






































































































































































































































































































































































































































































































































Data Analysis and Framework Development 

integrated into a systems approach. However, the Department of Open Space is working on this 

deficiency through its completion of a Systems Inventory Report. 

9,1.3 Urban Riparian Ecosystem Management Themes 

Ecological Boundaries/Hierarchical Context 

Case study data indicates that most ecosystem management initiatives tended to focus on rare species, 

remnant habitat patches, and small-scale management. Boulder's Department of Open Space excels at 

articulating its vision and priorities in the context of larger, regional hierarchies. However, all personnel, 

no matter what the view of the local hierarchical context, had difficulty implementing effective strategies 

to focus on ecologically-defined boundaries. For example, the ability to perform ecological management 

of habitat patches was frequently halted by over-aggressive flood control measures. Upland development 

adjacent to riparian areas is a particularly good example where ecological boundaries are frequently 

ignored. 

Many city staff view the concept of an ecological boundary as something foreign, technically based, or 

irrelevant to their job. Skilled interdisciplinary teams that encompass private and public landowners are 

one method to slowly break down these barriers. Gradually, peripherally-involved staff and departments 

can be educated about the relevance of ecological boundaries to their positions. The Boulder Open Space 

Department is attempting greater inter-departmental involvement with some success. Unfortunately, as is 

the case in Saskatoon, many city politicians and staff perceive ecosystem management as the role of a 

single department when, in fact, a wide variety of skills-sets are required to transcend politically-defined 

jurisdictions. 

Ecological Integrity, Sustainability, Health. Naturalness 

Meyers and Swank (1995) and Slocombe (1998b) both recognize that language associated with ecosystem 

management goals represents a formidable challenge facing ecologists today. The challenge becomes 

even greater because most cities lack the biological expertise and ability to converse in "ecosystem 

management language." Therefore, ecosystem management terminology is particularly troublesome to 

put into practice. 

Case study participants used a variety of terminologies to describe their respective riparian systems; 

however, most descriptions were generalized. In some instances, terminology was confused, poorly 

defined, or used inconsistently among staff (e.g., ecosystem sustainability, ecosystem integrity, ecosystem 
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health). Callicott and Mumford (1997, pg. 37) argue that "[t]he norm for biodiversity reserves, in which 

human habitation and use are severely restricted, should be ecological integrity. The norm for sustainably 

inhabited and used ecosystems should be health." The term "ecosystem health" may provide an 

acceptable balance between incorporating ecological structure and function while allowing the average 

city resident to understand the concept. However, this research has identified that perhaps it is less 

important which term is used. Rather, emphasis should be placed on the level of consensus and 

understanding related to a term's use. Choice of terminology is also verv' contextual - i.e., a particular 

way of describing an ecosystem's "status" may be acceptable in Boulder but not in Lethbridge. Haynes et 

al. (1996, pg. 6) states that: 

Measures of integrity are subjective determinations of wholeness and comparisons of 

chosen indicators. In that sense, the integrity of ecosystems is more an expression of 

environmental policy than a scientific theory. Land managers may be reluctant to include 

society's issues and values in the definition (and evaluation) of ecological integrity, but 

assuming that maintaining the integrity of ecosystems is a management purpose, the 

definition needs to reflect the values of both managers and users. 

Residents' education levels with respect to ecosystem management and the utility of a particular 

terminology for describing ecosystems w ill dictate the most appropriate language used. 

Habitat Structure 

Case study data has demonstrated that urban ecosystem management differs very much from wildland 

settings with respect to the scale of habitat variables and attention to levels of detail (i.e., edge 

conditions). Luc Delanoy (pers. comm., 2000) asserts that particular attention must focus on remnant, 

urban riparian habitats if they are to retain some degree of natural features and processes. Noticeably 

lacking in case study data is a distinction between manicured parks existing in an upland setting and those 

found in a riparian matrix. A contextual difference needs to be defined to limit "edge effects" that can 

create unwanted problems with noxious weeds and aesthetics. In this manner, site-specific maintenance 

guidelines can be made for types of edge conditions. For example, once core areas and buffers are 

established, a database of edge typologies, locations, aerial extent, and management applications could be 

made. The Parks and Recreation Department staff can then be trained as to the design and maintenance 

issues associated with each type of edge, given a particular context. Such an inter-departmental strategy, 

as described here, is not greatly used by any of the case study participants. 

Traditionally, urban administrators have not been concerned with addressing habitat patch scales and 

variables for the purposes of progressive ecosystem planning. In fact, rarely are urban riparian land 
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managers asked to make hypotheses related to habitat management options and risk assessment compared 

to those managers of rural landscapes. Lejeunesse et al (1995) make a case for using biotic value and 

abiotic fragility to determine ecological sensitivity (and, therefore, management interventions using 

managed succession) for small protected areas with high visitor use levels. 

Cities must perform due diligence with respect to water delivery systems, sewage treatment, etc. but do 

not apply the same level of scientific rigour to assess the application of habitat variables to influence 

desired future conditions. Perhaps this is because city administrators want to see immediate evidence of 

ecosystem management benefits. Landscape ecology provides many concepts appropriate to riparian 

management (e.g., river valley patterning through hydrologic flows, particle flows, animal activities, and 

human activities (Forman 1997)) but seldom are these variables considered. Simply saying "bigger is 

better" for habitat protection is not good enough to those who control budgeting. The Open Space 

Department for the City of Boulder is succeeding with micro-habitat management because it has a well-

developed research agenda focused at small scales. Sufficient resources allow staff to be innovative when 

conducting ecosystem management research and implementation trials. 

Ecosvstem Services 

The ecosystem services characteristic category was, in general, poorly articulated and integrated by all 

case studies. Impending stormwater regulations are a driving factor toward making urban centres aware 

of the important properties of riparian areas. Increased "command and control" measures may be 

required to increase further focus on this theme. A new type of land use zoning could be created to define 

riparian areas as "ecosystem service zones" allowing functioning natural processes to continue or be 

enhanced. Exchange of skills between departments, as well as establishing connections (e.g., between 

natural resource managers and the engineering services) is important for creating a common corporate 

bond between departments. Possessing sufficient baseline riparian data can help give preference to 

natural solutions for riparian areas instead of traditional engineering fixes. Quantifying the monetary 

value of ecosystem services is one approach for helping people understand the value of riparian areas. 

However, ecosystem managers do not want to send the message that all ecosystem management themes 

can have economic values attached to them - many ecosystem management benefits are intangible. 

Desired Future Conditions 

Desired future conditions are a basic foundation for all ecosystem management activities. Still, few 

examples are found within case study data that define habitat level desired future conditions (especially 
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related to habitat structure) in the context of baseline levels of riparian structure and function. For 

example: What are realistic targets for a given urban riparian site related to the proper functioning 

condition of similar habitats in adjacent rural areas? Habitat management performed without an urban-

specific modified habitat range of variability is essentially unsubstantiated experimentation. A modified 

habitat range of \ariabilit>' is necessary for defining realistic, substantive goals for riparian areas. 

Case study data shows that there is great variety in setting levels of desired future conditions for riparian 

habitats, both at a regional scale and for specific sites. The Department of Community Services for the 

City of Lethbridge does not to have the expertise to outline the habitat range of variability for riparian 

areas in its region. In some select cases. Boulder's Open Space Department has set targets for possible 

ecosystem trajectories given nearby riparian benchmark systems (e.g.. Coal Creek). Linking goals with 

informed ranges of variability is key for making relationships between ecosystem processes and 

biodiversity, which Riser (1995) deems to be crucial. Greater levels of detail can be integrated into 

desired future conditions as ecosystem management initiatives become more established. 

Data Collection 

Legislation differences between the United States and Canada are important for driving increased baseline 

data collection in the United States. As well, the Endangered Species Act requires the City of Boulder to 

survey and monitor populations of endangered species and avoid impacting them. This is powerful 

legislation that ensures money is designated for fine-scale data collection and analysis. Comparable 

legislation does not exist in Canada. Consequently, less priority is placed on acquiring riparian data in 

Canadian cities and on hiring biological expertise at the municipal level. For many City Councils h is 

difficuh to understand the need for ecological baseline data collection without a firm understanding of 

ecosystem management and its relationship to urban quality of life. In Canada, a municipal dexelopment 

plan is a binding document; yet, environmental sections are often not followed up with concrete 

management. Perhaps better enforcement (currently lacking in planning legislation) is required to ensure 

that appropriate data collection is performed to support environmental objectives affecting riparian 

habitats. 

Monitoring 

A general trend discovered among the three case studies was the lack of overall or effective long-term 

monitoring frameworks. Long-term views of monitoring were hindered by a short-term focus on baseline 

data collection (MVA) or potential "analysis paralysis" by too much data (City of Boulder Open Space 
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Department). Especially weak in all case studies was the use of fine-scale human use monitoring 

protocols of riparian areas. Any evaluation of the ecological acceptability of a human activity will 

depend on value judgments, especially concerning whether or not the resulting ecosystem changes are 

acceptable to human participants (Kay and Schneider 1994). Such an observation speaks to a rigorous 

monitoring program to assess public attitudes toward riparian areas and the multiple activities associated 

with the urban riparian context. Most monitoring performed in case studies entailed short-term integrated 

pest management, mostly of noxious weeds. While important, so is monitoring the results related to, for 

example, the reintroduction of riparian disturbances. 

