Regional District of Nanaimo and within other districts as well, changes in 

water management is continuously being informed by meaningful community engagement with 

affected communities, First Nations concerns and available funding capacity at the regional level. 

Addressing freshwater challenges in BC is, therefore, a crucial economic, ecological and social 

priority. While climate change brings different environmental, social, cultural and economic 

challenges, it also provides opportunities for creating a unifying framework for watershed 

management activities. This framework can be instrumental in creating partnerships and 

strengthening collaboration between different levels of government, institutions and watershed 

organisations.  

The theories and concepts linked to watershed management have significantly evolved 

especially within the last three decades. The acknowledgment of the unpredictable, complex and 

ever-changing nature of the forces that influence human and ecological systems brought forth the 

concepts of watershed health, good governance, and sustainability to understand watershed 

management better. According to Nowlan et al. (2007), there exists five key alternatives but 

complementary management approaches which embrace these concepts put forth. These 

management strategies include 1) the water for nature approach; 2) whole systems approach; 3) 
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transparency and engagement of affected parties 4) sustainable financing; and, 5) capacity, good 

governance, and accountability and independent oversight.  

4.2. Best Governance Practices for Effective Collaborative Watershed Management 

The notion of good governance identifies with the quality of management or 

administration. It envelops a broad agenda that supports respect for the rule of law, efficient 

government policies and a committed civil society that address issues concerning economic, 

political, social and environmental welfare (Hooper, 2005). Good governance is accountable, 

transparent, and responsive to the present and future needs of the society, equitable, inclusive and 

follows the rule of law (Hooper, 2005). The United Nations Development Program identified 

pillars of good governance that are widely used including adaptability, transparency, 

accountability, participation, and the rule of law.  Recent studies on collaborative watershed 

management identified some of the best approaches built on these five principles they include: 

accountability and legitimacy in decision making, watershed visioning, and planning, integration 

of data and knowledge to support decision making, roles of First Nations in shared governance 

and sustainable funding (Horbulyk, 2017). 

4.3. Collective Decision Making and Accountability 

One of the greatest foundation of good governance is accountability and legitimacy in 

decision making. The whole system of representative democracy is built on clear lines of 

responsibility and consequences, and often decisions are made from one order of the government. 

However, delegation is a common practice, and effective delegation of power to local watershed 
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organizations require the involvement of both provincial and federal governments to ensure the 

accountability and capacity of those bodies (Horbulyk, 2017). Moreover, these community-based 

organizations must be backed with formal and legal means to make them execute their functions. 

 In Canada, governments are delegating decision making, although this is done in 

respective levels of government. An example is the use of statutory decision makers at the 

provincial level under the Water Act to independently make decisions that directly affect 

watersheds or water related resources (Horbulyk, 2017). A delegation of power is challenging, and 

often institutions have to come up with well-designed frameworks of proper checks and balances 

to ensure transparent, accountable and efficient delegation. Providing clearly defined 

responsibilities of the local watersheds as well as linkages to outcomes are essential to building a 

strong base of accountability. Additionally, to strengthen collective decision making, members of 

the watershed organizations should make decisions that reflect the priorities and interests of the 

communities in watershed management. According to Horbulyk (2017), maintaining local 

interests and engagement will not only strengthen accountability of such bodies but also develop 

local networks, cultivate trust and empower local organizations to execute its functions effectively. 

In order to achieve inclusive sustainable growth, the Regional District of Nanaimo needs 

to engage various actors in every watershed governance related issues. While various regions in 

BC and Canada have made great strides in adopting and implementing the Integrated Water 

Resource Management approach, there is a need to emphasize sustainability from the lenses of 

ecology and equity, while adopting holistic measures that will help to strengthen both the political, 

social, environmental, administrative and cultural accountability 



 

60 
 

4.4. Watershed Planning 

The practice of an integrated approach to managing complex watershed ecosystems 

requires visionary social, economic and ecological planning. Moreover, having a comprehensive 

and inclusive plan is vital for the successful management of fresh water or water resources (Setegn 

& Donoso, 2015). Plans embodied in the local vision of a healthy socio-ecological system is more 

likely to be adopted and practiced. This concept also provides insight into specific goals to be 

attained, objectives and results.  

In BC, there exists a good number of vision statements and such plans over the years. An 

example is the Drinking Water and Watershed Protection Program, (DWWP) in the Regional 

District of Nanaimo. This program contains various categories of recommendations to protect 

source water contamination and prevent nonpoint pollution (Setegn & Donoso, 2015). Another 

example of such a plan in BC is the comprehensive plan of the Cowichan Watershed Board that 

aims to allocate water for both economic and ecological purposes, protect riparian areas and 

improve water quality.  The Shuswap Lake integrated planning process, the Okanagan Basin Water 

Board and The Bowker Creek Initiative are all examples of other watershed organizations with 

similar plans.  

The Shuswap Lake Integrated Planning Process came into being as a result of increased 

stresses from increased development and the conflicting demand on recreation resources within 

the Shuswap watershed. In addition to this challenges was the overlapping jurisdictions and a lack 

of clear framework for measuring the cumulative impact assessment overtime and a holistic 

decision making process. In response to this, a steering committee was created to address the 

challenges facing the watersheds. This committee comprised of other working groups including 
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First Nations, elected officials, local volunteer watershed management groups, Local Government 

officials and the public working under the guidance of the public, with each working group closely 

aligned with a public advisory committee. 

However, these programs face the common barrier of lack of legal framework to allow for 

implementation. They, therefore, predominantly act as tools of coordination and persuasion 

(Setegn & Donoso, 2015). It is important to note that while legislation is required, it is not effective 

by itself and often require community commitment to actively participate in the decision making 

process. 

 

Figure 12: Pillars of Good Governance (Maas, A., & the University of Waterloo. 2011).  
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Public Private Partnerships 

Through creating partnerships between the public and private sectors, various voluntary 

actions can be undertaken to protect the natural environment and water resources. Some initiatives 

that could come out of public private partnerships include water efficiency measures, and recycling 

initiatives to minimize pollution. Another benefit of Private Public Partnerships is the fact that 

habitat restoration programs and protection are made easy through closely working with private 

property owners. Also, Public Private Partnerships should go beyond just partnering on sustainable 

initiatives for watershed Management but also the technical and financial aspects. This includes 

cost sharing, and grants that are directed towards the programs of collaborative watershed 

management.   

In BC, several policies such as the Water Act, and Living Water Smart Policy have been 

put in place to enable partnerships in watershed management. Currently, water management in BC 

is relatively well-established and includes several watershed governance organizations such as the 

Fraser Basin Council, Cowichan Watershed Board, Shawnigan Basin Authority, Shuswap 

Watershed Council and Coquitlam River Watershed Roundtable, which oversee shared 

governance within the province (Paunović et al., 2016). Each partnership is founded on a 

participatory and collaborative approach such that recommendations and planning made through 

these groups are provided to the provincial government which is responsible for approval and 

implementation of these plans. While there is a general consensus that all the principles are 

substantially entrenched in the approaches used for watershed governance in BC, the extent to 

which each is applied varies according to the uniqueness of each watershed.  
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In his book “Improving Collaborative Planning and Management,” Margerum (2011) 

identifies various types of partnerships and how they transition through the processes of initiation, 

deliberation and decision making of watershed management. However, Margerum (2011) notes 

that the implementations of partnerships may vary by type of jurisdictions especially when 

implementing though the political, social and organisational networks. From his book, we note 

that each watershed jurisdiction has unique characteristics and contexts. This therefore means that 

implementation of successful collaborative watershed management process can only be achieved 

through understanding the interplay of the different interest within the watershed context and 

jurisdiction. 

