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Abstract 

As urban municipalities grow, local governments are tasked with balancing the economic, 

political, social, and environmental needs of their communities in an effort to develop 

sustainable urban planning policies. This thesis uses the City of Red Deer as a single case study 

to examine a municipality’s vision of urban sustainability within the context of ecological 

planning and protection. Concepts of ecosystem goods and services, biodiversity protection, and 

enhanced water quality were reviewed with research on riparian management, landscape level 

planning, and ecological protection to provide a lens for reviewing Red Deer’s land protection 

framework. Ultimately, this research provides policy recommendations for development setbacks 

and land preservation strategies which could greatly contribute to the long-term sustainability of 

the community. Although this research focuses on the City of Red Deer, the policy 

recommendations can be applied to similar municipalities and landscapes across the nation.  

  



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

2 

Table of Contents 

Abstract ........................................................................................................................................... 1 

List of Figures ................................................................................................................................. 4 

List of Tables .................................................................................................................................. 5 

List of Appendices .......................................................................................................................... 6 

Acknowledgements ......................................................................................................................... 7 

Introduction ..................................................................................................................................... 8 

Research Question, Objectives, and Methods............................................................................... 12 

Research Question .................................................................................................................... 12 

Research Objectives .................................................................................................................. 12 

Research Methods ..................................................................................................................... 13 

Data collection .......................................................................................................................... 14 

Literature Review.................................................................................................................. 14 

Case Study Review. .............................................................................................................. 15 

In-person Interviews. ............................................................................................................ 17 

Participant Survey. ................................................................................................................ 19 

Literature Review.......................................................................................................................... 22 

Impacts of Urbanization and Growth on Global and Local Ecosystems .................................. 22 

Legislative Framework for Urban Natural Area Protection ..................................................... 24 

Partnering Land Planning and Landscape Ecology .................................................................. 29 

Landscape Structure, Ecosystem Function, and Capacity to Change ....................................... 30 

Landscape Structures. ........................................................................................................... 30 

Ecosystem Function - Ecosystem Goods and Services......................................................... 32 

Ecosystem Resilience and Adaptive Capacity. ..................................................................... 34 

Environmental Buffers and Development Setbacks ................................................................. 35 

Protecting Water Quality. ..................................................................................................... 37 

Protecting Biodiversity and Wildlife. ................................................................................... 41 

Protecting Development from Natural Failure. .................................................................... 43 

Literature Review Summary ..................................................................................................... 44 

Case Study Background ................................................................................................................ 46 



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

3 

A Municipal Vision of Ecological Sustainability ..................................................................... 52 

Implementing the Vision........................................................................................................... 55 

Environmental Reserve Dedication. ..................................................................................... 56 

Evaluation of the Effectiveness of Red Deer’s Program. ..................................................... 59 

Results and Discussion ................................................................................................................. 63 

Survey ....................................................................................................................................... 63 

Interviews .................................................................................................................................. 66 

Synthesis ................................................................................................................................... 72 

Municipal Land Protection Comparison ................................................................................... 74 

Fixed Width Setbacks versus Setback Matrix .......................................................................... 75 

Recommendations & Conclusion ................................................................................................. 78 

Landscape-Based Approach to Natural Area Protection .......................................................... 78 

Maintaining Ecosystem Function with Buffers ........................................................................ 80 

Enhance and Add Policy to Maximize the Effectiveness of Ecosystem Protection ................. 83 

Education and Information Sharing .......................................................................................... 85 

Supplement Natural Function with Green Infrastructure .......................................................... 85 

Monitor and Evaluate the Effectiveness of Decisions Made to Effect Future Change ............ 86 

Conclusion .................................................................................................................................... 87 

References ..................................................................................................................................... 88 

Appendix A – Survey Detail Responses ....................................................................................... 96 

Appendix B – Survey Summary Responses ............................................................................... 125 

Appendix C – Interview Consent Form ...................................................................................... 136 

Appendix D – Interview Framework .......................................................................................... 138 

Appendix E – Consolidated Interview Summary ....................................................................... 142 

Appendix F – Municipal Setback Comparison ........................................................................... 167 

 

  



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

4 

List of Figures 

Figure 1. Location of the Red Deer River Basin and the City of Red Deer within the Province of 

Alberta. Government of Alberta, 2013, South Saskachewan river basin information portal. 

From http://ssrb.environment.alberta.ca. Copyright 2013 by the Province of Alberta. 

Reprinted with permission. .................................................................................................... 11 

Figure 2. Illustration showing a riparian area and some of the interactions with water that take 

place. By Government of Alberta, 2012, Stepping back from the water: A beneficial 

management practices guide for new development near water bodies in Alberta's settled 

region. Alberta Environment and Sustainable Resource Development. Retrieved from 

www.environment.gov.ab.ca/info/library/8554.pdf. Copyright 2012 by the Province of 

Alberta. Reprinted with permission. ...................................................................................... 39 

Figure 3. Red Deer EcoSpace Map showing protected and unprotected landscapes within Red 

Deer’s short-term growth boundary. By City of Red Deer, 2013, Natural and Man-Made 

Park Areas. City of Red Deer IT Services. Copyright 2013 by the City of Red Deer. 

Reprinted with permission. .................................................................................................... 49 

Figure 4. Survey results question 2 - Landscape prioritization .................................................... 64 

Figure 5. River meander belt setback by Government of Alberta, 2012, Stepping back from the 

water: A beneficial management practices guide for new development near water bodies in 

Alberta's settled region. Alberta Environment and Sustainable Resource Development. 

Retrieved from www.environment.gov.ab.ca/info/library/8554.pdf. Copyright 2012 by the 

Province of Alberta. Reprinted with permission. .................................................................. 77 

 

  



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

5 

List of Tables 

Table 1. Research Objective Summary Table – Developed from the literature review ............... 44 

Table 2. Natural Ecosystems, comparing Red Deer's Growth Boundary to the Subwatershed. .. 47 

Table 3. Interview Summary Table .............................................................................................. 67 

Table 4. Landscape Buffer Matrix. Adapted from the Government of Alberta, Stepping back 

from the water: A beneficial management practices guide for new development near water 

bodies in Alberta's settled region. Alberta Environment and Sustainable Resource 

Development. ......................................................................................................................... 82 

 

  



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

6 

List of Appendices 

Appendix A – Survey Detail Responses ....................................................................................... 96 

Appendix B – Survey Summary Responses ............................................................................... 125 

Appendix C – Interview Consent Form ...................................................................................... 136 

Appendix D – Interview Framework .......................................................................................... 138 

Appendix E – Consolidated Interview Summary ....................................................................... 142 

Appendix F – Municipal Setback Comparison ........................................................................... 167 

  



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

7 

Acknowledgements 

The time, energy, and commitment required for me to complete this thesis cannot be 

understated. This project has required a significant sacrifice of both personal time and 

professional focus. I would not have been successful without my wife’s support and acceptance 

of me skipping out on vacations and receding to my office on almost a daily basis. In addition, 

Meghan’s countless hours of review, proofreading, and overall motivation significantly 

contributed to my overall work. I would also like to take the opportunity to acknowledge the 

support of my family and friends through the process, who consistently understood when I 

regularly turned down dinner invitations, passed on vacations, skipped days of rock climbing, 

and even shied away from adventure races.  

Greg Scott has been a very supportive project sponsor and employer. Greg’s advocacy for 

land protection and park development has placed Red Deer in an excellent position for becoming 

an ecological role model for other municipalities. The organization’s financial and professional 

investment in me through my career has been greatly appreciated. Without their support, I would 

not have pursued a master’s degree nor would I have gained such an appreciation for the 

complex environmental issues and solutions faced by local governments.  

Dr. Chris Ling, the MEM professors, and other students at Royal Roads University have all 

greatly impacted how I view the world. The efforts, passion and support of these individuals 

have been inspiring and motivating. With such passionate and knowledgeable people sharing a 

focus on a sustainable future, it gives me hope that we can achieve a more sustainable world. 

  



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

8 

Introduction 

Nature’s form and function have historically played a major role in defining human 

development patterns. Until recently, only the very boldest architectural achievements such as 

the Inca’s construction of Machu Picchu appeared to significantly challenge the natural world 

(Wright, Zegarra, & Lorah, 1999). That said, over the last century we have witnessed 

extraordinary achievements in engineering and construction (Haldar & Mehrabian, 2008). These 

engineering achievements have removed nature as a significant barrier to development. In an 

urban environment, waterways can be routed into underground piped networks; wetlands and 

ravines can be filled; buildings can be erected immediately adjacent to slopes; forests and 

agricultural lands can be cleared; and meandering creeks can be channelized, all in an effort to 

provide intensive urban land-uses (Government of Alberta, 2012).  

However, trading off the protection of natural areas in favor of development can 

compromise ecological function, which in turn, can significantly contribute to local and global 

environmental degradation (Forman, 2008; Secretariat of the Convention on Biological 

Diversity, 2012). The impacts of failing to recognize or plan for ecological function can include 

increased risk of natural failures such as flooding and slope failures, species displacement, 

surface and groundwater contamination, and loss of biodiversity (Forman, 2008; Government of 

Alberta, 2012; Meffe, Nielsen, Knight, & Schenborn, 2002). At the local level, the failure to 

balance development needs with ecological protection can most effectively be addressed by 

educating policy makers on the costs of ecosystem loss and by providing alternative land use 

solutions which can address both sustainable urban growth and landscape level ecosystem 

protection (Bueren, 2012; Forman, 2008; Meffe et al., 2002).  
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Nearly sixty percent of the global population, or five billion people, are anticipated to 

reside in urban centers by 2030 (Forman, 2008). This number is a sharp increase from the three 

billion individuals who presently reside in cities (Forman, 2008). The significant population 

increase will dramatically affect natural spaces and landscapes; they will face increased 

development pressures from urban sprawl and urban densification (Forman, 2008). To manage 

these pressures in a sustainable way, municipal growth needs to adequately consider the natural 

landscapes and the ecosystem functions, known as ecosystem goods and services (EGS) 

(Forman, 2008; Levin, 2009).  

Within Canada, municipal governments are delegated their authority to plan urban land 

use and development from their respective provinces (Muldoon, Lucas, Gibson, & Pickfield, 

2009). This authority creates opportunities for local governments to minimize the impacts of 

urbanization on the surrounding ecosystems while still providing citizens a high quality of life, 

thereby growing in a sustainable way (City of Red Deer, 2008; Government of Alberta, 2000). 

Although municipalities often use the term sustainability for community planning (City of Red 

Deer, 2011c), most cities are not truly sustainable (Forman, 2008). Within the boundary of a city 

and perhaps even globally, human consumption exceeds nature’s capacity for providing enough 

food, water, or resources to sustain life (Dale, 2001; Forman, 2008). The result is that cities 

depend on surrounding natural systems as sources of fresh water, agricultural production, and 

energy extraction (Forman, 2008). As populations increase, the demand on the surrounding 

natural systems correspondingly increases. However, because of the physical expansion of cities, 

there is also a reduction of agricultural and natural systems available to support urban 

consumption (Forman, 2008; Perlman & Milder, 2005). Combining the increase in resource 

demand with a reduction in supply means that urban growth has a compounding strain on our 
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surrounding ecosystems and natural resources. Fundamentally, a shortage in these resources 

will reach a threshold whereby urban growth and population increases will no longer be viable. 

Managing both population increases and urban growth in a more sustainable manner 

requires a greater governance focus on protecting natural areas to preserve ecosystem functions 

within an urban environment (City of Red Deer, 2011b; Dale, 2001). This approach focuses on 

retaining a significant portion of the current supply of ecosystem goods and services within 

urban development areas. By protecting the supply of ecosystem services while reducing public 

consumption of these resources, a more sustainable approach to urban development can be 

achieved (Secretariat of the Convention on Biological Diversity, 2012). In order to better protect 

the supply of ecosystem services, policy makers require an understanding of the relationship 

between landscape structures and landscape functions (Government of Alberta, 2012). In 

addition, policy makers should consider an ecosystem’s capacity to adapt to increased human 

influences and environmental changes (Folke et al., 2010). 

The City of Red Deer is the largest urban municipality in the Red Deer River watershed 

(Aquality Environmental Consulting Ltd., 2009) Like many municipalities, Red Deer strives for 

sustainability and ecosystem protection (City of Red Deer, 2011b). Using the City of Red Deer 

as a case study, this thesis explores the community’s natural landscapes, identifies the 

opportunities and threats to these landscapes, and recommends policies, which provide 

sustainable solutions to future landscape protection. These policy recommendations aim to 

balance the clear need for community growth with the equally important role of protecting the 

natural environment and ecosystem functions.  
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Figure 1. Location of the Red Deer River Basin and the City of Red Deer within the Province of 

Alberta. Government of Alberta, 2013, South Saskachewan river basin information portal. From 

http://ssrb.environment.alberta.ca. Copyright 2013 by the Province of Alberta. Reprinted with 

permission. 
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Research Question, Objectives, and Methods 

Research Question  

The goal of this thesis was to take a step back from the constraints of current legislation 

and historical land protection practices to evaluate a more holistic approach to municipal policy 

development that would address the ecological preservation needs of the City of Red Deer. The 

key question examined in this thesis was: 

What policy recommendations should the City of Red Deer adopt to effectively prioritize 

and preserve the natural landscapes located within the growth boundary of the city and 

what buffers should be put in place to protect these ecosystems?  

Research Objectives 

With such a complex and multifaceted research question, a series of research objectives 

were required to develop policy recommendations. Each of the individual objectives contributed 

in part to the research recommendations and conclusions. The objectives followed a systematic 

and logical approach; they included: 

1) Determine why it is important for municipalities to plan for the protection of natural 

areas and landscapes; 

2) Identify the goals and vision of Red Deer related to natural area protection; 

3) Assess the constraints and opportunities that municipalities encounter when working 

toward natural area protection;  

4) Identify the relationship between the functionality of an ecosystem and the proximity 

of urban development; 

5) Clarify the best management practices for reviewing and evaluating landscape 

protection and development buffers; 



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

13 

6) Assess the policies or practices that could be implemented to better protect the 

landscape structure and ecosystem functions for an urban municipality in Alberta.  

Research Methods 

In order to address the research objectives and ultimately answer the research question, 

this thesis utilized mixed methods research (Johnson & Onwuegbuzie, 2004) and methodological 

triangulation (Jack & Raturi, 2006) under an umbrella of a single-case study (Woodside, 2010). 

Case studies are effective at reviewing the various conditions and contributing factors which 

contribute to overall decision making (Woodside, 2010). Woodside (2010) describes that case 

study research allows for an increased understanding of the individuals and behaviours that lead 

to decision-making. By focusing on a single case study, a researcher can delve deep into a topic 

and determine specific recommendations related to the case subject (Woodside, 2010).  

Municipal land planning decisions are made with input from a wide variety of 

professional staff, land developers, stakeholder groups, and politicians. As a result, exploring the 

land protection process of a single municipality provides insight into the contributing factors that 

influence land protection decisions. Using a single-case study allowed the researcher to identify 

the land protection goals and values of a single municipality, and assess the effectiveness and 

opportunities to better achieve these goals within the constraints of current legislation. This case 

study used mixed methods research to bring together data from a variety of sources. Mixed 

methods research is ultimately the combination of qualitative and quantitative data coming from 

a wide variety of sources which contribute to an overall conclusion (Johnson & Onwuegbuzie, 

2004). With a combination of qualitative and quantitative data coming from a variety of sources, 

integrating the information through a methodological triangulation process reduced the inherent 

flaws of the single data source (Jack & Raturi, 2006).  
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In order to leverage the data being collected, different levels of literature were 

reviewed, including academic literature, journal articles, and government documents supported 

by literature and research. This literature was partnered with relevant provincial legislation and 

was triangulated using the single-case specific data that included Red Deer’s documentation and 

the results from the survey and interviews. This data triangulation approach allowed the 

researcher to develop the thesis results from a combination of sources (Jack & Raturi, 2006). The 

limitations of methodological triangulation can include making generalizations and inferences 

based on incomplete data and biases of research participants (Jack & Raturi, 2006). In order to 

reduce the likelihood of generalizations, the information provided within the interviews and 

surveys was related back to the literature, which included specific science based analysis, to 

develop the thesis recommendations.  

This thesis identifies the vision and goals of the protection of Red Deer’s ecosystems and 

translates these goals into tangible land protection and buffer metrics. The information and data 

presented in this thesis were generated following the completion of: (a) a literature review; (b) a 

document review of the City of Red Deer and Province of Alberta that included planning 

documents, bylaws, policies, and visioning documentation; (c) a comparison of similar 

municipalities to explore innovation and variances in individual practices; (d) interviews with 

key stakeholders and city staff; and (e) an online survey completed by an diverse group of local 

participants involved in land use planning.  

Data collection 

Literature Review.  

The review of literature related to land use planning, environmental protection, urban 

sustainability, and landscape ecology provides a foundation for meeting research objectives one, 
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three, four, five, and six. Specifically, the literature review was intended to investigate and 

assess key considerations of urban growth which included landscape planning, planning 

legislation, ecological management, ecosystem goods and services, and natural area resilience. 

These topics offered insight into the importance of natural areas, the relationship between 

ecosystem structure and function, and best management practices for land protection planning. 

This information partnered with the case study, interviews, and survey led to the policy 

recommendations to the City of Red Deer.  

Case Study Review.  

By using the City of Red Deer as a case study, the specific goals and visions of the 

community can be assesses thereby serving to achieve research objective 2. Government bodies 

proactively document their long-term vision and development plans through a combination of 

legislation, published planning documents, land-use mapping, and their policies. Due to the 

broad scope and responsibility of government, their vision statements can be interpreted as vague 

and ambiguous. However, the effectiveness of vision and policy development can be evaluated 

through a review of relevant actions. In response, this thesis includes a documentation review, 

interviews, and a survey to evaluate the success and challenges of current practices of Red Deer 

to identify opportunities for enhanced policies and practices for the city.  

This thesis also explores the municipal planning impacts of the Province of Alberta’s 

vision for clean water, which is intrinsically linked to watershed management and urban 

planning. Throughout 2012, the Province produced a significant amount of new literature that 

focused on the protection of riparian areas and the provision of vegetated buffers adjacent to 

water bodies (Clare & Sass, 2012; Government of Alberta, 2012). This documentation is linked 

to Alberta’s Water for Life Strategy, whereby the Province is attempting to enhance water 
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quality by providing education and awareness associated with a variety of topics including the 

impacts of adjacent land uses on water resources (Alberta Environment and Water, 2012a). This 

government plan recommends enhanced partnerships with municipalities for the protection of 

water within the province. This plan also has led to the development of two substantial research 

documents regarding the management of riparian lands and the proximity of development from 

water bodies and waterways (Clare & Sass, 2012; Government of Alberta, 2012).  

This thesis focuses on urban ecological action. As such, a variety of relevant municipal 

visioning and development plans, policies, and procedures were reviewed. The municipal 

documentation review included a comprehensive assessment of land-use planning and policy 

from the City of Red Deer including the Municipal Development Plan (MDP). The review of this 

statutory planning document generated insight into the highest level of municipal policies and 

ultimately, provided clarity on the level of landscape protection that Red Deer currently has in 

place. In addition to this statutory plan, Red Deer uses a number of guiding documents to 

translate vision into development action. Documents such as the Neighbourhood Planning and 

Design Guidelines, Engineering Design Guidelines, Red Deer River Watershed Report, 

Environmental Master Plan, and River and Tributary Park Concept Plan provide significant 

insight into the goals and implementation strategies of the City related to natural area protection.  

The City of Red Deer’s municipal planning documentation has been supplemented with 

documentation from a not-for-profit society, specific to the Red Deer River watershed and 

Waskasoo subwatershed. Watershed planning provides a regional context for urban ecosystem 

planning which is foundational within this thesis (Aquality Environmental Consulting Ltd., 

2009). This regional approach contextualizes the significant role that municipalities play in the 

protection of an entire watershed. In addition to the literature and government documentation, 
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GIS data, including Red Deer’s ecological profile (EcoSpace) data, were utilized to calculate 

and assess the areas of current landscapes and buffers. This combined literature and data allowed 

for a thorough understanding of the City’s current and historic land protection efforts and 

provided insight into future planning and development trends.  

In-person Interviews.  

Semi-structured interviews were planned and conducted using qualitative interviewing 

techniques (Gubrium & Holstein, 2002). This method allowed for increased participation in the 

research by individuals who had significant roles in Red Deer’s land use planning and ecological 

policy development. By drawing on the participants’ individual experiences, the researcher was 

able to better understand the research topic and the specific challenges faced by these individuals 

in addressing policy gaps (Gubrium & Holstein, 2002). This approach allows for a more in-depth 

understanding of the goals and vision of Red Deer therefore better responding to research 

objectives two and six. As a current employee of the City of Red Deer, the researcher recognized 

that one of the challenges of completing research on his organization’s practices was the 

potential for personal perceptions and biases to creep into the research. In an effort to remain 

impartial, he interviewed staff and stakeholders who were familiar with the land development 

and municipal decision making process and incorporated their views and perceptions into the 

research. The in-person interviews included two key senior level staff from the City of Red Deer 

and two representatives from local not-for-profit groups that focus on ecological protection and 

interpretation. The purpose of the interview process was three-fold:  

1) To identify how land protection decisions are made in Red Deer. By understanding 

the process for how decisions are made, policy recommendations could be focused on 

the key points of influence in municipal decision making; 
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2) To probe into the perceived effectiveness of the current City practices and policies 

related to land planning and ecosystem protection. Being that all of the interview 

participants are experts in their fields, policy gaps and perceptions of effectiveness of 

municipal policy were able to be brought to light; 

3) To assess any barriers to future policy recommendations that may arise. This was an 

important component of the thesis, because if the policy recommendations were 

viewed as outlandish or impossible to achieve, there would be no reason to propose 

them.  

By conducting the interviews, the researcher was able to draw on both corporate 

perspectives and the perspectives of not-for-profit organizations regarding the level of adequacy 

of Red Deer’s vision, goals, decision making process, and actions. This format allowed for an 

increased flexibility for respondents to include experiences and examples relevant to the research 

questions (Wilson, 2012). The semi-structured format also provided anecdotal evidence as to the 

motivations of senior administration and City Council in reviewing and prioritizing policy, 

thereby providing insight into effective policymaking.  

The participants were selected because of their familiarity with the research topic and 

their involvement with the review of urban development and land protection plans and policies. 

In the interviews, all participants were asked the same or very similar questions (see Appendix 

D). The interview questions were provided in advance so that interviews could be conducted 

efficiently and to afford preparation time for the participants. This interview format also included 

an opportunity for open-ended conversations which provided greater insight into the topic.  

Within the interviews, a recording device was used to accurately record the 

conversations. The recording was supplemented with hand written notes to support a potential 
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technical failure. The digital information was transcribed into separate Microsoft Word 

documents with only incomplete sentences and verbal interjections removed from the text. These 

transcriptions were then transferred into a summary table format outlined in Appendix E. Within 

this thesis and appendices, interview participants are identified only as “Respondents 1 – 4” to 

ensure the protection of confidentiality. In accordance with the Royal Road University’s Ethical 

Review Guidelines, all interview participants signed a participant consent form, and all questions 

were approved by Royal Roads University’s Ethical Review Committee. The combined 

qualitative data from the interviews was integrated throughout the case study and within the 

results and recommendations of the thesis.  

Participant Survey.  

In order to provide a greater level of detail on the specific landscape protection and 

development setback objectives of Red Deer, an online survey was circulated to city staff and 

community stakeholders. Incorporating this survey into the research provided further insight into 

research objective two. In addition, it focused the policy recommendations as outcomes to 

research objective six. The following departments and stakeholder groups were included in the 

circulation: Planning; Engineering; Land and Economic Development; Recreation, Parks and 

Culture; Inspections and Licensing; Environmental Services; and representatives of local non-

government agencies including the Red Deer River Naturalists, Waskasoo Environmental 

Education Society, and Red Deer River Watershed Alliance. Survey participants were selected 

because of their roles in the planning and development process of Red Deer. The familiarity of 

survey participants with the thesis topic was beneficial because more direct and technical 

questions could be asked, without providing extensive background information (Fowler, 2002). 

The purpose of the survey was four-fold:  
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1) For participants to prioritize the protection of specific landscapes within Red 

Deer’s growth boundary. By understanding which landscapes represented the highest 

priority from the participants, the researcher was able to focus recommendations on 

the protection of these specific landscapes; 

2) For participants to prioritize the importance of the ecosystem goods and services 

provided by retaining buffers. With an increased understanding of priority EGS’s of 

participants, the researcher was able to adopt specific buffer width recommendations 

to protect the priority EGS’s; 

3) To compare the perceived importance of protecting ecological areas compared with 

the economic and recreation needs of the community as the city grows. These 

questions provided qualitative data on the values of research participants in balancing 

ecological protection with urban development;  

4) To provide an opportunity for individuals who could not be involved in the interview 

process to provide direct input into this thesis topic with the inclusion of questions 

that allowed for open-ended responses.  

The survey was created using Survey Monkey, an online tool for simple survey 

development and distribution. A single survey was used for both internal and external 

stakeholders in an effort to ensure consistency in the response (Fowler, 2002). All questions were 

approved as part of the ethical review process by the Royal Roads University’s Ethical Review 

Committee. A link to the online survey was sent by email to 30 City of Red Deer staff from 16 

departments, and six community stakeholder contacts from three local environmental advocacy 

groups. Participants were encouraged to forward the survey link to other interested parties in an 

effort for a broader array of responses. Participants were given 15 days to complete the 10 
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question survey. Survey questions consisted of a combination of ranking, rating scale, and 

matrix of choices. Opportunities for open-ended responses were also provided that allowed 

participants to provide more detailed comments, thoughts, and directions to enhance the 

inclusivity of the research (Fowler, 2002).  

The results of the survey were analysed using a descriptive statistical analysis (Sue & 

Ritter, 2007). Following the completion of the survey, the data was amalgamated into a series of 

tables and graphs outlined in Appendix B. The graphs used an average data coefficient from the 

survey to establish a benchmark for each question to be reviewed (Sue & Ritter, 2007). In 

addition, themes on landscape prioritization and primary purposes of ecological protection were 

noted. By identifying the common themes from the survey, the researcher was able to focus the 

thesis recommendations and outcomes bases on the highest priorities of participants.  

Complete survey results are included as Appendices A and B. Appendix A encompasses 

the detailed results of each survey question as answered by each participant. Appendix B 

illustrates the responses in a combination of table and chart summaries utilizing a ratings average 

to assess the overall results of all survey participants. This summary comparison provides a 

mechanism for assessing the overall view of a large group being asked a number of questions 

(Sapsford, 2007).  
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Literature Review 

In order to effectively develop policies for ecological protection in an expanding urban 

municipality, it is essential to understand the drivers of growth and the legislative framework 

associated with landscape conservation. In addition, this section focuses on landscape planning 

and considerations for making decisions regarding ecological protection. Specific information on 

the appropriate widths of buffers between developed lands and natural areas to provide long-term 

sustainability to the natural systems was also included. This literature review provides a high-

level overview along with some comprehensive examples that directly relate to the research 

objectives. 

Impacts of Urbanization and Growth on Global and Local Ecosystems 

In 2005, the United Nations completed the world’s most comprehensive review of global 

ecosystem quality, called the Millennium Ecosystem Assessment (2005), in response to global 

urbanization, biodiversity loss, and global environmental challenges. Within this review, global 

strategies for action were developed to combat many of the 21st century’s greatest environmental 

challenges. Over 1300 experts from 95 countries participated in this assessment which produced 

twelve separate reports (Millennium Ecosystem Assessment, 2005). The Millennium Ecosystem 

Assessment (2005) identified the primary global environmental issues as climate change, loss of 

biodiversity, diminished water quality, and decreased capacity of ecosystem services 

(Millennium Ecosystem Assessment Board, 2005). In addition, the report identified ecological 

protection and conservation at the local level partnered with environmental education and 

connecting people with nature as primary objectives for assisting in combating these global 

environmental issues (Millennium Ecosystem Assessment Board, 2005). This connection 
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between global impacts and local decision making further justifies the need for municipal 

policy makers to reconsider how they plan and prioritize natural area protection in the face of 

increased urbanization. 

Nelson (2005, p. 76) identifies “urbanization” as the growth of urban population, “urban 

growth” as the build-up and infill of populations, and “urban sprawl” as the expansion of cities 

into rural areas. Although urbanization and urban growth contribute to increased demands on the 

environment and ecosystem services, urban sprawl has the greatest impact on the physical 

landscape and, as a result, the greatest impact on ecosystem protection (Nelson, 2005). On a 

global scale, the world’s urban footprint is anticipated to triple between 2000 and 2030 and this 

growth includes expansion into areas which contain high levels of biodiversity (Secretariat of the 

Convention on Biological Diversity, 2012). The physical growth of cities, partnered with the 

corresponding reduction in supporting ecosystems, results in an unsustainable human system 

whereby water resources are strained, global food supply is restricted, and significant pollution is 

produced (Dale, 2001).  

Forman (2008) demonstrates that beyond the loss of biodiversity, increases in pollution, 

and increases in human demand on the environment, urbanization also has considerable impact 

on downstream riparian areas and water resources. In urban areas, surfaces of low permeability 

increase the volume and velocity of overland water flow from the natural state of the land 

(Forman, 2008). Frequently, the water runoff is channelized into underground pipe networks 

which are directed back into streams and rivers (Forman, 2008). In many cases, limited or no 

filtration is provided prior to water re-entering natural river and stream channels (Government of 

Alberta, 2012). The results of high volume, high velocity, and low quality water entering 

watercourses can include downstream flooding, significant bank erosion, high levels of 
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sedimentation, and high levels of pollution, which subsequently can result in property damage 

and loss of biodiversity (Forman, 2008). Ensuring that urban growth planning considers regional 

and even global implications of decision making is imperative for responsible urban 

development (Perlman & Milder, 2005).   

Legislative Framework for Urban Natural Area Protection 

The Constitution Act of 1867 allocated “residual powers” to the federal and provincial 

governments who in turn interpreted these powers in developing legislation that included 

protection of the environment (Muldoon et al., 2009). A number of legislative tools exist at these 

senior levels of government which can positively impact global, national, and local land 

protection efforts; however, the majority of land use planning responsibility is ultimately 

delegated to municipalities (Muldoon et al., 2009). Municipalities have historically only held the 

authority that is delegated to them by the Province as they do not hold any constitutional powers. 

The Province has, however, delegated the authority for municipalities to make bylaws and land 

use planning decisions, which can be utilized to protect landscapes and ecosystems in the course 

of urban development (Muldoon et al., 2009). 

At the highest level, the Federal government is responsible for the Environmental 

Protection and Enhancement Act, the Fisheries Act, the Migratory Birds Convention Act, the 

Species at Risk Act, and the Navigable Waters Protection Act (Clare & Sass, 2012; Muldoon et 

al., 2009). From a land use planning perspective, these forms of legislation are utilized to assess 

the feasibility and constructability of large-scale construction projects; however, they have not 

significantly impacted typical urban land use planning with the exception of major 

contraventions to these acts or the regulations (Muldoon et al., 2009).  
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The Province of Alberta plays a significant role in land management and ultimately 

holds the constitutional authority for implementing and enforcing the following relevant Acts: 

Water Act, Alberta Land Stewardship Act, Public Lands Act, Surveys Act, Municipal 

Government Act, Agricultural Operation Practices Act, Soil Conservation Act, and Wildlife Act 

(Clare & Sass, 2012). The legislation from the Water Act is supported by the Province’s Water 

for Life Strategy, which has been developed to protect the province’s water resources (Alberta 

Environment and Water, 2012b). The Water for Life Strategy and Water Act combine to focus 

on water conservation and protection to ensure an adequate water supply, safe drinking water, 

and healthy aquatic ecosystems (Alberta Environment and Water, 2012a; Clare & Sass, 2012).  