Adaptive Management 

Most adaptive management found in the two Canadian case study examples involved ad hoc measures. 

The Department of Open Space, in contrast, is on the leading edge of adaptive management protocol. 

Primarily, high budget levels and dedication of management planning to adaptive approaches have 

facilitated its innovative organization of adaptive management. Still, it is too early to determine if its 

method will prove too intensive and practically difficult to implement. Most adaptive management, both 

in ecosystem management literature and case study data, is performed on an ad hoc basis with little 

structure or scientific foundation. Creating adaptive management protocols early can help limit costly, 

and often inefficient, ad hoc responses. However, their early development presents an interesting 

problem. Some short-term adaptive management will inevitably be required while an overall process is 

developed. The best managers can do is to limit ad hoc adaptive management as much as possible. 

Organizational Structure and Inter-Departmental/Inter-Agencv Cooperation 

A key to the success and level of development of Boulder Open Space's ecosystem management 

initiatives is having made progress towards inter-departmental involvement. A "champion" or primary 

contact exists in each city department capable of understanding ecosystem management at a baseline level 

and representing another department's interests. Parties external to the Department of Open Space would 

have difficulty assessing the relevance of ecosystem management goals without inter-departmental and 

interdisciplinary involvement. Brunckhorst and Rollings (1999) also acknowledge the importance of 

well-defined agency roles, relationships, and information flows. Creating exchanges of relevant and 

timely information may require introductor\' workshops, brainstorming sessions, and numerous 

departmental consultations to bring inter-departmental personnel to an operational level. For emerging 

urban ecosystem management initiatives volunteer expertise and community involvement will, most 

likely, be heavily relied upon in the early stages. 
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Human Values and Humans Embedded in Nature 

An urban ecosystem management initiative that does not take into account human use issues - whether 

real or perceived - has little chance of succeeding. Desired future conditions must account for 

stakeholders' perceptions of the ecosystem (see Westphal 1995). Residents' perceptions can be a 

significant barrier to attaining effective ecosystem management implementation. Additionally, residents 

could the potentially skew management interventions toward non-priority activities and ones with little 

ecological significance - based entirely on perception. The City of Boulder Open Space Department 

exercises higher rates of command and control measures than the MVA in Saskatoon and Department of 

Community Services in Lethbridge. Undoubtedly, this fact reflects the higher regulatory influences found 

in the U.S. 

Mazzotti and Morgenstem (1997, pg. 180) assert that "[pjubic involvement and ecological knowledge are 

the cornerstones of a successful, proactive habitat management plan. As self-evident as this statement 

should be, there are times when one or both of these cornerstones are weak or missing." Tools and 

concepts do exist for addressing levels of human presence in natural areas - e.g., limits of acceptable 

change (Payne and Graham 1993), visitor experience and resource protection (Manning et al. 1996), 

visitor activity management process (Payne and Graham 1993), and recreation opportunity spectrum 

(Payne et al. 1997). Nevertheless, these human use management tools have seen little modification for 

use in urban settings. Determining human values for urban riparian areas is critical, yet not a high 

priority. 

9.1.4 Cumulative Effects for Urban Riparian Areas 

The principle cumulative effect caused by urbanization is destruction of wildlife habitat and farmland 

(Tomalty 1994). Unfortunately, the issue of cumulative effects was poorly handled in all cases. 

Addressing the aggregate impacts of existing and proposed developments is becoming more 

commonplace in environmental impact assessments in wildland settings. Yet, provisions for cumulative 

effects were not explicitly defined in the urban riparian development review processes for case studies 

examined in this research. This research demonstrates that cumulative effects should be a primary 

variable when municipal authorities approve activities and developments in urban riparian areas. Often, 

proposed developments add ecosystem stresses to areas already subject to high levels of human use and 

habitat degradation. Ecosystem management can provide a template for determining human roles and 

levels in riparian areas related to public values. When managing mostly "remnant" riparian habitats in 

cities, cumulative effects should be a major focus. 
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9.1.5 Ecosystem Management Project U p d a t i n g 

The ability to transfer information between a city and its residents is very easy and efficient with today's 

technology. The Department of Open Space presents most ecosystem management documents on its 

website. Further, they list fiiture resource management activities with supporting rationale. Boulder 

Open Space's public education program and updating process for the Forest Ecosystem Management 

Plan is well organized and well presented. Despite the other two urban initiatives having some similar 

guiding documents, they were not readily accessible nor were public ecosystem management updates. 

Having little "on the ground" implementation to date is not an excuse for not keeping residents updated. 

In fact, keeping the public updated throughout early stages of ecosystem management development can 

be most critical for laying foundations for successful future ecosystem management implementation. 

9.1.6 Case Study Driving Forces 

A question asked by skeptics of emerging urban ecosystem management initiatives (and many City 

Council officials) is "why perform ecosystem management in an urban setting?" Case study participants 

cite several driving forces that can help to answer this question: 

1. Project initiators believe that ecosystem management provides a sound concept for a municipal 

authority to organize river valley stewardship at multiple scales and work toward environmental 

visions; 

2. Current or impending environmental legislation requires a city to be proactive toward riparian 

management; 

3. Management of rare habitats protects local natural amenities and the uniqueness of a community; 

4. Ecosystem management provides terminology and a mechanism for assessing relative functioning 

condhion of riparian habitats to better focus management efforts; 

5. Ecosystem management is viewed as a process to yield environmental feedback for City Council, 

staff, stakeholders, and the public at large; 

6. Appropriate budgeting mechanisms and funding levels facilitate better ecosystem management; 

7. Ecosystem management is an approach that makes provisions for public input, human values, and 

riparian recreational use consistent with ecological goals; and, 

8. City administrators are increasingly realizing the importance of having baseline data to assess 

habitat changes, their causes, and potential problems. Adequate baseline data can give municipal 

authorities better information to oppose environmentally unfriendly developments and respond to 

environmental issues. 
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An overall trend to the driving forces listed here is a sense that ecosystem management themes offer a 

better way for integrating ecological management. Ecosystem management brings with it core 

characteristics which cities can modify, expand, and contextualize relative to their situation. Until now, 

most cities have lacked an organizing tool such as this. Traditional riparian management has consisted of 

piece-meal solutions scattered across various departments and jurisdictional levels (i.e., engineering-

defined setback requirements, zoning criteria, or park development guidelines). The driving forces 

identified through this research indicate that ecosystem management provides a comprehensive strategy 

involving multiple stakeholders that addresses urban riparian management issues. Therefore, a strong 

case can be made for the utility of urban ecosystem management. 

Still, most individuals and departments have yet to fully understand many driving forces. In other words, 

they still need to be "sold" on the idea. Driving forces may not overcome the mind-set of those 

individuals preoccupied with an immediate "return" on their investment. Even established ecosystem 

management initiatives, like the Boulder Open Space Department and the MVA in Saskatoon, need to 

occasionally re-state the values and long-term view embodied in ecosystem management. 

9.1.7 Case Study Barriers 

Barriers to achieving optimal implementation of urban ecosystem management characteristics can be 

grouped into three areas: city department conflicts and human resources, inadequate knowledge of 

ecosystem management core themes and applications, and lack of supporting ecological data. Specific 

barriers are: 

1. Poor performance defining and explaining what ecosystem management means to government 

officials, city staff, and the public. Specifically, individuals potentially influenced by ecosystem 

management activhies are unsure as to their role and the impact such a direction will have on 

their environment. For example, some city departments may perceive ecosystem management as 

a threat to their departmental autonomy and decision-making capacity; 

2. Insufficient development of a supporting context for ecosystem management - i.e., where does a 

city riparian system fit in ecologically in the "big pictore?"; 

3. Inadequate understanding of habitat structure by traditionally trained parks managers and 

maintenance staff.; 

4. Human needs for riparian areas are often met first while ecological factors are relegated 

secondary importance. Lack of baseline data and riparian habitat evaluation criteria contributes 

to a city's inability to counter with a sound ecological rationale; 
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5. As ecosystem management activities become highly developed they can suffer from lack of focus 

and efficiency. Efforts need to be formulated around an overall template embodying core 

principles and competencies to ensure efficiency and effectiveness; 

6. In many cases, a lack of basic "in house" expertise prevents ecosystem management from being 

established or from achieving new levels of implementation (e.g., expansion into additional city 

departments); 

7. Inadequate funding for personnel and long-term ecosystem management activities often relates to 

a short-term environmental planning mind-set of urban politicians; 

8. Special interest groups can often skew the public consultation process and overshadow 

ecologically-informed solutions; 

9. Inadequate social monitoring variables to scientifically link riparian use with ecological impacts 

makes it difficult to provide a rationale for allowable levels and t>'pes of human use in riparian 

areas; and, 

10. Ecosystem management is not always a tangible commodity. The nature of the ecosystem 

management "business" is that the better the job is performed the less environmental issues are 

kept in the public eye (which can potentially influence funding levels). 