Collaborative Watershed Management and Land Use Planning  

While we see most collaborative approaches of watershed management touching on 

planning, we also note that the various levels of government; municipal, provincial and federal use 

land use planning to bring together the various stakeholders and interests to develop community 

plans that look at various environmental aspects like; 1) protection of the ecological system; 2) 

habitat restoration; and, 3) protection of the agricultural land reserves as well as farmlands. This 

indicates that while planning processes may be complex, we may not understand the benefits of 

collaboration without looking at community plans holistically. 

The study on collaborative farmland preservation planning done by (Koontz, 2005) 

identified local contextual factors such as zoning and increased development pressure which also 

affects the watershed resources are the more outstanding characteristics affecting implementation 

of most collaborative processes (Koontz, 2005).  
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Mitchell (2005), also highlights the fact that most integrated watershed plans lack a 

statutory basis to provide “legitimacy and credibility” for planners and managers to find the 

common ground between integrated watershed management approaches and the core land – use 

planning processes which provide legal and administrative legitimacy. This literature accentuates 

the need to design frameworks that link Integrated Watershed Management approaches to land-

use planning and Official Community Plans at municipal level, with an aim of giving credibility 

and legal or statutory basis to this approaches, while explicitly connecting the watershed 

management approaches to land-use planning as a whole (Mitchell, 2005).   

Furthermore, watershed(s) undoubtedly have direct linkages to every sector and issues in 

the community. The issues include; social and economic issues like poverty reduction and income 

distribution. Without employing a more robust and holistic way of thinking it becomes impractical 

to find a common ground with integration in mind, regardless of the definitions. On the cultural 

aspect, it is important to note that most communities are heterogeneous, with the different social 

norms and cultural attributes. Beyond this, is the limited availability of watershed management 

resources (social, environmental and financial), as well as limited capacities – both institutionally 

and legally (Biswas, 2004). The Planning discipline is diverse and has enabling legislations and 

documents such as the Official Community Plan and policies that can be used to effectively link 

watershed management to the different sectors, coordinate watershed management actions as well 

as integrating and evaluating a variety of technical inputs from several disciplines, including 

freshwater ecology, conservation biology, socio-economics, hydrology, water quality and 

engineering. (Folke et al., 2005) 
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4.5. First Nations Role in Collaborative Decision Making 

There exist broad knowledge and potential to create relationships and partnerships through 

learning firsthand from First Nations on best ways for land and water sustainability, as well as 

their cultural foundations (Koontz & Newig, 2014). In BC, this kind of relationship building rarely 

occurs, and, the current watershed management frameworks do not address First Nations concerns 

of land-use or decisions made concerning water allocation. According to Koontz & Newig (2014), 

shared decision making refers to a joint process by which decision makers engage with the federal, 

provincial or local government to reach a collective decision.  

For effective watershed governance, the Integrated Water Resource Management model of 

cooperation must be embodied and adopted. Recent studies on cases concerning water-based 

decisions, for instance, the Halalt case on southern Vancouver Island reveals the impact water-

decisions have had on First Nations Communities (Koontz & Newig, 2014). In the Halalt case, the 

Province of British Columbia owed a duty of consultation and accommodation to Halalt 

concerning the actual scope of the Project, which is the year-round extraction of groundwater as 

the sole source of water for Chemainus. The Project’s scope requires consideration of the year-

round water demands of Chemainus rather than its water needs in the winter months only. It 

requires assessment of the impact of year-round groundwater extraction on the Chemainus River 

and the Westholme side channel, the testing of means to mitigate the effects of that groundwater 

extraction, and the implementation of an effective monitoring plan which takes into account 

Halalt’s interest in participating in any plan designed to determine whether there are adverse effects 

on the River from the Project. Halalt is entitled to consultation on these matters and to reasonable 

interim accommodation for the potential infringements of its interests posed by the Project. The 
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failure of comprehensive consultation before the issuance of the certificate to extract groundwater 

from the Chemainus aquifer led to court quashing the certificate which would interfere with the 

fragile ecosystem and affect the fish stock which is heavily significant to the spiritual, cultural and 

economic lives of the Halalt First Nation community.  

 Respondents from different studies documented in various reports also recognize the need 

for a more integrated and sophisticated approach to address the concerns of unsettled rights and 

title in BC. The main issue of concern from First Nations is the prior rights of Indigenous people 

which have never been addressed, and that they, therefore, possess allodial rights and titles. The 

difference in perspective of watershed governance between First Nation and Federal government 

suggests the adoption of a new approach for better power-sharing for land and water resources 

(Koontz & Newig, 2014). For effective watershed management, it is important to integrate both 

crown sovereignty and aboriginal title of First Nation communities.  

4.6. Integration of Data and Indigenous Knowledge to Inform Decision Making 

Access to data on riparian conditions, water quality, water use and water supply is crucial 

for successful governance. BC communities and most municipalities within the Regional District 

of Nanaimo lack an all-inclusive database on water and watersheds, and therefore operate on a 

network of disintegrated and not always compatible information. Overall, there is little monitoring 

of licensed water use across the Regional District of Nanaimo. However, the new Water 

Sustainability Act highlight how organisations and various levels of government use both ground 

and surface water to measure, record and report the amount of water used which will inherently 

increase available data for future reference and decision making (Hall, 2009).  
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There exists a strong link between knowledge and good governance particularly regarding 

learning systems that are uncertain and complex such as watersheds. Scholarly reviews also 

suggest that new modes of government often require current innovative ways of knowledge 

management and generation. The BC ministry of environment thus is required to integrate an 

existing database to promote easy access of specific watersheds and collect necessary information 

for watershed governance. In addition, the federal government is also encouraged to develop data 

standards and templates to provide information that supports comparison, mapping, and analysis 

of trends (Hall, 2009). Traditional ecological information is also essential in understanding 

watersheds and should be integrated into formal database and systems.  

4.7. Economical Sustainability 

One of the most common barriers to effective collaborative watershed governance is 

inadequate funding to support activities over an extended period of time (Emerson & Gerlak, 

2014). The existing roles of community-based organizations including watershed planning, 

resolving disputes and cumulative effect analysis requires continuous funding to enable action. In 

fact, local communities have developed a number of tools and resources to help raise funds 

including development cost charges and special levies if supported by property owners (Emerson 

& Gerlak, 2014). In BC, the most common way to generate funds for watershed activities is mainly 

through direct taxation. Other mechanisms adopted by different provinces include water pricing, 

resource recovery, grants from federal government and Development Cost Charges (DCC). At the 

operational level, development and implementation of policies and legislations has widely been 

supported by taxes, fees and rentals, and recreation fees from local and provincial parks. 
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The Regional District of Nanaimo, recently passed a property tax to improve source 

protection. However, a variety of options exists for sustainable funding, including charitable trust, 

recreational user fees, local taxation, levies and fees, crowdsourcing and social or environmental 

impact bonds among others. Community-based watershed organizations could adopt some if not 

all of these options to ensure a continuous flow of finance to help in protection and conservation 

of watershed quality, quantity, and health (Emerson & Gerlak, 2014). Additionally, the Regional 

District of Nanaimo adopted the flat rate parcel tax for the different electoral areas to support their 

Drinking Water and Watershed Protection (DWWP) action plan. Under this plan, the RDN is 

implementing 7 programs with a focus of watershed management and climate change. 