In land use planning within Alberta, no legislation is more important than the Municipal 

Government Act (MGA). This Act empowers municipalities to make land use planning decisions 

and to implement bylaws which, at the urban level, guide the development process and 

ultimately can be utilized for ecosystem protection (Government of Alberta, 2000; Government 

of Alberta, 2012). Within the empowering legislation of the MGA, there are three primary 

mechanisms that can be used for protecting lands.  

The first mechanism is to utilize a municipality’s land-use bylaw which can be applied to 

both private and public lands (Government of Alberta, 2000). This approach is often used for 

establishing structural protection and special conditions where development could be impacted 

by natural events such as flooding and slope failures (Government of Alberta, 2000; Parkland 

Geotechnical Consulting Ltd., 2008). The benefits of this approach to landscape protection are 

that the bylaw is applied to private lands and that the subdivision process is not required as a 

trigger for enforcement (Government of Alberta, 2000). The result is that this can be an effective 
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mechanism for protecting development; however, this process does not explicitly protect 

natural areas and ecological systems.  

The second approach is for municipalities to require the dedication of lands during a 

subdivision process. Within the Municipal Government Act (Government of Alberta, 2000), 

municipalities have the authority to require lands to be dedicated if they meet the definition of 

environmental reserve (ER) dedication as outlined in section 664(1) of the MGA (Government of 

Alberta, 2000). This section focuses on the protection of some specific landscape forms and 

functions including: “a swamp, gully, ravine, coulee or natural drainage course, land that is 

subject to flooding or is in the opinion of the subdivision authority, unstable, or a strip of land 

not less than six meters in width, abutting the bed and shore of any lake, river, stream or other 

body of water for the purpose of preventing pollution, or providing public access to and beside 

the bed and shore” (Government of Alberta, 2000, p. 358). This description includes both 

specific landforms as well as the functions of providing public access and preventing pollution. 

The legislation, unfortunately, fails to identify the acceptable levels or methods preventing 

pollution or facilitating public access. This ambiguity creates a situation where municipalities 

must interpret the legislation and adopt policy to address the land dedication (Government of 

Alberta, 2012).  

The MGA (2000) does not address other important functions including: biodiversity, 

wildlife connectivity, habitat, carbon sequestration, ground water quality, or alternative quality 

indicators of water. These functions are all important considerations in planning for urban 

sustainability (Dale, 2001; Forman, 1995; Forman, 2008). However, because many 

municipalities in Alberta rely on ER dedication as their primary means of protecting ecosystems, 

these important ecosystem functions are not retained (Clare & Sass, 2012; MacIntyre, 2011).  
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Beyond the challenges of defining environmental reserves and the ecosystem 

limitations contained within the legislation, a further constraint of relying on ER dedication is 

that land dedication can only be recognized when a land parcel is subdivided. Privately owned 

lands which have not been subdivided, lands that do not meet the description of ER, land parcels 

which cannot be subdivided, and lands which are exempted within the legislation are completely 

precluded from ER protection (Government of Alberta, 2000). The result is that alternative land 

protection methods, landowner stewardship, or outright land purchase by conservation groups or 

municipalities is required to protect these ecosystems.  

In addition to environmental reserves, municipalities are permitted to take up to ten 

percent of the overall developable land mass as Municipal or School Reserve (MSR) 

(Government of Alberta, 2000). Although this form of dedication can be allocated to the 

protection of natural areas, it requires trading off the provision of recreational and school lands, 

which can have a negative impact on the quality of life of citizens (Clare & Sass, 2012). Beyond 

allocating municipal reserve within a development, municipalities are permitted to take money in 

lieu of municipal or school reserve when less than 10% of the developable land mass is not 

dedicated as MSR (Government of Alberta, 2000). This funding can also be allocated to 

purchase natural areas, or, to supplement future municipal and school reserve dedication on land 

parcels where ER and MSR do not adequately meet the community needs (Government of 

Alberta, 2000; Clare & Sass, 2012). A similar provision of money in lieu of environmental 

reserves is not included within the Act but would be beneficial at providing both financial 

incentives for a developer to retain natural ecosystems or to provide an additional municipal 

funding source that could be allocated to the future acquisition of unprotected ecosystems.  
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The third approach to landscape and environmental protection is a municipality’s 

ability to implement and enforce bylaws (Muldoon et al., 2009). This legislated authority is an 

important concept when exploring the authority of a municipality. Hudson v. Spraytec (2000) set 

the stage for the municipal implementation of bylaws which enforce environmental requirements 

at the local level. In this case, the Supreme Court upheld that a municipality could pass and 

enforce a bylaw which banned the cosmetic application of pesticides (114957 Canada Ltée 

(Spraytech, Société d'arrosage) v. Hudson (Town), 2001). The Supreme Court found that 

restricting pesticide use fell within the general citizen welfare powers of a municipality 

(Muldoon et al., 2009). Although this ruling was for a Quebec municipality, and the municipal 

empowering legislation came under Quebec’s Cities and Towns Act, Alberta has similar 

legislation. Under section 7 of the Municipal Government Act, a municipality is empowered to 

pass bylaws for “(a) the safety, health, and welfare of people and the protection of people and 

property” (Government of Alberta, 2000, p. 34). Because the relatively open ended description 

associated with “health and welfare of people” and “the protection of people and property”, 

municipalities are able to test the flexibility and authority of the judicial system which may not 

be as prescriptive as once thought (Muldoon et al., 2009). 

Although there are shortfalls within specific portions of legislation, the combined 

legislative authority of the federal, provincial, and municipal governments provide a strong 

foundation for forming landscape protection and development buffer policies within urban 

development. This authority, partnered with a comprehensive understanding of how to plan for 

landscape and ecosystem protection, forms the foundation of developing land protection policies.  
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Partnering Land Planning and Landscape Ecology 

Land use planning should adequately consider the existing ecology and landforms to be 

effective in developing sustainable urban development plans (Leitão & Ahern, 2002). 

Ecological-based land use planning is rapidly becoming one of the preferred methods for 

planning and managing natural landscapes within an urban environment (Perlman & Milder, 

2005). Perlman et al. (2005, p. 2) identifies two central goals for ecological-based land use 

planning: “1) to conduct human activities on landscape in a way that conserves native species 

and ecosystems, and 2) to promote liveable communities that benefit their surrounding 

ecosystems while protecting human health and safety.” This planning approach looks at an entire 

landscape to develop a regional framework of land protection while recognizing the human 

influence on these ecosystems (Perlman & Milder, 2005).  

The ecological-based approach is similar to the landscape approach associated with 

species protection (Meffe et al., 2002). Meffe et al. (2002) identify that a landscape approach 

focuses on the pattern of a landscape instead of the process that the landscape is performing. This 

approach therefore takes the position that by protecting the fundamental structure of a landscape, 

the ecosystem function and processes will also be retained. Richard T. T. Forman (2008) 

explores both the ecology of landscapes and planning for urban regions by focusing on the 

structures and patterns of landscapes and the effects of varied patterns on biodiversity, species 

dispersal and biodiversity. Forman (2008) identifies that appropriate urban planning and design 

can effectively integrate human activity and development into the landscape mosaic.  

Planning for ecological systems has been compared to predicting the weather (Perlman & 

Milder, 2005); although the fundamental sciences are understood, the complex interactions, 

cumulative effects, and unknown implications of future environmental change require a cautious 
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planning approach (Meffe et al., 2002). It is often the complexity of ecosystem science that 

contributes to the failure of engineers and planners to recognize the significance of removing 

ecosystems to facilitate urban development (Forman, 2008; Perlman & Milder, 2005). An 

increased understanding of the relationship between landscape protection and ecosystem function 

can benefit policy makers by clearly explaining the complexities associated with this natural 

science. 

Landscape Structure, Ecosystem Function, and Capacity to Change 

Whether at the cellular level, the species level, the landscape level, or the global level, all 

life includes the elements of structure, function, and change (Capra, 1996; Forman, 1995; Meffe 

et al., 2002). Forman (1995, p. 239) asserts that “Landscape structure or pattern controls 

landscape function (how the area works), which alters structure, in turn causing function to 

change.” The importance of looking at urban planning and ecological protection under the lens 

of structure, function and change cannot be overstated.  

Landscape Structures. 

The term landscape structure refers to the: “distribution of energy, materials, and species” 

(Forman, 1995, p. 75) within an ecosystem of community. A landscape often includes complex 

scales and patterns which can make it difficult to understand. In an effort to simplify landscape 

structure, Forman (2008) recommends using a patch-corridor-matrix model for land use 

planning. The patch-corridor-matrix model categorized by Forman (2008) can be used to model 

structural patterns of landscapes. This approach takes all landscapes and categorizes them as 

either a patch, a corridor, or a background matrix (Forman, 2008). In applying this approach to 

urban areas, the background matrix can be viewed as the roadways, residential developments, 

and commercial and industrial areas. Corridors can be viewed as the rivers, streams, and even 
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utility corridors. Patches can include neighbourhood parks, small tree stands, retained wetlands 

and so forth. By breaking an overall landscape into these three components, linkages between 

flows of species and energy through the various landscapes can be assessed. Forman (2008, p. 

18) states that “the spatial pattern strongly controls movements, flows, and changes of both 

natural systems and people.” The benefit of planning using the patch-corridor-matrix model for 

protecting landscape structure is that it can be more easily understood by planners, developers 

and engineers, whose fields of expertise include assessments of spatial patterns (Forman, 2008).  

All types and sizes of landscapes play a significant role in the overall land mosaic 

(Forman, 2008). Large patches of natural area are important in protecting aquifers, connecting 

stream networks, sustaining viable populations of interior species, and ultimately can function 

naturally even with some human integration (Forman, 2008). Forman (2008) suggests that small 

patches combine to provide stepping stones that still facilitate populations of plant and animal 

species. He also postulates that unconnected patches may result in restricted genetic diversity and 

reduced resilience. Landscape edges and transitions between natural and man-made areas are 

especially important for planning (Forman, 2008). The edge of a habitat can have significantly 

different characteristics from its interior such as variations in species composition, a unique 

climate, and changes in lighting (Meffe et al., 2002). Meffe et. al (2002) suggests that some 

species are particularly sensitive to edges and that in general, predators and nuisance species are 

edge generalists and thrive in the environment which creates challenges for land managers in 

urban environments. Because habitat fragmentation often results in increased edges, thereby 

increasing nuisance species and predation, special attention should be given to protecting habitat 

for interior species (Forman, 2008). 
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Forman (2008) recommends that when planning for habitat conservation, focus should 

be placed on preserving large patches, ecologically unique landscapes, areas with high habitat 

diversity, and small patches that act as stepping stones. Supplemental considerations for land 

conservation include planning to prevent the spread of invasive species, preventing genetic loss, 

and protecting keystone species (Forman, 2008). The movement and flows of species and energy 

identified by Forman (2008) represent some of the functions of an ecosystem. Expanding on the 

functions that ecosystems provide and applying a valuation of these goods and services can 

further support land protection and buffer policies (Government of Alberta, 2012).  

Ecosystem Function - Ecosystem Goods and Services. 

A great deal of research has gone into identifying the ecosystem functions and the goods 

and services that nature provides. Ecosystem goods and services are the materials, foods, 

functions, and processes that are provided by the environment which benefit humans (Dale, 

2001; Levin, 2009). Some of these goods and services include water filtration, air purification, 

recreation and tourism, flood control, ground water recharge, carbon sequestration, provision of 

foods, species pollination, pollution reduction, nutrient cycling, maintenance of habitat, and 

balanced biodiversity (Dale, 2001; Forman, 2008; Government of Alberta, 2012; Levin, 2009; 

Perlman & Milder, 2005).  

Globally, the cumulative value of ecosystem services is estimated at $33 trillion per year 

(Perlman & Milder, 2005). These valuable goods and services are essential to the economic and 

social prosperity of a region; however, there are threats to these ecosystems that can compromise 

the sustainability of these essential services (Perlman & Milder, 2005). Perlman and Milder 

(2005) indicate that in urban areas, the greatest risk to ecosystem functionality and sustainability 

is the outright removal or reduction in the size of landscapes that provide ecosystem goods and 
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services. Without a comprehensive understanding of the impacts and cumulative effects on the 

overall system, land planning decisions can significantly alter nature’s ability to provide these 

services (Forman, 2008).  

Because of the significant value of ecosystem goods and services, some municipalities 

have begun to take dramatic action to protect ecosystems and their services in order to offset the 

costs of infrastructure. New York City is perhaps the best-known example of the city that 

recognizes the value of ecosystem goods and services. In 1989 New York City was facing a bill 

of six to eight billion dollars for the construction of a required water filtration plant (Perlman & 

Milder, 2005). Instead of constructing the water treatment infrastructure, the City reviewed what 

the cost would be to protect the upland watershed in an effort to allow nature to pre-treat water 

prior to it entering New York. In the end, a total of $1.4 billion was invested to protect the 

upland wetlands and watersheds; presently the watershed supplies nine million people with over 

1.3 billion gallons of potable water per day with only basic water treatment infrastructure 

(Perlman & Milder, 2005). This example demonstrates how land-use decisions of upstream 

municipalities can have a positive impact on both the infrastructure and the water quality needs 

of downstream users. It also demonstrates nature’s ability to filter water and in turn minimize the 

costs of urban water treatment.  

An additional overlooked example of ecosystem services is the economic impact of an 

urban forest. San Antonio, Texas, estimated that its trees provided $137 million in storm water 

management and pollution reduction benefits (Perlman & Milder, 2005). Trees absorb significant 

amounts of water, thereby reducing flood risk and reducing the storm water infrastructure needs 

of a community. Another often overlooked ecosystem service provided by protecting natural 

areas within a city are the values placed on recreation. The City of Calgary has found that the 
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economic benefits associated with recreation within the Bow River valley are approximately 

$16 million annually, and the City of Edmonton has estimated that the economic, social and 

environmental benefits of the North Saskatchewan River valley to be between $300 and $600 

million annually (Government of Alberta, 2012). These examples clearly demonstrate the ways 

natural protection can be translated into real economic benefits for municipalities, especially 

when they provide cost savings on water management infrastructure.  

Protecting a tree stand, preserving a wetland, providing recreation opportunities, and 

naturally filtering water are all effective initiatives that contribute to the sustainability of a 

community (Dale, 2001). However, the sustainability of nature itself must also be considered 

(Perlman & Milder, 2005). A natural system that is not robust enough, that is not connected to 

other landscapes, that is prone to overuse by people, or that has been modified too greatly, will 

ultimately become vulnerable and fail (Folke et al., 2010). The result of such a failure will likely 

be a significant change to the landscape structure and to the ability of the ecosystem to function 

in a productive way, thereby reducing the initial benefits of investing in retaining the area (Meffe 

et al., 2002). 

Ecosystem Resilience and Adaptive Capacity. 

Ecological systems are complex and are continually adapting (Loeuille, 2009). The 

complex adaptive system includes changes in species population, climate, habitat quality, 

disease, nutrient loading, natural disasters, and human influence (Folke et al., 2010; Levin, 

2009). Folke et al. (2010) find that when an ecosystem experiences a catastrophic change or 

conditions which exceed its capacity to adapt, it will ultimately fail or move to an alternative 

state. This failure or change in state results in either a reduction to the ecosystem goods and 

services being produced, or, a substantial investment in remediating the damages to the 
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ecosystem (Meffe et al., 2002; Folke et al., 2010). Urban development can have a profound 

impact on nature’s ability to adapt. One of the most significant impacts of urban development is 

the fragmentation of landscapes (Forman, 2008). Landscape fragmentation can impact the 

pollination and dispersion of natural vegetation and wildlife. The primary risk in an urban 

environment of fragmentation is the limitation of vegetation and species on island parcels to 

regenerate, resulting in a loss of genetic diversity and plant succession (Meffe et al., 2002).  

Resilience is “the ability of an ecosystem to recover from or resist disturbances and 

perturbation, so that the key components and processes of the system remain the same” (Levin, 

2009, p. 789). Urban land use and planning decisions can have a direct impact on the resilience 

of ecosystems. By protecting adequate habitat, providing corridors between habitat patches, 

reducing pollutant transfer to ecosystems, and retaining large amounts of biodiversity, systems 

can resist change naturally (Folke et al., 2010). Some of the more common impacts of systems 

with low resilience can include the spread of invasive species, a lack of succession of forests and 

vegetation, and ultimately the overall loss of biodiversity (Levin, 2009).  

Buffering nature from the influences of human activity and pollution is a primary 

mechanism for increasing its resilience (Folke et al., 2010). Physical buffers between the 

developed lands and natural ecosystems can reduce the overland flow of pollutants, provide 

wildlife habitat and corridors, enhance the water cycle and promote increased biodiversity 

(Government of Alberta, 2012), thereby making the ecosystem more resilient to change.   

Environmental Buffers and Development Setbacks 

The vegetated areas that surround lakes, rivers, wetlands, streams and natural landforms 

are identified as buffers; however, a buffer can also include any setback put in place that 

segregates natural lands from developed lands (Government of Alberta, 2012). In urban 
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planning, using buffers to protect and retain the ecosystem goods and services is essential to 

sustainability planning (Perlman & Milder, 2005). Pearlman and Milder (2005) find that the 

width of an effective buffer is directly linked to the ecological function that is attempting to be 

retained.  

All buffers provide ecological value; however, there are thresholds to their effectiveness. 

As an example, a narrow eight-meter vegetated buffer adjacent to a stream provides shade for the 

water body, bank stabilization properties, and small amounts of nutrient cycling (Perlman & 

Milder, 2005). However, this width of buffer would not be very effective in reducing the 

overland flow of pollutants, trapping sediments, absorbing excess nutrients, and providing 

wildlife habitat and connectivity for larger mammals (Perlman & Milder, 2005).  

The landscapes that surround water bodies are called riparian areas (Clare & Sass, 2012; 

Government of Alberta, 2012). Riparian areas receive the highest ecological benefit from having 

buffers in place because of the complex interactions between land and water but also because 

they have the highest levels of biodiversity (Government of Alberta, 2012). Clare and Sass 

(2012) have developed a provincial definition of riparian lands as  

“[t]ransitional areas between upland
1
 and aquatic ecosystems. They have variable width 

and extend both above and below the ground. These lands are influenced by and/or exert 

an influence on associated water bodies
2
, which includes alluvial aquifers

3
 and 

                                                           

1
 “Upland” is considered to be the land that is at a higher elevation than the alluvial plain or stream terrace or 

similar areas next to still water bodies, which are considered to be “lowlands” (Clare & Sass, 2012, p. 4). 
2
 “A water body is any location where water flows or is present, whether or not the flow or presence of water is 

continuous, intermittent or occurs only during a flood, and includes but is not limited to wetlands and aquifers 
(generally excludes irrigation works).” (Clare & Sass, 2012, p. 4). 
3
 “Alluvial aquifers are defined as ground water under the direct influence of surface water”  

(Clare & Sass, 2012, p.  4). 
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floodplains
4
, when present riparian lands usually have soil, biological and other 

physical characteristics that reflect the influence of water and/or hydrological processes” 

(p. 4). 

 This new draft riparian definition is important because it provides a provincial 

framework regarding the area boundaries associated with environmental reserve dedication 

within the Municipal Government Act (Clare & Sass, 2012). Understanding the complex and 

interconnected processes within a riparian area is essential for predicting the effects of removing 

or reducing a riparian area buffer.  

The impacts of underestimating riparian area buffers can include loss of ecosystems and 

diminished biodiversity, restricted public access, elimination of wildlife corridors, and increased 

water body pollution (Blanco-Canqui, Gantzer, Anderson, Alberts, & Thompson, 2004; Chibana, 

2008; Clackson, 2005; Lapping & Daniels, 2005). Because the width of a buffer is directly 

correlated with the effectiveness of ecosystem function, setbacks can be established to protect 

individual ecosystem functions (Clare & Sass, 2012; Government of Alberta, 2012). The primary 

ecosystem functions that were identified as being most important to research survey participants 

included: protecting water quality, retaining biodiversity and wildlife, and protecting 

development from natural failures.  

Protecting Water Quality. 

One significant ecosystem service that landscape buffers provide is the protection of 

water resources by removing sediments, heavy metals, phosphates, and nitrogen (Clare & Sass, 

2012; Government of Alberta, 2012; Palmer & Richardson, 2009). According to Palmer and 

                                                           

4
 “Floodplain is synonymous with flood risk area. The flood risk area is the area that would be affected by a 100-

year flood. This event has a one percent risk of being equaled or exceeded in any year.” (Clare & Sass, 2012, p.4). 
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Richardson (2009) only 3% of the earth’s total water supply is fresh water. Of that fresh water 

supply, less than 1% of that supply is available for human consumption (University of Michigan, 

2006). With such a limited quantity of fresh water available, protecting this valuable resource has 

become a primary sustainability objective for both international efforts and local planning (City 

of Red Deer, 2011b; Millennium Ecosystem Assessment Board, 2005). Earth’s water resources 

operate in a closed system, meaning that there is no net loss of water within the global system 

(University of Michigan, 2006). As a result, it is the degradation of the resource within the water 

cycle that creates the primary challenges for sustainability.  

Within Alberta, the provincial government is ultimately responsible for all water bodies 

and watercourses. However, because municipalities are ultimately responsible for approving the 

development of lands adjacent to these water resources, there is a clear synergy between 

municipal policy and provincial legislation. As shown in Figure 2, riparian lands do not have a 

clear segregation between water and land, and the riparian area includes both aquatic vegetation 

and upland vegetation (Government of Alberta, 2012). This figure demonstrates that the riparian 

buffers, which segregate development from water resources, are essential for the uptake of 

nutrients, reducing water velocity, allowing ground water infiltration and ultimately protecting 

the water cycle from the negative influences of human activity (Government of Alberta, 2012).  
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Figure 2. Illustration showing a riparian area and some of the interactions with water that take 

place. By Government of Alberta, 2012, Stepping back from the water: A beneficial management 

practices guide for new development near water bodies in Alberta's settled region. Alberta 

Environment and Sustainable Resource Development. Retrieved from 

www.environment.gov.ab.ca/info/library/8554.pdf. Copyright 2012 by the Province of Alberta. 

Reprinted with permission. 

Water quality can be severely impacted by overland flows, and as a result, water quality 

can be directly linked to the adjacent land use (Government of Alberta, 2012). Land uses that are 

particularly impactful to water include pasture land, urban commercial land, residential land, and 

golf courses (Government of Alberta, 2012). The primary water quality functions that are 

important when assessing buffers and adjacent land uses are sediment control, control of 

nutrients, ground water infiltration, water flow, and water temperature (Government of Alberta, 

2012; Palmer & Richardson, 2009).  

Aquatic species and habitat are prone to the impacts of sedimentation (Government of 

Alberta, 2012; Palmer & Richardson, 2009). Sediments carry contaminants, scour vegetation, 

impact fish and insect health, and ultimately disrupt the food web (Government of Alberta, 

http://www.environment.gov.ab.ca/info/library/8554.pdf
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2012). Sediment loads can be reduced by minimizing bank erosion and filtering overland 

runoff prior to it entering a water body. Dense, healthy natural vegetation is extremely proficient 

at accomplishing both of these tasks; by protecting vegetated riparian corridors, the negative 

impacts of sedimentation can be significantly reduced within riparian areas (Government of 

Alberta, 2012). Studies show that sedimentation transfer to water bodies can be significantly 

reduced by requiring vegetated filter strips adjacent to watercourses and water bodies with a ten-

meter grassed setback which can remove 85% - 95% of surface sediments (Government of 

Alberta, 2012).  

 Human activity and influence have altered the natural cycle of phosphorous and nitrogen 

to an even greater extent than carbon emissions resulting in climate change (Vitousek & Matson, 

2009). Riparian buffers have the capacity to remove nutrients from groundwater by way of 

vegetative uptake and denitrification (Government of Alberta, 2012). One of the greatest 

contributors to low water quality is the addition of phosphorus and nitrogen to water bodies 

(Schindler, 2008). Schindler (2008) acknowledges that phosphorous and nitrogen occurs 

naturally and provides aquatic plants with nutrients; however, increased human influence 

exceeds nature’s capacity. These two chemicals are common in waste removal, burning of fossil 

fuels, and chemical fertilizers, which are all prevalent within the urban environment and 

agricultural environments (Government of Alberta, 2012; Schindler, 2008). Because phosphorus 

occurs only in small quantities in nature, the addition of significant amounts of phosphorus can 

have profound impacts on the growth and eventual decomposition of aquatic vegetation 

(Government of Alberta, 2012). As a result of the decomposition, the excessive phosphorus and 

nitrogen ultimately leads to oxygen depletion in a water body, known as eutrophication, thereby 

adjusting the ecology and causing significant harm to the entire ecological system (Schindler, 
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2008). Twenty meter-wide vegetated filter strips on loamy soils have the capacity to remove 

90% of surface nitrogen. On sandy or gravel soils, the vegetated filter strip needs to be increased 

to forty meters to retain a 90% reduction.  

Vegetated filter strips (VRS) located adjacent to rivers, streams, wetlands and ephemeral 

drainage channels are very effective at removing sediments, excessive nutrients and overland 

pollutants, thereby filtering surface and subsurface water prior to it entering a water body. 

Because all sites contain unique characteristics such as soil composition, vegetation type and 

coverage, slope, and adjacent land uses, a fixed width setback may not be effective at protecting 

water quality (Perlman & Milder, 2005). The effectiveness and required width of filter strips 

varies based on the type of vegetation coverage, the slope of the land, and the soil structure. In 

general, forest coverage has been identified as the most effective vegetation at removing 

pollutants and reducing erosion (Government of Alberta, 2012).  

Protecting Biodiversity and Wildlife. 

The term biodiversity is a relatively recent addition to ecology, being used only in the 

past half century, and has become popular as a result of trying to measure the ecological impacts 

of human activity (Loreau, 2009). Levin (2009, p. 776) defines biodiversity as “[t]he genetic, 

taxonomic, and functional variety of all forms of life on Earth, encompassing the interactions 

among them and the processes that maintain them.” Much like the complexity of landscape 

structure, the complexity of biodiversity often causes this essential element of planning to be 

ignored in policy development (Noss, 1990). In order to plan for biodiversity at the local level, it 

is important to have a clear understanding of the concepts and to determine methods of 

measurement.  

Biodiversity includes the composition, structure, and function of nature (Meffe et al., 



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

42 

2002; Noss, 1990). Composition should be viewed as the living things that currently exist 

including everything from wildlife, trees, grasses, insects, funguses and bacteria (Meffe et al., 

2002). Structure considers the distribution of organisms, habitat, and landscapes; whereas, 

function identifies the processes, interactions, and demographics (Meffe et al., 2002). The 

components of biodiversity are considered at the landscape scale, community scale, species scale 

and even the genetic scale (Meffe et al., 2002; Noss, 1990). Because of the difficulties of 

understanding and measuring biodiversity, along with a lack of legislative support to explicitly 

protect biodiversity, it is often neglected as a consideration for land planning and protection 

(Noss, 1990).  

With the challenges of protecting biodiversity along with the complexities of retaining 

natural areas within an urban development, it is important to identify that rich biodiversity can 

successfully exist in a city (Secretariat of the Convention on Biological Diversity, 2012). The 

city of Brussels has more than 50% of Belgium’s floral species; Cape Town holds half of South 

Africa’s endangered vegetation types; and Sao Paulo, Brazil, the world’s third largest city, 

includes 21% forest coverage with 1,909 plant species (Secretariat of the Convention on 

Biological Diversity, 2012). These examples demonstrate the significant role that municipalities 

can play in the protection of biodiversity. Protecting biodiversity is important as it increases a 

community’s resilience to climate change, decreases the risks of flooding, and significantly 

improves the health and well-being of citizens (Secretariat of the Convention on Biological 

Diversity, 2012). 

Protecting landscapes and ensuring that adequate development buffers are in place can 

contribute greatly to protecting biodiversity (Government of Alberta, 2012). Because habitat 

fragmentation and loss of biodiversity are intrinsically linked, protecting biodiversity includes 
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ensuring that urban development can accommodate wildlife corridors and habitat (Kiett, 

Urban, & Milne, 1995). Perlman and Milner (2004) recommend approaching the conservation of 

species and ecosystems at the landscape scale as the best method to begin planning. In order to 

effectively plan wildlife corridors, it is important to have a good understanding of the varying 

habitat and corridor needs of different species, including birds, amphibians, mammals, and large 

undulates.  

Effective corridor widths for providing habitat along lakes, rivers, streams, and wetlands 

vary significantly based on the species of wildlife being accommodated. Birds for example, 

require buffer widths of 100 - 400 meters (Government of Alberta, 2012). Amphibians require 

widths from 100 - 340 meters, small mammals require widths of 60 - 100 meters, and large 

undulates often require 400 meters from a water body or 100 meters from the top of a valley 

(Government of Alberta, 2012).  

Protecting Development from Natural Failure. 

Municipalities hold natural person powers under the Municipal Government Act. This 

means that a municipality can be held liable for its actions (Government of Alberta, 2000). The 

impacts of underestimating the buffers along a waterway can include infrastructure and private 

property damage, often resulting from slope failures or flooding (Prince George Citizen, 1999; 

Government of Alberta, 2012). There are significant financial impacts of property damage 

resulting from natural damage. As an example, between 1995 and 1997, the United States 

suffered about $1 billion of natural hazard damage each week (Perlman & Milder, 2005). The 

local financial and human costs of failing to appropriately restrict development in flood prone 

areas can be significant. In 2005, floods in southern Alberta resulted in more than four million 

dollars in damages and resulted in four fatalities (Government of Alberta, 2012).  
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With such significant human and financial risks, it is not surprising that municipalities 

frequently develop policy that focuses on reducing their risk to liability. Municipalities approve 

development through the subdivision approval process, land use bylaw development, and 

building permit process (Government of Alberta, 2000). These processes are supported by policy 

and provide an opportunity for local government to manage risk associated with conflicts 

between nature and development.  

Literature Review Summary  

Effective policies can be developed by understanding the connection between urban 

planning and landscape ecology partnered with the ecological relationship between landscape 

structure, function, and capacity to change. These policies include establishing buffers and 

setbacks necessary to preserve ecosystems. The summary conclusions of this literature review 

are shown in Table 1. 

Table 1. Research Objective Summary Table – Developed from the literature review 

Research Objective: Literature Review Conclusion 

1) Determine why it is important 

for municipalities to plan for the 

protection of natural areas and 

landscapes; 

(a) Urbanization is a reality. Cities will continue to grow and planning for 

ecological protection is essential to long-term global sustainability; 

(b) Loss of biodiversity is directly related to urbanization; 

(c) Municipal governments have a significant role, including having delegated 

legislative authority, for protecting ecosystems and natural areas; 

(d) Within the legislative authority, there are many mechanisms that can be 

used effectively to protect natural areas; 

(e) Planning landscape protection is a complex science that can best be 

communicated to planners and engineers by incorporating landscape structures, 

patterns, and connections into urban land use planning.  

3) Assess the constraints and 

opportunities that municipalities 

encounter when working toward 

natural area protection;  

(a) There are limitations to the legislative authority of municipalities. Some 

landscapes and vegetation are not included in legislation; 

(b) The authority for municipalities is discretionary and vague which requires 

municipalities to adopt individual policies and practices for landscape 

protection;  

(c) Direct delegated legislative authority can be supplemented with 

discretionary bylaw powers if the bylaws support the health and welfare of 

residents.   
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4) Identify the relationship 

between the functionality of an 

ecosystem and the proximity of 

urban development; 

(a) There is a direct link between the structure of landscapes and the 

effectiveness of the landscape functionality;  

(b) The more fragmented a landscape is, and the closer development it is to 

natural areas, results in nature having a reduced capacity to provide ecological 

goods and services;  

(c) Ecological-based land planning approaches can be used to assess the level 

of ecosystem goods and services that will be provided by a landscape; 

(d) The value of ecosystem goods and services is significant but is often 

overlooked from financial calculations for development; 

(e) Planning, not only for landscape protection but for long-term landscape 

sustainability (resilience), is an essential consideration for urban municipalities.  