The list of barriers from case study data bears striking resemblance to those found in the literature (see 

Table 3-9). However, there is one major difference related to context: barriers to successful ecosystem 

management in wildland settings presuppose that ecological features are a driving force, while barriers in 

urban locales centre on problems with giving ecosystem processes an elevated importance. Establishing 

ecosystem processes as critical for an urban environment will assist municipal authorities in moving 

forward with implementation. In other words, urban environments must establish a solid educational 

foundation before other procedural barriers can be overcome. Westphal (1997) recognizes that few urban 

governments understand the role of urban ecosystem management to sustaining quality of life. To many 

people, urban ecological components are still viewed as separate (Rowntree 1997). Identifying an overall 

level of desired future conditions for urban riparian areas is a major step toward better integration of 

ecological processes. 

A recurring barrier throughout this research (and across ecosystem management literature in general) has 

been the ineffectiveness of agencies and city department's to cross jurisdictional boundaries and explain 

"what is ecosystem management?" Many authors have identified past attempts at defining ecosystem 

management as inadequate (e.g., Clark and Mintra 1994; Brunner and Clark 1997). Case study research 

242 



Chapter 9 

has demonstrated that urban environments provide a particularly challenging, yet potentially rewarding, 

setting in which to overcome barriers. Specifically, ecosystem management can provide a set of themes 

for identifying common ground among stakeholders, instead of dividing urban interests further. In fact, 

the Department of Open Space for the Cit>' of Boulder has made significant progress toward involving 

other city departments in ecosystem management, and in educating the public at large. Consequently, the 

urban environment may actually be one of the best environments to begin ecosystem management. Not 

only will it help citizens to become better informed with local riparian issues, it may garner support for 

ecosystem management initiatives that take place at large spatial scales. 

Poor social indicators exist for human uses of riparian trails that continually prevent urban natural area 

managers from making informed responses. Rick Williams (pers. comm., 2000), Park Steward for the 

City of Lethbridge, notes that scientific justification is necessary to explain to residents the rationale for 

imposing human use limits - a feature lacking to great depth in most case studies. Quality social data can 

help validate human-use management decisions and counter the effects of ecosystem management 

barriers based on uninformed pubic opinions. In essence, the public can better accept management 

decisions if they are given supporting rationale. 

243 



Data Analysis and Frameworlc Development 

9.2 F r a m e w o r k Development 

Creating an urban riparian management framework involves incorporating all core framework attributes 

into a coherent, operational process. The process requires established connections, var>'ing levels of 

detail, and direction for priorhizing particularly important steps. 

Slocombe (1998b) provides insight into developing planning and management frameworks. He suggests 

that they contain the following components: 

1. Keep them simple. Do not add unnecessary levels onto existing ones; 

2. Have top-level commitment; 

3. Ensure some immediate, visible benefits. Implement close to the ground; 

4. Focus on management processes, information flow, target setting; and, 

5. Flexibility with reviews to foster adaptations as required. 

Core framework attributes {from Table 9-1), summarized below, have been ordered relating to where in 

the framework they should be placed - i.e., beginning, intermediate, and late positions in the framework 

{see Table 9-2). Framework attributes may be listed twice. Some core framework attributes are not 

easily placed because they are important throughout the framework. These attributes are grouped in a 

fourth category that will persist throughout the framework. According to literature sources and case study 

data, certain core framework attributes are considered especially important. These particular features are 

indicated by bold type-face and serve as cornerstone features for each framework stage. 
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Table 9 -2. Timing of core framework attributes within developing framework (framework cornerstone 
features are in bold type) 

Position Within Framework Framework Attribute 
Beginning Define and establisfi ecosystem management 

core characteristics and descriptor terminology 
Establish first level of desired future conditions 
and associate with procedural and substantive 
goals 
Define and implement an urban-specific riparian 
habitat assessment protocol 
Establish a continuum for (3) 
Regional ripahan overiay 
Apply needs assessment to data collection for short, 
medium, and long-term 
Outline acceptable human use levels and activities 
in core-buffer areas 

Intermediate 1. Engage a pre-defined organizational planning 
team and process amenable to ecosystem 
management needs 

2. Identify criteria to create ecological boundaries 
3. Adequate "in house" skill representation 
4. Prioritize riparian ecosystem management activities 

using habitat evaluation criteria 
5. Collect social and ecological baseline data for 

priority core and buffer patches 
6. Use nearby Intact riparian systems to define 

baseline structure and function 
7. Establish a new habitat range of variability 

specific to urban riparian sites to focus 
management efforts and implement 
experimental design 

8. Rank implementation of ecosystem management 
activities 

9. Link relevance of riparian ecology to urban 
infrastructure 

10. state provisions for flexible management buffers 
11. Employ gradations of riparian park classes 

Late Establisfi second level of desired future 
conditions for specific riparian sites 
Focus on rare species 
Identify key ecological and social edge conditions 
Integrate modeling and risk management for 
site-specific desired future conditions with 
procedural and substantive goals 
Outline acceptable human use levels and activities 
in core-buffer riparian areas 
Implement riparian trail location guidelines 
Establish quantitative data for riparian ecosystem 
services 
Define provisions for cumulative effects 
Monitor and outline adaptive management protocols 
and triggers 

Throughout 1. Allow for multiple tools to transcend political 
boundaries 

2. Clear linkages between short and long-term 
ecosystem management planning and actions 

3. Define human use monitoring protocol 
4. Balance coarse and fine-scale monitoring 
5. Representation on Inter-disciplinary teams from 

multiple city departments and possibly outside 
agencies 

G. Ensure routine collection of social data for 
determining public values, priorities, and for 
assessing social trends for riparian areas 

7. Ensure appropriate timing and amount of 
information updating for external parties (and 
explain relevance) 

8. Implement a balance between command and control 
measures and proactive tools 

9. Efficient data management protocols 

245 



Data Analysis and Framework: Development 

9.3 C h a p t e r Summary 

A comparison of case study data has identified some shortcomings of these ecosystem management 

initiatives. Most notable were the absence of an overall ecosystem management template and a lack of 

desired future conditions established with reference to urban-specific benchmark systems. However, 

significant positive attributes could be culled from the cases to establish a set of core framework 

attributes. The list of framework attributes is strongly represented by social characteristics of ecosystems, 

a feature perhaps less stressed in wildland systems. Undoubtedly, each city had varying rationales for 

pursuing ecosystem management but one theme has become clear: Urban ecosystem management 

endeavors are not ones to be rushed; rather, successful initiatives have effectively laid foundations over 

time. The successful implementation of framework attributes should reflect a strong commitment of 

personnel toward investing resources in core competencies. As demonstrated by case study data, this 

approach can then begin to overcome the barriers that currently face urban riparian ecosystem 

management. 
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Planning and management frameworks should be kept simple where 

possible...Simple means characteristics like shallow hierarchies, clear 

chains of responsibility and decision-making, and specific goals and 

objectives providing criteria for decision-making (Slocombe 1998b, pg. 

35). 

While Slocombe intended his comments to be viewed for a wildland setting his observations are equally 

applicable to urban environments. Clear, uncomplicated directions, coupled with effective 

communication links, must be pre-defmed for organizing any urban ecosystem management initiative. 

The framework created through this research strives to incorporate core framework attributes, provide an 

ordered process, and identify crucial framework stages. The urban riparian ecosystem management 

framework presented here can be used as a starting point and tailored to a specific urban riparian context. 

Therefore, in keeping with an ecosystem management philosophy, the framework should be practical and 

operational, yet, adaptable. 



An Ecosystem Mgt. Framework for Urban Riparian Areas 

10.1 F r a m e w o r k Description 

A schematic overview of the key features of the urban riparian ecosystem management framework is 

depicted in Figure 10-L The process involves riparian visioning, defining core urban ecosystem 

management characteristics, coarse assessment of riparian habitats, assembling an interdisciplinary team, 

baseline riparian data collection, and monitoring and adaptive management. Feedback and project 

updating are encouraged at key steps along the process. 

Figure 10-1. Overview of Urban Riparian Ecosystem Management Framework 
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A detailed depiction of the urban riparian ecosystem management framework divides the process into 

three interrelated stages linked by feedback loops {see Figure J0-2). Figure 10-2 depicts the core 

framework attributes listed in Table 9-2 in an operational manner. Each stage of the framework is 

described below: 

Stage 1: "Laying the Foundations" 

The framework's first stage focuses on establishing a base for ecosystem management themes 

and on public values necessary to create desired future conditions. Stage 1 is critical because 

community input begins to define what ecosystem management means to a city's riparian 

areas. Additionally, core characteristics are defined to form the foundations on which 

subsequent, more detailed, ecosystem management activities occur. Investing quality time 

and resources into Stage 1 is critical because capacity building is vital to the project's 

success. Finally, a coarse level approach is used to determine, in general, where poor and 

good quality riparian habitats occur and how far they deviate from nearby, more intact 

systems. 

Stage 2: "Exploring Riparian Possibilities and Priorities" 

The intermediate step of the framework builds on the preliminary direction given in Stage 1 

for urban riparian areas. An interdisciplinary ecosystem management planning team is 

created to oversee and provide expertise for "on the ground" management. Specific sites are 

prioritized with respect to their degree of ecological structure and function and selected for 

increased levels of data collection. A habitat scoring system is used to rate different sites. 

This approach helps ensure that smaller habitat patches, despite being highly degraded, can 

be given management priority if, for example, they contain rare riparian species. Oftentimes, 

however, most "high priority" sites will be the largest and most intact riparian reaches. 