4.8. Watershed Legislative/Governance Framework 

Federal Government 

The federal government is assigned specific roles in watershed management under the 

Canadian constitution including commercial fisheries and fish habitat, trans boundary issues both 

domestic and international, collaborative resource management, land use decisions on First 

Nations reserve, baseline hydrological and ecological monitoring, water management on federal 

crown lands among others. Although the federal government is mainly recognized for its role in 

fisheries and habitat protection, it is important to note its jurisdiction is broad and therefore it holds 

vital importance in water and watershed governance in BC (Graffton & Hussey, 2011). 

Provincial Government 

The Canadian Constitution Act charges provinces with the primary obligation of water 

management with different ministries holding responsibility for the various aspects of water 
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management. The region plays a significant role in setting policies, standards, and thresholds while 

also formulating legislating prices and managing water sources (Graffton & Hussey, 2011). 

Furthermore, public lands, local works, municipal institutions, property and civil rights, and non-

renewable resources all fall under provincial jurisdiction. Generally, the province delegates 

decision making duties of community-scale watershed management to local organizations or 

municipalities. In BC, the Drinking Water Protection Act, Sustainable Water Act, and Living 

Water Smart Act form the core governance framework for water and watersheds.  

Some of the primary responsibilities of the provincial government in watershed governance 

include Riparian Management, Liquid waste management such as non-point source pollution and 

issuing waste management permits, establishing a priority system for water allocations, monitoring 

and reporting among other essential functions (Graffton & Hussey, 2011). Studies reveal that while 

the provincial government seems to be retreating from its traditional role of water governance, 

there exists a broad agreement between the primary respondents on the critical role played by 

provincial governments in managing of water and watershed resources.  

First Nations 

Currently, the responsibility of First Nations in water management and planning involves 

legally assigned duties in federal water policies administration. It also includes the management 

of provincially assigned responsibilities. While there is a growing agreement that indigenous rights 

should be considered in the governance of water and water resources, few forums exist that 

incorporate the aboriginal rights of First Nations to water management (Nowlan et al., 2007). The 

Aboriginal Affairs and Northern Development Canada (AANDC) is legally charged with the 

provision and protection of water to First Nations.  
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Further, the responsibility for the provision of water services to indigenous communities is 

a joint affair and also involves Health Canada and Band Councils - who ensure drinking water 

systems run in accordance with the program for Safe Drinking Water in First Nations (Nowlan et 

al., 2007). Although there are legally binding duties of the federal governments in water provision 

and protection for First Nations, concerns over the extent to which these responsibilities have been 

met are broad in literature. Studies reveal that many Indigenous communities are left with the 

limited capacity to manage water resources. In effect, their populations are highly vulnerable to 

water related diseases and health effects associated with poor water quality.  

It remains imperative for the provincial government to consult with First Nation on water 

decisions and water use that may affect them. Some of the identified roles of First Nations in water 

governance include: government to government discussion and inclusion of Aboriginal rights and 

title, water management on First Nations reserve and shared resource decision making with the 

federal government especially in traditional territories among others (Nowlan et al., 2007). Co-

governance between First Nations and non-First Nations Principles is therefore very crucial for the 

success of collaborative watershed management. 

Local Government 

Local government in BC include regional districts and municipalities. The community 

charter and Local Government Act provides jurisdiction for management in the local community. 

It is, however, important to acknowledge the difference in jurisdiction between municipalities and 

regional districts (Nowlan et al., 2007). Following the changes in the city charter, local 

governments are empowered to have more say over local matters. 
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 The following are some of the functions of the Local Government in the management of 

water and watersheds: a) local dispute resolution; b) municipal and regional district land-use 

zoning and development; c) riparian protection; d) drinking water source; and, e) supply 

administration and water utility management (Nowlan et al., 2007). The local government, 

therefore, plays a significant role in planning, coordinating and facilitating collaborative watershed 

governance.  

Community Organizations and Citizens 

Some of the community organizations like NGO’s play critical role in watershed 

management by contributing to local knowledge through data gathering. This groups include 

foreshore stewards, stream keepers and learning institutions. In addition, NGO’s are also seen as 

influential advocates able to push governments towards a new form of governance (Carlson et 

al., 2012). Local citizens also contribute by providing considerable local expertise, human 

resources, and powerful insights to enable informed decision making. While we see a strong 

connection in the ecosystem, we should also acknowledge the fact that effective watershed 

management requires approaching watershed planning as a grass-root activity while looking at 

the watersheds as an entire unit.  

4.9. Mainstreaming Water Adaptation in the Face of Climate Change  

Water Quality  

Water quality reflects on the issues related to the biological, chemical or physical attributes 

of water including pathogens, water temperature, nutrients and pollutants (Randolph, 2012). 

Although water adaptation activities related to water quality differ across most watershed 
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organizations, there is wide agreement on the need to focus on surface water rather than ground 

water. In BC, there is a good understanding of the impacts of climate change on drinking water 

resources. The Regional District of Nanaimo has adopted a Drinking Water and Watershed 

Protection Plan (DWWP), which aims at protecting water sources in the context of climate change. 

In addition, there is a growing recognition of approaches and models used to assess the links 

between climate change, water quality, forests and freshwater ecosystems (Randolph, 2012). 

Ground Water 

Ground water refers to the issues related to the quality and quantity of subsurface water 

including aquifer levels, the rate of recharge and discharge and saltwater intrusion or 

contamination (Randolph, 2012). The adoption of new mapping tools and modeling approaches to 

further the knowledge of the relationship between groundwater resources and climate change is 

widely explored. Additionally, there exists increasing knowledge on the interconnection between 

aquifer rate of discharge or recharge and sea water levels (Hall, 2009).  

The availability of literature that supports ground water protection makes it a valuable 

resource to assist in policy formulation and watershed planning. In effect, groundwater resources 

are prioritized in climate adaptation plans and integrated into watershed management plans 

(Randolph, 2012). However, the adaptation measures are coupled with challenges such as lack of 

data and monitoring practices which limit the capacity of managers and researchers to identify and 

estimate likely outcomes of climate change efficiently. 

Stream flow 

The term stream flow, also conversely referred to as discharge reflects on the myriad of 

issues associated with both the short and long-term water balance of the hydrological cycle 
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(Sabatier et al., 2005). The general understanding of stream flow in Canada is advanced relative 

to other matters. There are various models and tools available to better understand and manage 

stream flows in response to climate change. These models allow for the consideration of climate 

change into hydrologic impact assessment- which then estimates future stream flows. These tools 

are also used to determine the effects of water change supply in the production of energy (Sabatier 

et al., 2005).  

In BC, updates to new and existing regulations are considered based on the results of these 

assessments. Additionally, new evaluation tools permit for the assessment of management 

decisions in the context of climate change. However, these have been hindered by different 

constraints, such as lack of political will and inadequate knowledge that hinder adaptive 

mainstreaming. This therefore implies, integrated planning including cumulative effects 

management and improved climate literacy is necessary to strengthen mainstreaming measures 

(Sabatier et al., 2005). 

Drought and Aridity 

Drought and aridity broadly refer to the issues associated with water shortages that may be 

as a result of high rates of evapotranspiration, in-channel flow conditions, low soil moisture or a 

combination of these circumstances (Serrat, 2009). Approaches to dealing with drought are often 

driven by public pressure to respond to extreme drought conditions and therefore mostly reactive. 