5) Clarify the best management 

practices for reviewing and 

evaluating landscape protection 

and development buffers; 

(a) Focusing land protection planning on riparian areas is important to protect 

the highest levels of biodiversity and to protect water quality; 

(b) Soil type, ground water depth, slope, vegetation cover, and adjacent land 

use all significantly contribute to planning for buffers between developed lands 

and natural areas;  

(c) Variable science-based setbacks are most effective for areas with diverse 

natural characteristics; 

(d) Biodiversity and wildlife accommodation require the largest natural area 

buffers and corridors but are necessary to allow for the continued sustainability 

of species; 

(e) Special buffer conditions exist when water bodies are fish bearing, when 

water courses are forested, and when waterways include meander belts;  

(f) Land protection planning should ensure the protection and safety of 

developed lands but also incorporate into planning ecological protection; 

(g) Landscape buffers can range from 20 - 400 meters depending on the 

ecological functions that are trying to be retained in an urban development.  

6) Assess the policies or practices 

that could be implemented to 

better protect the landscape 

structure and ecosystem functions 

for an urban municipality in 

Alberta. 

(a) Enhanced planning based on landscape structure and ecological function 

need to be used to effectively plan landscape protection; 

(b) It is necessary to maximize all legislative tools to protect natural areas from 

urban development.  

 

As identified in the literature review, a comprehensive setback policy would include 

consideration for both the landscape pattern and the function of the landscape being retained. As 

a result, policies would consider the communities highest priority landscapes and the ecosystem 

services that the community values the most. Once the priorities have been established, future 

policies should consider specific site conditions such as soil make-up, slope, vegetation 

coverage, natural hazards, and special conditions to develop a comprehensive matrix for land 

protection.  
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Case Study Background 

Red Deer is a mid-sized city in central Alberta that falls equidistantly between the major 

cities of Calgary and Edmonton within the Red Deer River Watershed. The Province refers to 

this area as the settled area of Alberta (Government of Alberta, 2012). From a provincial 

planning perspective, the settled area is predominantly set aside for agricultural and settlement 

lands, which make up approximately 39% of the total land mass of the province (Government of 

Alberta, 2012). This generic distinction of land use can be misleading: central Alberta, and the 

Red Deer area specifically, still include a vast abundance of natural landscapes and ecosystems.  

Red Deer is located specifically within the Waskasoo sub watershed (Aquality 

Environmental Consulting Ltd., 2009). Waskasoo is the smallest of the fifteen subwatersheds,  

encompassing 70,031 square kilometers of total area (Aquality Environmental Consulting Ltd., 

2009). The vegetation of the Waskasoo sub watershed is classified as central parkland and 

consists primarily of annual cropland (55.43%), perennial cropland/ pasture (23.72%), forested 

lands (6.57%), developed lands (5.2%), grasslands (4.52%), water bodies (1.54%) wetland 

(0.5%), shrub lands (0.42%), and exposed lands (0.06%). No data is available for the remaining 

2.49% of land (Aquality Environmental Consulting Ltd., 2009).  

Prior to European settlement, the Red Deer region was a combination of dense aspen 

parkland and broad native grasslands (Respondent 2, personal communications). Over time, 

agricultural expansion partnered with resource extraction and urban development significantly 

eroded the aspen populations (Respondent 2, personal communications). The result of the intense 

development of the area is that the Waskasoo subwatershed has been identified as the most 

“heavily-impacted and fragmented ecoregion in Alberta, with only about 5% remaining in its 

natural state” (Aquality Environmental Consulting Ltd., 2009, p. 141).  
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The City’s current municipal boundary includes approximately 10,600 hectares of land, 

of which approximately 8,000 hectares are developed for urban uses (City of Red Deer, 2013). 

Red Deer refers to the remaining undeveloped 2,600 hectares as the short-term development 

area. As outlined in Table 2, approximately 22% of the total short-term development area 

includes ecological landscapes made up of water bodies, streams, wetlands, and forest stands 

(City of Red Deer, 2013). This compares to 9% of the total land mass of subwatershed 

containing natural ecosystems (Aquality Environmental Consulting Ltd., 2009). The statistical 

comparison demonstrates that Red Deer’s growth boundary contains more than twice the average 

ecosystem footprint than the rest of the region, further justifying the important role that the City 

plays in regional biodiversity and landscape protection.  

Table 2. Natural Ecosystems, comparing Red Deer's Growth Boundary to the Subwatershed.  

 

Notes: This table was developed using data from Aquality Environmental Consulting (2009) and 

the City of Red Deer GIS (2012). The purpose of the table is to compare the natural area land 

coverage of Red Deer’s growth boundary with that of the Waskasoo Subwatershed.  

The Municipal Development Plan (City of Red Deer, 2008) indicates that the City of Red 

Deer has a long term growth plan to expand by a further 15,140 hectares (City of Red Deer, 

2013). The future growth areas of Red Deer consist of a wide variety of significant landforms 

including: the Red Deer River, Blindman River, Waskasoo Creek, Piper Creek, Cameo Lake, and 

area 

(ha)

% of 

total 

area

area 

(ha)

% of 

total 

area

area 

(ha)

% of 

total 

area

area 

(ha)

% of 

total 

areaShort-term Development Areasa 2,600 103 4.0% 113 4.3% 359 13.8% 575 22.1%

Waskasoo Creek Subwatershed 74,031 1,138 1.5% 369 0.5% 5,174 7.0% 6,681 9.0%

Stream/ Water 

Body

aShort-term Development Areas include the total City Boundary Lands less the already Developed City Lands.  

bCity includes class IV wetlands as "wetlands", whereas the Watershed Alliance classifies them as "Water Bodies". For the 

purpose of this table, approximately 94.6 ha of wetlands has been moved to "water bodies" for a statistical comparison.

TotalTreeWetlandb

Total 

Approximate 

Area (ha)

Location 

Ecological Landscape Type



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

48 

Hazlett Lake. Beyond these major landscapes are dozens of ephemeral streams, numerous 

wetlands, escarpments, ravines, and small forest stands (City of Red Deer, 2010). These 

landscapes form a mosaic which provides local, regional and globally significant ecosystem 

structures and functions (Forman, 1995). The regional significance of Red Deer’s land mosaic 

cannot be understated. The land use planning and landscape protection decisions that the City of 

Red Deer makes can have a significant impact on downstream water quality, biodiversity, 

wildlife habitat, and wildlife connectivity (Aquality Environmental Consulting Ltd., 2009; City 

of Red Deer, 2010; Forman, 2008; Government of Alberta, 2012).  

Figure 3 is a map of the City of Red Deer that has been exported from the GIS system 

which includes the man-made park areas and ecological landscapes within the City’s short-term 

growth boundary (City of Red Deer, 2013). No landform has a more significant regional 

presence than the Red Deer River (Aquality Environmental Consulting Ltd., 2009). This river is 

the backbone of the watershed and is the most obvious natural landform within Red Deer’s 

growth boundary. The Red Deer River is the primary supply of potable water to the city and 

numerous downstream communities. In addition, it also ecologically links Red Deer to the 

49,650 square kilometer watershed by providing one of the largest wildlife corridors in central 

Alberta (Aquality Environmental Consulting Ltd., 2009).  
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Figure 3. Red Deer EcoSpace Map showing protected and unprotected 

landscapes within Red Deer’s short-term growth boundary. By City of Red 

Deer, 2013, Natural and Man-Made Park Areas. City of Red Deer IT Services. 

Copyright 2013 by the City of Red Deer. Reprinted with permission. 
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Within Red Deer’s growth area, the river is characterized by a series of meanders 

surrounded by steep semi-vegetated banks. The meander belt of the river has been identified as a 

special study area because of the unknown floodplain and water table data for the sites (City of 

Red Deer, 2010). The soils of the Red Deer River valley are primarily alluvium (Bowser, Peters, 

& Newton, 1951), which is a fine sandy loam combined with gravel spots (Bowser et al., 1951). 

The soil composition and vegetation coverage are significant factors in assessing the level of 

effectiveness of the river buffers in filtering nutrients and pollutants from overland drainage and 

in stabilizing the riverbanks (Clare & Sass, 2012; Government of Alberta, 2012).  

Tributary rivers and creeks provide the primary overland sources of water to major rivers. 

Appropriate planning for tributary creeks and streams can reduce pollution transfer to rivers and 

can provide important connections for wildlife (Forman, 1995). Within Red Deer’s growth 

boundary, the primary tributaries of the Red Deer River include the Blindman River, Waskasoo 

Creek, and Piper Creek. Because of the outward growth of the city, the future development lands 

are reaching the headwaters of Piper Creek, where the fingers of ephemeral and seasonal streams 

join together as shown on the southeast quadrant of Figure 3 (City of Red Deer, 2013). Figure 3 

demonstrates that in addition to the river and creeks, Red Deer’s growth boundary includes a 

large number of wetlands and seasonal or ephemeral streams. In many cases, the ephemeral 

streams flow in and out of wetland complexes before entering the creeks and rivers (City of Red 

Deer, 2010; City of Red Deer, 2013). These water complexes act like giant sponges and reduce 

downstream flooding, reduce sediment transfer, provide sources of organic material, and provide 

significant species habitat (Forman, 1995).  

Wetlands and ephemeral streams make up approximately 216 hectares, or 8.3% of Red 

Deer’s short-term development area (City of Red Deer, 2013). By comparison, wetlands cover 
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approximately 21% of the Province of Alberta (Alberta Environment and Water, 2012b). As 

part of Alberta’s Water for Life Strategy, these water bodies have been identified as one of the 

most important landscapes to protect (Alberta Environment and Water, 2012b), although, 

historically, land development has been prioritized higher than the protection of wetlands and 

ephemeral streams within Red Deer (Respondent 2, personal communications). That said, new 

research is available that better demonstrates the important role that these ecosystems and their 

buffers contribute to protecting development, preserving water quality, and maintaining balanced 

biodiversity (Alberta Environment and Water, 2012b; Alberta Water Resource Commission, 

1993).  

Within Red Deer’s short term development area, approximately 359 hectares, or 13.8% 

of the lands, include forests or escarpments with forest coverage (City of Red Deer, 2013). These 

tree stands provide a wide variety of environmental and ecological benefits including 

sequestering carbon, providing wildlife habitat and corridors, absorbing water flow, buffering 

noise, providing shade, and offering opportunities for residents to interact with nature (Solorzano 

& Paez-Acosta, 2009; Yapp, Walker, & Thackway, 2010). Tree stands and native vegetation are 

directly linked to ecosystem services at the landscape scale (Yapp et al., 2010). Although 

vegetation is the most obvious component of a tree or forest stand, it is the complex interactions 

that take place above and below ground, including both living and non-living elements, which 

provide ecosystem goods and services associated with urban forests (Yapp et al., 2010). Even 

with the importance of this landscape, forested areas that are outside of riparian or escarpment 

zones have very limited legislative protection (Government of Alberta, 2000). Red Deer has 

managed to protect some of the remaining upland spruce and aspen tree stands by purchasing or 

swapping developable land (Stantec Consulting Ltd., 2009) or by allocating municipal reserve to 
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landscape protection rather than recreation and school use (Parkland Community Planning 

Services, 2005; Stantec Consulting Ltd., 2011).  

As Red Deer plans for long-term urban growth, including expanding into ecologically 

sensitive areas, a significant focus needs to be placed on protecting landscapes and preserving 

ecosystem functions. This thesis contends that Red Deer should follow a more sustainable 

approach to natural area conservation planning by establishing land protection policies and 

landscape buffers. Because the landscapes and community values of Red Deer are not 

completely unique from other cities, the information contained within this thesis should be 

viewed as transferable to similar urban developments and ecosystems.  

A Municipal Vision of Ecological Sustainability 

The vision of the City of Red Deer is primarily developed by the elected representatives 

of City Council with input and expertise provided by City administration. This vision is laid out 

in a combination of statutory and non-statutory planning documents (City of Red Deer, 2011c). 

Red Deer’s vision for development is outlined in the Municipal Development Plan (MDP) (City 

of Red Deer, 2008). Being the City’s highest level statutory plan, the land protection goals 

outlined within this document ultimately form the foundation of action for administration and 

department policy (Respondent 3, personal communications). The policy statements of the MDP 

include a consistent use of the terms “may,” “should,” and “shall.” The MDP (City of Red Deer, 

2008, p. 4) delineates that: (a) “Shall” policies are those which are mandatory and must be 

complied with; (b) “Should” policies imply that compliance to the principle is required but the 

method and level of compliance is subject to the discretion of the applicable authority on a case 

by case basis, and (c) “May” policies are discretionary with the level of compliance determined 

on a case by case basis by the applicable authority.  
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There are a number of policies outlined in the MDP specifically focused on ecological 

protection, development setbacks, and sustainable urban development. The section on 

environmental and ecological management requires that the City shall continue to use the 

“Natural Area/ Ecospace Classification and Prioritization System” for land planning (City of Red 

Deer, 2008, p. 25). This specifically applies to identifying and planning for significant natural 

features, working within a regional context to conserve key natural areas and functions, 

identifying wildlife corridors, habitat and greenways, and acquiring natural areas well in advance 

of urban development (City of Red Deer, 2008). In addition, the MDP requires that lands 

considered unsuitable for development or adjacent to water bodies be dedicated as environmental 

reserves in accordance with the Municipal Government Act and that they remain in a natural 

state or be developed as a park. Finally, this statutory document requires that the City work with 

the Red Deer River Watershed Alliance to integrate land use and water management with a goal 

of maintaining “the water quality in the Red Deer River at, or above provincial standards” (City 

of Red Deer, 2008, p. 50).  

To summarize, the municipal development goals for Red Deer as outlined in the MDP 

include (a) proactively identifying and categorizing natural ecosystems and landforms that could 

be impacted from development; (b) planning natural area protection for water quality, wildlife 

habitat and corridors, and forest biodiversity; and (c) meeting the development protection and 

public access goals of the Municipal Government Act associated with environmental reserve 

dedication. This statutory document is partnered with Red Deer’s Environmental Master Plan 

(EMP) and the River Valley + Tributaries Park Concept Plan (RVTPCP) to further refine the 

vision.  
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The Environmental Master Plan focuses on air, water, ecology, waste, energy, built 

environment, and transportation (City of Red Deer, 2011b). This plan explores each of these 

seven areas under the lenses of climate change, pollution, consumption, biodiversity health, and 

productive land area loss. Specific areas for environmental improvement were established. These 

areas were then measured as baseline data, and targets were set with benchmarks identified in 

2015, 2020, and 2035. Four relevant goals within this plan include (a) increasing water quality to 

receiving water bodies; (b) identifying and preserving natural areas and biodiversity; (c) 

enhancing existing setback policies to include water body and ecological protection; and (d) 

protecting and increasing the urban forest canopy (City of Red Deer, 2011b). The goals of the 

EMP are quite synonymous with those of the Municipal Development Plan and complement 

recommendations to better protect natural ecosystems and focus on retaining ecosystem function.  

 Red Deer has a strong vision of park expansion which led to the development of the 

River Valley + Tributary Park Concept Plan (2010). This plan built on the previous work of the 

Waskasoo Park Plan, created and implemented in the early 1980’s, which had a goal of 

developing an interconnected parks network along the river and tributary system to 

accommodate a population of 100,000 (City of Red Deer, 2010). The RVTPCP was initially 

focused on public recreation, park node development and trail expansion, but as the plan 

evolved, ecological considerations such as wildlife management and biodiversity protection 

came to the forefront (City of Red Deer, 2010). This was the first plan to recommend riparian 

buffer width assessments and included a brief four page assessment on determining riparian 

buffer widths based on ecosystem function. The recommendations from this plan were intended 

for Red Deer to consider biophysical criteria such as wildlife corridors, bird habitat, sediment 

control, and nutrient removal of overland water (City of Red Deer, 2010). The plan ultimately 
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made 21 recommendations including establishing the following buffers: (a) 100 meter buffers 

for the Red Deer River; (b) 60 meter buffers on named streams, lakes, and wetlands; (c) 30 meter 

buffers on intermittent and ephemeral streams; (d) adequate protection of meander belt widths on 

rivers and creeks, and (e) additional setbacks when geotechnical or hydrological conditions arose 

(City of Red Deer, 2010).  

Red Deer’s City Council adopted both the Environmental Master Plan and the River 

Valley + Tributaries Park Concept Plan as planning tools rather than as statutory plans. Being a 

non-statutory plan means that their recommendations are considered only in the context of the 

development of other statutory plans and municipal policies; but as standalone documents, they 

hold very limited authority (City of Red Deer, 2008). This limited level of authority is confusing 

to stakeholder groups who have been involved in the previous planning processes because there 

is no clear connection between the vision established in these documents, and action through 

implementation (Respondent 2, personal communications).  

Implementing the Vision 

As early as 1909, the community began municipal conservation efforts, albeit 

unknowingly with the dedication of Gaetz Park, a community gathering area located along the 

river front adjacent to the historic downtown district (Dawe, 1996). Over the next century, 

additional parks and protected areas were added to the park system and in the 1980’s, a 

significant investment was made to create a network of parks and trails along the Red Deer 

River, Piper Creek and Waskasoo Creek, known as the Waskasoo Park System (City of Red 

Deer, 2010). The primary functions of this 930-hectare urban park were community recreation, 

human connectivity, and the protection of nature (City of Red Deer, 2010). Although not 

intentional, the secondary benefit of the park system was the retention of significant natural 
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ecosystems. By protecting large stands of forested escarpment, vast oxbows of the river, and 

vegetated riparian setbacks, the community benefited from a wide array of ecosystem services 

that included flood protection, erosion prevention, water filtration, enhanced water quality, 

pollution prevention, wildlife habitat, carbon sequestration, urban heat reduction, and significant 

protection of biodiversity (City of Red Deer, 2010; City of Red Deer, 2011b; Clare & Sass, 

2012).  

The City of Red Deer presently works towards ecosystem protection in five ways: (a) by 

providing developers with mapping and detailed “Ecological Profiles” for future development 

areas; (b) by requiring the dedication of environmental reserves through the development 

process; (c) by allocating a municipal reserve dedication to the protection natural areas; (d) by 

purchasing environmentally significant areas when land dedication cannot be applied 

(Respondent 3, personal communications; Respondent 4, personal communications); and (e) by 

enforcing development regulations within the Land Use Bylaw 3357/2006 associated with 

development in areas prone to flooding and areas prone to erosion or slope failure (City of Red 

Deer, 2006). This process has been successful in protecting some of the remaining ecosystems 

because of solid working relationships between the City departments and land developers 

(Respondent 4, personal communications).  

Environmental Reserve Dedication. 

Presently the City of Red Deer does not have a firm land protection policy associated 

with natural areas and relies on the Municipal Government Act’s (MGA) description of lands 

appropriate for environmental reserve (ER) dedication (Respondent 3, personal communications; 

Respondent 4, personal communications). Reliance on the MGA’s definition of ER has two 

significant barriers: (a) numerous ecosystems do not meet the definition of ER and therefore are 
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often precluded from consideration within development plans, and (b) lands which are 

privately owned and not planned for subdivision presently have very limited methods of 

protection.  

Within the definition of environmental reserve, the City of Red Deer almost exclusively 

plans land dedication based on protecting development from slope failures and flooding 

(Respondent 3, personal communications). The dedication requirements are mirrored within the 

Land Use Bylaw (2006). Red Deer’s Land Use Bylaw utilized an overlay district to identify 

flood and slope constraints which may pose a risk to development. Overlay districts require all 

new development projects to meet a number of criteria as part of the development application 

process (City of Red Deer, 2006). Floodplain data is extremely useful in determining the 

boundaries of development. The general requirement is that no property would be permitted to 

be located within the floodway and any development located within the flood fringe would 

require supplemental protection (City of Red Deer, 2006). 

Developments adjacent to escarpments within Red Deer are controlled through the Land 

Use Bylaw (2006). This bylaw is supplemented with an overarching geotechnical study titled 

“Guidelines for Development Adjacent to Slopes” (Parkland Geotechnical Consulting Ltd., 

2008). The City of Red Deer uses the bylaw to apply a top of bank setback of 30 meters to all 

escarpments adjacent to watercourses within the city’s urban development boundary (Parkland 

Geotechnical Consulting Ltd., 2008). This fixed setback acts as a trigger to require any planned 

development within the setback to conduct a comprehensive geotechnical analysis prior to being 

granted a permit. The setback can be varied based on a site-specific review of geotechnical 

conditions and construction methods. This setback criterion was established in 2008 based on a 

system of assessing a factor of safety (Parkland Geotechnical Consulting Ltd., 2008).  
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The factor of safety quantifies the likelihood that a slope will fail. In slope stability, a 

factor of safety less than one means that the slope is likely to fail in the short-term (Parkland 

Geotechnical Consulting Ltd., 2008). Because slopes fail over time, engineers will typically 

increase the factors of safety to between 1.0 and 1.3, which are considered to be marginally 

stable in the short–term. Slopes with a factor over 1.3 are considered to be stable in the long-term 

(Parkland Geotechnical Consulting Ltd., 2008). Because structures hold a high fiscal value, 

thereby presenting a higher risk of litigation, recommendations were made to increase the factor 

of safety to a minimum of 1.5 when planning for development structures (Parkland Geotechnical 

Consulting Ltd., 2008). Factors of safety translate directly into buffers and setbacks on a site-

specific basis based on the grade of the slope, soil composition, vegetation typology, and ground 

water hydrology (Parkland Geotechnical Consulting Ltd., 2008).  

Although ER dedication presently does not address biodiversity, forest protection, species 

habitat or species connectivity, it is an important tool for municipalities to protect ecosystems as 

part of the municipal development process. Municipalities are provided discretion in the MGA as 

to whether they choose to require ER dedication (Province of Alberta, 2000). Because the MGA 

does not include a provision for money in lieu of environmental reserves, which exists for 

municipal reserves, there are very limited benefits for not maximizing the use of this section to 

protect ecosystems.   

Municipal policy can clearly delineate a municipality’s expectation for the collection of 

ER. As shown in Appendix F, most municipalities within Alberta outline their reserve dedication 

policy within the Municipal Development Plan. Once a policy such as this is embedded in this 

statutory document, all subsequent statutory development plans are required to be consistent and 
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therefore this policy would transition into all future area structure plans which are used for 

planning individual subdivisions (Respondent 3, personal communication).  

Evaluation of the Effectiveness of Red Deer’s Program. 

The Municipal Development Plan (2008, p. 26) states, “Through the subdivision process, 

the City shall require that lands considered unsuitable for development (e.g. due to steep slopes 

or being subject to flooding or consisting of a natural drainage course or wetland) are dedicated 

as environmental reserve in accordance with the provisions of the Municipal Government Act.” 

It further stipulates that “[w]hen lands adjacent to water bodies or water courses are subdivided, 

a strip of land be dedicated as environmental reserve to provide a buffer and provide public 

access. The width of the required dedication shall be established by the Subdivision Authority.”  

At present, the City of Red Deer includes three provisions in its land use bylaw related to 

development protection from natural hazards: (a) an overlay district for floodplains and flood 

fringe as provided by Alberta Environment (City of Red Deer, 2012); (b) an escarpment overlay 

district that utilizes a variable distance setback map based on the slope steepness and material 

composition (Parkland Geotechnical Consulting Ltd., 2008), and (c) a clearing and grading 

permit approval process that requires municipal approval prior to removing vegetation along an 

escarpment or vegetation totalling more than one hectare in area (City of Red Deer, 2011a).  

Red Deer is using a combination of flood data and geotechnical (slope stability) 

considerations, on a site-specific basis, for both establishing development setback and for 

determining which lands are required to be dedicated as environmental reserves through the 

subdivision process (Respondent 3, personal communications; Parkland Community Planning 

Services, 2005; Parkland Geotechnical Consulting Ltd., 2008). This practice only partially meets 

the MDP policy recommendations because the City has not defined the specific landforms that it 
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aims to protect, and no formal consideration for reducing pollution or providing access is 

included in the assessment of requiring environmental reserves.  

This policy shortfall was demonstrated when the City recently accepted setbacks as low 

as six meters from Waskasoo Creek for a commercial development (InterPLAN Strategies Inc., 

2009). Compared with the 60-meter setback recommended in the River Valley + Tributaries Park 

Concept Plan (City of Red Deer 2010) or the 50-meter setback recommended by the provincial 

government (Government of Alberta, 2012), a 6-meter setback is not reasonable (Respondent 2, 

personal communications). With urban commercial development producing the highest levels of 

nitrogen and phosphorous output next to pasture land (Government of Alberta, 2012), a six meter 

setback would be ineffective at filtering overland runoff prior to entering the creek and certainly 

would not provide an adequate setback to facilitate wildlife corridors or habitat along the creek 

(City of Red Deer, 2010). 

Although Red Deer may not presently have adequate policy to support the MDP, they do 

have an award-winning ecological profile process whereby ecological profiles are developed by 

the City at no charge and are provided to land developers and planners with information 

regarding the pre-development land conditions on selected sites (Respondent 2, personal 

communications). This process is intended to allow for a developer to adapt the development 

around the surrounding land condition and forms the starting point of land protection 

negotiations between developers and the City (Respondent 4, personal communication). 

However, prioritization of ecological areas has historically been avoided because areas that were 

not identified as the highest priority were viewed as unimportant and ultimately were removed 

without consideration for the benefits of retaining the areas (Respondent 4, personal 
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communications). The ecological profile system provides spatial data that can be used to 

assess the flows of species, materials, water, and energy through Red Deer’s landscapes.   

In addition to the ecological profile information, Red Deer has significantly invested in 

the purchase or negotiation of natural areas for protection. Some of the negotiated solutions have 

included the swap of development lands, the issuance of tax receipts, and the integration of 

natural area protection into the City’s own land development program (Respondent 4, personal 

communications).  

The greatest apparent weakness with Red Deer’s current program is that it fails to 

adequately protect the ecosystem function within the community. Most notably, Red Deer does 

not enforce any buffers or setbacks for the purpose of reducing pollution transfer to water bodies 

(Respondent 3, personal communications). Also, Red Deer’s current program does not formally 

consider the protection of biodiversity or require the protection of wildlife habitat and corridors 

(Respondent 2, personal communications).    

Protecting water quality is a significant goal of the City as identified in the Municipal 

Development Plan (2008) and the Environmental Master Plan (2011). Red Deer has not 

monitored the water quality of the river or stream network which makes it difficult to assess the 

current condition. However, within the Red Deer River State of the Watershed Report (2009), 

river quality monitoring statistics from between 1987 to 2007 were provided from a provincial 

monitoring station just upstream and downstream of Red Deer. The assessment included 

monitoring the river for phosphorous, ammonia, nitrate-nitrite, and dissolved oxygen 

concentrations (Red Deer River State of the Watershed Report, 2009). The results of the report 

index appear to demonstrate the need to take action to improve the quality of Red Deer’s water 

outflows. In the report, the Red Deer River upstream water quality increased from 76% in 1996 
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to 86% in 2007; however, the downstream water quality decreased from 84% in 1996 to 72% 

in 2007 (Red Deer River State of the Watershed Report, 2009). Although no direct correlation 

was provided in the report, Red Deer has grown by 43% over the same timeframe (City of Red 

Deer, 2011d). Utilizing this information, it would appear that the city’s water outflows are 

contributing negatively to water quality as Red Deer grows.  
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Results and Discussion 

Developing an appropriate land protection and setback policy framework is a complex 

task as it requires an understanding of the sustainability goals of a community (City of Red Deer, 

2011c). Like many policies associated with sustainability, the result is often a hybrid policy that 

supports elements of a policy but that also identifies trade-offs to ensure that other goals are not 

compromised (Miller, 2009). This section uses the findings discussed in the literature review 

partnered with the community vision, policies and practices outlined in the case study 

background, and incorporates the results of the survey and interviews with a comparison of 

municipalities across Alberta. This aim of this section is to synthesize the vision of Red Deer 

with the literature and ultimately provide the foundation for research recommendations and 

conclusions. 

Survey 

The vision’s outlined in planning documents and those held by key stakeholders may not 

accurately reflect the goals of the City as an organization or community stakeholder. In response, 

this thesis partnered the document review and in-person interviews with an online survey to 

enhance participation in the results. Fourteen of the 36 identified survey participants completed 

the online research survey, resulting in a completion response rate of 39%. Of the returned 

surveys, eight were completed by city staff, five were completed by stakeholder representatives, 

and one survey was completed by a non-affiliated member of the public. Prior to the survey 

closing, one participant also emailed additional written comments to provide more input to each 

of the survey questions. These emailed comments are included within Appendix A: “Survey 

Detail Responses”. 
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The goal of the survey was to encourage participants to prioritize landscapes and land 

functions. Because it is not possible for urban municipalities to preserve all forms of land and 

still continue to grow, landscape prioritization and trade-offs need to be considered (Respondent 

3, personal communication; Respondent 4, personal communications). By requiring participants 

to make difficult decisions around trade-offs associated with land protection planning, one 

respondent noted “[t]his is like asking which vital organ is most important to me” (Survey 

Respondent S6, 2012). Survey results were tabulates using the mean data co-efficient and 

significant deviations from the mean value were noted. The detailed survey responses are 

included in Appendix A and B; however, a number of key themes emerged from the survey. 

Twelve of the fifteen survey participants that completed this question identified that the 

river, creeks, and wetlands as being the most important landscapes to protect when developing 

conservation plans. Throughout the survey, participants indicate that their perceptions were that 

these riparian landscapes played the greatest role in the provision or facilitation of ecosystem 

function. This is demonstrated in the results shown in Figure 4 

 

Figure 4. Survey results question 2 - Landscape prioritization 

 In addition, 60% of survey participants believed that there was a high need for public 

access to these natural areas in the form of trail development, and 27% of participants felt that 

0.00 2.00 4.00 6.00 8.00

Red Deer River and Primary Escarpment

Tributary Creeks and Ravines (Piper Creek, Waskasoo…

Natural Wetlands and Ponds

Forested Seasonal and/or Ephemeral Streams (water…

Large forested areas not in close proximity to water

Non-forested Seasonal and/or Ephemeral Streams…

Neighbourhood forested areas not in close proximity to…

Constructed Storm Water Wetlands

LANDSCAPE PROTECTION PRIORITIZATION  
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limiting public access to protect nature should be the focus of these areas. Although this 

portion of the survey, which focused on landscape structure, was not surprising, the remainder of 

the survey focused more specifically on the prioritization of landscape functions, which 

produced some more surprising results. 

The landscape functions that were explored included the protection of water quality, 

biodiversity and habitat, flood and slope failure risks, air quality and climate change mitigation, 

and public access for enhancing quality of life. Seven of the ten questions focused on landscape 

function and the prioritization of functions in an urban environment. The functions that were 

identified as the highest area of importance were the protection of wildlife and biodiversity, 

which rated far higher than protecting water quality, development protection from natural events, 

residential quality of life, or global environmental challenges. This result was especially 

surprising because the provincial legislation (Government of Alberta, 2000), current planning 

practices of the City (City of Red Deer, 2008; City of Red Deer, 2011a), and riparian area 

guidelines (Clare & Sass, 2012; Government of Alberta, 2012) focus heavily on development 

protection whereas survey participants identified it as a lesser priority.  

One question of the survey focused almost explicitly on the trade-offs that are required 

when developing municipal land use policy. This question asked participants to prioritize the 

focus of policy between one of two alternatives.  

 When asked if the City should prioritize land development or the protection of 

natural areas higher, 50% of participants felt that the City should take a balanced 

approach whereas 43% felt that the City should focus on land protection.  