Several criteria are used when investigating each ecological management unit. Whether it is 

a small habitat patch or a large ecological management unit being examined the following 

features should be addressed: successional stages present, edge conditions, rare species, non-

native species, surrounding matrix conditions, impaired habitat structure and function, and 

human use issues. Next, individual riparian sites can be compared to benchmark riparian 

systems and levels of structure and function that can realistically be achieved given local 
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constraints (i.e., as outlined by the urban-specific range of variabilit>' in which management 

targets are set for a given site). 

Stage 3: "Implementing Site-Specific Riparian Interventions" 

The final stage of the urban riparian management framework focuses on creating explicit 

ecological and human-use goals for specific riparian sites and implementing "on the ground" 

interventions. Management prescriptions are carried out with ongoing monitoring and well-

defined adaptive management protocols. New human use "threats" are constantly evaluated 

prior to impacts occurring. Fine-scale monitoring is directed at comparing results of 

interventions with the goals they were set out to achieve. Finally, project updating is 

disseminated to applicable departments, field level staff, and stakeholders. Project results 

must be contextualized and have their relevance explained to those directly affected. 

All three stages of the framework are linked by coarse and fine-scale monitoring, feedback, and progress 

updating to specific personnel (e.g.. City Council, interdisciplinary management teams, external 

stakeholders, etc.). The framework has been designed such that one stage does not have to be complete 

for all riparian sites before proceeding to detailed management (Stage 3) for a high priority site. The 

framework functions to allow staff to focus on high priority areas as soon as possible while concentrating 

less on lower priority ones. Such a hierarchical approach helps stagger the need for budget commitments 

and staff requirements while, at the same time, providing guidance for lower priority sites. Thus, the 

approach depicted here is designed to optimize each dollar spent. 
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10.2 Implementation Considerations 

A framework is only as effective as its implementation strategy and those people committed to 

establishing urban ecosystem management. Past ecosystem management implementation has suffered 

from a lack of knowledge about ecosystem function at various scales as well as the transfer of existing 

data to other people (Brunckhorst and Rollings 1999). Not surprisingly, then, most implementation 

recommendations for an urban riparian ecosystem management framework involve overcoming barriers 

that have been identified throughout case study research and literature. Three recommendations for 

implementation are made: 

1. Conduct staff implementation workshops to educate personnel about the framework and 

overcome any misunderstanding of the relevance of the framework to their respective 

departments and job descriptions. Cities need to establish a baseline of understanding of 

what ecosystem management means to each department. An individual (or department) 

within a municipal authority should coordinate and update ecosystem management activities 

and articulate their relevance to each department. Successftil implementation depends on 

adequate mechanisms of communication set up to transfer meaningful, understandable, 

timely, and relevant information to other stakeholders and lead personnel. Directly affected 

and peripheral departments must understand how the framework influences their short and 

long-term activities and how staff and stakeholders are best involved. 

2. Employ an adaptable approach for implementing the framework. As previously mentioned, 

this framework serves as a guide, and no framework is perfect. Minor adjustments of the 

framework should be expected. A framework subjected to modifications does not make it 

less credible; rather, it becomes more resilient to having its core themes operate in multiple 

riparian contexts. For example, some cities may be in a position to establish an 

Interdisciplinary Ecosystem Management Planning Team (lEMPT) prior to Stage 2. 

However, it is expected that most cities will only slowly be able to add appropriate skills to 

their project as time goes on. External expertise, special interest groups, and volunteers with 

ecological expertise may be relied upon in Stage 1 for beginning the coarse assessment of 

riparian habitats. Ideally, some of these same people will also be involved in the lEMPT. 

3. Many urban riparian issues evoke powerful emotions and make preferred management 

strategies difficult. Implementation must be based on instilling core departmental 
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competencies and establishing supporting data when selecting riparian interventions. Sound 

ecological data engaged to outline potential interventions can help remove some of the 

emotions associated with riparian issues. Desired future conditions may, however, require 

municipal authorities to focus on issues that the public believes are important but not an 

ecological priority. Validating an environmental approach through a publicly-endorsed 

framework, along with supporting riparian data, help to make implementation more 

transparent and minimizes conflict. 

An inevitable question raised by taxpayers and municipal authorities related to this framework will be: "Is 

it expensive?" It is true that effective management of urban natural areas does cost money. The 

framework's design allows it to be implemented to various degrees regardless of budget levels and 

funding mechanisms. Though one cannot dispute that having solid funding allows municipalities to 

perform more detailed ecosystem management, it may not necessarily be with the same return for each 

dollar spent. As Slocombe asserts, "[t]here is a need to be practical, particularly where resources are 

limited (1998, pg. 35)." Slocombe's comment is especially relevant for an urban context where 

environmental dollars are at a premium. Whatever the budget levels, the framework's utility is not 

limited to a certain level and prevented from progressing to subsequent stages. Baseline levels of funding 

are required to begin most initiatives at the municipal level, including this one. However, equally critical 

to implementing this framework is the commitment by a municipal authority to ecosystem management 

and an understanding of what an ecosystem approach means for everyone involved. 
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10.3 C h a p t e r Summary 

The framework proposed here depends on quaHty relationships being established within city departments 

and other agencies. The context for the urban riparian ecosystem management framework is highly 

dynamic. Thus, for this framework to be effective and efficient certain aspects must be emphasized: 

1) Utilize understandable and non-technical language; 

2) Establish hierarchies and priorities for themes relevant to each department; 

3) Pre-define inter-departmental involvement and flow of information; and, 

4) Appropriate levels of updating and information flow to City Council, departments, and 

stakeholders. 

Successful implementation of an urban riparian ecosystem management framework is only as good as the 

dedication of the core personnel involved and community "buy-in." Ultimately, community values shape 

a framework for ecosystem management in an urban setting. Residents must be afforded the opportunity 

to learn why a framework is important to their quality of life. Learning from past implementation 

failures, and adapting the framework as required, is a true indication that a city has embraced an 

ecosystem concept. 
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C o n c l u s i o n 
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11.0 C o n c l u s i o n s a n d F u t u r e R e s e a r c h 

Historically, riparian areas have been viewed as dumping grounds and places where management neglect 

was common. Despite this pervasive attitude, many urban riparian habitats have survived. Today, 

attitudes are changing and river valley stewardship is viewed as integral to a city's unique quality of life. 

This MDP has demonstrated that urban riparian environments are distinct habitats because of the context 

in which they are found and, as such, require special attention. Several social, ecological, and economic 

opportunities are afforded to those cities that use riparian habitats sustainably. 

The purpose of this MDP was to create a framework for urban riparian areas in order to assist municipal 

authorities in better river valley management. The MDP purpose has been achieved through the 

development of a tliree-stage, urban riparian ecosystem management process. It has also been 

demonstrated that "real-world" cases and previous ecosystem management research can help inform a 

management framework. The tliree case studies prove that ecosystem management themes, when applied 

to urban riparian areas, can be useful for guiding riparian habitat management. Therefore, ecosystem 

management themes have relevance to urban riparian environments and can be transferred in a 

meaningful way. 



Conclusions and Future Research 

11.1 Research Conclusions 

Several research questions were used to guide the creation of an urban riparian ecosystem management 

framework (see Section 7.5). Specifically, these questions related to the transfer and modification of 

ecosystem management themes to urban environments; identification and reduction of barriers to ensure 

increased priority for ecological factors in riparian management; and, effects of using ecosystem 

management themes "on the ground." One can draw several conclusions from these research questions. 

These are summarized below. 

1. Transferability of ecosystem management themes to an urban context 

A dynamic view of a city as an ecosystem (as described in Chapter 3) must precede the transferability of 

ecosystem management themes. Without this perspective, themes caimot be adequately transposed to an 

urban context. Frequently, two distinct features influenced the degree of transferability of ecosystem 

management themes to urban riparian environments: the weighting (i.e., relative importance) of each 

theme and the scale at which it was implemented. Ecological variables necessary for effective habitat 

management (e.g., edge:interior ratio) are scaled down to encompass rare habitat features; however, these 

variables must remain intimately linked to the surrounding land use matrix. Historically, most urban 

riparian management has not been ecologically informed. Instead, it has been inwardly focused (i.e., not 

concerned with larger spatial scales). Transferring new and modified ecosystem management themes to 

urban contexts helps focus attention on key urban riparian components and oppose traditional urban 

management biases. In order to effectively transfer ecosystem management concepts, the meaning of 

some of Grumbine's (1994) themes were slightly altered. For example, adaptive management for an 

urban environment now reflects a richer, more diverse set of meanings instead of just narrowly focused 

scientific "learning experiments." In general, a broader, more inclusive approach to ecosystem 

management theme interpretation is necessary for their inclusion in urban environments. 

The transferability of themes to an urban environment resulted in a greater presence and weighting of 

social variables. Consequently, social aspects of ecosystem management play a prominent role in the 

framework that was created through this research. An increased weighting of social aspects reiterates 

Westphal's (1997) belief that urban centres can be a proving ground for human components of ecosystem 

management. Surprisingly, despite transferring many themes to their urban context, even Boulder's 

Department of Open Space has yet to organize all of the ecosystem management components that they 
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use under the auspices of a single framework. The lack of a framework probably reflects the continual 

evolution necessary for ecosystem management regardless of its level of development. In the case of the 

Open Space Department, its initial approach worked at establishing sub-components of ecosystem 

management. Then, as the initiative became better established, the department found it necessary to 

organize its management efforts in a coherent, holistic manner. 