Adaptation mechanisms are inherently focused on the assessment of impacts and generation of 

knowledge to comprehend further the challenges that lead to drought (Serrat, 2009).  

The Canadian Foundation for Climate and Atmospheric Sciences have seen significant 

progress levels in the fight against climate change through programs such as the Drought Research 
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Initiative. New models and tools to help water users adapt and also help water managers are being 

developed. The Regional District of Nanaimo is actively involved in monitoring and assessing the 

level and variability of climate extremes, as well as developing adaptation measures for managing 

water during the time of drought and water stress such as summer periods (Sabatier et al., 2005). 

In the Regional District of Nanaimo, the public is often involved in the planning process including 

the preparation of watershed-level drought preparedness plans. However, to strengthen 

mainstreaming, additional research, validation, and implementation of methods are needed (Serrat, 

2009). 

Lake Levels and Ice Cover 

Broadly refers to issues relating to the height of a lake in reference to its shoreline during 

warmer periods and the intensity of ice cover during colder periods as well as ice cover issues 

related to sea ice, ice caps and glaciers (Carlson et al., 2012). These problems have a significant 

influence on the hydrology of watersheds throughout the year. Studies on the impacts of climate 

change on the lake and sea ice levels reveal general progress in the development of water 

management plans across BC watershed communities.  

Though limited knowledge and capacity remain a challenge, these projects are increasing 

the ability of watershed organizations to address impacts on these systems (Carlson et al., 2012). 

In the Northern Regions of BC, studies suggest the importance of climate adaptation plans to 

mitigate the effects of reduced sea ice and snow pack levels. Also, since available data is focused 

on gathering baseline information rather than the implementation of adaptations, a more strategic 

approach is needed to support the formulation of regulations and policies that will improve 

adaptive governance around these areas (Chambers et al., 2008). 
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Figure 13 Storm Water Governance Approach (Porse, 2013).  

4.10. Role of Planning in the Integration of Land Use Planning and Watersheds 

Why undertake integrated planning for watersheds, land, and water? 

The role of planning in the integration of watersheds, water, and land uses have never been 

more critical than now due in large part to problems like the growing demand for limited water 

supply, changes in land use and land cover, climate damage and the ever-growing population. The 

planning processes adopted by BC communities encourage the adoption of holistic approaches and 

embed the principles of integrated watershed planning - which may help manage a multitude of 

current and future challenges including pressures and changes in water and watersheds (Daniell, 
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2012). However, many of these issues may be effectively managed within plans that recognize the 

interrelations between a drainage system such as land and water connections, water quantity and 

quality connections, surface and ground water connections and the relationship between 

community and watersheds.  

Water Management Plans (WMP) popularized by the Water Act of 2004 section 4 

elaborates a comprehensive and integrated approach to watershed planning and water management 

(Grafton & Hussey, 2012). This plan however, is only implemented when the Environmental 

Minister determines that such a plan will help resolve challenges associated with water quality and 

resolve issues between water users and instream flow needs. While the concept of water 

management plans are not new, to date, there still exists challenges in its practical implementation. 

Therefore, it is nearly as hard to determine the operational compatibility of this planning tool with 

other regulations and Acts as it was difficult to determine its effectiveness in preserving water 

quality (Grafton & Hussey, 2012). 

 Nevertheless, studies suggest that water management plans hold significant potential as a tool 

for protecting groundwater and similarly establishing authority for source water protection- since 

they often place restrictions on the alteration or drilling of groundwater resources. Likewise, they 

may also restrict construction and installation of good pumps and therefore may affect legal 

decisions (Grafton & Hussey, 2012). Important to note is that there are exceptions, where the 

application of Water Management plans are limited as a result of current legislations such as the 

Forest and Range Practices Act, Forest Code of BC Act, Range Act, and Forest Act. Studies 

suggest that water management plans provide an excellent structure for developing sustainable 

plans and objectives for dealing with land and water related concerns. A primary reason for this 

occurrence is that water management plans possess more authority and can bring water licensed 
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organizations and individuals to an agreement and hold them accountable. The water programs 

may also provide managers with tools to reduce development activities in watersheds and therefore 

address the common challenge of managing water related resources on both private and crown 

lands (Grafton & Hussey, 2012). Additionally, land use planning and water management is 

interconnected. This therefore means that in planning, collaboration and partnerships are vital, not 

only for water resource stewardship, but also in building support to improve efficient water 

management practices. 

Water Management Plans in Action 

Water management plans can be used as regulatory tools to enable communities to achieve 

their intended objectives. In this regard, they are relevant in managing community resources such 

as aquifers, watersheds or any other resource on a regional scale. Water management plans are 

however only enforceable by law after completion and approval by the provincial cabinet. It is 

therefore important to recognize a lot of resources are used in the implementation which may 

hinder its application in some communities (Grafton & Hussey, 2012). 

Additionally, Watershed Management plans can be used to manage demand in relation to 

the water supply by protecting water sources and thereby addressing water quality and quantity 

concerns. WMPs may also be necessary for the protection of both water and groundwater sources. 

Water Management Plans are similar to Drinking Water Protection Plans, and therefore in the 

event, they are both initiated within the same area, it is necessary to merge them according to the 

Drinking Water Protection Act and Water Act. In effect, a broader range of both water and land 

related concerns will be addressed effectively (Unger & Environmental Law Center, 2013).  
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Water Management Plans are also necessary for area based planning. They can be 

developed and integrated to fit into program areas where water interests are dispersed across a 

broad landscape and where many groundwater users and water licensees are included in the plan 

(Unger & Environmental Law Center, 2013). 

A watershed management plan is most commonly referred to as a flexible framework for 

managing water resource quantity and quality within a watershed or a particular drainage area 

(Nakagami et al., 2016). The structure works best due to stakeholder participation and management 

decisions which are supported by appropriate scientific data and technology. The Watershed 

planning process involves identifying and prioritizing problems, defining management objectives, 

developing protection and mitigation strategies, and lastly implementation of selected actions. As 

a result, a watershed plan is developed. This approach is used to assess the current condition of a 

watershed and present detailed management information in the form of analysis, actions, and 

resources needed to develop and implement the watershed plan.  

The adoption of a watershed approach to address water related issues is considered 

beneficial as it actively engages various stakeholders to make informed decisions and addresses 

issues within the watershed in a holistic manner (Nakagami et al., 2016). Currently, BC lacks 

formal stipulations for undertaking the watershed planning process apart from the provisions of 

the Water Act. However, several communities across BC are developing their own approach to 

address critical water issues within their respective watersheds. An example is the Water 

Sustainability Act in the Regional District of Nanaimo which aims at ensuring that the Living 

Water Smart policy is put to action (Nakagami et al., 2016). Watershed management plans take 

several forms and names including watershed blueprints, drainage strategies, water use 

management plans and water recovery plans. Across BC, each watershed is unique and therefore 
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requires particular planning process to address the specific water and land related issues within the 

watershed. Despite the differences in watershed plans across communities, there exist common 

characteristics.  

Common characteristics of watershed planning; 

 watershed planning is an iterative and adaptive process; 

 it is also geographically defined and integrated with other planning processes; and, 

 it embeds a collaborative and participatory process 

Recent studies on collaborative water governance across BC communities and local 

governments suggest that several factors play a part in enabling the watershed approach to water 

planning for climate change adaptation. These factors include: awareness and recognition of the 

importance of watershed, the presence of burning issues such as water health or quality that 

requires immediate attention, a political will that aligns with staff capacity and commitment, a 

designated body to coordinate the effort, a willingness to work with neighboring municipalities in 

shared governance, and an appropriate watershed scale to work with and continuous funding from 

participating districts (Hall, 2009).  