 69% of survey participants felt that the City should prioritize government funding 

for purchasing lands for ecological protection, 21% felt that there should be a 
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balanced economic approach, and 14% felt that the City should focus on 

minimizing government expenditures as opposed to purchasing land for 

protection.  

In addition, participants indicated that the City should prioritize biodiversity and wildlife 

protection over recreation and sports facilities, focus on protecting natural areas as opposed to 

focusing on providing public access, and that upland and riparian ecosystems should be equally 

important when planning for ecosystem protection. 

Fundamentally, the survey provides baseline data on the priorities of survey participants. 

These results have been partnered with the literature review and interviews to generate 

recommendations for the thesis. Although survey participants were selected from across the City 

organization and from stakeholder groups, the implementation of future City policy would 

benefit from a greater level of public engagement to determine if this sample survey is reflective 

of the greater community.  

Interviews 

The majority of the results from the interviews have been integrated throughout the 

thesis; however, there were a number of themes that emerged. All four interview respondents 

concurred that land planning and protection decisions are really made at the municipal level and 

that there is very little provincial or federal influence on urban land protection aside from 

empowerment legislation. A number of themes were generated by the interview participants and 

they have been outlined on Table 3 
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Table 3. Interview Summary Table 

Question Interview Summary 

Can you please tell me about your 

role as it relates to policy and 

implementation strategies for land 

protection and development 

setbacks? 

The professional roles of participants were varied and included a senior City 

planner, senior City manager, an environmental not-for-profit volunteer, and 

an ecological educator.  

 

Because of the varied roles of participants, they each had a unique role to play 

in the land protection process but all were involved in the process. 

How familiar are you with the 

City’s land protection and 

development setback policies and 

practices? 

The level of familiarity with City policies and practices varied significantly by 

participants.  

 

In general, City administration was able to describe the process and more 

aware of the relationship between planning and action related to landscape 

protection. 

 

All participants identified an increased need to explore enhancing policies and 

communication to better balance the ecological and development needs in the 

community.  

 

The ecological profile information was identified as an important and 

underutilized element of the current landscape protection planning.  

Are you aware how the City 

determines what landscapes to 

protect and what lands are deemed 

acceptable for development? 

There was a significant disparity in understanding how the process works 

between participants.  

 

Key areas of confusion included: (a) the inconsistent use of Environmental 

Reserve; (b) unclear approach to how the municipality prioritises land 

purchase; (c) a lack of communication back to participants about how trade-off 

decisions are made. 

Are you familiar with the terms 

(a) environmental reserve 

dedication, (b) municipal reserve 

dedication, (c) municipal land 

purchase, (d) conservation 

easements?  

Participants were all generally aware of the terms but there was a clear 

disparity between the knowledge of the City staff and the not-for-profit 

participants. This disparity was specifically related to how each of the land 

protection tools were being used.  

Can you provide me with any 

examples of where the City has 

wanted to preserve land but where 

environmental reserve dedication 

was not used? What was the 

result? 

All participants were able to provide examples of where land protection efforts 

were not successful using environmental reserve dedication.  

 

This question generated a significant amount of discussion on lost 

opportunities but also on the need to balance development with natural area 

protection and the provision of public access.  

 

Participants identified a heavy reliance on negotiated solutions with land 

developers. Some participants believe a collaborative planning approach with 

private developers is best, others felt that the City should outline strict rules 

and enforce them through the development process.  
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Do you believe that the provincial 

government plays a great enough 

role when it comes to land 

protection? (how so/ why not) 

All participants felt that the provincial government should play a greater role 

by either increasing the legislative authority for municipalities of by taking a 

more active role in ecological planning and assessments. This was especially 

noted for areas that include crown land such as the river, creeks and wetlands.  

Do you feel that municipalities 

within Alberta have enough 

authority when it comes to land 

protection and establishing 

development setbacks?  

Red Deer's strengths associated with land and ecological protection were 

identified as: (a) strong Council and, (b) committed and motivated staff from 

select departments.  

 

Red Deer's challenges were identified as: (a) vague legislation, and (b) limited 

authority.  

 

Future opportunities were identified as an increased focus on riparian 

protection and enhanced Provincial direction such as a potential wetland 

policy. 

Do you feel that land use planning 

decisions within Red Deer 

adequately consider ecosystem 

science and analysis?  

The ecological profile work was identified by all participants as playing a 

significant role in using ecosystem science.  

 

Participants identified weaknesses as being (a) unclear reporting of ecosystem 

loss trade-offs for economic gain to City Council, (b) lower priority placed on 

ecosystem science compared to engineering science, (c) lack of documented 

policies and programs which may create a weakness as experienced staff retire 

or move from the organization.   

Do you find that land protection 

and development setback policy 

conflicts with other municipal 

policy?  

A number of policy conflicts were identified (a) natural area protection versus 

roadway development, (b) urban development versus ephemeral streams and 

wetlands, and (c) land density versus natural area preservation.  

How does the City make decisions 

when there are conflicting policies 

in play (For example: How would 

City Council make a decision 

when the preservation of lands 

results in in-efficient traffic 

patterns in a development) 

All participants had a different perspective on how policy conflicts got 

resolved. The areas most noted were (a) community advocacy, (b) engineering 

being given the final decision making authority, (c) a reliance on the statutory 

plans to clarify policy conflicts, and (d) negotiated solutions between staff, 

developers, and Council. 

What role do you think that future 

policy can play in better protecting 

natural areas within Red Deer?  

Recommendations included (a) guiding principles to resolve policy conflicts, 

(b) looking beyond geotechnical analysis to instead consider the natural 

benefits of ecological protection, (c) consistent policies in all statutory 

planning documents, and (d) a focus on community and developer education 

and communication regarding the importance of natural areas and ecosystems 

services.  

Do you think there is a greater 

value in land protection and 

development setback policies 

being based on land form (i.e. 

river valley, tree stand, ephemeral 

stream, etc.) or on landscape 

function (water quality, pesticide 

reduction, flood prevention, 

wildlife habitat, biodiversity, etc.) 

(Why) 

All participants agreed that future land protection planning and setback 

decisions needed to consider both the structure of the ecosystem but also the 

ecosystem function that is trying to be retained.  

 

Most participants had not previously put much thought into the ecosystem 

goods and services or the ecological function of buffers but they felt that it 

would significantly assist in future decisions making.  
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Are there specific policies for land 

protection and development 

setbacks that you would like to see 

considered in the future? 

Participants identified a number of additional considerations including (a) a 

focus on education and neighbourhood access to natural areas, (b) roadway 

transportation planning incorporating wildlife corridors including the needs of 

small wildlife, (c) a focus on protecting the few remaining ecosystems in the 

growth area, and (e) clearer understanding of the protection needs of the 

meander belts of waterways.  

What are the benefits and 

challenges of protecting natural 

areas when creating developer 

plans? 

All participants noted the benefits of having nature close to residents for 

education and enjoyment. Other benefits were noted as (a) increased property 

values, (b) better quality of life of residents, and (c) synergies with green 

infrastructure.  

 

The primary challenges identified were (a) loss of developable land, (b) 

limitations to conservation exclusively using land dedication, (c) economics of 

servicing with large natural areas, and (d) development re-directed to 

agricultural lands which are also in need of protection.    

In developing policy, how 

significant do you feel the 

following would influence 

Council’s decision to adopt a 

policy (high, moderate, low, or 

unsure):  

(a) Scientific research 

(b) Global best management 

practices; 

(c) Municipal comparison; 

(d) Public opinion; 

(e) Other 

(a) Scientific research was viewed as moderately influential if presented in a 

non-technical and defendable way; 

(b) Global best management practices were seen as moderate. Issues like 

climate change are only moderately influential but the City leading the way on 

a global stage for innovation was viewed as very motivating; 

(c) Municipal comparison were viewed as helpful from a competition 

perspective but with a focus on innovation and not copying what is used 

elsewhere; 

(d) Public opinion was identified as very influential, thereby further justifying 

education and information on the benefits of ecological protection. 

(e) Positive opportunities include focusing on awards, innovation, and having 

City Council participate in site tours and assessments so they can understand 

the ecological process.  

 

Respondents one, two, and three referenced the environmental reserve dedication section 

of the MGA and noted that the legislation that empowers municipalities also limits the ability of 

the City to effectively protect landscapes and land functions which are not clearly prescribed 

within the empowerment legislation. This perception is partially supported by Muldoon et al. 

(2008), who identified that a municipality cannot pass bylaws that infringe on the provincial and 

federal powers as outlined in the Constitution Act of 1867; however, they can pass bylaws that 

address emergent environmental issues. The result is that a community cannot require the 

dedication of environmental reserve for the protection of a wildlife corridor because it is clearly 
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not included within the Act. However, if it is in the public interest to retain this function, the 

municipality may have the authority to restrict development in habitat areas. 

Respondents two, three, and four identified that Red Deer’s planning and ecosystem 

protection efforts have historically focused on landscape structure with corridors that include 

permanent water bodies with steep vegetated escarpments have been the primary protected 

landscape structures in the city. Smaller patches of wetlands and tree stands have also been 

retained; however, ephemeral streams, wetland complexes, and tree stands have been the primary 

natural landscapes prone to development (Respondent 2, personal communications). As a result, 

there would be significant benefits to modelling the developed and undeveloped areas of Red 

Deer using a patch-corridor-matrix model to identify the future needs of protecting these 

development prone landscapes. 

 All interview participants agreed that the provision and use of ecological profile 

information was an integral part of land use planning; however, opinions varied greatly on the 

effectiveness of this information regarding impacting land protection policies. The primary 

challenge they identified was that there was no clear understanding at the City administration and 

Council level of what the profile information actually means. In addition, participants were 

unclear as to how the ecological profile information actually translated into policy (Respondent 

3, personal communications; Respondent 4, personal communications). It was further believed 

that these challenges may best be addressed by establishing overarching principles regarding the 

use and inclusion of ecological profile data and partnering these principles with better 

information and education sharing with internal city departments, developers, Council, and the 

community at large (Respondent 4, personal communications). 
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All participants agreed that Red Deer’s current practice of establishing landscape 

setbacks based exclusively on flood and geotechnical information is no longer an effective way 

to establish overall development setbacks. Respondent three opined that an increased focus on 

riparian protection and water quality protection would be highly valuable in light of recent 

provincial riparian information that provides clarity to environmental reserve legislation 

associated with establishing setbacks.  

Although not directly linked to establishing buffers and setbacks, all participants agreed 

that the community, developers, stakeholders, adjacent municipalities, and City Council need to 

be better connected to the function and structure of natural areas. This connection could be 

developed by way of direct interpretation and the regional sharing of scientific data and 

resources (Respondent 1, personal communications), site visits and identifying the benefits of 

landscape function (Respondent 2, personal communications), clearly identifying trade-offs and 

impacts of ecosystem loss (Respondent 3, personal communications), and by using resource 

teams and providing information in a “Readers Digest”-type format (Respondent 4, personal 

communications). 

The primary points of intervention in the land protection processes are an important 

consideration. Interview participants pointed out that there is no single point of intervention that 

is fully effective. Respondent 3 did suggest that the policies contained within all statutory plans 

need to be consistent with each other but that policies have not explicitly been carried down from 

the MDP into Area Structure Plans. As a result, ensuring that policies are clearly transitioned 

between statutory plans is a key consideration. In municipal planning and development, trade-

offs between efficient urban growth and ecological protection are often required (Respondent 3, 

personal communications; Respondent 4, personal communications). Developing a clear 
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understanding of the impacts of retaining or removing natural areas in the development 

process would assist policy makers in their decision making process (Respondent 3, personal 

communications; Respondent 4, personal communications).  

Related specifically to wildlife corridors, it was identified that full corridor protection for 

wildlife may not be able to be accommodated within the context of an urban municipality 

because of the significant widths needed (Respondent 3, personal communications; Respondent 

4, personal communications). Because it may not always be possible to protect all corridors 

within an urban environment, an assessment of the impacts of corridor removal should be 

included into the planning process (Respondent 3, personal communications). In addition, 

planning should consider protecting and enhancing the alternative corridors that wildlife will use 

in the absence of the original ecosystem (Respondent 1, personal communications). By 

protecting areas high in biodiversity and better integrating wildlife habitat and corridors, both 

nature and the community will benefit. 

The combined responses from all interview participants demonstrate that there is a need 

to enhance the City’s policies and practices to better reflect the methods used in establishing land 

protection and development buffers. Not only can enhanced policies better protect the 

undeveloped natural areas surrounding Red Deer, but they can provide clarity to the City’s 

processes for planning and implementing ecological protection strategies.  

Synthesis 

The research demonstrates that the survey and interview participants have a robust vision 

for ecological protection that is supported by the reviewed case study information. This is 

demonstrated in the significant documentation including the River Valley + Tributaries Park 

Concept Plan (2010), Environmental Master Plan (2011), and the municipality’s investment in an 
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award winning ecosystem profile data collection program (Respondent 2, personal 

communications). This vision however, has not translated into clear outcome based goals and 

actions associated with ecosystem protection. The gaps between vision and action are primarily 

based on Red Deer’s reliance on the description of environmental reserve within the Municipal 

Government Act. This section of the act should be used as a tool to protect lands; however, it 

should not be the foundation of planning for ecosystem protection.  

Both the interview and survey participants believed that relying on floodplain assessment 

and slope stability data were not the most effective means of protecting the structure and 

function of ecosystems. This recognition is well supported by the academic literature and the 

documentation of the provincial government. As suggested by survey participants, future policy 

and plan development should focus on protecting the riparian resources with a focus on 

maintaining the ecosystem functions. Specifically, biodiversity, wildlife habitat and connectivity, 

water quality protection, and providing balanced public access were reoccurring themes.  

With a clearer understanding of the vision of the community, partnered with the knowledge of 

the perceived shortcomings of current policy, this thesis draws on the literature and government 

documentation to provide best management practices in moving forward. Although most 

municipalities within Alberta presently use fixed width setbacks, this research concludes that the 

most appropriate method for planning natural area setbacks in an urban environment is to utilize 

a setback matrix that considers site-specific characteristics. It is recommended that the specific 

metrics within the setback formulas follow the latest Government of Alberta (2012) 

recommendations to provide a less arbitrary method of planning for Red Deer. These specific 

recommendations partnered with supplemental policy are outlined in the final section.  
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Municipal Land Protection Comparison 

Because municipalities within Alberta all need to work under the same legislative 

framework of the Municipal Government Act (Government of Alberta, 2000), it is important to 

understand the policies and practices of other cities within Alberta associated with ecosystem 

protection, environmental reserve dedication, and development setbacks. Municipalities across 

Alberta take a wide variety of approaches when planning for the protection of ecosystems and 

when requiring the dedication of environmental reserves (Government of Alberta, 2012; 

MacIntyre, 2011). In response, information on the different approaches used by municipalities 

was developed as part of this thesis. The detailed results are included in Appendix F. 

Many municipalities within Alberta have set in place land use planning policies with a 

focus on the use of environmental reserve dedication. These planning policies are either directly 

aimed at defining and enforcing environmental reserve dedication or are aimed at riparian 

protection (Clare & Sass, 2012). These policies generally fall into three categories: (a) policies 

with fixed minimum setbacks, (b) policies based on geotechnical considerations, and (c) policies 

based on the scientific approach to evaluate pollution reduction adjacent to water bodies (Clare 

& Sass, 2012). Many of these policies are related to riparian setbacks and restricting 

development for the purpose of protecting development from land failures. The vast majority of 

these policies are based on direction provided within the Municipal Government Act associated 

with lands that meet the environmental reserve dedication criteria as shown in Appendix F.  

In general, there are three approaches taken by municipalities: (a) fixed setbacks based on 

landscape form, (b) matrix setbacks that apply formulas based on specific site conditions, and (c) 

negotiated setbacks with developers (Clare & Sass, 2012; Government of Alberta, 2012; 

Respondent 4, personal communications).  
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Fixed Width Setbacks versus Setback Matrix 

Although Red Deer presently relies on negotiated setbacks with developers, as outlined in 

Appendix F, there are two primary ways that other municipalities within Alberta establish 

landscape buffers and development setbacks: fixed-width setbacks and setbacks using a formula 

based matrix. Of the sixteen municipalities reviewed in Appendix F, ten municipalities had 

established some form of fixed-width setback, three were using a matrix, and the remainder were 

using alternative means of assessing areas of protection.  

Many of the municipalities are using fixed width setbacks and have supplementary 

requirements for geotechnical analysis and flood plain reviews as part of their development 

approval process (Appendix F, 2013). Fixed width setbacks are widely used across North 

America to protect water resources (Clare & Sass, 2012). In forest practice, lakes and large rivers 

are typically allocated 60 to 100-meter buffers, and smaller watercourses often receive 30-meter 

buffers (Clare & Sass, 2012). The benefits of using a model of fixed width setbacks are that they 

are simple to understand, easy to enforce, and require very little work in the development 

process. The challenges of using this structure are that the ecological, geological, and 

hydrological conditions of different sites vary considerably from one another (Clare & Sass, 

2012). In addition, Forman (1995) argues that fixed stream corridor widths are ecologically 

ineffective for both rivers and streams. Clare and Sass (2012, p. 20) identify the conditions that 

make the sites variable as including “slope, height of bank, ground water table level, soil type 

and texture, and vegetation/ground cover.” Failure to consider these variables can result in land 

setbacks being overestimated, thereby reducing the available land for development, or 

underestimated, which could contribute to property damage and loss of ecosystem function 

(Government of Alberta, 2012).  
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In response to these challenges, the Government of Alberta (2012) now recommends 

the use of a riparian setback matrix for assessing both the boundaries of environmental reserve 

dedication and development setbacks, which is a process presently being used by three 

municipalities within the province as shown in Appendix F. This approach is supported by Clare 

and Sass (2012), who caution that this approach requires site specific analysis and would be 

challenging to apply to GIS-based models. The setback matrix commences with an initial review 

of site conditions that includes soil composition, slope assessment, water table depth assessment, 

and vegetation assessment (Government of Alberta, 2012). With a focus on protecting water 

quality, the Government of Alberta (2012) recommends a minimum 50-meter setback on all 

watercourses that have a base of textured sands, gravels and alluvial soils. In addition, it 

recommends a minimum 20-meter setback from all water bodies located on glacial till substrate. 

The 20-meter setback recommendation has two modifiers: (a) slopes steeper than 25% are 

precluded from the calculation, and (b) 1.5 meters of additional setback must be added for every 

percent of slope greater than 5% (Government of Alberta, 2012).  

Special circumstances apply to sites with shallow groundwater, fish bearing streams, 

forested streams, and the meander belt of rivers and creeks (City of Red Deer, 2010; Government 

of Alberta, 2012). Shallow groundwater is considered any area where the water table is within 

1.8 meters of the ground surface during frost-free conditions and where water is within 2.4 

meters of the ground surface during the remainder of the year (Government of Alberta, 2012). In 

addition, areas with shallow groundwater should be precluded from development in order to 

protect both the water resource and the integrity of the development (Government of Alberta, 

2012).  
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As shown in Figure 5, the meander belt of a river is the area through which a 

watercourse weaves, and is considered a significant modifier to assessing buffer widths. In these 

situations, the Government of Alberta (2012) recommends a minimum setback of twenty times 

the width of the river plus the standard setback from the edge of a river. Because mature 

vegetation adjacent to water bodies provides shade, and therefore allows for enhanced fish 

habitat, it is also recommended that a 30-meter buffer be retained for all water bodies that are 

fish bearing or where riparian vegetation is dominated by trees (Government of Alberta, 2012).  

 

Figure 5. River meander belt setback by Government of Alberta, 2012, Stepping back from the 

water: A beneficial management practices guide for new development near water bodies in 

Alberta's settled region. Alberta Environment and Sustainable Resource Development. Retrieved 

from www.environment.gov.ab.ca/info/library/8554.pdf. Copyright 2012 by the Province of 

Alberta. Reprinted with permission. 
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Recommendations & Conclusion 

Through the completion of the research four key themes emerged. First, with the award-

winning work already completed by City staff on ecospace profiles (Respondent 2, personal 

communications), Red Deer should adopt a landscape-based approach to planning for natural 

area conservation. Second, in determining the appropriate buffers between the protected 

landscapes and development, the City should adopt a matrix to ensure the necessary landscape 

functions are protected. Third, the City should enhance policies to maximize the tools available 

for landscape protection. Fourth, the City should develop a program with a focus on education 

for the organization, developers, City Council, and the public regarding the importance of 

protecting the landscape structures and functions within an urban environment. These 

recommendations are developed in the subsequent section with more specific policies to support 

them. 

Landscape-Based Approach to Natural Area Protection 

Because municipalities can implement bylaws, develop plans, and implement policy 

based on the health and wellness of citizens, land protection policy should look beyond the 

limited scope of environmental reserve and development protection, and instead plan landscapes 

based on what is best for the ecosystems and community. In response, the following policies are 

recommended: 

1. Natural area land protection policy – This policy should identify the landscapes of 

Red Deer where no future development will be permitted. This policy should apply to 

major water bodies, water courses, escarpments, tree stands with high levels of 

biodiversity or habitat, and highly sensitive natural areas. 



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

79 

2. Wetland protection policy – Although a municipality can require the protection of 

wetlands, it is not always practical in an urban development. Unfortunately, no 

developments to date within Red Deer have fully protected wetlands in their natural 

states. This policy should clearly identify which wetlands are to be preserved in a 

natural state, which wetlands are acceptable to be developed as constructed wetlands 

for storm water management, and which wetlands can be removed to facilitate urban 

development. Consideration for the connectivity of retained wetlands to other natural 

areas should also be considered to retain connectivity. For the removed wetlands, the 

policy should address compensation in accordance with the Provincial policy.  

3. Ephemeral stream protection policy – Ephemeral streams also have not been 

protected from urban development in Red Deer. Because these ephemeral streams 

feed the creek and river system, ensuring long-term sustainability of water flow and 

water quality is essential. By retaining a portion of the ephemeral stream network and 

integrating it into urban development, water volumes and water quality for the creeks 

can be protected, human and wildlife connections through urban development will be 

maintained, and a vast amount of biodiversity can be retained within the future urban 

footprint.  

4. Tree protection policy – Although tree stands fall outside of the scope of 

environmental reserve, they provide extremely valuable ecosystem goods and 

services and are essential to protect ecosystem functionality. As a result, it is 

recommended that a tree protection policy be developed and that land acquisition 

strategies be formalized for the protection of a significant portion of the remaining 

forest landscape within Red Deer’s growth boundary.  



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

80 

Maintaining Ecosystem Function with Buffers 

The literature and documentation review demonstrate that the buffers between developed 

lands and natural areas are directly linked to ecosystem function. Interview and survey 

participants identified a significant need to plan for ecosystem functionality, and Red Deer’s 

vision outlined within the Environmental Master Plan (2011) and the River Valley + Tributaries 

Park Concept Plan (2010) further support this initiative. In response, it is recommended that the 

City of Red Deer adopt a formal land use planning and protection matrix that addresses a 

combination of landscape structure, function, and resilience in accordance with the 

comprehensive literature reviewed on the subject. This thesis recommends the matrix and cross 

sections as outlined by the Government of Alberta (2012) outlined below:  

1. Adapt Red Deer’s land use planning process – When developing around natural areas 

the City of Red Deer should require developers and landowners to provide 

information associated with soil structure, slope configuration, vegetation 

composition and water table depth. This information can then be used by the City to 

calculate the appropriate riparian buffer.  

2. Adopt a riparian buffer width matrix – In accordance with the new recommendations 

of the Government of Alberta, Red Deer should adopt a riparian buffer matrix that 

considers soil composition, slope, ground water depth, site vegetation, and slope in 

assessing the boundaries of environmental reserve and development setbacks. The 

width of vegetated filter strips should be assessed based on the recommendations of 

Table 4. 

3. Wildlife corridor overlay district – Red Deer’s land use bylaw should be enhanced to 

include an overlay district that restricts development within the regional wildlife 
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corridors of the City. This district should focus on the Red Deer River and the 

Blindman River because they function as the primary corridors for wildlife moving in 

an east-west direction. The research recommends a top of bank setback of a minimum 

100 meters. Because this corridor width is not as wide as needed to fully 

accommodate birds and wildlife, it is also recommended that major stepping stones of 

habitat and protection be planned at regular spacing through the River Valley and 

Tributary Park system. By providing habitat nodes, wildlife can adapt to narrower 

corridor widths for the relatively short span of the urban footprint. Special 

consideration should be given to wildlife conductivity adjacent to natural and 

constructed wetlands and adjacent ecosystems such as upland tree stands. The 

planning for these corridors should include consideration for all wildlife including 

amphibians, birds, and mammals. For areas where the overlay district boundaries 

exceed the environmental reserve dedication, the City will need to consider 

alternative land protection or acquisition strategies. 
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Table 4. Landscape Buffer Matrix. Adapted from the Government of Alberta, Stepping back from the water: A beneficial 

management practices guide for new development near water bodies in Alberta's settled region. Alberta Environment and Sustainable 

Resource Development.  

Type of Water 

Body 

Substrate 

type 

Starting Width 

(meters) 

Ecological Buffer Modifiers 

Notes 
Slope Vegetation 

Ground 
Water 

Wildlife 
Connector 

Meander 
Belt 

Fish 
Bearing  

Permanent Water 

Bodies 
 

 Lakes, Rivers, 

Streams, Seeps, 
Springs, 

 Class III – VII 

Wetlands 

Glacial till 20 

If the average 

slope is greater 

than 5%, 
increase the 

width of the strip 

by 1.5 m for 
every 1% of 

slope over 5%. 

Where riparian 

vegetation is 
dominated by 

trees, a 

minimum 30-
meter buffer 

should be in 

place for water 

temperature 

control. 

No 

development 
in areas 

where the 

thawed water 
table is less 

than 1.8-

meters or 2.4 

meters when 

frozen.  

Regional 

wildlife 
connections 

should retain a 

400-meter water 
body setback or 

a 100-meter top 

of bank setback 
for regional 

wildlife 

connections.  

Waterways 

that include 

a meander 
belt should 

have a 

minimum 
setback 20-

times the 

width of the 
watercourse.  

All fish 

bearing 

water 
bodies 

should 

have a 
minimum 

30-meter 

buffer. 

Slopes greater than 25% 

are not credited toward the 
vegetated filter strip. 

Coarse 
textured 

sands & 

gravels, and 
alluvial 

sediments 

50 

This width 

should be 

widened to 
accommodate a 

geotechnical 

factor of safety 
of 1.5 or greater. 

Conserve native riparian 
vegetation and natural 

flood regimes. 

Ephemeral and 
Intermittent 

Streams and Gullies 

Not specified 

6-meter strip of 

native vegetation or 

perennial grasses 

adjacent to the 
stream channel 

crest. 

If the average 

slope is greater 

than 5%, 
increase the 

width of the strip 

by 1.5 m for 
every 1% of 

slope over 5%. 

    
Maintain continuous 

native vegetation cover 

along channels and slopes. 

Class I & II 
Wetlands 

Not specified 

10-meter strip of 
willow and 

perennial grasses 

adjacent to water 
body. 

    

Maintain and conserve 

native wetland or 
marshland plants on the 

legal bed and shore. 

Fixed Development Constraints (No Development Permitted):  

A) No development is permitted in a Flood Plain of a river or creek;  

B) No development is permitted in an area that is prone to slope failure based on a Geotechnical Review;  

C) Special development protection is required for any development located within the flood fringe of a water body. 
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Enhance and Add Policy to Maximize the Effectiveness of Ecosystem Protection 

No single legislative tool or policy currently exists that can adequately protect all natural 

areas, waterways, and landscapes from the impacts of development. As a result, maximizing the 

effectiveness of current legislation and policy will allow for more effective means of protecting 

landscapes in an urban environment. This section recommends both adjusting municipal policy 

and advocating to the Province for more inclusive legislation and regulations that integrate the 

protection of biodiversity and ecosystem functionality into planning. 

Because the Municipal Government Act is the primary legislative document for local 

government authority, there are a number of enhancements which could better protect the 

province’s water resources, regionally significant biodiversity, and improve the quality of life for 

Albertans.  

1. Environmental Reserve Dedication - Legislative Recommendations 

i. Province to specify what level of “preventing pollution” can be mandated 

within municipal policy under the Act; 

ii. Definition to be enhanced to address the protection of biodiversity, 

wildlife connectivity, and wildlife habitat; 

iii. Definition to be enhanced to include large tree stand protection;  

iv. Definition to be enhanced to include ground water conditions including 

depth and soil structure;  

v. Add a money-in-lieu provision for environmental reserve dedication 

similar to the municipal reserve requirements. This provision would 

encourage the protection of landscapes, and where landscape protection is 
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not possible the funding could be allocated to alternative land protection 

measures; 

vi. The present use of a 1:100 year floodplain does not address the increased 

flood risks resulting from climate change. Enhanced legislation to address 

this environmental change is needed.  

2. Finalize and adopt a Provincial Wetland Policy – Although a draft wetland policy has 

existed since 1993, a final policy is required to provide direction on the expectation of 

the province associated with the protection of remaining wetlands.  

Beyond the realm of provincial advocacy for more inclusive legislation and regulations, 

the interview process conducted through this thesis, partnered with the municipal comparison 

and literature review, identified a clear need for Red Deer to develop the following policies: 

3. Environmental reserve dedication policy - This policy would outline the City’s 

expectations for the dedication of lands based both on land form and on land function 

to better provide developers with the corporate expectation on the future retention of 

landscapes. Because of the level of protection required for protecting water quality, 

protecting development, and providing public access, it is recommended that the City 

strive to maximize the interpretation and use of environmental reserve. 

4. Municipal reserve allocation policy – By adopting a policy to allocate a portion of 

municipal reserve dedication to natural area protection, Red Deer can be in a better 

financial and planning position to protect natural areas and to facilitate supplemental 

buffers that provide public access.  
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Education and Information Sharing 

All interview participants identified a need for the City to better communicate and 

educate the community, stakeholders, developers, City Council, and internal department staff on 

the values and functions of ecosystem protection. No specific approach can be effective in this 

initiative; however, it represents a highly important component to land protection planning. If the 

value and importance of protecting natural systems is unknown, both internal and external 

support is unlikely. Methods of education include enhanced interpretation throughout the park, 

staff presentations, direct stakeholder engagement, and community conversations.  

1. Develop and implement an ecological communication strategy – This strategy should 

be developed to provide the most effective means of providing these key messages of 

the benefits of ecological protection to the community.   

Supplement Natural Function with Green Infrastructure 

As identified by interview Respondents 3 and 4, urban development does require 

compromise associated with adapting urban form to the natural surroundings. That said, not all 

natural forms can be protected if a municipality is to continue to provide efficient transportation, 

land density, and recreation amenities all associated with quality of life. The areas identified as 

most challenging to protect were small wetland complexes and seasonal and ephemeral streams. 

Because ephemeral streams play such a significant role in ensuring downstream water quality, 

constructed infrastructure options need to be considered. This infrastructure, often called green 

infrastructure, can include constructed wetlands, bioswales, groundwater infiltration trenches, 

and green roofs. This engineered infrastructure provides some natural benefits for birds and 

wildlife, but most importantly, can act as a pre-filtration system to water prior to entering natural 

drainage courses.  
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1. A green infrastructure plan for Red Deer – By developing a plan for the 

construction of green public infrastructure and integrating the plan into the 

development process, some of the ecosystem functionality can be retained through 

urban development. Red Deer has a number of storm water wetlands that follow these 

principles and this program can be enhanced to incorporate supplemental community 

wide green infrastructure.  

Monitor and Evaluate the Effectiveness of Decisions Made to Effect Future Change 

In an urban environment, the resilience of ecosystems often relies on the proactive 

monitoring and condition of environments that are under high public strain. In order to assess the 

future land protection needs of the City of Red Deer and the effectiveness of previous decisions 

associated with landscape protection, a proactive program of monitoring and evaluation should 

be considered.  