2. Urban riparian data collection 

Rare urban riparian habitat associations and individual species are frequently impacted by seemingly 

"harmless" decisions made by city departments. Sound ecological data can serve as a powerful tool for 

advocating for "hands-on" management and for responding intelligently to proposals that would 

otherwise impact riparian resources. Municipal authorities empowered with riparian stewardship can 

create the impetus for implementing small-scale habitat interventions to combat neighbouring adverse 

effects. Meanwhile, education programs can target those municipal personnel involved in making 

decisions that affect riparian habitats. Most of the time, an argument cannot be made that justifies 

decisions for urban riparian areas from a purely ecological standpoint. Thus, the collection of riparian 

social data is imperative for highlighting the benefits of riparian areas to urban quality of life. 

3. Small-scale habitat interventions can help retain rare ecological resources 

City-scale interventions can positively affect rare, urban riparian resources. Specifically, small-scale 

patch dynamics can be manipulated to help retain the viability of these resources. However, little 

quantitative data exists for making conclusions as to the effectiveness of, for example, the application of 

landscape ecology concepts to urban riparian areas. The framework created through this research can 

facilitate the collection of site-specific data and evaluate implementation effects on small-scale ecosystem 

management variables. Subsequently, discreet experiments can be performed to address habitat patch 

dynamics and monitoring variables to inform future management implications; in other words, apply 

similar rigour to urban riparian ecosystem management experiments as those performed in larger spatial 

scales. In this manner, urban riparian areas can become a living experiment for small habitat patch 

dynamics located within zones of human use. 

4. Define a modified urban riparian habitat range of variability 

No habitat exists in a vacuum - especially those found in urban environments. Case study data 

demonstrates that too often urban riparian managers have not invested sufficient energy to develop a 

supporting context for desired future conditions for specific riparian sites. More time and resources 

261 



Conclusions and Future Research 

should be made available up front for establishing viable levels of habitat structure and function that 

inform the establishment of realistic goals. Considering regional characteristics of riparian habhats and 

combining them with site constraints is necessary for creating a supporting ecological context for guiding 

goal development. 

5. Establishing core human resource linkages critical 

Successful urban riparian ecosystem management is not an autonomous or isolated endeavour to be 

undertaken by select individuals. Multiple stakeholders and expertise found in urban settings must be 

involved to create clear and functional human resource relationships. For example, the framework 

outlined here cannot be effective for setting vegetation management targets if Parks Department 

personnel employ traditional maintenance practices on adjacent lands. Environmentally-perverse 

activities and mandates can "undo" any positive effects intended by the ecosystem management efforts in 

the first place. Therefore, many framework elements stress clear, operational linkages between lead 

organizations, stakeholders, community groups, and governing bodies. These relationships will require 

periodic monitoring and updating to ensure the inclusion of new pathways necessary for effective 

information transfer and project updating as the initiative develops. 

6. Barriers versus driving forces 

Several benefits are associated with implementing ecosystem management in an urban riparian context. 

However, many forces exist to oppose ecological management in urban riparian areas and often involve 

institutional impediments. For example, institutions can suffer from a lack of understanding of ecosystem 

management themes in an urban environment. Municipal bureaucracies, disconnected accountability, and 

uncertainty of roles can all combine to quickly derail any ecosystem management initiative. When using 

the ecosystem management framework developed in this MDP, personnel entrusted with implementation 

must focus on the benefits of performing ecosystem management to overcome institutional barriers. 

Finding some initial common ground among interested stakeholders will help establish riparian 

stewardship values (hence the detail of Stage 1 of the framework). Subsequent to this step, additional 

departments and staff can be better educated and brought onside by citing the positive effects of 

ecosystem management found in other urban initiatives. 

7. "On the ground" results of ecosvstem management 

Building an urban riparian ecosystem management initiative is ultimately about making a positive 

difference on the land. Informed interventions that are performed in a timely manner are what make 
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ecosystem management worthwhile for urban riparian environments - this cannot be overemphasized. 

Many times, one can get lost in the steps taken for establishing an initiative and lose sight of the overall 

purpose. Commitment to monitoring interventions is an absolute requirement for ensuring that all 

ecosystem management efforts elicit feedback for improving future management attempts and the project 

remains focused. Social and ecological interests require equal attention, whether it is honing the criteria 

for closing riparian social trails or knowing when to take an aggressive approach toward vegetation 

management. Interventions at an urban-scale, as well as their consequences, must be summarized and 

disseminated to others endeavouring to undertake similar management. In this manner, urban ecosystem 

management initiatives can grow and become more successful. 
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11.2 F u t u r e Research R e q u i r e d 

This MDP has only scratched the surface of the potential for urban riparian ecosystem management 

research. The development of an urban riparian ecosystem management framework could spawn several 

worthwhile research projects. Many areas related to this thesis could benefit from future research. Four 

potential research areas are proposed here: 

1. Research the effects of implementing the framework in a riparian context that currently has no 

planning process for river valley management. Building an urban ecosystem management initiative from 

the "ground up" is a true test to evaluate the strength of this framework. Implementation would uncover 

potential framework weaknesses, areas requiring more detailed guidance, and components warranting 

further testing or modification. 

2. Engage the framework in a setting where it can be used to adjust and formalize a current ecosystem 

management approach. Qualitative modeling, in both cases (1) and (2), can help prioritize riparian 

management, build scenarios to predict "on the ground" results, and identify current management 

practices (both social and ecological) that must change. 

3. Create new urban ecosystem management themes to reflect upland urban environments and modify 

the framework to operate under these conditions. Integrating ecosystem management into urban areas 

where ecological impairment is even more prevalent further tests the transferability of ecosystem 

management themes. Implementing ecosystem management into upland urban landscapes creates many 

new challenges including, built-natural ecotones, designing ecosystems, reintroduction of minimal levels 

of ecosystem function, and extreme levels of human presence, to name a few. 

4. Further explore the use of urban ecosystem management themes developed in this MDP as an 

evaluative and indicator tool. The framework not only has potential to guide urban riparian ecosystem 

management initiatives but also for assessing the quality of an existing ecosystem management project. 

More research can be done to expand the case study evaluative matrices that were employed for scoring 

ecosystem management case study data. In this manner, the matrix scores could track the status of an 

ecosystem management effort relative to the urban ecosystem management themes and characteristics. 

Essentially, each row of the matrix would represent an indicator category. 
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11.3 A F i n a l Thought 

Human values place urban riparian areas in high regard. Superficial attempts at riparian management will 

not ensure regional biodiversity, urban ecosystem health, or a community's quality of life. An urban 

riparian ecosystem management framework needs advocates who demonstrate that there is a better way 

for managing prime riparian resources and who demand changes to current unsustainable urban riparian 

management tactics. In essence, the development of this framework is never finished; rather, it is 

constantly evolving, changing, and adapting. The framework merely represents a starting point. 

The strength behind this framework will be its supporters and the human values that mold it to a 

community. Many elements of the framework are not difficult to incorporate into everyday river valley 

management; yet, ecosystem management themes are often given insufficient priority. Values directed 

toward emphasizing ecological processes, while accounting for sustainable levels of human presence, is 

the key to this framework. Municipal authorities must "buy in" to an urban riparian ecosystem 

management process that finally grants riparian areas the ecological attention that they deserve. By 

making this choice, a new beginning is established for working toward a river valley that continues to be 

a defining feature of the community. 
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A p p e n d i x A - I n t e r v i e w M a t e r i a l s 

C O N S E N T F O R R E S E A R C H P A R T I C I P A T I O N 

Research Project: A framework for ecosystem management of urban riparian areas 

Researcher: Neil R. Cory 

Supervisor: Dr. Michael Quinn 

This consent form, a copy of which has been given to you, is only part of the process of informed consent. 

It should give you the basic idea of what the research is about and what your participation will involve. If 

you would like more detail about something mentioned here, or information not included here, you should 

feel free to ask. Please take the time to read this carefully and to understand any accompanying 

information. 

The purpose of this research is to develop an ecosystem management framework for urban riparian areas 

and provide management recommendations to the Meewasin Valley Authority and City of Saskatoon, SK, 

Canada. Ecosystem management is an emerging field in natural area management but has seen little 

formal application to urban areas. The research will primarily focus on the implications of using an urban 

ecosystem management approach on: 1) riparian ecology; 2) human use of riparian areas; 3) future 

developments in river corridors; and, 4) resource management policies. You have been contacted because 

of your experience or potential involvement in the planning, design, and implementation of ecosystem 

management in urban natural areas. This form describes what will be involved in the research interview 

and requests your consent to participate. 

The interview will be semi-structured in format with a list of interview topics to be given to you prior to 

the interview so you may have time to prepare and make the interview as effective as possible. Interview 

topics and questions will focus on your experience in four general areas: 1) current management 

frameworks being used to pursue ecosystem management and pre-defmed goals; 2) effective ecosystem 

management tools for managers and policy makers; 3) barriers to implementing ecosystem management; 

and, 4) the relationship and significance of ecosystem management to your position. Not all areas may 

apply to a single interviewee. Questions will be asked that identify issues and opportunities with 

ecosystem management related to the aforementioned topics and also your professional opinion on the 

application of ecosystem management to urban riparian areas. 