Storm Water Management Plans 

The proper management of storm water or rain water is among one of the important aspects 

of water and watershed planning. Rain water is a natural occurrence, and most communities are 

subject to rainfall events such as flooding. It is therefore important for BC communities to have 

proper drainage to prevent local flooding. Literature reports that urban development can exacerbate 

impervious surfaces and therefore impact the hydrology of local streams. Likewise, activities such 
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as forestry in the rural setting also influences land cover and therefore may affect hydrology 

(Koontz & Newig, 2014).  

Increased storm water runoff projections due to climate change and urban development 

have led municipalities across BC to seek additional funds for infrastructure upgrade to manage 

rainwater. However, some local communities are examining alternatives and taking the “store it 

spread it and sink it” approach rather than constructing more or bigger pumps, pipes, and ditches 

(Koontz & Newig, 2014). From the literature, it has been noted that rainwater is a valuable 

resources and if conserved and stored in detention ponds or wetlands, they can help recharge water 

tables. This strategy can significantly cut down both economic and environmental costs linked to 

the non-conventional means of draining rainwater from parking lots, rooftops and roads into 

streams, sewers and drainage systems (Koontz & Newig, 2014). Literature further suggests that 

urban storm water runoff can significantly affect watershed health, fish habitat, and stream 

hydrology by introducing pollutants and causing turbidity or siltation. The Local Government Act 

charges municipalities and in some cases regional districts with the provision of drainage for rain 

water. 

On the other hand, is also important to recognize the impacts of storm water on aquatic 

ecosystems and effective watershed governance. An integrated storm water management plan is a 

proactive process that utilizes land use planning tools to protect aquatic habitat from storm water 

flow while still accommodating urban development. According to Montgomery (2013), land 

development and watershed protection can be compatible. The aim of an integrated storm water 

management plan is to ensure storm water does not transport sediments or pollutants from the land 

into watercourses and ensure storm water runoff resembles original runoff patterns. Traditional 

approaches to rain water management that fail to recognize the water cycle and natural systems 
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have been long associated with water pollution challenges across BC. Recently, storm water 

management has been identified as a new way of responding to the precipitation that falls on land. 

Rather than regarding storm water as a problem that is often solved through piping water from 

specific sites into streams, new approaches to rain water management that consider the dynamics 

of the watershed as a whole are considered.  

Storm water management plans should be created in ways that encourage new 

developments to adopt green infrastructure that protect buildings as well as maintain natural 

systems. Green infrastructure is not a relatively new concept and has been documented in the 

literature to emphasize the significance of natural environments in making decisions about land 

use planning (Koontz & Newig, 2014). Some of the best examples of green infrastructure include 

the installation of rain gardens, permeable pavements, constructed wetlands and bio-retention 

ponds that significantly help increase rain water absorption by reducing the volume of runoff that 

enters the sewers. Green infrastructure works best by incorporating natural storage, absorption, 

filtration and evaporation services that are provided by nature. Further, green development aims 

to mimic the natural water cycle by allowing water to infiltrate down through the ground and 

slowly reach the watersheds. The green building code initiative in Regional District of Nanaimo 

thereby acts as a resource to inform decisions made about rain water management and the best 

green practices to adopt for effective watershed governance. 

4.10.1 Storm Water Plans in the IWM Lenses 

One of the legal mechanisms employed by BC in managing storm water is the Liquid Waste 

Management Plan under the Environmental Management Act. Generally, municipalities are not 

required to have liquid waste water management plans. However, most cities often prefer to 
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complete these programs as they provide suitable practical and affordable solutions. Rain water 

management plans should be integrated with Official Community Plans and zoning bylaws that 

regulate the intensity of use and location of development. As a result of integration, regional 

watershed level objectives are formed, implemented and practiced in a bid to improve water quality 

and also reduce the rate and volume of runoff (Morin & Policy Research Initiative, 2009). Some 

of the notable benefits of storm water management plans include protection of community 

infrastructure and assets from local flooding, protection of aquatic environment including water 

quality and stream flow, management of erosion and sedimentation process, protection of aesthetic 

values and recreational use of water and protection of water supply.  

4.10.2 Steps and Guiding Principles for Integrated Storm Water Management 

Literature identifies three critical steps and various guiding principles for an effective 

watershed governance framework including; a) identifying catchments at risk; b) setting 

preliminary performance targets; c) creating monitoring and evaluation framework; and, d) 

selecting appropriate rain water management site design solutions. The guidelines involved, 

agreeing that storm water is a resource, developing for a complete occurrence of rainfall events, 

prioritize when dealing with catchments at risk act, planning at four scales and reducing costs by 

adaptive management (Morin & Cantin, 2009).  

4.10.3 Challenges affecting Watershed Governance in BC 

Research conducted across BC communities widely agreed on the existence of constraints 

that hinder the successful implementation and practice of collaborative watershed governance. 

These include: 
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Conflict of Interest 

Existing political pressures coupled with conflicting interests of politicians and slow 

bureaucratic processes of decision making prove incompatible with collaborative management. 

This not only slows down the decision making process but also slows down the already existing 

programs in communities 

Lack of a Strong Regulatory Framework 

The existing government framework lacks an implemented regulatory framework which 

addresses environmental values and interests. Also noted, is the deeply entrenched traditional 

socio-economic values which may be hard to walk away from. 

Inadequate Capacities for the Different Sectors  

Success in collaborative watershed governance requires adequate capacity in human and 

financial resources. Sustainable funding, as well as human resources, are needed to enable the 

effectiveness of watershed management initiatives, operations, and programs. In addition, the 

importance of relevant, meaningful and accurate data cannot be underestimated in regards to 

drainage and water planning. However, most municipalities lack consistent data on climate change 

and water planning, and therefore, numerous gaps exist in the actual use of data in watershed 

planning. 

Undefined roles 

The glaring void in leadership and lack of clarity in the responsibilities and functions of 

authority involved in watershed governance seems to be one of the greatest challenges of shared 
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governance. Questions such as who does what? Who shares power with whom? What is the best 

scale? Still remain unanswered over the years.  

 

Figure 14: Limiting Factors to achieving Watershed Governance (Brandes & POLIS 2005).  
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4.11 Recommendation for Collaborative Watershed Management in the RDN  

From research, it is clear that collaborative watershed management should explore how various stakeholders manage water at each 

contact point. This includes municipalities, wastewater managers, land developers, farmers, landowners, recreationalists, industry, water 

supply managers, institutions and the general public. This therefore means that Integrated Watershed Management approaches require a 

holistic view rather than piecemeal solutions when exploring the different cause-effect relationships of human activities and minimize the 

impact of those activities on watersheds. While looking at those impacts, there is need to create plans collaboratively with all the 

stakeholders and reduce problems from the source.  

Based on the findings of the research, below is a framework of recommendations and best practices that the Regional District of 

Nanaimo could use to improve and strengthen collaborative watershed management.  

Recommendation  Rationale Proposed Actions  Stakeholders  

1. Co-governance between 

the watershed 

organizations and the 

First Nations. 