1. Adopt an adaptive management program – Adaptive management programs allow for 

the monitoring and evaluation of the health of the ecosystem. Understanding how the 

health of the ecosystem changes as a result of urban development can allow for 

enhanced planning and management strategies for future land protection.  
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Conclusion  

The City of Red Deer clearly demonstrates a municipality that is highly invested in 

attaining sustainable development. The community is in the enviable position of having vast 

ecological resources that will ultimately be integrated with urban development. No single policy 

or action will be able effectively protect these ecosystems. As a result, the City needs to 

maximize the effectiveness of a number of policies with a focus not only on specific landscapes, 

but on protecting the ecological goods and services within the community. Building on the 

ecological plans and research outlined in this thesis and adopting the policy recommendations 

contained within, will transition Red Deer toward a more sustainable future.  

  



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

88 

References 

114957 Canada Ltée ((Spraytech, Société d'arrosage) v. Hudson (Town). (2001). SCC 40 

(CanLII) [2001] 2 SCR 241 2001). Retrieved from http://canlii.ca/t/51zx  

Alberta Environment and Water. (2012a). Water for life: Action plan. Alberta: Government of 

Alberta. Retrieved from http://environment.gov.ab.ca/info/library/8236.pdf  

Alberta Environment and Water. (2012b). Water for life: Progress report December 1, 2008 - 

March 31, 2011. Alberta: Government of Alberta. Retrieved from 

http://environment.gov.ab.ca/info/library/8437.pdf  

Alberta Water Resource Commission. (1993). Wetland management in the settled areas of 

Alberta: An interim policy. Retrieved from 

http://www3.gov.ab.ca/env/water/reports/1wmsa.pdf  

Al-Terra Engineering Ltd. (2008). Sunnybrook south - neighbourhood area structure plan. 

Prepared for Melcor Developments Ltd. Retrieved from 

http://www.reddeer.ca/NR/rdonlyres/B5411074-010E-4C63-A131-

37601FCC3080/0/SunnybrookSouthNASPFeb252008.pdf  

Aquality Environmental Consulting Ltd. (2009). Red Deer River state of the watershed report. 

Red Deer River Watershed Alliance.  

Blanco-Canqui, H., Gantzer, C., Anderson, S., Alberts, E., & Thompson, A. (2004). Grass barrier 

and vegetative filter strip effectiveness in reducing runoff, sediment, nitrogen, and 

phosphorus loss. Soil Science Society of America Journal, 68(5), 1670-1678.  

Bowser, W. E., Peters, T. W., & Newton, J. D. (1951). Soil survey of Red Deer sheet. (No. 16 of 

the Alberta Soil Survey).University of Alberta. Retrieved from 

http://res.agr.ca/cansis/publications/surveys/ab/ab16/index.html  

http://canlii.ca/t/51zx
http://environment.gov.ab.ca/info/library/8236.pdf
http://environment.gov.ab.ca/info/library/8437.pdf
http://www3.gov.ab.ca/env/water/reports/1wmsa.pdf
http://www.reddeer.ca/NR/rdonlyres/B5411074-010E-4C63-A131-37601FCC3080/0/SunnybrookSouthNASPFeb252008.pdf
http://www.reddeer.ca/NR/rdonlyres/B5411074-010E-4C63-A131-37601FCC3080/0/SunnybrookSouthNASPFeb252008.pdf
http://res.agr.ca/cansis/publications/surveys/ab/ab16/index.html


Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

89 

van Bueren, E. (2012). In van Bueren E., van Bohemen H., Itard L. and Visscher H. (Eds.), 

Sustainable urban environments: An ecosystem approach. Springer Dordrecht Heidelberg 

London New York. doi: 10.1007/978-94-007-1294-2  

Capra, F. (1996). The web of life (First ed.). NY: Anchor Books. City, not country 

Chibana, T. (2008). Urban river management: Harmonizing river ecosystem conservation. Urban 

Environmental Management Technology (pp. 47-66). Tokyo: Springer Japan. doi: 

10.1007/978-4-431-78397-8_3  missing title of journal or book??? 

City of Red Deer. (2006). Land use bylaw 3357/2006. Red Deer, AB: Retrieved from 

http://www.reddeer.ca/City+Government/City+Services+and+Departments/Legislative+a

nd+Administrative+Services/City+Bylaws/The+City+of+Red+Deer+Land+Use+Bylaw/d

efault.htm  

City of Red Deer. (2008). Municipal development plan. Retrieved from 

http://www.reddeer.ca/NR/rdonlyres/ED64EB02-9142-4622-9C50-

1C7E55832F4F/0/RedDeerMDP.pdf  

City of Red Deer. (2010). River valley + tributaries park concept plan. Prepared by: O2 Planning 

and Design inc. Retrieved from 

http://www.reddeer.ca/City+Government/City+Services+and+Departments/Recreation+P

arks+and+Culture/Parks/Parks+Planning/Maskepetoon+Park+Master+Plan/River+Valley

+and+Tributaries+Park+Concept+Plan.htm  

City of Red Deer. (2011a). Engineering design guidelines. Red Deer, Alberta: Retrieved from 

http://www.reddeer.ca/City+Government/City+Services+and+Departments/Engineering/

Development/Design+Guidelines/Section+07+-

+Site+Clearing+and+Grading+Guidelines.htm  

http://www.reddeer.ca/City+Government/City+Services+and+Departments/Legislative+and+Administrative+Services/City+Bylaws/The+City+of+Red+Deer+Land+Use+Bylaw/default.htm
http://www.reddeer.ca/City+Government/City+Services+and+Departments/Legislative+and+Administrative+Services/City+Bylaws/The+City+of+Red+Deer+Land+Use+Bylaw/default.htm
http://www.reddeer.ca/City+Government/City+Services+and+Departments/Legislative+and+Administrative+Services/City+Bylaws/The+City+of+Red+Deer+Land+Use+Bylaw/default.htm
http://www.reddeer.ca/NR/rdonlyres/ED64EB02-9142-4622-9C50-1C7E55832F4F/0/RedDeerMDP.pdf
http://www.reddeer.ca/NR/rdonlyres/ED64EB02-9142-4622-9C50-1C7E55832F4F/0/RedDeerMDP.pdf
http://www.reddeer.ca/City+Government/City+Services+and+Departments/Recreation+Parks+and+Culture/Parks/Parks+Planning/Maskepetoon+Park+Master+Plan/River+Valley+and+Tributaries+Park+Concept+Plan.htm
http://www.reddeer.ca/City+Government/City+Services+and+Departments/Recreation+Parks+and+Culture/Parks/Parks+Planning/Maskepetoon+Park+Master+Plan/River+Valley+and+Tributaries+Park+Concept+Plan.htm
http://www.reddeer.ca/City+Government/City+Services+and+Departments/Recreation+Parks+and+Culture/Parks/Parks+Planning/Maskepetoon+Park+Master+Plan/River+Valley+and+Tributaries+Park+Concept+Plan.htm
http://www.reddeer.ca/City+Government/City+Services+and+Departments/Engineering/Development/Design+Guidelines/Section+07+-+Site+Clearing+and+Grading+Guidelines.htm
http://www.reddeer.ca/City+Government/City+Services+and+Departments/Engineering/Development/Design+Guidelines/Section+07+-+Site+Clearing+and+Grading+Guidelines.htm
http://www.reddeer.ca/City+Government/City+Services+and+Departments/Engineering/Development/Design+Guidelines/Section+07+-+Site+Clearing+and+Grading+Guidelines.htm


Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

90 

City of Red Deer. (2011b). Environmental master plan our environment, our future. City of 

Red Deer: Prepared by: Halsall Associates Ltd. & Urban Strategies Inc.  

City of Red Deer. (2011c). From strength to strength - Red Deer city council strategic direction 

2011.  

City of Red Deer. (2011d). Population history. Retrieved January 13, 2013, from 

http://www.reddeer.ca/City+Government/City+Services+and+Departments/Legislative+a

nd+Administrative+Services/Census/History.htm  

City of Red Deer. (2012). Land use bylaw: Area calculations [Data file]. City of Red Deer.  

City of Red Deer. (2013). GIS area measurements [Data file]. City of Red Deer.  

Clackson, T. (2005). City of Edmonton found negligent in landslide that destroyed luxury 

homes: Final edition. Daily News, pp. 10.  

Clare, S., & Sass, G. (2012). Riparian lands in Alberta: Current stat, conservation tools, and 

management approaches. Alberta Water Council, AB. Fiera Biological Consulting Ltd. 

Report #1163. Retrieved October 15, 2012 from 

http://www.albertawatercouncil.ca/LinkClick.aspx?fileticket=8e-

3QdH48yU%3d&tabid=150 

Dale, A. (2001). At the edge: Sustainable development in the 21st century. Vancouver, BC: UBC 

Press.  

Dawe, M. J. (1996). Red Deer: An illustrated history. Red Deer, AB: Red Deer and District 

Museum Society.  

Folke, C., Carpenter, S. R., Walker, B., Scheffer, M., Chapin, T., & Rockström, J. (2010). 

Resilience thinking: Integrating resilience, adaptability and transformability. Ecology and 

Society, 15(4), 20-20.  

http://www.reddeer.ca/City+Government/City+Services+and+Departments/Legislative+and+Administrative+Services/Census/History.htm
http://www.reddeer.ca/City+Government/City+Services+and+Departments/Legislative+and+Administrative+Services/Census/History.htm


Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

91 

Forman, R. T. (1995). Land mosaics: The ecology of landscapes and regions. NY: Cambridge 

University Press.  

Forman, R. T. (2008). Urban regions: Ecology and planning beyond the city. NY: Cambridge 

University Press.  

Fowler, F. J. (2002). Survey research methods. Thousand Oaks, CA: Sage. Retrieved from 

http://books.google.ca/books?hl=en&lr=&id=2Enm9gWeH2IC&oi=fnd&pg=PR1&dq=s

urvey+research+methods&ots=y3l_HaF8yL&sig=jZ1vjS4s-

STq5Z5G6qLS5ZVAY68#v=onepage&q=survey%20research%20methods&f=false  

Government of Alberta. (2000). Municipal government act, R.S.A. 2000, chapter M-26. 

[Alberta] Alberta Queens Printer.  

Government of Alberta. (2012). Stepping back from the water: A beneficial management 

practices guide for new development near water bodies in alberta's settled region. Alberta 

Environment and Sustainable Resource Development. Retrieved from 

www.environment.gov.ab.ca/info/library/8554.pdf  

Gubrium, J. F., & Holstein, J. A. (2002). Handbook of interview research. Thousand Oaks, CA: 

SAGE. doi: 10.4135/9781412973588 

Haldar, A., & Mehrabian, A. (2008). Structural engineering in the new millennium: 

Opportunities and challenges. Structural Survey, 26(4), 279-301. doi: 

10.1108/02630800810906548  

InterPLAN Strategies Inc. (2009). Southpointe - neighbourhood area structure plan. Retrieved 

from http://www.reddeer.ca/NR/rdonlyres/9D28D9EE-09BA-4E87-A9A9-

F472AB3C5BA5/0/SouthpointeJunctionNASPfinalnov09Part1.pdf  

http://books.google.ca/books?hl=en&lr=&id=2Enm9gWeH2IC&oi=fnd&pg=PR1&dq=survey+research+methods&ots=y3l_HaF8yL&sig=jZ1vjS4s-STq5Z5G6qLS5ZVAY68#v=onepage&q=survey%20research%20methods&f=false
http://books.google.ca/books?hl=en&lr=&id=2Enm9gWeH2IC&oi=fnd&pg=PR1&dq=survey+research+methods&ots=y3l_HaF8yL&sig=jZ1vjS4s-STq5Z5G6qLS5ZVAY68#v=onepage&q=survey%20research%20methods&f=false
http://books.google.ca/books?hl=en&lr=&id=2Enm9gWeH2IC&oi=fnd&pg=PR1&dq=survey+research+methods&ots=y3l_HaF8yL&sig=jZ1vjS4s-STq5Z5G6qLS5ZVAY68#v=onepage&q=survey%20research%20methods&f=false
http://www.environment.gov.ab.ca/info/library/8554.pdf
http://www.reddeer.ca/NR/rdonlyres/9D28D9EE-09BA-4E87-A9A9-F472AB3C5BA5/0/SouthpointeJunctionNASPfinalnov09Part1.pdf
http://www.reddeer.ca/NR/rdonlyres/9D28D9EE-09BA-4E87-A9A9-F472AB3C5BA5/0/SouthpointeJunctionNASPfinalnov09Part1.pdf


Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

92 

Jack, E. P., & Raturi, A. S. (2006). Lessons learned from methodological triangulation in 

management research. Management Research News, 29(6), 345-357. doi: 

10.1108/01409170610683833  

Johnson, B. R., & Onwuegbuzie, A. J. (2004). Mixed methods research: A research paradigm 

whose time has come. Educational Researcher, 33(7), 14-26. doi: 

10.3102/0013189X033007014  

Kiett, T. H., Urban & Milne, T. (1995). Managing fragmented landscapes: A macroscopic 

approach. Working Papers 95-10-087, Santa Fe Institute, NM. Retrieved from 

http://www.santafe.edu/media/workingpapers/95-10-087.pdf  

Lapping, M., & Daniels, T. (2005). Land preservation: An essential ingredient in smart growth. 

Journal of Planning Literature, 19(3), 316-329. doi: 10.1177/0885412204271379  

Leitão, A. B., & Ahern, J. A. (2002). Applying landscape ecological concepts and metrics in 

sustainable landscape planning. Landscape and Urban Planning, 59(2), 65-93. doi: 

10.1016/S0169-2046(02)00005-1  

Levin, S. A. (2009). The Princeton guide to ecology. Princeton, NJ: Princeton University Press.  

Loeuille, N. (2009). Evolution of communities and ecosystems. In S. A. Levin (Ed.), The 

princeton guide to ecology (First ed., pp. 414). Princeton, NJ: Princeton University Press.  

Loreau, M. (2009). Communities and ecosystems. In S. A. Levin (Ed.), The princeton guide to 

ecology (First ed., pp. 253). Princeton, NJ: Princeton University Press.  

MacIntyre, M. A. (2011). Riparian ecosystem management and municipal sustainability: A case 

study of urban communities in Alberta. ProQuest, UMI Dissertations Publishing 

Retrieved from http://search.proquest.com.ezproxy.royalroads.ca/docview/920655002  

http://www.santafe.edu/media/workingpapers/95-10-087.pdf


Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

93 

Meffe, G. K., Nielsen, L. A., Knight, R. L., & Schenborn, D. A. (2002). Ecosystem 

management: Adaptive, community-based conservation. Washington, DC: Island Press.  

Millennium Ecosystem Assessment. (2005). Overview of the millennium ecosystem assement. 

Retrieved July 2, 2012, from http://www.maweb.org/en/About.aspx  

Millennium Ecosystem Assessment Board. (2005). Living beyond our means: Natural assets and 

human well-being. (Statement from the Board). United Nations.  

Miller, C. A. (2009). Assessments: Linking ecology to policy. In S. A. Levin (Ed.), The 

princeton guide to ecology (First ed., pp. 754). Princeton, NJ: The Princeton Press.  

Muldoon, P., Lucas, A., Gibson, R., & Pickfield, P. (2009). An introduction to environmental 

law and policy in Canada. Toronto: Emond Montgomery Publications.  

Nelson, G. (2005). Chapter 3: Drivers of ecosystem change: Summary chapter. Ecosystems and 

human well-being: Current sites and trends. Retrieved from 

http://www.maweb.org/documents/document.272.aspx.pdf  

Noss, R. F. (1990). Inidicators for monitoring biodiversity: A hierarchical approach. 

Conservation Biology 4, 355-364.  

OCEA merit awards: Urban flood control. (2000). Civil Engineering, 70(7), 68-68. Retrieved 

from 

https://ezproxy.royalroads.ca/login?url=http://search.proquest.com/docview/228490826?a

ccountid=8056 

Palmer, M. A., & Richardson, D. C. (2009). Provisioning services: A focus on fresh water. In S. 

A. Levin (Ed.), The princeton guide to ecology (First ed., pp. 625). Princeton, N J: 

Princeton University Press.  

http://www.maweb.org/en/About.aspx
http://www.maweb.org/documents/document.272.aspx.pdf


Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

94 

Parkland Community Planning Services. (2005). Oriole park west - neighbourhood area 

structure plan. Retrieved from http://www.reddeer.ca/NR/rdonlyres/B1FB1A7B-65D8-

4FFF-B200-4401DCA124DC/0/OrioleParkWestApril2007.pdf  

Parkland Geotechnical Consulting Ltd. (2008). City of Red Deer guidelines for development 

adjacent to slopes. Retrieved May 22, 2012, from 

http://www.reddeer.ca/NR/rdonlyres/1284B8F9-7ED2-4DA0-B909-

EED29984AEAF/0/February272006CouncilAgendaAttachment2RedDeerCountyDraftM

unicipalDevelopmentPlanLASpd.pdf  

Perlman, D. L. & Milder, J. C. (2005). Practical ecology for planners, developers, and citizens. 

Washington, DC: Island Press.  

Prince George Citizen. (1999). Landslide swallows home, threatens others: Edmonton residents 

salvage belongings, brace for disaster: Final edition. Prince George Citizen, pp. 6.  

Sapsford, R. (2007). Survey research. London: SAGE. Retrieved from 

http://srmo.sagepub.com.ezproxy.royalroads.ca/view/survey-research-sapsford/d78.xml  

Schindler, D. W. (2008). Managing nutrient mobilization. In S. A. Levin (Ed.), The princeton 

guide to ecology (First ed., pp. 712). Princeton, NJ: Princeton University Press.  

Secretariat of the Convention on Biological Diversity. (2012). Cities and biodiversity outlook. 

Montreal: Retrieved from http://www.cbd.int/doc/publications/cbo-booklet-2012-en.pdf  

Solorzano, L. A., & Paez-Acosta, G. I. (2009). Forests. In S. A. Levin (Ed.), The princeton guide 

to ecology (First ed., pp. 606). Princeton, NJ: Princeton University Press. 

Stantec Consulting Ltd. (2009). Clearview north - neighbourhood area structure plan. Retrieved 

from http://www.reddeer.ca/NR/rdonlyres/1518C00E-3019-4626-BF66-

E6A3D5178296/0/ClearviewNorthNASPamendmentsFinalPt1textsm.pdf  

http://www.reddeer.ca/NR/rdonlyres/B1FB1A7B-65D8-4FFF-B200-4401DCA124DC/0/OrioleParkWestApril2007.pdf
http://www.reddeer.ca/NR/rdonlyres/B1FB1A7B-65D8-4FFF-B200-4401DCA124DC/0/OrioleParkWestApril2007.pdf
http://srmo.sagepub.com.ezproxy.royalroads.ca/view/survey-research-sapsford/d78.xml
http://www.cbd.int/doc/publications/cbo-booklet-2012-en.pdf
http://www.reddeer.ca/NR/rdonlyres/1518C00E-3019-4626-BF66-E6A3D5178296/0/ClearviewNorthNASPamendmentsFinalPt1textsm.pdf
http://www.reddeer.ca/NR/rdonlyres/1518C00E-3019-4626-BF66-E6A3D5178296/0/ClearviewNorthNASPamendmentsFinalPt1textsm.pdf


Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

95 

Stantec Consulting Ltd. (2011). Lancaster vanier east - neighbourhood area structure plan. 

Prepared for Melcor Developments. Retrieved October 29, 2012, from 

http://www.reddeer.ca/NR/rdonlyres/84889783-28F8-4BFB-AA30-

1DE2A4AF1069/0/LancasterVanierEastNASPFinal.pdf  

Sue, V. M., & Ritter, L. A. (2007). Conducting online surveys. Los Angeles, [Calif.]: SAGE. 

University of Michigan. (2006). Human appropriation of the world's fresh water supply. 

Retrieved January 6, 2013, from 

http://www.globalchange.umich.edu/globalchange2/current/lectures/freshwater_supply/fr

eshwater.html  

Vitousek, P. M., & Matson, P. A. (2009). Nutrient cycling and biochemistry. In S. A. Levin 

(Ed.), The princeton guide to ecology (First ed., pp. 330). Princeton, NJ: Princeton 

University Press.  

Wilson, V. (2012). Research methods: Interviews. Evidence Based Library and Information 

Practice, 7(2), 96-98. Retrieved from 

http://ejournals.library.ualberta.ca/index.php/EBLIP/article/view/17196/14053  

Woodside, A. G. (2010). Case study research: Theory, methods, practice. Bingley, U.K: 

Emerald Group Publishing.  

Wright, K. R., Zegarra, A. V., & Lorah, W. L. (1999). Ancient Machu Picchu drainage 

engineering. Journal of Irrigation and Drainage Engineering-ASCE, 125(6), 360-369.  

Yapp, G., Walker, J., & Thackway, R. (2010). Linking vegetation type and condition to 

ecosystem goods and services. Ecological Complexity, 7(3), 292-301. doi: 

10.1016/j.ecocom.2010.04.008  

http://www.reddeer.ca/NR/rdonlyres/84889783-28F8-4BFB-AA30-1DE2A4AF1069/0/LancasterVanierEastNASPFinal.pdf
http://www.reddeer.ca/NR/rdonlyres/84889783-28F8-4BFB-AA30-1DE2A4AF1069/0/LancasterVanierEastNASPFinal.pdf
http://www.globalchange.umich.edu/globalchange2/current/lectures/freshwater_supply/freshwater.html
http://www.globalchange.umich.edu/globalchange2/current/lectures/freshwater_supply/freshwater.html
http://ejournals.library.ualberta.ca/index.php/EBLIP/article/view/17196/14053


Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

96 

Appendix A – Survey Detail Responses 

2) Please rank the following list of landscapes from areas that should have highest levels of protection (1) to lowest levels of protection (8).  

Survey 

Respondent 

# 

Red Deer 

River and 

Primary 

Escarp-

ment 

Tributary 

Creeks 

and 

Ravines 

(Piper 

Creek, 

Waska-

soo 

Creek, 

Blind-

man 

River) 

 

Forested 

Seasonal 

and/or 

Ephem-

eral 

Streams 

(water 

only part 

of the 

year) 

Non-

forested 

Seasonal 

and/or 

Ephem-

eral 

Streams 

(water 

only part 

of the 

year) 

Natural 

Wet-

lands 

and 

Ponds 

Constr-

ucted 

Storm 

Water 

Wetlands  

Large 

forested 

areas not 

in close 

proxi-

mity to 

water  

Neigh-

bourhood 

forested 

areas not 

in close 

proximity 

to water 

Other Comments (Provided by email 

following the survey) 

Respondent 

S1 

1 2 3 7 4 8 5 6   

Respondent 

S2 

1 2 7 6 3 4 5 8   

Respondent 

S3 

3 1 6 7 2 8 5 4   

Respondent 

S4 

1 3 5 7 2 4 8 6   

Respondent 

S5 

1 2 3 4 5 7 6 8   

Respondent 

S6 

4 1 2 5 3 8 6 7 This is like asking which vital organ is 

most important to me.  Even if I thought 

one landscape/habitat deserved more 

protection than another, I cannot answer 
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this question honestly without more 

explanation.   

 

Are you asking which 

landscapes/habitats are the most 

threated, which are the most valuable to 

the region's natural capital, which are the 

most valuable for human uses, or (God 

forbid) which habitats we can just pave 

over?  If I tried to answer, my order of 

priority would be different in each case.   

 

I can only speculate which habitats are 

the most threatened or the most valuable, 

so it would be a mistake to base priority 

decisions on my uninformed opinions 

(or anyone else's).  

 

Also, each respondent's qualifications 

and general point of view need to be 

determined before their answers can be 

compared. Otherwise you won't know 

whether they are talking about apples or 

oranges.  

 

Determining a legitimate conservation 

priority for each landscape cannot be 

done without a great deal of research.  

Red Deer might have a cursory 

inventory of its natural habitats but the 

long-term integrity of any one of them is 

an open question.   

Respondent 1 2 6 5 3 7 4 8   
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S7 

Respondent 

S8 

6 2 4 7 1 8 5 3   

Respondent 

S9 

1 2 3 4 5 8 6 7   

Respondent 

S10 

2 3 4 6 1 7 5 8   

Respondent 

S11 

1 2 4 6 3 8 5 7   

Respondent 

S12 

1 3 4 7 2 8 5 6   

Respondent 

S13 

3 1 4 5 2 6 7 8   

Respondent 

S14 

0 0 0 0 0 0 0 0   

Respondent 

S15 

1 2 6 7 4 8 3 5   

Respondent 

S16 

1 2 4 6 3 7 5 8   

 

 

3) Municipalities often use natural areas as public parkland. Providing public access often require compromising environmental integrity with the 

addition of public access infrastructure. Please rank the following list of goals for park development of natural areas from highest importance (1) to 

lowest importance (8).  
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Survey 

Respondent # 

Linear 

trails on 

the edge 

of natural 

areas 

Trails 

throughout 

natural 

areas 

Access to 

the edge 

of water 

bodies 

and water 

ways  

Parking 

near 

natural 

areas 

Preserving 

and 

protecting 

views 

Being 

isolated from 

urban 

development  

Limiting 

public 

access to 

protect 

nature 

Providing 

sports 

fields and 

organized 

recreation  

Other Comments (Provided by 

email following the survey) 

Respondent S1 1 2 3 8 4 5 7 6   

Respondent S2 2 6 7 8 3 4 1 5   

Respondent S3 1 2 4 5 3 6 7 8   

Respondent S4 1 5 4 6 2 8 3 7   

Respondent S5 3 4 2 7 1 6 5 8   

Respondent S6 1 6 2 7 3 5 4 8 If you are asking what 

facilities are needed for human 

enjoyment, the goals/needs 

will be unique for each area.  

Therefore it is not possible to 

rank these goals in a 

meaningful way. 

 

By definition natural areas are 

NOT developed.  How can a 

sports field or parking lot be 

considered a natural area?   

Respondent S7 4 5 2 7 3 1 6 8   

Respondent S8 4 2 3 8 6 1 5 7   
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Respondent S9 4 5 6 7 3 1 2 8   

Respondent 

S10 

4 6 3 7 5 1 2 8   

Respondent 

S11 

3 1 2 5 4 7 6 8   

Respondent 

S12 

1 3 2 6 4 5 7 8   

Respondent 

S13 

1 2 4 8 3 6 5 7   

Respondent 

S14 

0 0 0 0 0 0 0 0   

Respondent 

S15 

2 1 3 6 8 4 5 7   

Respondent 

S16 

1 2 4 5 3 6 7 8   

 

 

 

4) Natural areas perform a number of functions that have benefits both globally and locally. Please rank the following list of natural functions from 

highest importance (1) to lowest importance (8). 
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Survey Respondent 

# 

Protect 

and 

enhance 

water 

quality 

Combat 

climate 

change 

Enhance 

air quality  

Reduce 

risks of 

flooding 

Reduce 

risks of 

slope 

failure 

and 

erosion 

Provide 

public 

opportunities 

to access and 

enjoy natural 

areas 

Protect 

biodiversity 

Provide 

habitat for 

birds and 

wildlife 

Other Comments 

(Provided by email 

following the survey) 

Respondent S1 1 8 5 7 6 4 3 2   

Respondent S2 3 4 5 6 7 8 1 2   

Respondent S3 2 6 4 5 7 8 1 3   

Respondent S4 6 8 7 3 1 5 4 2   

Respondent S5 4 7 8 5 6 1 3 2   

Respondent S6 6 8 7 2 3 4 1 5 As with Question #2 this 

all depends on one's 

point of view.  Without 

establishing more 

context (i.e. Am I 

thinking globally, 

locally, or personally? 

What is my level of 

expertise?), my ranking 

of natural area functions 

cannot be compared 

with those of other 

respondents.  

Respondent S7 2 5 3 6 7 8 4 1   

Respondent S8 3 7 8 6 5 4 2 1   
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Respondent S9 3 8 7 6 5 4 1 2   

Respondent S10 2 3 5 7 6 8 1 4   

Respondent S11 1 6 2 7 8 5 3 4   

Respondent S12 3 7 8 4 5 6 1 2   

Respondent S13 1 4 5 6 7 8 3 2   

Respondent S14 0 0 0 0 0 0 0 0   

Respondent S15 1 7 2 5 6 8 4 3 Trevor, tried filling out 

survey, there is a 

problem with one of the 

questions, didn't note the 

number, but the one 

where you are asking to 

rate the effectiveness of 

provincial and municipal 

policy on protecting 

different aspects.  It only 

takes one answer per 

column. 

Respondent S16 3 6 7 5 4 8 1 2   
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5) How important do you feel the following goals and objectives are, when developing land protection and development setback policies? 

Survey 

Respon-

dent # 

Protect 

water 

quality  

Protect 

devel-

opment 

from 

flooding 

Protect 

devel-

opment 

from 

erosion 

Provide 

public 

opportu-

nities to 

access and 

enjoy 

natural 

areas  

Protect 

biodi-

versity  

Provide 

bird and 

wildlife 

habitat  

Ensure 

protected 

areas are 

resilient to 

ecosystem 

changes 

and pests  

Ensure 

that land 

devel-

opment 

remains 

efficient 

and 

econo-

mically 

viable  

Ensure that 

land use 

density is 

maximized 

to reduce 

urban 

sprawl  

Other (please 

specify) 

Other Comments 

(Provided by 

email following 

the survey) 

Respon-

dent S1 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Important 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Important 

Modera-

tely 

impor-

tant 

Moderately 

important 

    

Respon-

dent S2 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Impor-

tant 

Modera-

tely 

important 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Important 

Modera-

tely 

impor-

tant 

Very 

Important 

    

Respon-

dent S3 

Very 

Impor-

tant 

Modera-

tely 

impor-

tant 

Modera-

tely 

impor-

tant 

Modera-

tely 

important 

Very 

Impor-

tant 

Modera-

tely 

impor-

tant 

Very 

Important 

Modera-

tely 

impor-

tant 

Moderately 

important 

    

Respon-

dent S4 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Impor-

tant 

Modera-

tely 

important 

Modera-

tely 

importa

nt 

Very 

Impor-

tant 

Very 

Important 

Very 

Impor-

tant 

Moderately 

important 

    

Respon-

dent S5 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Important 

Very 

Impor-

tant 

Very 

Impor-

tant 

Modera-

tely 

important 

Modera-

tely 

impor-

tant 

Moderately 

important 
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Respon-

dent S6 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Important 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Important 

Very 

Impor-

tant 

Very 

Important 

Very 

important to 

conserve/ 

restore 

functional 

connectivity 

between 

fragmented 

habitats for a 

representative 

variety of life 

forms (i.e. 

vertebrates, 

invertebrates, 

plants, fungi). 

Functional and 

genetic 

connectivity 

between habitats 

for priority 

wildlife - very 

important. 

 

Connectivity 

needs vary 

considerably 

between species.  

For practical 

reasons, "Priority 

wildlife" should 

be thought of as a 

representative 

selection of all 

spp. (including 

invertebrates and 

plants) likely to be 

found in the 

original habitat.  

Respon-

dent S7 

Very 

Impor-

tant 

Modera-

tely 

impor-

tant 

Mode-

rately 

impor-

tant 

Modera-

tely 

important 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Important 

Modera-

tely 

impor-

tant 

Very 

Important 

    

Respon-

dent S8 

Very 

Impor-

tant 

Not 

impor-

tant 

I don't 

know 

Modera-

tely 

important 

Very 

Impor-

tant 

Very 

Impor-

tant 

Modera-

tely 

important 

Not 

impor-

tant 

Very 

Important 

Maintain 

unobstructed 

wildlife 

corridors 

  

Respon- Not Modera- Mode- Modera- Very Very Very Not Not     
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dent S9 impor-

tant 

tely 

impor-

tant 

rately 

impor-

tant 

tely 

important 

Impor-

tant 

Impor-

tant 

Important impor-

tant 

important 

Respon-

dent S10 

Very 

Impor-

tant 

I don't 

know 

I don't 

know 

Very 

Important 

Very 

Impor-

tant 

Very 

Impor-

tant 

Modera-

tely 

important 

Not 

impor-

tant 

Very 

Important 

Increasing 

densities 

should be of 

primary 

importance, 

especially 

when looking 

at 

developments 

adjacent to 

natural areas. 