The research participant has the option to have their interview data cited and attributed to them in the final 

thesis document or to remain anonymous. (Please check off the preferred option on the following page.) 

Al l interview data (anonymous or otherwise) and confidential documents will be stored on the 

researcher's home computer or in a locked filing cabinet with access limited to the researcher. The 

researcher and thesis supervisory committee are the only individuals that will view interview material and 

confidential documents. Data from all interviews will be consolidated into matrices and treated as group 

data for analysis purposes (i.e., to establish general trends and conclusions). Therefore, anonymous data 

will remain 'non-identifying' throughout the project. After the completion of the Master's Degree Project 

the final document will become public information. Interview data (hard copy transcripts, recordings, and 

electronic files) will be destroyed one year after the successful completion of this Master's Degree 

Project. 
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Appendix A 

Participation in this research will not directly benefit your organization, agency, or governmental 

department but will further the research and application of ecosystem management to urban riparian 

environments. 

The interview will require approximately 1 to 1.5 hours of your time and will be conducted by the 

primary researcher in person or by phone. Additional information may be required to clarify or expand 

on interview material at a later date. Such information will be collected through email, phone 

conversations, or short meetings; whichever is most satisfactory to the interviewee. Some research 

participants may be invited to review the ecosystem management framework and provide feedback to 

improve the practical application of this research. All participants will be sent an executive summary of 

the research outcomes upon completion of the Master's Degree Project. 

Your signature on this form indicates that you have understood to your satisfaction the information 
regarding participation in the research project and agree to participate as a subject. In no way does this 

waive your legal rights nor release the investigators, sponsors, or involved institutions from their legal 

and professional responsibilities. You are free to withdraw from the study at any time. Your continued 

participation should be as informed as your initial consent, so you should feel free to ask for clarification 

or new information throughout your participation. If you have further questions concerning matters 
related to this research, please contact: 

Researcher: Neil R. Cory 

Phone #: 403-208-0649 

E-mail: nrcorv@ucalgarv.ca 

If you have any questions concerning your rights as a possible participant in this research, please contact 

Mrs. Patricia Evans, Research Services Office, Room 602 Earth Sciences, telephone: 403-220-3782. 

Please check one of the following: 

• Yes, you may cite my interview data and attribute it to me in the final thesis document. 

• No, do not cite my interview data in the final thesis document. I wish to remain anonymous. 

Participant's Signature Date 

Investigator and/or Delegate's Signature Date 

Witness' Signature Date 

A copy of this consent form has been given to you to keep for your records and reference. 
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Interview Materials 

U r b a n R i p a r i a n Ecosystem Management Research Topics 

The following represents a list of topics to be discussed during the scheduled meeting time. This list is 

intended to help you prepare for the meeting and make it as effective as possible. Please note that these 

topics are intended to act as an informal guide; not all of the topics or questions may be directly relevant 

to your specific position. 

Ecosvstem Background 

• Context of the urban, natural environment (specifically riparian) 

• Characterize the challenges and opportunities for managing urban riparian areas 

• Major ecosystem stresses 

Ecosvstem Management Themes 

• Definition or defining elements of ecosystem management 

• Costs and benefits (both real and perceived) of utilizing ecosystem management principles 

• Applicability and need for adapting ecosystem management principles to an urban setting 

(see Grumbine 1994) 

o These principles include, but are not limited to: 

1. Hierarchical context (genes, species, populations, ecosystems, landscapes) 

2. Use of ecological boundaries for management 
3. Ecological integrity 

4. Data collection (type, frequency, purpose) 

5. Monitoring of management actions 

6. Adaptive management 

7. Interagency cooperation 

8. Organizational change 

9. Humans embedded in nature 

10. Values 

o Most applicable, least applicable, need for new categories 

• Process for developing guiding visions, objectives, and management strategies using 

ecosystem management as a foundation 

Ecosvstem Management Implementation 

• Examples of ecosystem management principles used to develop policies and implement on 

the ground 

• Barriers to ecosystem management implementation 

• Important elements to be considered when creating an ecosystem management framework 

specific to urban riparian areas 
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A p p e n d i x B - S u m m a r y o f P o t e n t i a l I m p a c t s o f U r b a n i z a t i o n 

o n a W a t e r s h e d ( f r o m R i l e y 1998) 

n Land or WaterJUse^^ _ Possible Hydrologic Effect Cliange i: 

Transition from pre-urban to early-urban state: Removal of trees or 
vegetation, construction of scattered cily-type houses & limited 
water &i sewage facilities. 

Drilling of wells. 
Construction of septic tanks & sanitary drains. 

Transit ion from early-urban to middle-urban stage: Bulldozing of land 
for mass housing; some lopsoil removal; farm ponds filled in. 

Mass construction of houses; paving ol: streets; building of culverts. 

Discontinued use and abandonment of some shallow wells. 
Diversion of nearby streams for public water supply. 

Untreated or inadequately treated sewage dischai-ged into streams or 
disposal wells. 

Transition from middle- to late-urban stage: Urbanization of area com­
pleted by addition of more houses & streets, & of public, commer­
cial, & industrial buildings 

Larger quantities of untreated waste discharged into local streams. 

Abandonment of remaining shallow wells because of pollution. 
Increase in population requires establishment of new water supply & 

distribution .systems, con.struction of distant reservoirs, diverting 
water from upstream sources within or outside basin. 

channels of streams put in artificial channels 8z culverts. 

Construction of sanitary drainage system & treatment plant for sewage 
and improvement of storm drainage system to move water to rivers, 
bays, lakes, etc. 

Drilling of deeper, large-capacity industrial wells. 

Increased use of water for air conditioning. 

Drilling of recharge wells. 
Wastewater reclamation and utilization. 

Decrease in transpiration & increase in stonn flow. Increased sedimen­
tation of streams. 

Some lowering of water table. 
Some increase in soil moisture & perhaps a rise in water table. Perhaps 
some waterlogging of land & contamination of nearby wells or 
streams from overloaded sanitary drain systems. 

Accelerated land erosion and stream sedimentation and aggradation. 
Elimination of smallest streams by filling or culverting. 

Decreased infiltration resulting in increased storm water and flood 
flows & lowered ground-water levels. Flooding at channel constric­
tions (culverts) on remaining small streams. Occasional over­
topping or undermining of hanks of artificial and natural channels. 

Rise in water table. 
Decrease in flow between points of diversion & disposal. Fish and other 
aquatic life decline or are extinguished. Riparian areas degrade or 
disappear. 

Pollution of streams or wells. Death of fish & other aquatic life. Inferior 
quality of water available for supply & recreation at downstream 
populated areas. 

Reduced infiltration & lowered water table. Streets & gutters act as 
storm drains, creating fla.shy and Iiigher flood peaks & lower base 
flow of local streets. 

Increased pollution of streams & concuiTent increased loss of aquatic 
life. Additional degradation of water available to downstream users. 

Rise in water table. 
Increase in local stream flow if supply is from outside basin. Decrease 

in local stream flow if supply includes local sources also. Wide-scale 
loss of river systems for fish, wildlife, and recreation. 

Increased flood damage if culverts are undersized, and increased 
backup flows. Increased downstream flood flows if channelized or 
culverted. Changes in channel geometry & sediment load. Aggrada­
tion andyor degradation up- and downstream of project or structure. 
Stream-channel stability problems and loss of floodplain storage. 

Removal of additional water from area, further reducing infiltration 
recharge of aquifer. Degradation of stream channels used as storm­
water conveyance systems. 

Lowered ground-water level, decreasing pressure of artesian aquifer: 
perhaps some local overdrafts &i land subsidence. Overdraft of 
aquifer may result in salt water encroachment in cosistal area and in 
pollution or contamination by inferior or brackish waters. 

Overloading of sewers & other drainage facilities. Possibly some 
recharge to water table, owing to leakage of dispo.sal lines. 

Raising of ground-water (level) surface. 
Recharge to ground-water aquifers. More efficient use of water re­
sources. 

Adapted from: U.S. Geological Survey Circular 601-1, "Water Facts and Figtû s for Planners and Managers," J. H. Feth, 1973. 

285 
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Too often, past management efforts have been performed without consideration of natural river dynamics 

(Ward 1998). Traditional approaches to managing urban natural environments have historically been to the 

detriment of their ecological structure and function. Baschak and Brown (1995) view historic management 

interventions (planning, design, maintenance, or otherwise) as ones that: 

1. Isolate natural areas and remnant patches; 

2. Previously functioning systems are separated from their supporting structures (e.g., rivers and their 

floodplain); 

3. Overuse of existing natural areas by recreation and development; and, 

4. Remnant natural areas turned into parks for human use that lack characteristics to support native 

species. 

The number of urban creek restoration projects and daylighting of streams (i.e., resurfacing buried 

waterways) being performed in cities today gives evidence of the historical management neglect and abuse 

that urban watersheds have faced. The restoration and waterfront re-development activities surrounding the 

Don River Valley in Toronto is a good example of evolving urban attitudes toward riparian features (Royal 

Commission on the Future of the Toronto Waterfront 1992). Status quo approaches to riparian management 

have historically hurt riparian areas partially because they are done in a crisis mode (Montgomery 1995) or 

are based on achieving a single objective. A brief summary of some contemporary urban riparian 

management tools is outlined below. 