 

Co-governance with First 

Nations is crucial for the success and 

prosperity of watershed groups. The 

Watershed organizations that 

collaborate with the First Nations from 

the onset have to acknowledge the 

 Organised workshops for 

purposes of creating a framework 

for communication and shared 

decision making 

 Educational events in the 

community for building 

 First Nation Communities within 

the Regional District of Nanaimo 

 Municipalities within the Regional 

District of Nanaimo 

 Provincial Government 

 Community/ Public 
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aboriginal rights and title. It is 

imperative to recognize First Nations 

as rights holders and create a 

foundation that allows local band 

participation. Also, to work hand in 

hand with the First Nations, financial 

resources have to be provided which 

might be challenging due to economic 

constraints.   

relationships as well as building 

capacity among community 

members and all  stakeholders 

 Ensure that every share context, 

plan or framework for 

collaborative watershed 

management includes shared 

decision making and stewardship 

with First Nations 

 Regional District of Nanaimo 

 Vancouver Island University and  

Academic Institutions within the 

Regional District of Nanaimo 

 Developers/ Investors 

 Nanaimo Watershed Round table 

 Ministry of Environment 

 

2. Increase public private 

initiatives and a local 

government support 

system partnership to 

support partnership. 

 

All watershed organizations 

should seek the support and 

cooperation of the local government for 

the smooth running of operations and to 

share responsibilities. This company 

will create transparency and motivate 

the local communities to protect and 

 Create a framework that dictate 

the roles and responsibilities of 

stakeholders  

 Develop policy directions and 

enabling legislations that 

encourage collaboration at the sub 

watershed and watershed level. 

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo 

 First Nations within the Regional 

District of Nanaimo 

 Community/Public 
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conserve the watersheds. In BC, most 

established watershed institutions are 

already in collaboration with local 

governments in both the municipal and 

district level. The support of watershed 

organizations by the local government 

is evidence that the local government is 

willing to venture into projects that 

enhance the sustainability in respective 

areas. The local administration should 

not view the watershed organizations 

as an external entity undermining their 

power but rather as an institution that 

aims to improve watershed 

sustainability. Other levels of 

government should thus advocate for 

 Create a decision making process 

and framework that incorporates 

all the stakeholders within the 

watershed in the Regional District 

of Nanaimo 

 

 Organisations dealing with 

watershed protection in the 

Regional District of Nanaimo 

 Ministry of Environment 

 Stream keepers 

 Land developers 

 Nanaimo watershed roundtable 

 Vancouver Island University and  

academic Institutions within the 

Regional District of Nanaimo 



 

88 
 

the partnership of the local government 

and the watershed organizations.  

This can also be backed up by 

having a clear framework in which the 

stakeholders and levels of government 

have clear mandates and 

responsibilities. An enabling 

environment for collaboration as well 

as policies that guide and coordinate 

sustainable watershed management is 

important in every stage of 

collaboration because not only does it 

foster social, cultural and 

environmental values but also political, 

civic and systemic values. The enabling 

environment should include conditions 
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that ensure inclusivity in the process of 

watershed management and decision 

making. 

3. Sensitization, 

engagement and 

education of citizens. 

 

 There exists a growing need for 

residents to appreciate the importance 

of watersheds. The training provided 

will give insight on why and how 

contributing to the preservation of 

watersheds is important. Through 

education of the citizens, there will be 

less opposition when operating 

around their homes. Additionally, 

locals should also be engaged in the 

daily operations of the watershed 

management and decision making as 

some of the decisions made will affect 

them either directly and indirectly.  

 Training workshops/seminars for 

every individual, organisation or 

level of government that deals 

with watershed management and 

monitoring 

 Outreach activities that help to 

promote awareness to the 

community/public 

 Increase incentive programs that 

aim at encouraging sustainable 

water use in communities 

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo 

 Ministry of Environment 

 First Nations within the Regional 

District of Nanaimo 

 Community/Public 

 Developers 

 Vancouver Island University and  

Academic Institutions within the 

Regional District of Nanaimo 

 Organisations dealing with 

watershed protection in the 

Regional District of Nanaimo 
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 Stream keepers 

 Nanaimo Watershed Roundtable 

4. Efficient Government to 

Government 

relationship. 

 

There is a need for efficient and 

meaningful interaction between all 

levels of government including First 

Nations. The provincial government 

and local municipalities need to 

interact and listen to the First Nation 

and indigenous rights of water and land 

governance. Studies also suggest that 

the recognition of the aboriginal rights 

and the title is essential for the 

successful government to government 

relationship.  

 Respecting First Nations cultures, 

history and heritage as well as 

jurisdictional sovereignty 

 Provide equal opportunity for 

shared decision making on 

matters affecting watersheds in 

communities 

 Provide more opportunities for 

community consultation and 

community engagement to ensure 

collective decision making and 

participation. 

 Federal Government 

 Provincial Government 

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo 

 Ministry of Environment 

 First Nations within the Regional 

District of Nanaimo 

 Community/Public 

 Developers 

 

5. Improved 

communications about 

watershed governance. 

The water based community 

organizations should strive to 

 Create a comprehensive 

communication strategy that 

includes all the stakeholders and 

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo  
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 communicate with other authorities and 

more so the public on the management 

of the watersheds. This communication 

strategy creates clarity. It also promotes 

accountability and transparency in the 

operations thereby increasing public 

trust. Also, these authorities should 

communicate effectively to ensure each 

organization understands its particular 

roles and responsibilities in the 

sustainability of watershed in BC. 

players as well as public and 

private sectors 

 Ministry of Environment 

 First Nation communities within the 

Regional District of Nanaimo 

 Organisations dealing with 

watershed protection in the 

Regional District of Nanaimo 

 Community/Public 

 Land Developers 

 Vancouver Island University and  

academic Institutions within the 

Regional District of Nanaimo 

 Stream keepers 

 Nanaimo watershed roundtable 

6. Watershed Planning 

 

The role of planning in BC is 

crucial as it is the first step to proactive 

dialogue. Research suggests that 

planning of watersheds is significant to 

 Identify scope, time and scale of 

planning activities 

 Develop a communication 

strategy (this should also include 

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo 

 Ministry of Environment 
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the First Nations because they can 

productively engage in co-governance 

and meet the concerns of their 

communities. A good example is the 

Coquitlam River Watershed 

Roundtable that developed their 

Coquitlam Watershed Strategy through 

a four phase Watershed Plan. 

and engagement/ public 

consultation strategy/plan 

 Develop an implementation 

strategy 

 Develop an monitoring, 

evaluation and reporting plan for 

the watersheds within the 

Regional District of Nanaimo 

 First Nation communities within the 

Regional District of Nanaimo 

 Organisations dealing with 

watershed protection in the 

Regional District of Nanaimo 

 Community/Public 

 Developers/Investors 

 Vancouver Island University and  

academic Institutions within the 

Regional District of Nanaimo 

 Stream keepers 

 Nanaimo watershed roundtable 

7. Capacity Building  and 

Development  of 

sustainable frameworks 

 

Communities and the various 

levels of government should encourage 

courageous leaders who support and 

advocate for ecological sustainability 

especially, watershed sustainability in 

 Provide finding to promote 

learning and outreach for 

increased public awareness 

 Provide incentives that encourage 

sustainable water use and habitat 

restoration at the watersheds. 

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo 

 Ministry of Environment 

 First Nations within the Regional 

District of Nanaimo 
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BC. These leaders should be able to 

implement the necessary framework 

that addresses environmental values 

and interests. Building adequate 

capacity such as sustainable funding, 

information, and human resource will 

inherently ensure the continued 

maintenance of the watersheds hence 

sustainability and success. 