  

Respon-

dent S11 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Impor-

tant 

Modera-

tely 

important 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Impor-tant 

Very 

Impor-

tant 

Moderately 

important 

    

Respon-

dent S12 

Very 

Impor-

tant 

Modera-

tely 

impor-

tant 

Mode-

rately 

impor-

tant 

Very 

Important 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Important 

Modera-

tely 

impor-

tant 

Moderately 

important 

    

Respon-

dent S13 

Very 

Impor-

tant 

Modera-

tely 

impor-

tant 

Mode-

rately 

impor-

tant 

Modera-

tely 

important 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Important 

Modera-

tely 

impor-

tant 

Very 

Important 

    

Respon-

dent S14 

No 

Resp-

onse 

No 

Response 

No 

Resp-

onse 

No 

Response 

No 

Resp-

onse 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

    

Respon- No 

Resp-

No No 

Resp-

No No 

Resp-

No No No No     
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dent S15 onse Response onse Response onse Response Response Response Response 

Respon-

dent S16 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Important 

Very 

Impor-

tant 

Very 

Impor-

tant 

Very 

Important 

Modera-

tely 

impor-

tant 

Moderately 

important 

    

 

6) How well do you feel current provincial legislation and municipal policy address the following goals of landscape protection?  

Survey 

Respon-

dent # 

Protect 

water 

quality  

Protect 

develop-

ment from 

flooding  

Protect 

develop-

ment from 

erosion  

Provide 

public 

opportu-

nities to 

access and 

enjoy 

natural 

areas  

Protect 

biodi-

versity  

Provide 

bird and 

wildlife 

habitat  

Ensure 

protect-

ted 

areas 

are 

resilient 

to eco-

system 

changes 

and 

pests  

Ensure that 

land 

develop-

ment 

remains 

efficient 

and econo-

mically 

viable  

Ensure 

that land 

use 

density is 

maxi-

mized to 

reduce 

urban 

sprawl  

Other 

(please 

specify) 

Other 

Comments 

(Provided by 

email 

following the 

survey) 

Respon-

dent S1 

Modera-

tely 

addressed 

Modera-

tely 

addressed 

Moderately 

addressed 

Moderately 

addressed 

Modera-

tely 

addressed 

Modera-

tely 

addressed 

Mode-

rately 

addre-

ssed 

Moderately 

addressed 

Modera-

tely 

addressed 

    

Respon-

dent S2 

Modera-

tely 

addressed 

Moderately 

addressed 

Moderately 

addressed 

Moderately 

addressed 

Modera-

tely 

addressed 

Modera-

tely 

addressed 

Mode-

rately 

addre-

ssed 

Well 

addressed 

Well 

addressed 

    

Respon-

dent S3 

Modera-

tely 

addressed 

I don't 

know 

I don't 

know 

Well 

addressed 

I don't 

know 

I don't 

know 

I don't 

know 

I don't 

know 

I don't 

know 

    



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

107 

Respon-

dent S4 

Well 

addressed 

Well 

addressed 

I don't 

know 

Moderately 

addressed 

I don't 

know 

Well 

addressed 

Mode-

rately 

addre-

ssed 

Not 

addressed 

Not 

addressed 

    

Respon-

dent S5 

Well 

addressed 

I don't 

know 

I don't 

know 

Moderately 

addressed 

I don't 

know 

I don't 

know 

I don't 

know 

Moderately 

addressed 

Modera-

tely 

addressed 

    

Respon-

dent S6 

Modera-

tely 

addressed 

Moderately 

addressed 

Moderately 

addressed 

Moderately 

addressed 

Modera-

tely 

addressed 

Modera-

tely 

addressed 

Not 

addre-

ssed 

Not 

addressed 

Not 

addressed 

Current 

policies 

do not 

allow for 

the cycles 

of distur-

bance and 

success-

ion that 

are 

necessary 

for 

continued 

biodi-

versity 

and 

resilience. 

Ensure that 

developments 

that affect 

natural capital 

(i.e. watershed 

function, 

biodiversity, 

primary 

productivity) 

are effectively 

avoided, 

mitigated 

and/or 

compensated 

for.  

 

City - Not 

addressed   

 

Province - 

Moderately 

addressed (at 

least in 

legislation) 

 

Federal - 



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

108 

Moderately 

addressed (but 

recent events 

such as 

Fisheries Act 

changes have 

put this in 

doubt) 

 

Ensure 

continued 

cycles of 

disturbance 

and succession 

necessary for 

long-term 

biodiversity 

and resilience. 

- Not 

addressed  

Respon-

dent S7 

Modera-

tely 

addressed 

Moderately 

addressed 

Moderately 

addressed 

Well 

addressed 

Well 

addressed 

Well 

addressed 

  Well 

addressed 

Modera-

tely 

addressed 

    

Respon-

dent S8 

Not 

addressed 

I don't 

know 

Moderately 

addressed 

Well 

addressed 

Modera-

tely 

addressed 

Modera-

tely 

addressed 

Mode-

rately 

addre-

ssed 

Not 

addressed 

Not 

addressed 

    

Respon-

dent S9 

Modera-

tely 

addressed 

Moderately 

addressed 

Moderately 

addressed 

Well 

addressed 

Not 

addressed 

Not 

addressed 

Not 

address

ed 

Well 

addressed 

Well 

addressed 
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Responde

nt S10 

Modera-

tely 

addressed 

Well 

addressed 

Well 

addressed 

Not 

addressed 

Not 

addressed 

Not 

addressed 

Mode-

rately 

addre-

ssed 

Well 

addressed 

Not 

addressed 

Regula-

tion - 

especially 

Provincial 

- is 

lagging 

behind 

evidence-

based 

science in 

regards to 

the 

pressures 

that 

natural 

systems 

can 

handle. 

  

Respon-

dent S11 

Modera-

tely 

addressed 

Moderately 

addressed 

Moderately 

addressed 

Well 

addressed 

Modera-

tely 

addressed 

Modera-

tely 

addressed 

Mode-

rately 

addre-

ssed 

Moderately 

addressed 

Modera-

tely 

addressed 

    

Respon-

dent S12 

I don't 

know 

I don't 

know 

I don't 

know 

Moderately 

addressed 

Not 

addressed 

Not 

addressed 

Not 

addre-

ssed 

Moderately 

addressed 

Modera-

tely 

addressed 

    

Responde

nt S13 

Modera-

tely 

addressed 

Well 

addressed 

Moderately 

addressed 

Well 

addressed 

I don't 

know 

Modera-

tely 

addressed 

I don't 

know 

Well 

addressed 

Modera-

tely 

addressed 

    

Respon-

dent S14 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Respon-

se 

No 

Response 

No 

Response 
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Respon-

dent S15 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Respon-

se 

No 

Response 

No 

Response 

    

Respon-

dent S16 

Modera-

tely 

addressed 

Moderately 

addressed 

Moderately 

addressed 

Well 

addressed 

Modera-

tely 

addressed 

Modera-

tely 

addressed 

Mode-

rately 

addre-

ssed 

Moderately 

addressed 

Modera-

tely 

addressed 

    

 

7) Please identify the level of focus that municipal policy should have on the following comparisons.  

Survey 

Respondent 

# 

#1 Urban 

Land 

Development 

(compared 

with) #2 

Natural Area 

Protection  

#1 Public 

access to 

natural areas 

(compared 

with) #2 

Biodiversity, 

Bird, and 

wildlife 

habitat 

protection  

#1 

Protecting 

aquatic and 

riparian 

ecosystems 

(compared 

with) #2 

Protecting 

upland 

ecosystems 

#1 

Providing 

recreation 

and sport 

facilities 

(compared 

with) #2 

Protecting 

natural 

areas  

#1 

Minimizing 

government 

capital and 

operational 

expenditures 

(compared 

with) #2 

Purchasing 

and 

maintaining 

lands for 

protection 

Other (please 

specify) 

Other Comments (Provided by email following 

the survey) 

Respondent 

S1 

High focus 

on #2 

High focus 

on #2 

High focus 

on #1 

High focus 

on #2 

High focus 

on #2 

    

Respondent 

S2 

Balanced 

Focus 

High focus 

on #2 

Balanced 

Focus 

Lower 

focus on #1 

High focus 

on #2 

    

Respondent 

S3 

Balanced 

Focus 

Balanced 

Focus 

Balanced 

Focus 

Balanced 

Focus 

Balanced 

Focus 
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Respondent 

S4 

High focus 

on #2 

High focus 

on #2 

Balanced 

Focus 

Balanced 

Focus 

Balanced 

Focus 

Interesting 

comparisons. 

  

Respondent 

S5 

Balanced 

Focus 

Balanced 

Focus 

Balanced 

Focus 

Lower 

focus on #1 

High focus 

on #2 

    

Respondent 

S6 

High focus 

on #2 

High focus 

on #2 

High focus 

on #2 

High focus 

on #2 

High focus 

on #2 

High focus on 

protection and 

rehabilitation for 

remnant native 

habitats instead 

of fragmentation 

due to linear 

disturbances such 

as roads and 

utility lines.  

**This question 

seems to make an 

assumption that 

one goal is only 

achieve by 

sacrificing the 

other.  Way too 

simplistic!!  Well 

planned 

developments 

achieve BOTH 

goals.  Since I 

was forced to 

choose the lesser 

of two evils, I 

picked option #2 

simply for 

strategic reasons. 

High focus (Higher priority) on protection and 

reconnection of remnant native habitats vs. most 

expedient routing of roads and other linear 

developments. 

 

With such a cynical question, you're going to get 

cynical answers.  A conservationist such as 

myself would be a naive fool to ask exploitation 

proponents to compromise in such winner-take-

all situations.  Most of these hypothetical trade-

offs force me to choose between totally 

unacceptable (#1) , and totally unlikely (#2) so I 

have chosen "High focus on #2" in all cases. 

 

It is like an encounter with a hungry predator; you 

have a slight chance of survival if you fight, and 

absolutely no chance if you ask for a 

compromise.   

 

"Balanced focus" with normal developers and 

planners is impossible because they have nothing 

to offer, nothing to lose, and everything to gain.  

Putting it another way, they don't have the ability 

to build natural habitats (only nature can do that); 

they can only postpone the destruction of habitat 

that already exists.  When part of a natural area 

has been developed, it can't be restored to what it 

was, and before long another developer will be 

asking for even more "balance" (i.e. another slice 
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of the remnant habitat).   

 

Instead of playing the trade-off game, I would 

insist on a third option.  A good development plan 

solves multiple problems rather than delivering 

one benefit at the expense of another.   

 

The key is an expanded view that includes all 

affected interests instead of a "focus" on just one.  

By planning over larger areas and over longer 

time frames, it is possible to AVOID, 

MITIGATE, and COMPENSATE negative 

impacts. 

Respondent 

S7 

Balanced 

Focus 

Lower focus 

on #2 

Lower 

focus on #1 

Balanced 

Focus 

High focus 

on #2 

    

Respondent 

S8 

Balanced 

Focus 

Lower focus 

on #1 

High focus 

on #1 

High focus 

on #2 

High focus 

on #2 

    

Respondent 

S9 

High focus 

on #2 

Lower focus 

on #1 

Lower 

focus on #2 

High focus 

on #2 

High focus 

on #2 

    

Respondent 

S10 

High focus 

on #2 

High focus 

on #2 

Balanced 

Focus 

High focus 

on #2 

High focus 

on #2 

Redevelopment 

of ageing 

neighbourhoods, 

brownfield infill 

should all be 

explored before 

looking at 
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developments in 

natural 

landscapes. 

Landscape 

protection must 

be the first 

priority. 

Respondent 

S11 

Lower focus 

on #2 

Lower focus 

on #2 

Lower 

focus on #2 

Balanced 

Focus 

Lower focus 

on #1 

    

Respondent 

S12 

Balanced 

Focus 

Balanced 

Focus 

Balanced 

Focus 

High focus 

on #2 

High focus 

on #2 

    

Respondent 

S13 

Lower focus 

on #1 

Lower focus 

on #1 

Balanced 

Focus 

Lower 

focus on #1 

Lower focus 

on #1 

    

Respondent 

S14 

No Response No 

Response 

No 

Response 

No 

Response 

No 

Response 

    

Respondent 

S15 

No Response No 

Response 

No 

Response 

No 

Response 

No 

Response 

    

Respondent 

S16 

Balanced 

Focus 

Lower focus 

on #1 

Lower 

focus on #2 

Lower 

focus on #1 

Balanced 

Focus 

I interpreted 

'lower focus' as 

meaning that 

more focus was 

put on the partner 

option than on 

the number given 

(i.e. more focus 

on protecting 

natural areas than 

on providing 

recreation and 
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sports facilities) 

 

8) What degree of effort and investment should be invested in removing pollutants (fertilizers, pesticides, sediment, heavy metals, oils, fuels, litter) from 

overland water flow prior to it entering the following ecosystems? 

Survey 

Respondent # 

Red Deer 

River  

Tributary 

Creeks (Piper 

Creek, 

Waskasoo 

Creek, 

Blindman 

River)  

Seasonal and/or 

Ephemeral 

Streams (water 

only part of the 

year)  

Natural 

Wetlands and 

Ponds  

Forested 

Areas  

Construc-

ted Storm 

Water 

Wetlands 

Groundwater 

Sources  

Other Comments (Provided 

by email following the 

survey) 

Respondent 

S1 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Maximum 

Effort 

  

Respondent 

S2 

Substantial 

Effort 

Substantial 

Effort 

Slight effort Substantial 

Effort 

Substan-

tial Effort 

Substantial 

Effort 

Substantial 

Effort 

  

Respondent 

S3 

Substantial 

Effort 

Substantial 

Effort 

Substantial 

Effort 

Substantial 

Effort 

Substan-

tial Effort 

Substantial 

Effort 

Substantial 

Effort 

  

Respondent 

S4 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Substantial 

Effort 

Substan-

tial Effort 

Maximum 

Effort 

Maximum 

Effort 

  

Respondent 

S5 

Slight 

effort 

Substantial 

Effort 

Substantial 

Effort 

Substantial 

Effort 

Substan-

tial Effort 

Slight 

effort 

Maximum 

Effort 
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Respondent 

S6 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Slight 

effort 

Maximum 

Effort 

A high degree of investment 

and effort should be invested 

in keeping pollutants out of 

all these ecosystems with the 

exception of constructed 

wetlands which should 

considered management 

facilities rather than an 

ecosystem.   

 

Constructed wetlands are a 

useful tool for keeping storm 

water pollutants out of 

natural ecosystems.  

Unfortunately traditional 

urban planning has left no 

room left for them to be 

built in established 

neighborhoods.  Most of 

Red Deer's storm water will 

continue to be discharged 

into the river and its’ 

tributaries with little or no 

treatment.   

Respondent 

S7 

Substantial 

Effort 

Substantial 

Effort 

Slight effort Substantial 

Effort 

Substantia

l Effort 

Substantial 

Effort 

Substantial 

Effort 

  

Respondent 

S8 

Substantial 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Maximum 

Effort 

Slight 

effort 

I do not 

know 

I do not know   

Respondent 

S9 

Substantial 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Substan-

tial Effort 

Slight 

effort 

Maximum 

Effort 
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Respondent 

S10 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Maximum 

Effort 

Substantia

l Effort 

Substantial 

Effort 

Maximum 

Effort 

  

Respondent 

S11 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Maximum 

Effort 

  

Respondent 

S12 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Maximum 

Effort 

  

Respondent 

S13 

Substantial 

Effort 

Substantial 

Effort 

Substantial 

Effort 

Substantial 

Effort 

Substantia

l Effort 

Substantial 

Effort 

Substantial 

Effort 

  

Respondent 

S14 

No 

Response 

No Response No Response No Response No 

Response 

No 

Response 

No Response   

Respondent 

S15 

No 

Response 

No Response No Response No Response No 

Response 

No 

Response 

No Response   

Respondent 

S16 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Substantial 

Effort 

Substan-

tial Effort 

Slight 

effort 

Substantial 

Effort 
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9) Within Red Deer we have significant populations of mammals (moose, deer, cougars, rabbits, foxes, beavers, coyotes, etc). What degree of effort 

should our community be investing in protecting populations of mammals within the following land types? 

Survey 

Respon-

dent # 

Red 

Deer 

River  

Tributar

y Creeks 

(Piper 

Creek, 

Waska-

soo 

Creek, 

Blindma

n River)  

Forested 

Seasonal 

and/or 

Epheme-

ral 

Streams 

Non- 

forested 

Seasonal 

and/or 

Epheme-

ral 

Streams 

Corridors 

to and 

from 

Natural 

Wetlands 

and Ponds  

Corridors 

to and 

from 

Constructe

d Storm 

Water 

Wetlands  

Corridors 

within 

large 

forested 

areas not 

in close 

proximity 

to water 

Corridors 

within 

neighbour-

hood 

forested 

areas not in 

close 

proximity 

to water  

Other (please 

specify) 

Other Comments 

(Provided by email 

following the survey) 

Respon-

dent S1 

Maxim-

um 

Effort 

Maxim-

um 

Effort 

Maxim-

um 

Effort 

Maxim-

um Effort 

Maxim-

um Effort 

Maximum 

Effort 

Maxim-

um Effort 

Maximum 

Effort 

    

Respon-

dent S2 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Substan-

tial Effort 

Substan-

tial Effort 

Substan-

tial Effort 

Substantial 

Effort 

    

Respon-

dent S3 

Slight 

effort 

Slight 

effort 

Slight 

effort 

No effort Substan-

tial Effort 

Slight 

effort 

Substan-

tial Effort 

Slight 

effort 

I don't believe in 

protecting the 

animals in any 

way other than 

providing them a 

clean and healthy 

environment in 

which to live, so 

I'm not sure 

exactly how to 

answer this 

question. 

  

Respon-

dent S4 

I do not 

know 

Substan-

tial 

Substan-

tial 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 
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Effort Effort 

Respon-

dent S5 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

No effort Slight 

effort 

No effort     

Respon-

dent S6 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

  I am not a qualified 

wildlife biologist, 

therefore "I do not 

know" is the only 

legitimate answer for 

all cases.   

 

It would also take an 

expert to determine 

the relative importance 

of mammals (aka 

charismatic 

megafauna) when 

determining protection 

priorities.  Perhaps the 

city's conservation 

goals would be better 

served by protecting 

wood frogs or native 

orchids.  

Respon-

dent S7 

Substan-

tial 

Effort 

Substan-

tial 

Effort 

Substan-

tial 

Effort 

Substan-

tial Effort 

Substan-

tial Effort 

Substan-

tial Effort 

Substan-

tial Effort 

Slight 

effort 

    

Respon-

dent S8 

Substan-

tial 

Effort 

Maxim-

um 

Effort 

Maxim-

um 

Effort 

Slight 

effort 

Substantia

l Effort 

Slight 

effort 

Maxim-

um Effort 

Substantial 

Effort 
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Respon-

dent S9 

Maxim-

um 

Effort 

Maxim-

um 

Effort 

Substan-

tial 

Effort 

Substantia

l Effort 

Substantia

l Effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

    

Respon-

dent S10 

Maxim-

um 

Effort 

Maxim-

um 

Effort 

Maxim-

um 

Effort 

Maxim-

um Effort 

Maxim-

um Effort 

Maximum 

Effort 

Maxim-

um Effort 

Maximum 

Effort 

Without well 

thought-out, well 

managed wildlife 

corridors, animals, 

people and 

infrastructure are 

all at risk. 

Animals need as 

much unhindered 

movement as 

possible in order 

to thrive. 

  

Respon-

dent S11 

Substan-

tial 

Effort 

Substan-

tial 

Effort 

Substan-

tial 

Effort 

Substan-

tial Effort 

Substan-

tial Effort 

Slight 

effort 

Substan-

tial Effort 

Slight 

effort 

    

Respon-

dent S12 

Maxim-

um 

Effort 

Maxim-

um 

Effort 

Substan-

tial 

Effort 

Substan-

tial Effort 

Substan-

tial Effort 

Slight 

effort 

Substan-

tial Effort 

Slight 

effort 

    

Respon-

dent S13 

Maxim-

um 

Effort 

Maxim-

um 

Effort 

Maxim-

um 

Effort 

Substan-

tial Effort 

Substan-

tial Effort 

Substantial 

Effort 

Maxim-

um Effort 

Substantial 

Effort 

    

Respon-

dent S14 

No 

Respon-

se 

No 

Respons

e 

No 

Respons

e 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

    

Respon-

dent S15 

No 

Respon-

se 

No 

Respons

e 

No 

Respons

e 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Response 
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Respon-

dent S16 

Maxim-

um 

Effort 

Maxim-

um 

Effort 

Maxim-

um 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Maximu

m Effort 

Substantial 

Effort 

    

 

10) Within Red Deer, we have significant populations of birds. What degree of effort should our community be investing in protecting populations of 

birds within the following land types? 

Survey 

Respon-

dent # 

Red Deer 

River 

Tributary 

Creeks 

(Piper 

Creek, 

Waskasoo 

Creek, 

Blindman 

River)  

Forested 

Seasonal 

and/or 

Ephemeral 

Streams  

Non- 

forested 

Seasonal 

and/or 

Ephemeral 

Streams  

Corridors 

to and from 

Natural 

Wetlands 

and Ponds  

Corridors 

to and from 

Constructed 

Storm 

Water 

Wetlands 

Corridor

s to and 

from 

Constru-

cted 

Storm 

Water 

Wet-

lands 

Corridors 

within 

neighbour

hood 

forested 

areas not 

in close 

proximity 

to water  

Other (please 

specify) 

Other Comments 

(Provided by 

email following 

the survey) 

Respon-

dent S1 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maxim-

um 

Effort 

Maximum 

Effort 

    

Respon-

dent S2 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Substantial 

Effort 

Substantial 

Effort 

Substan-

tial 

Effort 

Substantial 

Effort 
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Respon-

dent S3 

Slight 

effort 

Slight 

effort 

Slight 

effort 

No effort Slight 

effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

I don't believe 

in protecting 

the birds in any 

way other than 

providing them 

a clean and 

healthy 

environment in 

which to live, 

so I'm not sure 

exactly how to 

answer this 

question. 

  

Respon-

dent S4 

I do not 

know 

Substantial 

Effort 

Substantial 

Effort 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

    

Respon-

dent S5 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

    

Respon-

dent S6 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

I do not 

know 

Natural 

Wetlands and 

Ponds 

As in Question 

#9, "I do not 

know" is the 

only legitimate 

answer for all 

cases.  

Respon-

dent S7 

Substantial 

Effort 

Substantial 

Effort 

Substantial 

Effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 

Slight 

effort 
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Respon-

dent S8 

Substantial 

Effort 

Substantial 

Effort 

Substantial 

Effort 

Slight 

effort 

Substantial 

Effort 

Slight 

effort 

Maxim-

um 

Effort 

Maximum 

Effort 

    

Respon-

dent S9 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Substantial 

Effort 

Substantial 

Effort 

Slight 

effort 

Substan-

tial 

Effort 

Substantial 

Effort 

    

Respon-

dent 

S10 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maxim-

um 

Effort 

Maximum 

Effort 

    

Respon-

dent 

S11 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Slight 

effort 

Maxim-

um 

Effort 

Substantial 

Effort 

    

Respon-

dent 

S12 

Substantial 

Effort 

Substantial 

Effort 

Substantial 

Effort 

Slight 

effort 

Substantial 

Effort 

Slight 

effort 

Substan-

tial 

Effort 

Substantial 

Effort 

    

Respon-

dent 

S13 

Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Maximum 

Effort 

Substantial 

Effort 

Maxim-

um 

Effort 

Substantial 

Effort 

    

Respon-

dent 

S14 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Respon-

se 

No 

Response 

    

Respon-

dent 

S15 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Response 

No 

Respon-

se 

No 

Response 

    

Respon-

dent 

S16 

Maximum 

Effort 

  Maximum 

Effort 

Maximum 

Effort 

Maximum 

Effort 

Substantial 

Effort 

  Substantial 

Effort 
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Concluding Comments 

 

Is there anything else related to landscape protection and development setbacks that you feel is important? 

Survey Respondent 

# 

Open-Ended Response 

Respondent S1   

Respondent S2   

Respondent S3   

Respondent S4   

Respondent S5   

Respondent S6 See e-mailed comments  

 

(NOTE BY RESEARCHER - COMMENTS WERE PROVIDED NOVEMBER 19, 2012 BY EMAIL TO trevor.poth@royalroads.ca) 

Respondent S7   

Respondent S8 Maybe the impact of invasive weed species including cultivars on natural areas, perhaps something to do with managaing inappropriate 

and damaging activities in natural areas and maybe something in management of animal species (ie Beavers) within natural areas 

Respondent S9 Red Deer seems to believe riparian housing development is an acceptable strategy for increasing core density and minimizing sprawl - the 

loss of irreplaceable river access and corridors degrades biodiversity and lowers the quality of life for all citizens. 

Respondent S10   

Respondent S11   

Respondent S12   

Respondent S13   
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Respondent S14   

Respondent S15 (NOTE BY RESEARCHER - COMMENTS WERE PROVIDED NOVEMBER 9, 2012 BY EMAIL TO trevor.poth@royalroads.ca) 

Respondent S16 Our RDR watershed is a biodiversity source area that feeds many tertiary and upland habitats with an abundance of plant and animal 

diversity. This species richness and diversity is vital to keeping our city and surrounding area healthy and resilient, especially in the face of 

climate change and further anthropocentric influence (population growth).  Policy around landscape protection and development setbacks 

should be founded on the fundmentals of landscape ecology (considering patch dynamics - size, shape, configuration - at various spatial 

levels) and be considerate of ecosystem services, which we are only now beginning to understand and value in a calculated sense (e.g. the 

monetary value of a tree or wetland). 
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Appendix B – Survey Summary Responses 

Red Deer Landscape Protection and Development Setback Survey 

1) Please take a moment to confidentially share some information about yourself. All data 
will be collected and presented in confidence. 

Answer Options 
Response 
Percent 

Response 
Count 

Name: 100.0% 16 

Company Name, Organization Name, or Individual: 100.0% 16 

Position: 100.0% 16 

City/Town: 100.0% 16 

If you are interested in project follow up, please  enter your 
email address: 

75.0% 12 

answered question 16 

skipped question 0 

  

 

 

  

0.0%

20.0%

40.0%

60.0%

80.0%

100.0%

120.0%

Name: Company Name,
Organization

Name, or
Individual:

Position: City/Town: If you are
interested in

project follow up,
please  enter

your email
address:

Please take a moment to confidentially share some information about 

yourself. All data will be collected and presented in confidence. 
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Please rank the following list of landscapes from areas that should have highest levels of protection (1) to lowest 
levels of protection (8). 

Answer Options 1 2 3 4 5 6 7 8 Rating 
Averag
e 

Respons
e Count 

Red Deer River and Primary 
Escarpment 

  10 1 2 1 0 1 0 0 1.87 15 

Tributary Creeks and Ravines (Piper 
Creek, Waskasoo Creek, Blindman 
River) 

  3 9 3 0 0 0 0 0 2.00 15 

Natural Wetlands and Ponds   2 4 5 2 2 0 0 0 2.87 15 

Forested Seasonal and/or 
Ephemeral Streams (water only part 
of the year) 

  0 1 3 6 1 3 1 0 4.33 15 

Large forested areas not in close 
proximity to water 

  0 0 1 1 8 3 1 1 5.33 15 

Non-forested Seasonal and/or 
Ephemeral Streams (water only part 
of the year) 

  0 0 0 2 3 4 6 0 5.93 15 

Neighbourhood forested areas not 
in close proximity to water 

  0 0 1 1 1 3 3 6 6.60 15 

Constructed Storm Water Wetlands   0 0 0 2 0 1 4 8 7.07 15 

answered question 15 

skipped question 1 

 

 

  

0.00 2.00 4.00 6.00 8.00

Red Deer River and Primary Escarpment

Tributary Creeks and Ravines (Piper Creek, Waskasoo Creek,…

Natural Wetlands and Ponds

Forested Seasonal and/or Ephemeral Streams (water only…

Large forested areas not in close proximity to water

Non-forested Seasonal and/or Ephemeral Streams (water only…

Neighbourhood forested areas not in close proximity to water

Constructed Storm Water Wetlands

LANDSCAPE PROTECTION PRIORITIZATION (1 = HIGHEST 

PRIORITY - 8 = LOWEST PRIORITY) 
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3) Municipalities often use natural areas as public parkland. Providing public access often require compromising 
environmental integrity with the addition of public access infrastructure. Please rank the following list of goals 
for park development of natural areas from highest importance (1) to lowest importance (8). 

Answer Options 1 2 3 4 5 6 7 8 Rating 
Averag
e 

Respon
se 
Count 

Linear trails on the edge of 
natural areas 

  7 2 2 4 0 0 0 0 2.20 15 

Access to the edge of water 
bodies and water ways 

  0 5 4 4 0 1 1 0 3.40 15 

Trails throughout natural 
areas 

  2 5 1 1 3 3 0 0 3.47 15 

Preserving and protecting 
views 

  1 1 7 3 1 1 0 1 3.67 15 

Being isolated from urban 
development 

  4 0 0 2 3 4 1 1 4.40 15 

Limiting public access to 
protect nature 

  1 2 1 1 4 2 4 0 4.80 15 

Parking near natural areas   0 0 0 0 3 3 5 4 6.67 15 

Providing sports fields and 
organized recreation 

  0 0 0 0 1 1 4 9 7.40 15 

answered question 15 

skipped question 1 

 

 

  

0.00 2.00 4.00 6.00 8.00

Linear trails on the edge of natural areas

Access to the edge of water bodies and water…

Trails throughout natural areas

Preserving and protecting views

Being isolated from urban development

Limiting public access to protect nature

Parking near natural areas

Providing sports fields and organized recreation

PARK DEVELOPMENT PRIORITIZATION (1 = HIGHEST PRIORITY - 8 

= LOWEST PRIORITY) 
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4) Natural areas perform a number of functions than have benefits both globally and locally. Please rank the 
following list of natural functions from highest importance (1) to lowest importance (8). 

Answer Options 1 2 3 4 5 6 7 8 Rating 
Averag
e 

Respo
nse 
Count 

Protect biodiversity   7 1 4 3 0 0 0 0 2.20 15 

Provide habitat for birds and 
wildlife 

  2 8 2 2 1 0 0 0 2.47 15 

Protect and enhance water 
quality 

  4 3 5 1 0 2 0 0 2.73 15 

Reduce risks of flooding   0 1 1 1 4 5 3 0 5.33 15 

Enhance air quality   0 2 1 1 4 0 4 3 5.53 15 

Reduce risks of slope failure and 
erosion 

  1 0 1 1 3 4 4 1 5.53 15 

Provide public opportunities to 
access and enjoy natural areas 

  1 0 0 4 2 1 0 7 5.93 15 

Combat climate change   0 0 1 2 1 3 4 4 6.27 15 

answered question 15 

skipped question 1 

 

 

  

0.00 2.00 4.00 6.00 8.00

Protect biodiversity

Provide habitat for birds and wildlife

Protect and enhance water quality

Reduce risks of flooding

Enhance air quality

Reduce risks of slope failure and erosion

Provide public opportunities to access and enjoy natural…

Combat climate change

LANDSCAPE FUNCTION PRIORITIZATION (1 = HIGHEST 

PRIORITY - 8 = LOWEST PRIORITY) 
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5) How important do you feel the following goals and objectives are, when developing land protection and 
development setback policies? 