Engineered Solutions 

Past river management has focused on controlling river processes through channels, dams, and levees. A 

pervasive view in many cities is that environmental considerations operate in competition to other city 

services and the sustainability of urban natural areas should only be considered after the city's core 

infrastructure needs are met. Bank hardening (e.g., rip-rap) is a common method to "train" a river so it does 

not impact human health and safety. Most solutions for controlling the dynamic features of riparian systems 

end up being extreme and over engineered. 

Riparian Buffers 

Both fixed and variable width buffer programs have been implemented to protect riparian areas, stabilize 

banks, limit runoff, and reduce pollutant loading. However, a survey indicated that many buffer programs 
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used for urban waterslieds lack technical data to support their criteria (Herson-Jones et al. 1995). Buffer 

delineations that do not account for site-specific features with some supporting data will likely be less 

effective and perhaps alter riparian vegetation structure. (While riparian buffers are included in the 

contemporary urban riparian management tools section, they are perhaps the least used of the tools listed 

here.) 

Floodplain Regulations 

Floodplain regulations are a common method to creating a protective area between a river's edge and 

development. Floodplain regulations, while understandable for human health and safety reasons, have 

detrimental effects on riparian vegetation. Often, vegetation on floodplain lands is removed so flood 

conveyance requirements can be met. Floodplain regulations usually have no ecological basis and are based 

on a predetermined flood stage level (e.g., the 1:100 year floodplain). 

Setbacks 

Setbacks are typically designed to prevent developments from occurring too close to an unsafe environment -

e.g., developments must be a certain distance away from high hazard slopes for human safety reasons. By 

default, many urban natural features have been simultaneously protected. However, setbacks are arbitrary 

lines that typically do not reflect the ecological conditions of particular sites. 

Land Dedication Status 

Environmental reserve is a land dedication status commonly used by municipal planners. For example, the 

Municipal Government Act (Province of Alberta, 1994, pg. 309) states: 

.. .a subdivision authority may require the owner of a parcel of land that is the subject of a 

proposed subdivision to provide part of that parcel of land as environmental reserve if it 

consists of 
(a) a swamp, gully, ravine, coulee or natural drainage course, 

(b) land that is subject to flooding or is, in the opinion of the subdivision authority, 

unstable, or 

(c) a strip of land, not less than 6 metres in width, abutting the bed and shore of any lake, 

river, stream or other body of water for the purpose of 

(i) preventing pollution, or 

(ii) providing public access to and beside the bed and shore. 

Within the environmental reserve dedication status land can then be zoned to permit a variety of uses and 

development. Used in this manner, zoning is a popular tool for land preservation because it is an established, 

legally tested method; allows for more control of residential density; and, h has a theoretically solid basis 

(i.e., to protect public health, safety, and quality of life) (Bright 1990). Certain types of zoning within 
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environmental reserve may provide some protection for core habitats; however, remnant habitats are 

increasingly difficuh to sustain when surrounded by incompatible land uses. 
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A p p e n d i x D - D e p a r t m e n t o f O p e n S p a c e , B o u l d e r , C O 

A d d i t i o n a l M a t e r i a l 

R i p a r i a n Vegetation Species 

(adapted f r o m South B o u l d e r CreekA^an Vleet R i p a r i a n Project 2000) 

Common Name Scientific Name Common Name Scientific Name 

Understory Species Understory Species cont. 
American Plum Prunus americana Nebraska Sedge Carex nebrascensis 
Arctic Rush Juncus arcticus Needle-and-thread Grass Hesperostipa comata 
Aster Aster porteri Northern Willow Herb Epilobium ciliatum 
Bentgrass Agrostis stolonifera Orchardgrass Dactylis glomerata 
Big Bluestem Andropogon gerardii Perennial Ragweed Ambrosia psilostachya 
Black Medic Medicago luputina Pincushion Cactice Coryphantha vivipara 
Blue Gramma Chondrosum gracile Prairie Flameflower Talinum parviflorum 
Bhttle Prickly-pear Opuntia fragillis Prickly-pear Opuntia polyacantha 
Broadleaf Catail Typha latifolia Prostrate Knotweed Polygonum aviculare 
Buffalo Grass Buchloe dactyloides Purple Treeawn Aristida purpurea 
Canada Bluegrass Poa compressa Purslane Portulaca oleracea 
Canada Thislte Breea arvensis Quack Grass Elymus repens 
Canada Wildrye Elymus canadensis Redtop Agrostis gigantea 
Chairmaker's Rush Schoenoplectus pungens Ribgrass Plantago lanceolata 
Chicory Cichorium intybus Ridge-seeded Spurge Chamaesyce glyptospenva 
Clover Trifolium spp. Rocky Mountain Rush Juncus saximontana 
Common Broomweed Guitierrezia sarottirae Rough-fruited Cinquefoil Potentilla recta 
Common Horsetail Equisetum arvense Sand Dropseed Sporobolus cryptandrus 
Common Yarrow Achillea miltifolium Scariet Globemallow Sphaeralcea coccinea 
Creeping Fleabane Erigeron flagellaris Scotch Thistle Onopordum acanthium 
Crested Wheat Grass Agropyron cristatum Sheep Sorrel Rumex acetosella 

desertorum 
Dandelion Taraxacum officinale Slender Wheat Grass Elymus trachycaulus 
Diffuse Knapweed Acosta diffusa Small Alyssum Alyssum alyssoides 
Douglass Knotweed Polygonum douglasii Smallflower Blue-eyed Mary Collinsia parviflora 
Drooping Brome Anisantha tectorum Smooth Brome Bromopsis inemis 
Erect Knotweed Polygonum erectum Smooth Horesetail Hippochaete laevigata 
European Madwort Alyssum parviflorum Soapweed Yucca glauca 
Field Bindweed Convolvulus arvensis Soapwort Saponaria officinalis 
Field Mint Mentha arvense St John's Wort Hypericum perforatum 
Golden-bean Thermopsis rhombifolia Sticky Purple Geranium Geranium viscosissimum ssp. 

nervosum 
Gray Scurf-pea Psoralidium tenuiflorum Stinkgrass Eragrostis cillianesis 
Great Bulrush Schoenoplectus lacustris ssp. Stork's-bill Erodium cicutarium 

Acutus 
Green Needlegrass Nassella virdula Sun-loving Sedge Carex pensylvanica 

heliophilla 
Gumweed Grindelia squanrosa/G. Switchgrass Panicum virgatum 

subalpina 
Gypsyflower Cynoglossum officinale Verbena Verbena amethystinus 
Hairy Golden Aster Heterotheca villosa Western Wheat Grass Pascopyrum smithii 
Hairy Umbrella Wort Oxybaphus hirsutus Wild Alyssum Alyssum minus 
Hoary Fog-fruit Phyla cuneifolia Wild Licorice Glycyrrhiza lepidota 
Internediate Wheatgrass Thinopyrum intermedium Wooly Yarrow Achillea lanulosa 
Japanese Chess Bromus japonicus Yellow Goat's Beard Tragopogon dubius major 
Kentucky Bluegrass Poa pratensis Yellow Sweet-clover Melilotis officinale 
Lesser Burdock Arctium minus 
Lobed Prickly Lettuce Lactuca serriola 
Meadow Dropseed Sporobolus asper 
Meadow Fescue Festuca arundinacea 
Narrowleaf Cottonwood Populus angustifolia 
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Common Name Scientific Name Common Name Scientific Name 

Overstory Species Overstory Species cont. 
Indigobush Leadplant Amorpha fruticosa Skunl< Bush Rhus aromatica trilobata 
Western Virginsbower Clematis ligusticifolia Golden Current Ribes aureum 
Redtwigged Hawtiiorn Crataegus erythropoda Wood's Rose Rosa woodsii 
Hawtiiorn Crataegus macracantha van 

occidentalis 
Peachleaf Willow Salix amygdaloides 

Green Asti Fraxinus pensylvanica Sandbar Willow Salix exigua 
Box Elder Negundo aceroides interius Blue Stem Willow Salix irrorata 
Chokeciterry Padus virginiana 

melanocarpa 
Western Snowberry Symphoricarpos occidentalis 

Lanceleaf Cottonwood Populus acuminata Siberian Elm Ulmus pumila 
Plains Cottonwood Populus deltoides River Grape Vitis riparia 

R i p a r i a n M a m m a l , A m p h i b i a n , and Reptile Species 

( C i t y of B o u l d e r 1997) 