 Recruit and educate the public on 

watershed management as well as 

monitoring of water quality and 

quantity 

 Organisations dealing with 

watershed protection in the 

Regional District of Nanaimo 

 Community/Public 

 Land developers 

 Vancouver Island University and  

academic Institutions within the 

Regional District of Nanaimo 

 Stream keepers 

 Nanaimo watershed roundtable 

8. Empowering watershed 

organizations with 

legislative powers. 

 

The government of BC should 

empower watershed organizations with 

the legal authority to enable them to act 

appropriately on matters water and 

watersheds. The legislative powers will 

require the watershed organizations to 

take action in collaboration with the 

 Create a legislative framework 

with enabling environment that 

encourages collaborative 

watershed management in the 

Regional District of Nanaimo 

 Provincial Government 

 Federal Government 

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo 

 Ministry of Environment 

 First Nations within the Regional 

District of Nanaimo  
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values and vision of the local 

communities, First Nations, and their 

stakeholders. The controls also give 

clarity which is critical in ensuring the 

cooperation of local authorities 

throughout the watersheds, developing 

local legitimacy and leveraging 

financial and human resources. The 

governments can designate the 

watershed organizations as statutory 

decision makers in particular context as 

it has done in Quebec with its 

watershed organizations under 

provision legislation. Watershed 

organizations with legislative power 

support have been reported to be 

 Organisations dealing with 

watershed protection in the 

Regional District of Nanaimo 

 Community/Public 

 Vancouver Island University and  

academic Institutions within the 

Regional District of Nanaimo 

 Stream keepers 

 Nanaimo watershed roundtable 
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successful such as the Columbia Basin 

Trust and the Okanagan Basin Water 

Board which operates with the 

cooperation of local governments. 

9. A Strong, Functional 

Legal Framework  

 

A robust and efficient legal 

framework is necessary for the 

management of watersheds in BC. The 

legal framework should encompass 

based ecological resources and land 

resources ensuring the proper 

management of watersheds. Research 

suggests that legal frameworks that 

support environmental sustainability 

are success pillars for most river basin 

organization. The adoption of the 

Water Sustainability Act stipulates the 

 Create legislations that ensure 

proper use of water. 

 Adopt and implement the Water 

Sustainability Act  

 Provincial Government 

 Federal Government 

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo 

 Ministry of Environment 

 First Nations within the Regional 

District of Nanaimo 
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roles and responsibilities of all 

stakeholders in the management of 

watersheds. It also creates 

accountability and transparency for the 

operations being carried out by the 

watershed organizations. The Water 

Sustainability Act also stipulates the 

objectives of watershed organizations 

including protection of water sources, 

environmental flows and water quality 

which would go a long way in ensuring 

watershed sustainability. 

10. Sustainable long-term 

funding. 

 

The watershed organizations 

should adopt approaches that will 

ensure their long-term financing for 

research and protection of the 

 Fund raising activities like go 

fund me to support collaborative 

watershed management activities  

 Put in place legislations that 

ensure funds from developments 

 Provincial Government 

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo 

 Developers/ Investors 
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watersheds. Funding is very vital for 

the sustenance of the watersheds since 

money is required to ensure they are 

conserved.  

Sources of funding 

Recreational user fees. Funds 

generated from recreational areas such 

as parks and activities such as camping 

contribute to the management of 

watersheds in the area. Water license 

fees, resource royalties, and pollution 

permits. A portion of the funds 

collected through the water license fees 

and resource royalties is directed to the 

management of watersheds in BC. The 

principle of polluter should be 

which can be considered as 

“community benefits amenities” 

can be directed towards habitat 

restoration and other community 

activities that promote the health 

of watersheds 

 Municipal governments can put in 

place “Bio diversity offsets”, 

which are funds/ compensation 

from developers on any new 

developments causing damage on 

the ecosystems 

 Ministry of Environment 
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implemented to raise money for the 

sustainability of watersheds. The 

principle of polluter pays currently 

used in France as part of the European 

Union’s Water Framework Directive. 

Local taxation, levies, and fees 

are the most conventional method used 

for the funding of watershed in BC. The 

Okanagan Basin Water Board 

generates the bulk of its funding from 

taxes from member regional districts 

Philanthropy and charitable 

trusts- where a watershed entity gets its 

funding from public or private 

foundations. An institution may offer to 

finance for a watershed entity as part of 
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its corporate social responsibility or to 

have permission to operate within the 

vicinity. An example is the Columbia 

Basin Trust in BC which is set up under 

the legislation. 

11. Cumulative Impact 

Assessment  

 

Research suggests that the long-

term accumulation of harmful 

substances from land and water-use 

related actions and the exceeding 

carrying capacity in watersheds affect 

not only health but also the watershed 

ecosystem. The ability to comprehend 

and predict cumulative impacts from 

various water and land -related 

activities will be crucial to making 

more sustainable and informed 

 Ensure every new development 

has a comprehensive 

Environmental Impact 

Assessment carried out to 

minimise the negative impacts on 

the ecosystem and watersheds; 

this assessment should also be 

done to ensure that the 

developments take into account 

the social, economic and cultural 

aspects as well. 

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo 

 Vancouver Island Health Authority 

(VIHA) 

 Ministry of Environment 

 First Nations within the Regional 

District of Nanaimo 

 Organisations dealing with 

watershed protection in the 

Regional District of Nanaimo 

 Community/Public 
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decisions. However, the disintegration 

of government structures promotes 

decision making in isolation and 

therefore hinders the process. 

Assessing the cumulative impacts is 

often tedious, expensive and a 

constraint to economic development 

thus is ignored by many organizations. 

The ability to evaluate and 

predict cumulative impacts on land and 

water use over time is crucial in the 

decision making process of managing 

natural resources. The ministry of 

Lands, Forest, and Natural Operations 

in BC is currently undertaking pilot 

demonstrations on some watersheds to 

 Use legislative and non-

legislative approaches to ensure 

every initiative on watersheds 

takes into consideration  social 

and environmental aspects 

 Create a monitoring plan 

 

 Vancouver Island University and  

academic Institutions within the 

Regional District of Nanaimo 

 Stream keepers 

 Nanaimo watershed roundtable 
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assess their cumulative effects. The 

purpose of the pilot demonstrations is 

to establish a “risk matrix “and 

indicators for the health of the 

watersheds. To be effective decisions 

on mitigating the negative impacts and 

maintaining the positive impacts must 

be addressed. 

12. Continuous peer-to-peer 

learning and capacity 

building. 

 

Peer-to-peer learning is 

fundamental especially to new 

professionals in the industry since they 

learn from those who have been in the 

sector and change views and opinions 

on how to be better leaders in their 

respective fields. A good example of 

peer-to-peer learning is Ontario’s 

 Quarterly, monthly or annual 

workshops, seminars/training 

sessions on watershed 

management and water quality 

monitoring 

 Field study/field work to ensure 

transfer of practical knowledge 

on watershed management 

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo 

 Ministry of Environment 

 First Nations within the Regional 

District of Nanaimo 

 Organisations dealing with 

watershed protection in the 

Regional District of Nanaimo 
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Conservation Authorities who meet 

annually to exchange practical 

information and learn new initiatives. 

Rather than engaging in 

meetings, watershed professionals can 

carry out pilot projects to test out new 

tools, data systems, and interactions 

between watershed professionals and 

levels of government. BC can learn 

from international examples such as 

Wissey catchment in West Norfolk 

England where there is an experimental 

scheme to create an overarching group 

of stakeholders with shared interests. 