Answer Options Not 
important 

Moderately 
important 

Very 
Important 

I don't 
know 

Response 
Count 

Protect biodiversity   0 1 13 0 14 

Provide bird and wildlife habitat   0 1 13 0 14 

Protect water quality   1 0 13 0 14 

Ensure protected areas are resilient to 
ecosystem changes and pests 

  0 3 11 0 14 

Protect development from flooding   1 5 7 1 14 

Protect development from erosion   0 5 7 2 14 

Provide public opportunities to access and enjoy 
natural areas. 

  0 8 6 0 14 

Ensure that land use density is maximized to 
reduce urban sprawl 

  1 7 6 0 14 

Ensure that land development remains efficient 
and economically viable 

  3 8 3 0 14 

Other (please specify)           3 

answered question 14 

skipped question 2 

 

 

  

0
2
4
6
8

10
12
14
16

P
ro

te
c
t

b
io

d
iv

e
rs

it
y

P
ro

v
id

e
 b

ir
d

a
n

d
 w

ild
lif

e
h

a
b

it
a

t

P
ro

te
c
t 

w
a

te
r

q
u

a
lit

y

E
n

s
u

re
p

ro
te

c
te

d
a

re
a

s
 a

re
…

P
ro

te
c
t

d
e

v
e

lo
p

m
e

n
t

fr
o

m
 f

lo
o

d
in

g

P
ro

te
c
t

d
e

v
e

lo
p

m
e

n
t

fr
o

m
 e

ro
s
io

n

P
ro

v
id

e
 p

u
b

lic
o

p
p

o
rt

u
n

it
ie

s
to

 a
c
c
e

s
s
…

E
n

s
u

re
 t

h
a

t
la

n
d

 u
s
e

d
e

n
s
it
y
 i
s
…

E
n

s
u

re
 t

h
a

t
la

n
d

d
e

v
e

lo
p

m
e

n
t…

IMPORTANCE OF LAND PROTECTION  GOALS AND 

OBJECTIVES BASED ON FUNCTION 

Not important

Moderately important

Very Important

I don't know
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6) How well do you feel current provincial legislation and municipal policy address the following goals of 
landscape protection? 
Answer Options Not 

addressed 
Moderatel
y 
addressed 

Well 
addressed 

I don't 
know 

Response 
Count 

Ensure that land use density is maximized to 
reduce urban sprawl 

  4 7 2 1 14 

Provide bird and wildlife habitat   3 7 2 2 14 

Ensure protected areas are resilient to 
ecosystem changes and pests 

  3 7 1 3 14 

Protect biodiversity   3 6 1 4 14 

Ensure that land development remains efficient 
and economically viable 

  3 5 5 1 14 

Protect water quality   1 10 2 1 14 

Provide public opportunities to access and enjoy 
natural areas. 

  1 6 7 0 14 

Protect development from erosion   0 9 1 4 14 

Protect development from flooding   0 7 3 4 14 

Other (please specify)           2 

answered question 14 

skipped question 2 
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EFFECTIVENESS OF PROVINCIAL AND MUNICIPAL 

LEGISLATION  BASED ON ECOSYSTEM CONSIDERATIONS 

Not addressed

Moderately addressed

Well addressed

I don't know
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7) Please identify the level of focus that municipal policy should have on the following comparisons. 

Answer Options High 
focus on 
#1 

Lower 
focus on 
#1 

Balance
d Focus 

Lower 
focus on 
#2 

High 
focus on 
#2 

  Rating 
Average 

Respons
e Count 

Option 1 -10 -5 0 5 10 Option 2     

#1 Urban land development  0 1 7 1 5  
#2 Natural 
Area 
Protection 

50.00 14 

#1 Public access to natural 
areas  

0 4 3 2 5 #2 
Biodiversity, 
Bird, and 
wildlife habitat 
protection 

40.00 14 

#1 Protecting aquatic and 
riparian ecosystems  

2 1 7 3 1 #2 Protecting 
upland 
ecosystems 

0.00 14 

#1 Providing recreation and 
sport facilities 

0 4 4 0 6 #2 Protecting 
natural areas 

40.00 14 

#1 Minimizing government 
capital and operational 
expenditures 

1 1 3 0 9 #2 Purchasing 
and 
maintaining 
lands for 
protection 

75.00 14 

Other (please specify)               4 

answered question 14 

skipped question 2 
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8) What degree of effort and investment should be investing in removing pollutants (fertilizers, pesticides, 

sediment, heavy metals, oils, fuels, litter) from overland water flow prior to it entering the following 

ecosystems? 

Answer Options No 
effort 

Slight 
effort 

Substan
tial 
Effort 

Maximu
m Effort 

I do not 
know 

Respons
e Count 

Tributary Creeks (Piper Creek, Waskasoo 
Creek, Blindman River) 

  0 0 5 9 0 14 

Groundwater Sources   0 0 5 8 1 14 

Red Deer River   0 1 6 7 0 14 

Natural Wetlands and Ponds   0 0 8 6 0 14 

Forested Areas   0 1 9 4 0 14 

Seasonal and/or Ephemeral Streams 
(water only part of the year) 

  0 2 8 4 0 14 

Constructed Storm Water Wetlands   0 4 8 1 1 14 

answered question 14 

skipped question 2 
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PREFERED LANDSCAPE BASED EFFORT IN OVERLAND  

DRAINAGE POLLUTANT  REMOVAL 

No effort
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Substantial Effort

Maximum Effort

I do not know
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9) Within Red Deer we have significant populations of mammals (moose, deer, cougars, rabbits, foxes, beavers, 
coyotes, etc). What degree of effort should our community be investing in protecting populations of mammals 
within the following land types? 

Answer Options No 
effort 

Slight 
effort 

Substa
ntial 
Effort 

Maxim
um 
Effort 

I do not 
know 

Respon
se 
Count 

Tributary Creeks (Piper Creek, Waskasoo 
Creek, Blindman River) 

  0 3 3 7 1 14 

Red Deer River   0 3 3 6 2 14 

Forested Seasonal and/or Ephemeral 
Streams 

  0 3 5 5 1 14 

Corridors within large forested areas not in 
close proximity to water 

  0 2 5 5 2 14 

Corridors to and from Natural Wetlands and 
Ponds 

  0 1 8 3 2 14 

Non- forested Seasonal and/or Ephemeral 
Streams 

  1 3 5 3 2 14 

Corridors to and from Constructed Storm 
Water Wetlands 

  1 5 4 2 2 14 

Corridors within neighbourhood forested 
areas not in close proximity to water 

  1 5 4 2 2 14 

Other (please specify)             2 

answered question 14 

skipped question 2 
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LANDSCAPE BASED EFFORT TO BE DIRECTED TOWARDS 

PROTECTING MAMAL HABITAT AND CORRIDORS 

No effort

Slight effort
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Maximum Effort

I do not know
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10) Within Red Deer, we have significant populations of birds. What degree of effort should our community be 
investing in protecting populations of birds within the following land types? 

Answer Options No 
effort 

Slight 
effort 

Substa
ntial 
Effort 

Maxim
um 
Effort 

I do 
not 
know 

Respon
se 
Count 

Tributary Creeks (Piper Creek, Waskasoo 
Creek, Blindman River) 

  0 3 4 6 1 14 

Red Deer River   0 3 3 6 2 14 

Corridors within large forested areas not in 
close proximity to water 

  0 3 3 6 2 14 

Forested Seasonal and/or Ephemeral 
Streams 

  0 3 5 5 1 14 

Corridors to and from Natural Wetlands and 
Ponds 

  0 3 5 4 2 14 

Non- forested Seasonal and/or Ephemeral 
Streams 

  1 5 2 4 2 14 

Corridors within neighbourhood forested 
areas not in close proximity to water 

  0 3 6 3 2 14 

Corridors to and from Constructed Storm 
Water Wetlands 

  0 7 3 2 2 14 

Other (please specify)             2 

answered question 14 

skipped question 2 
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LANDSCAPE BASED EFFORT TO BE DIRECTED TOWARDS 

PROTECTING BIRD HABITAT AND CORRIDORS 

No effort

Slight effort

Substantial Effort

Maximum Effort

I do not know
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Red Deer Landscape Protection and Development 
Setback Survey 

CONCLUSION:Is there anything else related to landscape protection 
and development setbacks that you feel is important? 

Answer Options 
Response 

Count 

  4 

answered question 4 

skipped question 12 
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Appendix C – Interview Consent Form 

Participant Consent Form - MA: Environment and Management Thesis Research 

 

Date:_____________________ 

Project: Environmental Reserves and Development Setbacks: Establishing policy recommendations for 

the City of Red Deer 

Researcher: Trevor Poth, MA Candidate, Royal Roads University 

University: Royal Roads University, 2005 Sooke Road, Victoria, BC.  

Thesis Supervisor: Dr. Chris Ling, Professor, Royal Roads University (w):* (***) *** **** X ****, e-mail: 

*****.****@**********.** 
 
Purpose of Research: Acting as an independent researcher and not as the Parks Superintendent for the 
City of Red Deer, this research will be used to develop policy recommendations for the City of Red Deer 
associated with land protection for ecologically significant areas. This research will focus primarily on the 
different methods used to preserve natural lands and establish policy recommendations to strengthen 
Red Deer’s capacity to do such.  
 
What you will be asked to do: As a key stakeholder in municipal planning, land conservation, or policy 
development for the Red Deer area, you are being requested to participate in a semi-structured 
interview with the researcher as a means of providing clarity and support to the policies and practices 
taking place in the Red Deer area associated with land protection and development. Interviews are 
anticipated to take 60 minutes and a subsequent stakeholder survey will be emailed out that will take 20 
– 30 minutes. This research project is anticipated to be completed and approved by March of 2013.  
 
Risks and Discomforts: I do not foresee any risks or discomfort from your participation in the research.  

Benefits of the Research and Benefits to You: As an identified stakeholder within this research project, 

there is a mutual benefit to participation. As a stakeholder, participation provides you with an 

opportunity to provide insight and vision into the recommendations planned for development. As a 

researcher, I will receive great value from this insight and will be better able to develop policy 

recommendations with an understanding of the current state of affairs, challenges and opportunities 

presented by participants. In addition, all participants will be offered a copy of an executive summary of 

research findings as well as an electronic copy of the final thesis once approved by Royal Roads 

University.  

Voluntary Participation: Your participation in the study is completely voluntary and you may refuse to 

answer any question or choose to stop participating at any time. Your decision not to volunteer will not 

influence the professional or personal relationship with the researcher, the City of Red Deer, or with 

Royal Roads University either now, or in the future.  

Withdrawal from the Study: You can stop participating in the study at any time, for any reason, if you so 
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decide. Your decision to stop participating, or to refuse to answer particular questions, will not affect 

your relationship with the researcher, with the City of Red Deer or with Royal Roads University. Should 

you decide to withdraw from the study, all data generated as a consequence of your participation will be 

destroyed. 

Confidentiality: All information you supply during the research will be held in confidence and, unless 

you specifically indicate your consent, your name will not appear in any report or publication of the 

research. Your data will be safely stored in a locked facility and only the researcher will have access to 

this information. Confidentiality will be provided to the fullest extent possible by law. All interview 

recordings will only be used to provide accurate notes for the researcher and will be deleted following 

documentation.  

Use of Research: A copy of the thesis will be electronically archived on RRU’s Digital Archive, ProQuest, 

and Library and Archives Canada. In addition, Findings of the research project may be presented at 

public meetings, academic conferences, or published in reports and academic publications. 

Questions about the Research: If you have questions about the research in general or about your role in 

the study, please feel free to contact Trevor Poth, MA candidate in Environment and Management, at 

(***) ***-**** or by email at *****.****@*********.** . This research has been reviewed and 

approved for compliance with research ethics protocols by the Royal Roads University.  

Legal Rights and Signatures:  

I ___________________________), consent to participate in the study titled Environmental Reserves 

and Development Setbacks: Establishing Policy Recommendations for the City of Red Deer, conducted 

by Trevor Poth. I have understood the nature of this project and wish to participate. I am not waiving 

any of my legal rights by signing this form. My signature below indicates my consent.  

 

Signature     Date       

Participant  

 

Signature      Date     

Researcher 
 

 

 

  

mailto:*****.****@*********.**
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Appendix D – Interview Framework 

SEMI-STRUCTURED Interviews  

Trevor Poth, Royal Roads University, MEM Program 

Process: 

A. Personal Introduction  
a. Ensure to clarify that this research is being completed independent of my role at The 

City. This is not a City Project at this time. 
B. Review Consent Form & Sign 

a. Identify that there will be an audio recording only to ensure note taking accuracy; 
b. Identify that audio recordings will be destroyed following completion of note taking; 
c. Identify that all interview candidates and their positions will not be named and that they 

will only appear as “Respondent” in the research.  
C. Describe the Project – Introduction to the purpose of the research associated with landscape 

protection and development setbacks. 
D. Describe the Reasons for Interview – Partnering interviews with survey data to understand the 

community goals and vision for landscape protection. Interviews are being completed with two 
senior officials from The City, and two senior representatives of not-for-profit ecological 
advocacy groups.  

E. Ensure that participants are thanked for their time. 
 

Specific Interview Questions: 

1. Can you please tell me about your role as it relates to policy and implementation strategies for 
land protection and development setbacks? 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

2. How familiar are you with the City’s land protection and development setback policies and 
practices? 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 
3. Are you aware how the City determines what landscapes to protect and what lands are deemed 

acceptable for development? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 
4. Are you familiar with the terms (a) environmental reserve dedication, (b) municipal reserve 

dedication, (c) municipal land purchase, (d) conservation easements?  
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______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 
5. Can you provide me with any examples of where the City has wanted to preserve land but 

where environmental reserve dedication was not used? What was the result? 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 
6. Do you believe that the provincial government plays a great enough role when it comes to land 

protection? (how so/ why not) 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 
7. Do you feel that municipalities within Alberta have enough authority when it comes to land 

protection and establishing development setbacks?  
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 
8. Do you feel that land use planning decisions within Red Deer adequately consider ecosystem 

science and analysis?  
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 
9. Do you find that land protection and development setback policy conflicts with other municipal 

policy?  
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 
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10. How does the City make decisions when there are conflicting policies in play (For example: How 

would City Council make a decision when the preservation of lands results in in-efficient traffic 

patterns in a development)? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

11. What role do you think that future policy can play in better protecting natural areas within Red 
Deer?  
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 
12. Do you think there is a greater value in land protection and development setback policies being 

based on land form (i.e. river valley, tree stand, ephemeral stream, etc.) or on landscape 
function (water quality, pesticide reduction, flood prevention, wildlife habitat, biodiversity, etc.) 
(Why)? 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 
13. Are there specific policies for land protection and development setbacks that you would like to 

see considered in the future? 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 
14. What are the benefits and challenges of protecting natural areas when creating developer 

plans? 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 
15. In developing policy, how significant do you feel the following would influence Council’s decision 

to adopt a policy (high, moderate, low, or unsure): 
a. Scientific research; 
b. Global best management practices; 
c. Information regarding what other similar municipalities in Alberta are doing; 
d. Public opinion; 
e. Other.  

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

  



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

141 

16. Do you feel that land use planning decisions within Red Deer adequately consider the items of 
influence described in the previous question? How so and what are the shortfalls? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 

17. As I begin preparing my thesis related to landscape protection, are there other considerations 
that you feel are important for me to include? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
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Appendix E – Consolidated Interview Summary 

 

Question Respondent 1 Respondent 2 Respondent 3 Respondent 4 

1.    Can you 

please tell me 

about your role 

as it relates to 

policy and 

implementation 

strategies for 

land protection 

and development 

setbacks? 

Works in a 

senior leadership 

role of a not-for-

profit society that 

focuses on 

environmental 

and ecological 

education and 

natural history 

interpretation 

within Central 

Alberta. 

 

Is a Master’s 

graduate and 

their thesis was 

based on youths 

limited access to 

nature. 

 

Reviews major 

statutory 

planning 

documents for 

areas within the 

City of Red Deer 

and within Red 

Deer County that 

have an impact 

on specific sites 

which are the 

responsibility of 

the Society.  

 

Often included as 

a citizen at large 

or as a special 

interest group. 

 

  

Volunteers for a 

not-for-profit 

society that is 

focused on 

ecological issues 

within central 

Alberta. 

 

A member of an 

organization 

that’s has fed 

into planning and 

retention of 

natural features. 

Chose to align 

with RDRN 

because a single 

voice is not as 

good as an 

organization that 

has a reasonable 

amount of 

respect in the 

City. 

 

Not dictating 

policy, just 

feeding into 

public 

participation 

opportunities. 

 

Primarily 

focused on 

resolving issues; 

however, they 

have contributed 

to the overall 

planning 

documents 

including the 

Municipal 

Works in a 

senior planning 

role with the City 

of Red Deer. 

 

Worked as a 

Land Use 

Planner for over 

30 years and is 

presently 

working for the 

City of Red 

Deer. 

 

Role has 

included the 

preparation of 

major municipal 

statutory 

planning 

documents and 

reviewing the 

policies that 

relate to 

environmental 

protection 

including 

setbacks. 

Works in a 

senior leadership 

role of the City 

of Red Deer. 

 

Role is three 

fold: 

a) Work with 

staff on some of 

the strategies that 

they feel are 

important to the 

community, 

environment, and 

organization in 

reference to land 

planning.  

b) Has the 

opportunity to be 

a part of 

conversations 

around the 

organization 

regarding land 

development and 

land 

preservation. 

Develops 

foundational 

statements that 

relate to 

sustainability and 

stewardship. 

c) Works directly 

with City 

Council to 

provide 

information and 

details on land 

protection and 

ecology matters 

in both formal 



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

143 

Development 

Plan and other 

statutory plans 

which includes 

policy. 

 

Generally 

RDRN’s 

involvement is 

just through 

providing them 

opportunities to 

get NASP’s or 

MASP’s from 

the City and to 

provide 

comments. 

and informal 

environments.  

2.    How 

familiar are you 

with the City’s 

land protection 

and development 

setback policies 

and practices? 

Not especially 

familiar with the 

specific policies 

and practices.  

 

Believes that Red 

Deer is trying to 

be effective but 

is not certain as 

to the level of 

policy 

effectiveness 

without knowing 

the specific 

policies. 

 

Has faith in the 

individuals 

responsible for 

making 

recommendation

s for land 

protection but 

cannot identify if 

the individuals 

have policy 

support. 

 

Is comfortable 

My 

understanding is 

that it’s done 

through the 

ecological 

profiles and it’s 

based on that 

information.  

 

And that there’s 

feedback from 

that and them 

(City staff) 

through the GIS 

mapping. 

 

Believes policy 

happens through 

this MASP but 

was unclear if 

there’s 

something that 

has gone on 

before the 

MASP.  

Does not really 

know the inner-

workings of the 

City that way. 

Very familiar: 

 

 “The policies 

must be 

consistent under 

the act. The 

MDP is a 

broader based 

document and 

should give 

direction to the 

Major Area 

Structure Plan.”  

 

Policy voids and 

policy changes 

must be made 

concurrently 

between all 

statutory 

planning 

documents. They 

must be 

consistent.  

 

“We have found 

that we probably 

have adequate 

overall policies 

Fairly familiar:  

 

“The City of Red 

Deer and the 

staff at the City 

of Red Deer have 

taken 

environmental 

stewardship 

seriously for a 

large number of 

years.” 

 

Land protection 

practices have 

been in place for 

over 20 years.  

 

The Parks 

Section is 

involved in 

ecological 

protection and 

analysis through 

the eco-profiles 

that directs 

preservation of 

certain areas as 

development 
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with the intention 

to setback lands 

and had 

examples of 

where it was 

taking place. 

 

Identified that 

developers do 

not seem to be 

large advocates 

of landscape or 

ecosystem 

protection. 

 in the MDP; 

however, in 

some of our 

other major area 

structure plans or 

in the NASP, we 

haven’t had 

adequate policy 

direction.” 

 

The City is 

planning on 

enhancing 

policies 

regarding 

environmental 

initiatives on 

NASP’s and 

MASP’s instead 

of having other 

non-statutory 

policies.  

 

“One of the areas 

that we’ve not 

done well is in 

defining what is 

reasonable to 

request for 

environmental 

reserve.” 

occurs. 

 

“We may have 

been slow out of 

the gate a 

number of years 

ago but now it’s 

something that 

we look at 

automatically as 

part of 

development.” 

 

“Like any large 

municipality I 

think one of the 

challenges that 

we have is 

staying 

connected and 

working 

collaboratively 

so that each of us 

are in the know 

about what each 

other is doing” 

 

Identified that 

one of the 

challenges is in 

identifying the 

value and 

benefits of land 

protection.  

 

“We’re very 

much in a 

relationship-

based 

organization and 

we take a lot of 

pride in the fact 

that we have 

good solid 

working 

relationships 
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both internally 

and externally.”  

 

“It’s not just 

about getting 

more houses, it’s 

about building 

neighbourhoods, 

and 

neighbourhoods 

are not just about 

houses, they’re 

about people and 

about the natural 

environment.” 

 

3.    Are you 

aware how the 

City determines 

what landscapes 

to protect and 

what lands are 

deemed 

acceptable for 

development? 

Comfortable that 

the City is 

striving to do as 

much as possible 

but recognizes 

that there are 

limitations to 

protection 

specifically 

within the 

Municipal 

Government Act.  

No, not sure.  

 

Identified that 

often decisions 

are made that do 

seem to make 

sense. 

 

“For instance the 

wetland in 

Westlake; I don’t 

know what 

process went on 

to half the size of 

it, and then to 

protect the rest.” 

 

Expressed 

confusion over 

the process and 

how the City 

reaches a 

compromise with 

the developer. 

 

RDRN does not 

seem to influence 

the outcome of 

the plan a lot, 

“there are some 

Identified that 

the City has not 

clearly defined 

it’s expectations 

for the 

requirement of 

ER. 

 

“We probably 

don’t have a 

good policy and 

probably don’t 

have a good 

approach, it is a 

negotiation 

(between the 

City and the 

Developer)”.  

 

Identified that 

the new Stepping 

Back from the 

Water document 

provided by the 

Government of 

Alberta provides 

good justification 

and support for 

establishing a 

comprehensive 

Mostly aware but 

not totally aware. 

 

“I know that 

there are some 

designations that 

happen, land 

designations that 

happen 

provincially that 

relate to wetlands 

and conservation 

areas that are in 

place.”  

 

Believes that the 

ecological 

evaluation 

program has 

been a significant 

tool. This is used 

to determine 

what areas to 

preserve or 

conserved and 

what areas to 

negotiate over 

with developers.  

 

“You know, I 
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minor 

modifications 

made but we 

haven’t had a lot 

of victories or 

what we would 

consider 

successes that 

way”.  

 

 

ER policy.  

 

“Sometimes we 

haven’t had 

adequate policy 

in the 

neighbourhood 

plan to help us 

define exactly 

how that 

boundary (ER) 

will be placed. 

And maybe 

haven’t gotten as 

much 

environmental 

reserve as we are 

able to have.” 

think it’s always 

a bit of a 

balance”.  

 

Believes that the 

City has been 

creative in 

developing 

proactive land 

protection plans 

through land 

acquisition 

planning.  

 

“It is very much 

directed by 

finances and 

opportunity but 

we are trying to 

get ahead of the 

game to some 

degree and look 

at trying to 

protect some of 

these areas in 

advance of them 

being in a 

position to be 

developed.” 

 

4.    Are you 

familiar with the 

terms (a) 

environmental 

reserve 

dedication, (b) 

municipal 

reserve 

dedication, (c) 

municipal land 

purchase, (d) 

conservation 

easements?  

ER – Generally 

Aware. 

 

MR – Aware. 

 

Land Purchase – 

Aware. 

 

Conservation 

Easement – 

Aware. 

 

Identified that 

they are not 

certain with how 

the City uses or 

ER – Yes, “My 

knowledge is that 

any escarpment 

that is over 15° 

and I’m not sure 

exactly what the 

figure is, but 

that’s one of 

these.” Red Deer 

College is an 

example where 

portions would 

be considered 

environmental 

reserve. 

 

ER – Very 

Aware. 

 

MR – Very 

Aware. 

 

Land Purchase – 

Aware. 

 

Conservation 

Easement – 

Aware. 

 

ER – Believes 

that it is a very 

effective tool. 

The City may 

have not used ER 

as effectively as 

possible in the 

past but because 

of a better 

understanding 

recently, 

opportunities 

exist to enhance 

the use of ER.  

 

MR – Has been 
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makes decisions 

around 

conservation 

easements and/or 

land purchases.  

MR – Yes, I’m 

more familiar 

with it in terms 

of playgrounds 

and often tacked 

onto an 

environmental 

reserve to widen 

the setback from 

the top and 

escarpment or 

something like 

that. 

 

Land Purchase – 

Yes, “I think 

college is another 

example of that 

(land purchase) 

and that stand of 

trees near the 

corner of 30
th

 

part of College 

Heights 

anyways. My 

understanding 

that that was a 

land purchase.” 

 

Conservation 

Easement – No. 

 

effective.  

 

Identified that 

there are 

questions related 

to whether 10% 

is enough and 

what the 

appropriate uses 

of the MR are.  

 

Also noted that 

the City is 

changing how 

MR is planned 

and used. 

Looking at larger 

areas for 

planning 

(sections v. 

quarter sections) 

allows for more 

innovative use of 

lands and natural 

area protection.  

 

Land Purchase – 

Works well if 

money is 

available and 

lands are planned 

for acquisition 

long in advance 

of development. 

 

The process 

requires 

administration to 

work closely 

with City 

Council in 

understanding 

the value of land 

protection.  

 

To meet the 
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current land 

protection goals 

outlined in the 

River Valley + 

Tributary Park 

Concept Plan the 

City will likely 

need some 

Provincial and 

Federal financial 

assistance similar 

to the Urban 

Park Program of 

the 1980’s. 

 

Conservation 

easements – Did 

not know too 

much about it 

and is not aware 

of the City’s use 

of easements. 

5.    Can you 

provide me with 

any examples of 

where the City 

has wanted to 

preserve land but 

where 

environmental 

reserve 

dedication was 

not used? What 

was the result? 

Yes, identified 

that Riverfront 

protection was 

requested for 

public access. 

Land along the 

river was sold 

but no ER was 

taken and as a 

result, no trail 

exists. The 

landowner owns 

land to the 

middle of the 

river. 

 

Another trail 

(Mckenzie Trails 

to River Bend). 

The land was 

never taken or 

could not be 

taken. The area 

was logged or 

At Red Deer 

College, the 

environmental 

reserve should of 

been dedicated, 

around 

Waskasoo Creek 

within the 

riparian area, but 

it (ER) didn’t 

exist at the time. 

Used the 

example of a 

man-made lake 

on a parcel of 

land planned for 

development. 

Identified that 

only the natural 

areas of the lake 

could be taken as 

environmental 

reserve.  

 

Also identified 

seasonal and 

ephemeral 

streams (Queens 

Business Park) 

stating “I don’t 

think as the 

River Valley and 

Tributary Plan 

has suggested 

that we are able, 

Used the 

example of a 

large tree stand 

that was not 

protected as ER. 

The City 

negotiated with 

the developer to 

acquire a portion 

of the land for a 

combination of 

land purchase 

and a tax receipt.  

 

“Was it the best 

that we wanted? 

No. Is it best the 

owner wanted? 

No, but we came 

to some common 

ground”. 

 

Also identified 

that when the 
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gravel mines and 

as a result, lost 

an important 

natural area. 

through the 

environmental 

reserve portion, 

to get 100 meters 

back from an 

ephemeral 

stream, and I 

think it would be 

more important 

to get 100 meters 

back from some 

of the main 

tributaries of the 

Red Deer River.” 

  

Also identified 

that you want to 

protect 

ephemeral and 

seasonal streams 

to preserve water 

flow but it would 

be hard to protect 

all of the fingers 

of these 

watercourses 

while still having 

land available for 

development.  

 

“So that’s an 

area where I 

disagree with the 

River Valley and 

Tributary Plan 

and I don’t think 

we can maintain 

all of the ones 

that they want.” 

 

And “I don’t 

think they would 

make particularly 

pretty 

environment.”  

situation occurs, 

ecological 

profiles should 

be used to 

evaluate the 

importance of the 

lands and then 

work 

collaboratively 

with the 

developer and 

other 

departments to 

come up with 

solutions and 

potentially look 

at land purchase.  

 

Identified that 

previously, The 

City would only 

buy land using 

the Public 

Reserve Trust 

Fund which is a 

fund that is 

generated by the 

sale of park land 

and/or taking 

cash-in-lieu of 

municipal 

reserve for 

industrial and 

commercial 

areas. Now, the 

City also uses 

debenture 

borrowing and 

tax dollars to buy 

land.  
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6.    Do you 

believe that the 

provincial 

government 

plays a great 

enough role 

when it comes to 

land protection? 

(How so/ why 

not)? 

No, believes that 

they keep out of 

it as much as 

they can. In a 

general sense the 

province does 

not appear to be 

proactive and 

may even 

override 

municipal 

authority when 

the City attempts 

to do more. 

 

In addition, it 

appears that the 

province does 

not want to limit 

the economic 

prosperity of a 

developer. 

No, the 

individual 

identified that 

they has been 

involved with 

Alberta 

wilderness 

Association 

(CPAWS) and 

they are still 

fighting the same 

battles that they 

fought 20 or 30 

years ago 

regarding land 

protection.  

 

And on the other 

hand, if it’s easy 

and there’s no 

resources tied 

into, the land is 

often set aside as 

Provincial Park, 

or natural area, 

or protected area. 

“They provide 

the 

municipalities 

with some 

indirect tools but 

I think they do 

need to play a 

greater role in 

water quality in 

the Red Deer 

River.” 

 

“And to be 

explicit about 

that role, that 

they think the 

municipality 

should play.” 

  

“I think the key 

word there is 

within an urban 

development.” 

 

Believes that the 

province does a 

good job with a 

focus on 

provincial park 

areas. Would like 

to see them more 

involved and 

connected to the 

needs for urban 

protection.  

 

“It doesn’t 

necessarily want 

them to be a 

major funder or 

to be the director 

of what goes on, 

that is the 

municipality’s 

authority but I 

think they could 

be more 

connected to that 

work.” 

7.    Do you feel 

that 

municipalities 

within Alberta 

have enough 

authority when it 

comes to land 

protection and 

establishing 

development 

setbacks?  

No, although 

Red Deer 

appears to be 

strong at 

protecting areas 

(compared to 

other centers), it 

is believed that 

they are 

constrained by 

their authority. 

 

Red Deer’s 

strength appears 

to be coming 

from a Council 

The participant 

had previously 

discussed the 

matter with 

somebody from 

renewable 

resources 

provincial 

protection for 

Piper Creek and 

Waskasoo Creek, 

and was told that 

the Provincial 

government 

couldn’t care 

less.  

Feels that there is 

a lack of clarity 

regarding the 

authority of a 

municipality to 

protect ‘water 

quality’ by using 

environmental 

reserves.  

 

Also, 

understanding if 

riparian area 

protection and 

vegetation 

protection would 

Feels that 

municipalities 

have enough 

authority and that 

Red Deer has 

demonstrated 

success with 

significant 

natural area 

protection.  

 

Key areas of 

authority that 

could use 

clarification 

include: 1) Major 
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that is supportive 

of land 

protection and a 

staff and 

administration 

that is 

passionate.  

The new 

generation of 

staff and 

administration 

appear to have a 

greater focus on 

land protection 

and 

environmental 

issues and they 

appear to foster 

Council’s 

support.  

 

Regional 

protection has 

been lacking in 

the past and there 

is opportunity to 

share resources 

and expertise to 

better establish 

regional 

protection.  

The Provincial 

official said that 

once it’s within 

the boundaries of 

the municipality, 

it’s up to them to 

do what they 

think is right. 

This surprised 

the participant 

because he was 

asking and trying 

to find if there 

are some 

regulations that 

would apply to 

watershed and 

riparian 

protection. 