The group of stakeholders helps the 

Wissey catchment as it advises on basin 

 Community and the general public 

 Vancouver Island Health Authority 

(VIHA) 

 Vancouver Island University and  

academic Institutions within the 

Regional District of Nanaimo 

 Stream keepers 

 Nanaimo watershed roundtable 
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management priorities, helps with 

water allocation disputes and increases 

awareness in the local schools in the 

catchment area. 

13. Independent oversight 

committee or group and 

public reporting. 

 

An independent oversight 

committee or group is tasked with 

dealing with citizen’s complaints, 

solving disputes and reporting to the 

public. Independent monitoring and 

public reporting are essential as 

experienced by other international 

nations. In BC, there already exists 

independent supervisory bodies such 

as; Ombudsmen, the Forest Practice 

Board, and the Auditor General. 

Commissioners for the environment 

 Access progress as far as 

collaborative watershed 

management is concerned 

 Review reports on collaborative 

watershed management activities 

and events from the different 

actors and stakeholders 

 

 Provincial Government of British 

Columbia 

 Ministry of Environment 

 Municipalities and Local 

Governments within the Regional 

District of Nanaimo 
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and sustainability who investigate, 

respond to citizen’s complaints and 

monitor compliance with the primary 

legislation are commissioned by 

Ontario and the governments Federal 

Auditor General Office. A step forward 

would involve expanding the Forest 

Practice Board to incorporate water for 

the sustainability of watersheds in BC. 

Developing the board will be very 

crucial as forests and water go hand in 

hand. The cabinet currently appoints 

the board. Expanding it may require it 

to be part of a legislature officer. 

Creating the independent oversight 

will, in the long run, show the 



 

105 
 

accountability and transparency of the 

watershed organizations. 

14. Data Availability, 

information, and 

monitoring. 

 

Watershed organizations 

require having information that is 

correct and accessible to everyone 

including the public. Establishing a 

center where information will be stored 

once collected and the buying and 

maintaining the equipment used in 

watershed data collection and 

monitoring is very expensive. 

However, the entities are required to 

have data houses to enable 

effectiveness. The information should 

be readily available to the public for 

transparency and accountability. 

 For purposes of 

accountability, outreach and 

education, make data 

available and accessible to 

the public  

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo 

 Vancouver Island University and  

academic Institutions in or out of  

the Regional District of Nanaimo 

 Ministry of Environment 

 Vancouver Island Health Authority 

(VIHA) 

 Developers and investors 

 Organisations dealing with 

watershed protection in the 

Regional District of Nanaimo 
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15. Identifying strategic 

opportunities to move 

forward and Research 

considerations  

 

           More studies should be carried 

out to identify what types of 

collaborative activities are viable in 

improving watershed governance in the 

RDN. The empirical findings from this 

studies will help in identify 

frameworks, policies and collaborative 

activities for Sustainable and 

Collaborative Watershed Management 

at an operational level, institutional 

level with regards to policy making.    

 Research to identify best 

practices, frameworks  and 

policies for collaborative 

watershed management 

 Vancouver Island University and  

academic Institutions in or out of  

the Regional District of Nanaimo 

 Municipal/ Local Governments 

within the Regional District of 

Nanaimo 

 Ministry of Environment 

 First Nations within the Regional 

District of Nanaimo 

 Community/Public 

 Organisations dealing with 

watershed protection in the 

Regional District of Nanaimo 

 Stream keepers 

 Nanaimo watershed roundtable 
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5.0  CONCLUSION 

Water is the lifeblood of any community. It is society’s most vulnerable and increasingly 

most valuable asset. Without functioning watersheds and enough clean and flowing water, the 

social, economic and environmental and cultural systems are at risk. Current research suggests 

that there is an increase in extreme weather events, which calls for innovative and cross-cutting 

knowledge to address these concerns. While we see an increase in extreme weather events like 

the drought of 2015 and the recent fires in several areas around BC, there is little doubt that there 

will be more streams and watershed drying up in the future. This will not only lead to depleted 

reservoirs but also increase water restrictions in most regions across BC. Additionally, frequent 

and costly floods are becoming more common and there is need for implementing collaborative 

approaches to watershed management that spans around political, geographic and ideological 

boundaries.   

While it is widely recognized that there is a lack of reliable frameworks and methodology 

to access cumulative impacts of climate change to water resources, the practice of adaptive 

management is generally incremental and passive even though it remains a widely accepted 

governance structure. Also, based on literature and watershed reports, most watershed 

organizations revert to the majority rule approach to pass decisions when the consensus approach 

fails (Wilmsen, 2012). It is important to note that corporate by-laws set a definite number and level 

of agreement needed to give decisions within a watershed council board. In addition, the concept 

of holism or whole systems approach is widely accepted and embodied in most watershed 

organizations. However, there still exist gaps regarding dependencies, human-nature interaction 

and the interplay of components within the watersheds. Further, full implementation of sustainable 

practices remains a challenge due to factors such as shifting priorities, institutional fragmentation, 
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funding availability and politics which influence decision making. This research concludes that 

Integrated Watershed Management is actively practiced by watershed organizations in BC rather 

than Sustainable Watershed Management. Sustainability is a concept that is highly valued by 

watershed decision makers and managers as well. Principles of sustainability are recognized, 

appreciated and applied. Nevertheless, complete incorporation of these principles into practice is 

a challenge due in part to existing institutional, administrative and legal constraints and barriers.  

Based on these insights, it remains imperative to acknowledge that water governance is 

more than just a tool for attaining sustainable outcomes. It is a social process adopted to uncover 

issues, set goals and develop solutions that balance environmental, economic and social needs. 

Periodic assessment can be used to determine if intended purpose is being fulfilled by the process. 

Watershed organizations in BC find it a challenge to incorporate Integrated Watershed 

Management, let alone Sustainable Watershed Management. While there are significant measures 

to incorporate both economic and social aspects into watershed decision making, most water based 

organizations focus more on the ecological health of watersheds and the extent of human-nature 

interaction. 

While collaboration is seen as an effective strategy for improving governance and 

strengthening policy, it should be noted that it may not be effective in addressing every social, 

environmental or political issues. Some challenges require legislative interventions which only 

makes hierarchical control and collaborative alternative strategies. Additionally, the process of 

collaborative planning and implementation of watershed plans requires a strong commitment of 

all actors. The initial stages of collaborative planning should entail holistic solicitation of issues in 

watershed and the ecosystems within a watershed from the stakeholders, institutions, 

public/citizens as well as all governmental and non-governmental bodies dealing with watershed 
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management, and prioritization of the issues identified moving forward with implementations and 

continuous monitoring as well as plan updates.   

Contribution to Academic Literature 

This study contributes to the growing literature on the importance of the adoption of a 

watershed-based model of governance to managing the complex natural resource in Canada and 

more specifically in the Regional District of Nanaimo. Most jurisdictions internationally and 

within Canada are gradually shifting from the single model of top-down approach of watershed 

management to more collaborative and joint efforts towards watershed governance. This shift in 

change of management is due in part to the realization of the emerging pressures and challenges 

which pose a threat to the health and sustainability of watersheds across BC. This research 

additionally identifies the importance of a logical watershed unit for the management of land and 

water-related concerns. There additionally exists a growing interest in the models of governance 

needed to protect watercourses better and enhance both health and function. This study expounds 

on the concepts of good governance as discussed in the literature. Further, it explores the idea of 

using a watershed as a tool for effective water management on every scale and an opportunity to 

make overarching decisions in terms of Integrated Watershed Management (Wilmsen, 2012). 
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