 

be supported if it 

achieves positive 

water quality is 

important to 

understand.  

 

Also, looking at 

green 

infrastructure 

like storm water 

wetlands and the 

authority the 

municipality has 

to enforce that is 

important. 

 

“I think 

environmentally 

they provide 

much better 

protection for 

water quality.” 

river escarpment 

setbacks, 2) 

Strategies that 

help identify the 

land protection 

process to not 

necessarily look 

only at purchase 

but to look at tax 

receipt options, 

eco-gift, etc.  

 

  

8.    Do you feel 

that land use 

planning 

decisions within 

Red Deer 

adequately 

consider 

ecosystem 

science and 

analysis?  

Yes, between the 

eco-profile work 

of City staff 

partnered with 

recent ecological 

initiatives it 

appears that 

individuals in the 

City organization 

are doing things 

based on science. 

 

If the individuals 

leave the 

organization, 

Yes, believes 

that the eco-

profile 

information is 

the foundation of 

the scientific 

analysis but 

could not tell if it 

was effective. 

 

“It’s hard to say, 

it’s almost like 

that Department 

needs to be a bit 

more aggressive 

Participant felt 

that City 

Administration 

makes 

recommendation

s based on 

ecosystem 

science and 

analysis but that 

the organization 

is not good at 

presenting 

Council with the 

trade-offs that 

have been 

Believe that 

ecosystem 

science is 

considered “to a 

large degree”.  

 

Believes that the 

regulations and 

processes that are 

in place are 

based on science 

(referencing 

streams, 

wetlands, and 

escarpments).  
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there may be 

policy 

interpretation 

gaps and it 

would be 

beneficial to 

reduce these gaps 

to be proactive. 

in terms of… 

how it’s (the eco-

profile 

information) 

presented” and 

that the RPC 

Department 

appears to be the 

“weak sister 

essentially and 

that development 

is considered 

more important.” 

negotiated 

through the 

NASP process.  

 

Identified that 

although Council 

is the approving 

authority of land 

use plans, they 

don’t often get 

options with a 

NASP. They are 

presented with a 

completed 

document and 

asked to approve 

it.  

 

“They are put in 

the position of 

please approve 

this, we’ve all 

agreed to it and if 

you don’t we 

won’t have any 

housing in the 

City.” 

 

In addition, 

noted that the 

ecological 

evaluation 

program and 

heritage 

protection 

program 

contribute to 

administrations 

base for 

recommendation

s.  

 

“There is 

obviously a 

balance to it, and 

I think the 

minute one goes 

too far one way, 

whether you’re 

the developer, or 

the 

conservationist, 

things tend to go 

off track.”  

 

Identified that 

there is a trusting 

relationship 

between 

developers and 

staff to allow for 

collaboration on 

land protection. 

 

9.    Do you find 

that land 

protection and 

development 

setback policy 

conflicts with 

other municipal 

policy?  

Not aware of a 

specific conflict 

in policy.  

 

 

The participant 

felt that the 

current MDP 

policies were 

fairly general or 

vague and that it 

could negatively 

influence a 

setback policy.  

Identified the 

need for efficient 

industrial 

development 

(Queens 

Business Park) 

conflicting with 

the protection of 

a portion of 

Noted that Red 

Deer has been 

traditional in its 

approach to 

neighbourhood 

design and 

development.  

 

Noted that the 
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The participant 

identified that a 

good example of 

conflicting 

policy is the 

Molly Banister 

project, where 

attempting to 

reduce traffic 

flow buy 

constructing a 

new bridge 

crossing of Piper 

Creek is in 

conflict to the 

protection of 

natural corridors.   

wetland and 

ephemeral 

stream.  

 

“Presumably 

there’s good 

reason for not 

including or not 

making the trade-

offs and this is 

the balancing 

that goes on.” 

 

Noted that 

overarching 

ecological 

protection policy 

(such as the 

protection of all 

ephemeral 

streams) would 

make urban 

development 

almost 

impossible. 

 

traditional view 

has required 

trade-offs 

associated with 

energy 

conservation, 

natural area 

preservation, 

density, walkable 

communities, 

and pedestrian 

friendly 

neighbourhoods.  

 

Identified that 

innovative 

design often 

results in staff 

scepticism.  

 

“The key to the 

process is having 

some 

fundamental 

principles that 

drive decision-

making that may 

help eliminate 

some of those 

challenges.” 

 

“We need to 

ensure that we 

blend those 

natural areas into 

the 

neighbourhood 

development.”  

 

An “umbrella” of 

principles works 

best at 

eliminating 

conflict between 

departments. 
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Identified that 

there is an 

inherent value of 

natural forested 

areas both from 

an ecological and 

people 

perspective. 

 

Attention needs 

to be paid to 

managing the 

mindsets of the 

people, in 

reference to fear 

of what those 

places hold. 

(referencing 

wildlife fears)  

 

“I really do think 

we have some 

work to do with 

our communities 

to help them 

better understand 

and appreciate 

just what these 

areas can mean 

to them and their 

families.” 

10.  How does 

the City make 

decisions when 

there are 

conflicting 

policies in play 

(For example: 

How would City 

Council make a 

decision when 

the preservation 

of lands results in 

inefficient traffic 

patterns in a 

development)? 

When a conflict 

arises, the 

politicians seem 

to get involved. 

The politicians 

seem to “lean in 

the way the wind 

is blowing”. 

Noted an 

ongoing debate 

about extending 

Molly Banister 

Drive across 

Piper Creek as a 

good example of 

Identified that 

the Engineering 

Department 

seems to trump 

the 

recommendation

s of other 

departments 

when policy 

conflict arises. 

 

“If that that’s not 

what the 

Engineering 

Department 

When conflicts 

occur between 

policies at 

different levels 

of planning 

documents, the 

highest level of 

policy within the 

MDP is often 

used and the 

more detailed 

documents 

(MASP’s & 

NASP’s) are 

updated to 

Conflicting 

policies are often 

addressed 

through the 

Strategic 

Direction which 

reflects the 

values of Council 

and the 

community.  

 

Identified that 

conflicts should 

be led from 

Council policy 
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where land 

protection never 

seems to actually 

be finalized.  

 

Even though 

environmental 

protection efforts 

have protected 

the creek from a 

roadway 

crossing, the 

plans to build a 

road remain on 

the books until 

such a time that 

motorists 

“squawk more 

than 

environmentalist

s.”  

wants to hear, 

they will come 

back again and 

again until they 

hopefully get the 

right answer”  

 

Stated that 

there’s a lot of 

good things 

going on here (in 

Red Deer) in 

terms of public 

participation but 

in some cases, “if 

it’s thought that 

it will be 

beneficial for the 

movement of 

traffic than it will 

ultimately 

happen despite 

opposition”. 

 

Later in the 

interview, the 

participant 

returned to this 

question to 

identify the 

trade-off of 

agricultural lands 

for natural areas 

stating:  

“The balance 

(between 

agricultural and 

natural areas) is 

long since 

disappeared.” 

Identifying that 

the Red Deer 

area was once 

densely covered 

in aspen forest 

which has been 

correspond. 

 

“So I think it 

really needs to be 

led from Council 

policy down and 

we as 

administration 

need to ensure 

that we 

understand what 

that direction is 

then it’s up to us 

as leaders in the 

organization and 

again this is my 

role and for 

department 

managers and 

superintendent 

roles to be to 

help our folks 

understand the 

importance of 

understanding 

those and 

working not in 

on our silos but 

collaboratively 

across the 

organization. 
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heavily removed 

to facilitate 

agricultural 

development.  

 

“So I think 

whatever there is 

left (forest), we 

need to protect 

because it’s just 

a postage stamp 

size piece of 

what used to be 

there before 

agricultural 

clearing”. 

11.  What role do 

you think that 

future policy can 

play in better 

protecting natural 

areas within Red 

Deer?  

Would like to see 

guiding 

principles that 

help interpret 

policy and which 

ease conflict 

between policies.  

 

Recommends a 

hierarchical 

approach to 

planning where 

ecological and 

biological 

information is 

prioritized over 

engineering.  

Identified that 

the MASP for 

the East Hills did 

not include the 

Red Deer River 

and Tributaries 

Concept Plan as 

part of the 

background 

information for 

that document. 

Felt that the 

concept plan 

should have 

carried forward 

policy to the 

MASP. 

 

When asked 

about fixed 

setbacks as a 

follow up to the 

previous 

question, the 

participant 

identified: 

  

“I think looking 

at the similar 

geological 

Identified that 

policies that are 

contained in the 

Municipal 

Development 

Plan must be 

reflected in other 

statutory plans. 

As a result, a 

more general 

policy in the 

MDP could be 

refined through a 

MASP, and 

really detailed in 

a NASP.  

 

“I don’t think 

there’s one level 

of policy that can 

speak to all of 

these issues. I 

think they have 

to be spoken to 

in all of the 

statutory 

documents and 

then carried out 

through the 

subdivision 

Would like to see 

future policy 

and/or practices 

focus on 

community 

education to 

develop an 

understanding of 

the importance of 

retaining natural 

landscapes.  

 

“We need to 

balance natural 

areas that are 

protected with 

natural areas that 

are used”. 

 

The policy needs 

to be clear on the 

values of land 

protection and be 

in accordance 

with Provincial 

policy and 

Federal policy 

especially since 

our policies 

affect lands like 
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history of the 

Red Deer River 

Valley in terms 

of the sediments, 

the gravel, and 

the springs, and 

the instability of 

just about all 

slopes.”  

 

Believes that 

although there is 

a geological 

commonality 

throughout the 

River Valley that 

establishing 

fixed setbacks 

based only on 

geotechnical data 

is not effective.  

process.” the river which 

are owned and 

managed by the 

Province.  

 

12.  Do you think 

there is a greater 

value in land 

protection and 

development 

setback policies 

being based on 

land form (i.e. 

river valley, tree 

stand, ephemeral 

stream, etc.) or 

on landscape 

function (water 

quality, pesticide 

reduction, flood 

prevention, 

wildlife habitat, 

biodiversity, etc.) 

(Why) 

Believes that it 

needs to be a 

combination and 

that land form is 

more obvious but 

that it should not 

preclude 

landscape 

function.  

The participant 

initially felt that 

policy should be 

about structure 

but upon 

reflection 

realized that we 

have such an 

impact on what 

goes on in terms 

of water quality 

that it needs to be 

function. Stating 

“The minute you 

preserve the 

function, then 

you have to 

preserve the 

landform, 

ephemeral 

stream, the 

riverbanks. So, I 

definitely think 

the function. For 

instance, if a 

The participant 

identified that 

both should be 

considered. 

Special 

consideration 

should be used 

when looking at 

water quality 

because of the 

inclusion as ER 

in the MGA.  

 

 

Identified that in 

developing 

policy, you need 

to be careful 

about not getting 

into too much 

detail. “they need 

to be somewhat 

tight but 

somewhat 

flexible. And 

they need to be 

workable 

documents that 

reflect in the 

bigger picture, 

what you want to 

try and achieve.” 

 

Identified that 

justifying buffers 

widths in terms 

of water quality, 

air quality, 

climate change. 
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watershed or 

Creek functions 

as a wildlife 

corridor then it 

most likely 

functions as 

wildlife habitat.” 

But ensuring that 

that flows into 

structure so that 

it can be clearly 

presented and 

understood.  

 

13.  Are there 

specific policies 

for land 

protection and 

development 

setbacks that you 

would like to see 

considered in the 

future? 

A greater focus 

on public access 

to nature. Noted 

that for some 

children, the only 

parks that they 

have access to 

are sports fields 

and no nature in 

close proximity 

to their homes.  

 

Would also like 

to see 

transportation 

and road building 

completed in a 

more sensitive 

manner. Noted 

that the City fails 

to address 

wildlife 

crossings of 

roadways in the 

design. 

Specifically the 

addition of 

marked wildlife 

corridors and 

curbs that allow 

small amphibians 

and reptiles the 

ability to escape 

roadways.  

 

It was also 

identified that it 

seemed 

Engineering was 

A major focus on 

protecting hat 

landscapes are 

left and an 

understanding 

that the 

landscapes are 

“only fragments 

of former natural 

area remaining”. 

 

These areas 

include a few 

stream beds, tree 

stands, wetlands, 

and the Red Deer 

River including 

the major 

Oxbows.  

 

The participant 

identified that the 

oxbows and 

meander belts 

should be 

protected 

because of 

flooding and site 

conditions.  

“We don’t really 

look at the water 

quality expected 

after you’ve got 

the urban 

development in. 

Or how much it 

has degraded, 

and I’m not clear 

on what is an 

acceptable 

degrading of 

water quality.” 

 

Again 

reaffirming in 

my mind what is 

the appropriate 

setback. 

 

A focus on risk 

analysis 

regarding slope 

failures. 

 

“We have the 

luxury and 

benefit of having 

a river run rate 

through our 

community so I 

think critically 

important to me 

is the 

preservation of 

appropriate green 

spaces along the 

valley” Also with 

a focus on 

connectivity 

from 

neighbourhoods 

to the river.  

 

“I would like to 

see is more of is 

a more active 

programming of 

our Park areas 

and maybe it’s 

more from a 

historic 

heritage.”  
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the department 

that was the 

greatest barrier to 

ecological 

protection. 

Believes that if 

senior 

management was 

more familiar 

and involved 

with ecological 

protection, then 

there would be 

more buy-in 

from this 

department.    

14.  What are the 

benefits and 

challenges of 

protecting natural 

areas when 

creating 

developer plans? 

The 

opportunities are 

that by protecting 

nature in 

development, 

housing has more 

access to natural 

areas making 

land easier to 

sell. 

 

Some green 

infrastructure 

such as 

constructed 

wetland storm 

ponds can even 

enhance 

industrial areas 

for both area 

users and water 

quality 

protection.  

 

The challenges 

are density 

versus green 

space. The goal 

of protecting 

agriculture lands 

“Well the 

benefits are just 

having natural 

areas next door 

to a 

development. 

The lot prices go 

up significantly 

in terms of 

anybody that’s 

backing up 

against a natural 

area. Just 

recreation, 

getting people 

outside and 

there’s potential 

at least to 

walk/run the 

perimeter or even 

through a natural 

area.” 

 

“And the 

difficulties I 

guess are 

associated with 

economics, you 

know, we’ve got 

people in our 

“One of the 

major challenges 

is where we 

would like to 

preserve tree 

stands as an 

example, and it’s 

beyond the 

municipal 

reserves that 

were able to 

have. Or, at the 

same time we 

want to provide 

areas of Park or 

active Park areas 

and so if you 

provide the norm 

active Park area, 

and you wish to 

preserve a tree 

stand, and you’re 

over the 10%, 

then how do you 

do that. In recent 

cases, we have 

purchased the 

trees from the 

developer. The 

Environmental 

Identified the 

tradeoff between 

developable land, 

economics, and 

understanding 

the importance 

and benefits of 

protecting lands. 
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compounds the 

likelihood of a 

tradeoff that 

sacrifices a 

natural area.  

City Council 

who are 

interested 

densification of 

Red Deer and 

would sacrifice a 

natural area in 

place of 

spreading out 

across prime 

agricultural land. 

There’s a balance 

there and they 

would likely 

support the idea 

of not moving on 

good agricultural 

land, to the 

expense of the 

natural area.” 

 

Master Plan and 

the MDP say that 

we should 

encourage 

developers to 

give more than 

10%, I think 

that… and on 

occasion they 

will, slightly 

over. However, 

were 

misinforming the 

public that that’s 

something that 

will happen very 

often. I have no 

idea how we 

actually 

encourage them 

to do it. There is 

a Section in the 

Act for your 

allowed to get 

more than 10% 

where you have 

an extremely 

high density and 

we haven’t 

enforced that I 

don’t think ever 

have applied 

that. I’m not sure 

where there.” 

 

15.  In 

developing 

policy, how 

significant do 

you feel the 

following would 

influence 

Council’s 

decision to adopt 

a policy (high, 

moderate, low, or 
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unsure): 

a.    Scientific 

research; 

Moderately. Medium or 

moderate impact. 

“I think it could 

be a high 

influence on their 

decision making, 

subject to it 

being accepted 

by all parties. If 

the scientific 

evidence was not 

accepted by the 

developer or they 

had alternative 

scientific 

evidence then 

they would be in 

the situation of 

the fluoride, not 

knowing what to 

do.” 

Identified that 

Council is very 

interested in 

technical 

information that 

a biologist would 

produce, but that 

it needs to be 

presented in a 

non-technical 

way.  

 

Identified that it 

was individual 

Councillor 

preferences. 

Some like 

technical 

information and 

others do not. 

 

The Readers 

Digest format is 

the most 

effective at 

relaying 

information.  

b.   Global best 

management 

practices; 

Moderately or 

low but probably 

moderate. 

“Maybe higher, I 

think most 

Councils want to 

be the best.” 

“I’m not sure”  

 

Identified that 

even with 

climate change 

there is a lack of 

clarity on what 

the level of 

human influence 

is. This lack of 

clarity does not 

help with 

decision making. 

Identified that 

Red Deer has 

brought experts 

in to present 

initiatives of a 

variety of sorts 

from across the 

country. This 

helps provide a 

variety of 

perspectives but 

“there’s always 

the question 

about what can 

little old Red 

Deer do that’s 
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going to 

influence that.”  

 

“I think our 

Council of today 

sees that is 

interesting and 

informative and I 

think wants to 

see the City be 

connected 

(globally) to in 

some fashion.” 

c.    Information 

regarding what 

other similar 

municipalities in 

Alberta are 

doing; 

High. “Moderately, just 

because some 

municipalities do 

it really well and 

some don’t, so 

we would want 

to be caught 

being somebody 

that’s not doing 

well in that 

respect.” 

Believes that the 

economic 

development 

arguments would 

very clearly 

influence the 

decision-making  

 

“They (Council) 

want to be 

environmentally 

sensitive but on 

the other hand if 

it was to mean 

that very little 

development or 

no residential 

developments or 

developer would 

occur, I think we 

would rethink 

that.” 

“No doubt it’s on 

Council’s radar”, 

Council is 

involved in 

AUMA and 

FCM which 

generates ideas 

from other 

municipalities.  

 

“I would say, 

that it’s 

important to 

Council but I 

would also say, 

and I’m involved 

in a couple of 

projects that, 

where they want 

to garner the 

information but 

they want to 

develop a made 

for Red Deer 

solution.”  

d.   Public 

opinion; 

High. “You know, 

public opinion 

really does 

impact City 

Council. In ways 

that sometimes 

I’m surprised by. 

I would say 

“I think there 

influenced by 

…always 

influenced by 

public opinion.”  

 

“Molly Bannister 

is an example of 

Identified that 

City staff work 

in two worlds: 

administrative 

and political.  

 

“The political 

world is bound 
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highly if you’re 

talking about city 

Council and it’s 

not based on 

good science, it’s 

more opinions 

but in terms of 

influence, I think 

it’s highly 

impactful.” 

one that is on 

environmental 

issue but also an 

issue about the 

philosophy of 

whether the car 

is to be the 

dominant 

transportation 

mode.”  

 

Participant 

believes that 

public opinion 

will ultimately 

guide this 

decision into the 

future.  

by citizen input 

and the citizens 

are the ones who 

do the voting. So 

it does play… 

This is why it’s 

so important for 

administration to 

help ground 

Council on some 

of those 

principles and 

practices that are 

not just meant 

for a particular 

part of our 

community but 

are meant for the 

overall good of 

our community. 

But even with 

that said, Council 

I’m sure at times 

will make 

decisions that are 

based more what 

people want that 

on the science.” 

 

e.   Other. Special interest 

groups including 

land developers 

because they 

hold more weight 

than a citizen-at-

large. 

 

Also, the 

financial position 

of the City to 

acquire lands and 

set them aside 

for protection. 

 

Recognition and 

awards are also 

“Well maybe 

function, if that 

makes sense. 

You know if we 

explained to City 

Council that if 

were protecting 

these areas it’s 

for a reason. It 

could be air 

quality, water 

quality, health of 

the population, 

that sort of 

thing.” 

 

“I think taking 

“Well if we 

could 

demonstrate that 

some actions 

would be 

positive to the 

environment 

meet the Act, and 

not diminish a 

development, we 

would be in fine 

shape.” 

 

Also identified 

that 

understanding 

clearly issues and 

Using site tours 

with Council is 

very effective to 

help them 

understand a 

complex 

situation.  

 

“Public feedback 

about what they 

have supported 

and what’s been 

built is really 

important.” 

 

 “International 

and national 
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important, 

politically they 

can be beneficial. 

them (City 

Council) out and 

showing them, is 

pretty well the 

only way you 

can do it, you 

can provide the 

documents and 

photographs but 

it doesn’t the 

same impact.” 

having concrete 

evidence to 

support a 

position helps 

Council when 

public claims 

arise. Used an 

example of 

traffic 

complaints 

caused by a 

school 

development as a 

public reason to 

not construct the 

school.  

  

awards, again 

recognizes the 

work that the 

City does our 

City Council 

takes a lot of 

pride in those.” 

 

16.  Do you feel 

that land use 

planning 

decisions within 

Red Deer 

adequately 

consider 

ecosystem 

science and 

information? 

How so and what 

are the 

shortfalls? 

Probably, but is 

not totally 

familiar with 

what information 

is out there and 

used.  

“I know the 

quality of work 

that is done 

(Eco-profiles) is 

award-winning 

and it’s there, but 

it’s not used… 

not respected 

then it’s not 

useful. So there 

needs to be a 

culture really of 

respect that 

developers have 

in order for it to 

be useful.” 

“I think the eco-

profiles provide 

what there is 

there today” 

 

The science does 

not work well in 

assisting with the 

interpretation of 

the impacts of 

not retaining a 

natural area and 

how it should be 

preserved.  

 

Identified that it 

is very important 

for City staff to 

sit down early in 

the process to 

discuss the 

implications and 

trade-offs 

between urban 

development and 

land protection.  

Examples 

include when to 

enforce a 

Question was 

previously 

answered in 

question 8. 
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wetland to 

remain versus 

when to enforce 

a constructed 

wetland, and 

how to enforce if 

the legislation is 

vague even if it 

is the best thing 

for the 

environment.  

17.  As I begin 

preparing my 

thesis related to 

landscape 

protection, are 

there other 

considerations 

that you feel are 

important for me 

to include? 

Working with 

Red Deer County 

and Lacombe 

County are 

important 

considerations. 

Specifically 

looking at 

sharing resources 

and the expertise 

of staff could be 

of significant 

value. “The city 

is ultimately 

going to expand 

onto their land.” 

 

There is some 

integration of 

planning now 

and that could 

increase 

drastically. By 

ensuring that 

adjacent 

municipalities 

are working with 

the same 

knowledge and 

understanding, it 

may prevent 

doing something 

that that city 

cannot undo or 

be costly to undo 

“Because were 

dealing with 

watersheds and 

all of our natural 

area parks are 

tied in with the 

River or the two 

major creeks.” 

 

A special focus 

on dealing with 

escarpments “We 

often focus on 

protecting 

development and 

structures instead 

of the landscape 

itself.” 

“I think that 

whole policy 

needs to change, 

the 50 m 

(escarpment 

setback) is nice 

but if it can be 

overturned based 

on… not an 

exact science” 

  

“The one thing 

that I’ve always 

thought is that if 

we’re going to 

error some way 

we should err on 

Regional 

Planning: Red 

Deer does not 

have a regional 

plan yet but work 

is taking place 

with the Red 

Deer River 

Watershed 

group.  

 

“I think they’re 

doing an 

excellent job of 

putting together 

various positions, 

information, data 

and eventually 

best management 

practices for the 

river.” 

 

“The research on 

what might be 

inadequate 

environmental 

reserve area, or 

an area that 

would provide 

protection to a 

river to reduce 

contaminants, the 

natural overland 

flow.”  

 

“Planning is very 

critical to the 

appropriate 

development of 

the community 

and that’s 

collaborative 

planning, both 

internally and 

externally.” 

 

“We just can’t 

work in isolation 

of other parts of 

the organization. 

As other parts of 

the organization, 

can’t work in 

isolation.” 

 

Using resource 

teams and direct 

lines of 

communication 

can assist.  

 

A combined 

voice of multiple 

departments is 

stronger than a 

single passionate 

department so 

communicating a 

vision and 

educating others 



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

166 

later.  the side 

conservation in 

terms of we can 

never lose that 

way, but when it 

comes to 

preserving 

natural areas 

there really are 

no 

compromises.”  

Providing 

guidance on how 

to address the 

meanders of the 

Red Deer River. 

These areas were 

identified as a 

“special study 

area” in the 

RVTPCP. 

organizationally 

is essential. 
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Appendix F – Municipal Setback Comparison 

 

City  Landscape/ 

Land Function 

Buffer Method Setback Type (Explicitly identified) 

Fixed 

Distan

ce 

Matr

ix 

Scientif

ic 

Evaluati

on 

Varia

ble  

Other Geotechn

ical 

Flo

od 

Ris

k 

Wate

r 

Quali

ty 

Ecosyste

m/ 

Biodiver

sity 

Publi

c 

Acce

ss 

Combin

ed or 

not 

defined 

City of 

Brooks 

Permanent 

Water Bodies 

      6 m  - 

40 m 

            X 

City of 

Calgary  

Top of 

Escarpment 

>18 m         X       X X 

City of 

Calgary  

First Order 

Streams 

>6 m                     

City of 

Calgary  

Fifth Order 

Streams 

>50 m                     

City of 

Calgary  

Wetlands 

(Class III, IV) 

>30 m                     

City of 

Edmonton 

North 

Saskatchewan 

River 

                    X 

City of 

Edmonton 

Wetlands & 

Water Bodies 

>30 m                     

City of 

Edmonton 

Top of Bank       X   X       X   

City of 

Grand 

Prairie 

Crystal Lake >30 m                   X 

City of 

Grand 

Prairie 

Crown Lands 

and wetlands 

>18 m       biophysic

al 

assessmen

          X 
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t  

City of 

Lethbridge 

Old Man River 

Valley 

          X           

City of 

Medicine 

Hat 

Top of bank 

slope >15% & 

<33% 

>6 m         X           

City of 

Medicine 

Hat 

Top of slope 

>15% & <33% 

>4 m         X           

City of 

Medicine 

Hat 

Top of bank 

Slope >15% & 

<33% 

1.0-

1.5 X 

Heigh

t of 

Slope 

        X           

St. Albert Carrot Creek  >50 m                   X 

Lac La 

Biche 

County 

    X                 X 

Lacombe 

County 

Water Bodies >30 m                   X 

Lacombe 

County 

Top of Bank >30 m                   X 

Leduc 

County 

Pigeon & 

Wizard Lake 

  X           X       

MD of 

Bighorn 

Water Bodies 

& 

Watercourses 

>30 m                   X 

MD of 

Foothills 

Riparian Lands   X                   

Red Deer 

County 

Water Bodies 

& 

Watercourses 

>30 m                     
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Red Deer 

County 

River 

Escarpments 

higher than 10 

m 

      Geo-

tech 

Repor

t 

  X           

Red Deer 

County 

Flood Plain 

Development 

        No 

Developm

ent 

  X         

Rockyvie

w County 

Riparian Lands     X                 

Rockyvie

w County 

Wetlands     X                 

Strathcona 

County  

North 

Saskatchewan 

River 

>50 m                   X 

Strathcona 

County  

Oldman Creek 

& tributaries 

>36 m                   X 

Strathcona 

County  

Water bodies 

& 

watercourses 

>30 m                   X 

Town of 

Cochrane  

Riparian Lands         No 

developm

ent or loss 

of 

riparian 

lands 

          X 

Town of 

Strathmore 

Wetlands 

(Class II, III) 

> 6 m                   X 

Town of 

Strathmore 

Wetlands 

(Class IV, V) 

>30 m                   X 
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City  
Landscape/ 

Land Function 

Policy Location Protection Method Citation 

Munici
pal 

Develo
pment 

Plan 

Land 
Use 

Bylaw 

Dev
elo
pm
ent 
Gui
deli
nes 

Oth
er 

Stat
utor

y 
Plan 

Muni
cipal 
Polic

y 

Envi
ron
men
tal 
Res
erve 

Cons
ervat
ion 

Ease
ment 

Purc
has
e  

Munic
ipal 

Reser
ve  

Credit 
or 

Alloca
tion 

Cond
ition 

of 
Deve
lopm
ent 

Und
efin
ed 

 

City of Brooks 
Permanent 
Water Bodies X         X     X     

(Clare & Sass, 
2012) 

City of Calgary  
Top of 
Escarpment X                   X 

(Clare & Sass, 
2012) 

City of Calgary  
First Order 
Streams         X X           

(Clare & Sass, 
2012) 

City of Calgary  
Fifth Order 
Streams         X X           

(Clare & Sass, 
2012) 

City of Calgary  
Wetlands 
(Class III, IV)         X X           

(Clare & Sass, 
2012) 

City of Edmonton 

North 
Saskatchewan 
River     X X X X       X   

(Clare & Sass, 
2012) 

City of Edmonton 
Wetlands & 
Water Bodies     X   X X       X   

(Clare & Sass, 
2012) 

City of Edmonton Top of Bank         X X       X     

City of Grand 
Prairie Crystal Lake X         X           

(Clare & Sass, 
2012) 

City of Grand 
Prairie 

Crown Lands 
and wetlands X         X           

(Clare & Sass, 
2012) 

City of Lethbridge 
Old Man River 
Valley       X           X   

(City of 
Lethbridge, 

2008) 

  



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

171 

City of Medicine 
Hat 

Top of bank 
slope >15% & 
<33%   X               X   

(City of Medicine 
Hat, 1998) 

City of Medicine 
Hat 

Toe of slope 
>15% & <33%   X               X   

(City of Medicine 
Hat, 1998) 

City of Medicine 
Hat 

Top of bank 
Slope >15% & 
<33%   X               X   

(City of Medicine 
Hat, 1998) 

St. Albert Carrot Creek  X         X     X     
(Clare & Sass, 

2012) 

Lac La Biche 
County     X       X           

(Clare & Sass, 
2012) 

Lacombe County Water Bodies X         X           
(Clare & Sass, 

2012) 

Lacombe County Top of Bank X         X           
(Clare & Sass, 

2012) 

Leduc County 
Pigeon & 
Wizard Lake       X             X 

(Clare & Sass, 
2012) 

MD of Bighorn 

Water Bodies 
& 
Watercourses X                   X 

(Clare & Sass, 
2012) 

MD of Foothills 
Riparian 
Lands     X     X X         

(Clare & Sass, 
2012) 

Red Deer County 

Water Bodies 
& 
Watercourses                   X   

(Red Deer 
County, 2010) 

Red Deer County 

River 
Escarpments 
higher than 
10 m   X               X   

(Red Deer 
County, 2010) 

Red Deer County 
Flood Plain 
Development   X               X   

(Red Deer 
County, 2010) 

Rockyview County 
Riparian 
Lands         X X           

(Clare & Sass, 
2012) 



Running head: LANDSCAPE PROTECTION AND URBAN DEVELOPMENT SETBACKS   

 

172 

Rockyview County Wetlands         X X           
(Clare & Sass, 

2012) 

Strathcona 
County  

North 
Saskatchewan 
River X       X           X 

(Clare & Sass, 
2012) 

Strathcona 
County  

Oldman Creek 
& tributaries X       X           X 

(Clare & Sass, 
2012) 

Strathcona 
County  

Water bodies 
& 
watercourses X       X           X 

(Clare & Sass, 
2012) 

Town of Cochrane  
Riparian 
Lands   X     X           X 

(Clare & Sass, 
2012) 

Town of 
Strathmore 

Wetlands 
(Class II, III)         X             

(Clare & Sass, 
2012) 

Town of 
Strathmore 

Wetlands 
(Class IV, V)         X             

(Clare & Sass, 
2012) 

 