Common Name Scientific Name Common Name Scientific Name 

Mammals Mammals cont. 
American Beaver Castor canadensis Red Bat Lasiurus borealis 
Big Brown Bat Eptesicus fuscus Red Fox Vulpes vulpes 
Black Bear Ursus americanus Rock Squirrel Spermophilus variegatus 
Black-tailed Prairie Dog Cynomys ludovicianus Striped Skunk Mephitis mephitis 
Bobcat Lynx rufus Thirteen-lined Ground Squirrel Spermophilus tndecemlineatus 
Chickaree Tamiasciurus hudsonicus Western Harvest Mouse Reithrodontomys megalotis 
Common Muskrat Ondatra zibethicus White-tailed Deer Odocoileus virginianus 
Common Porcupine Erethizon dorsatum Yellow-bellied Mannot Marmota flaviventns 
Coyote Canis latrans 
Deer Mouse Peromyscus maniculatus Amphibians 
Eastern Cottontail Sylvilagus flohdanus Bullfrog Rana catesbeiana 
Ennine Mustela erminea Great Plains Toad Bufo cognatus 
Fox Squirrel Sciurus niger Northern Leopard Frog Rana pipiens 
Fringed Myotis Myotis thysanodes Tiger Salamander Ambystoma tigrinum 
Golden-mantled Ground 
Squirrel 

Spenvophilus lateralis Western Chorus Frog Pseudacns triseriata thsehata 

Gray Fox Urocyon cinereoargenteus Woodhouse's Toad Bufo woodhousii woodhousii 
Hoary Bat Lasiurus cinereus 
House Mouse Mus musculus Reptiles 
Little Brown Myotis Myotis lucifugus Common Garter Snake Thamnophis sirtalis 
Long-tailed Vole Microtus longicaudus Gopher Snake Pituophis melanoleucus 
Long-tailed Weasel Mustela frenata Lesser Earless Lizard Holbrookia maculata 
Masked Shrew Sorex cinereus Lined Snake Tropidoclonion lineatum 
Meadow Jumping Mouse Zapus hudsonicus Milk Snake Lampropeltis triangulum 
Meadow Vole Microtus pennsylvanicus Northern Water Snake Nerodia sipedon sipedon 
Mexican Woodrat Neotoma mexicana Ornate Box Turtle Terrapene ornata ornata 
Mink Mustela vison Painted Turtle Chrysemys picta 
Montane Shrew Sorex monticolus Plains Blackhead Snake Tantilla nigriceps 
Montane Vole Microtus montanus Plains Garter Snake Thamnophis radix 
Mountain Lion Fells concolor Racer Coluber spp. 
Mule Deer Odocoileus hemionus Six-lined Racerunner Cnemidophorus sexllneatus 

sexllneatus 
Northern River Otter Lutra canadensis Snapping Turtle Chelydra serpentina 
Norway Rat Rattus norvegicus Spiny Softshell Apalone spinifera 
Prairie Vole Microtus ochrogaster Western Terrestrial Garter 

Snake 
Thamnophis elegans 

Raccoon Procyon lotor 

290 



Appendix D 

B i r d Species F o u n d (Expected and Observed) i n Plains R i p a r i a n and Wet Meadow 

Habitats A l o n g South B o u l d e r C r e e k 

(C i t y of B o u l d e r 1997) 

Common Name Scientific Name Common Name Scientific Name 

American Bittern Botaurus lentiginosus Common Goldeneye Bucephala clangula 
American Crow Con/us brachyrhynchos Common Grackle Quiscalus quiscula 
American Dipper Cinclus mexicanus Common Merganser Mergus merganser 
American Goldfinch Carduelis tristis Common Nighthawk Chordeiles minor 
American Kestrel Faico tinnunculus Common Poorwill Phalaenoptilus nuttallii 
American Pipit Anthus rubescens Common Raven Corvus corax 
American Redstart Setophaga ruticilla Common Redpoll Carduelis flammea 
American Robin Tardus migratorius Common Snipe Gallinago gallinago 
American Tree sparrow Spizella arborea Common Yellowthroat Geothlypis trichas 
American Wigeon Anas americana Cooper's Hawk Accipiter cooperii 
American Woodcock Scolopax minor Cordilleran Flycatcher Empidonax difficilis 
Ash-throated Flycatcher Myiarchus cinerascens Dark-eyed Junco Junco hyemalis 
Bald Eagle Haliaeetus leucocephalus Double-crested Cormorant Phalacrocorax auritus 
Baltimore Oriole Icterus galbula Downy Woodpecker Picoides pubescens 
Band-tailed Pigeon Columba fasciata Eastern Bluebird Sialia sialis 
Bank swallow Riparia riparia Eastern Kingbird Tyrannus tyrannus 
Barn Owl Tyto alba Eastern Screech-owl Otus asio 
Bay-breasted Warbler Dendroica castanea Eastern Towhee PIpilo erythrophthalmus 
Belted Kingfisher Ceryle akcyon European Starling Sturnus vulgaris 
Black Rosy Finch Leucosticte arctoa Evening Grosbeak Coccothraustes vespertinus 
Black-and-white Warbler Mniotilta varia Ferruginous Hawk Buteo regalis 
Black-billed Magpie Pica pica Fox Sparrow Passerella iliaca 
Black-capped Chickadee Parus atricapillus Franklin's gull Larus pipixcan 
Black-crowned Night-heron Nycticorax nycticorax Gadwall Anas strepera 
Black-headed Grosbeak Pheucticus melanocephalus Golden Eagle Aquila chrysaetos 
Black-necked Stilt Himantopus mexicanus Golden-crowned Kinglet Regulus satrapa 
Black-throated Blue Warbler Dendroica caerulescens Grasshopper Sparrow Ammodramus savannarum 
Black-throated Gray Warbler Dendroica townsendi Gray Catbird Dumetella carolinensis 
Black-throated Green Warbler Dendroica virens Great Blue heron Ardea herodias 
Blackpoll Warbler Dendroica striata Great Egret Casmerodius albus 
Blue Grosbeak Guiraca caerulea Great Horned owl Bubo virginianus 
Blue Jay Cyanocitta cristata Greater Yellowlegs Tringa melanoleuca 
Blue-grey Gnatcatcher Polioptila caerulea Green Heron Butondes striatus 
Blue-headed VIreo Vireo solitarius Green-tailed Towhee Pipilo chlorurus 
Blue-winged Teal Anas discors Green-winged Teal Anas crecca 
Blue-winged Warbler Vermivora pinus Hairy Woodpecker Picoides villosus 
Bobolink Dolichonyx oryzivorus Hammond's Flycatcher Empidonax hammondii 
Bohemian Waxwing Bombycilla garrulous Harris' Sparrow Zonothchia querula 
Brewer's Blackbird Euphagus cyanocephalus Hermit Thrush Dendroica occidentalis 
Broad-tailed Hummingbird Selasphorus platycercus Herring Gull Larus argentatus 
Broad-winged Hawk Buteo platypterus Hooded Warbler Wilsonia citrine 
Brown Creeper Certhia americana House Finch Carpodacus mexicanus 
Brown Thrasher Toxostoma rufum House Sparrow Passer domesticus 
Brown-headed Cowbird Molothrus ater House Wren Troglodytes aedon 
California Gull Larus califomicus Indigo Bunting Passerine cyanea 
Canada Goose Branta canadensis Killdeer Charadrius vociferous 
Cassin's Finch Carpodacus cassinii Lark sparrow Chondestes grammacus 
Cedar Waxwing Bombycilla cedrorum Lazuli Bunting Passerina amoena 
Chestnut-sided Warbler Dendroica pensylvanica Least Sandpiper Calidris minutilla 
Chimney Swift Chaetura pelagica Lesser Goldfinch Carduelis psaltria 
Chipping Sparrow Spizella passerine Lesser Yellowlegs Tringa flavipes 
Cinnamon Teal Anas cyanoptera Lewis' Woodpecker Melanerpes lewis 
Clark's Nutcracker Nucifraga columbiana Lincoln's Sparrow Melospiza lincolnii 
Clay-colored Sparrow Spizella pallida Loggerhead Shrike Lanius ludovicianus 
Cliff Swallow Hirundo pyntionota Long-billed Curlew Numenius americanus 
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Common Name Scientific Name Common Name Scientific Name 

Long-eared Owl Asio otus Solitary Sandpiper Tringa solitaria 
Macoiilivrav's Warbler Op o r o r n i s t o l m i e l i Sona Sparrow M e l o s p i z a m e l o d i a 
Magnolia Warbler Dendroica magnolia Sora Porzana Carolina 
Mallard Anas platyitynchos Spotted Sandpiper Actitis macularia 
Marbled Godwit Limosa fedoa Steller's Jay Cyanocitta stelleri 
Marsh Wren Cistotliorus palustris Summer Tanager Piranga rubra 
Mehin Faico columbarius Swainson's Hawk Buteo swainsoni 
Mountain Bluebird Sialia cun-ucoides Swainson's Thrush Catharus ustulatus 
Mountain Chickadee Paws gambeli Swamp Sparrow Melospiza georgiana 
Mourning Cove Zenida macroura Tennessee Warbler Verivora peregrina 
Nashville Warbler Vermivora ruficapilla Townsend's Solitaire Myadestes townsendi 
Northern Bobwhite Colinus virginianus Townsend's Warbler Dendroica townsendi 
Northern Flicker Colaptes auratus Tree Swallow Tachycineta bicolor 
Northern Goshawk Accipiter gentiles Turkey Vulture Cathartes aura 
Northern Harher Circus cyaneus Veery Catharus fuscescens 
Northern Mockingbird Mimus polyglottos Vesper Sparrow Pooecetes gramineus 
Northern Pintail Anas acuta Violet-green Swallow Tachycineta thalassina 
Northern Rough-winged 
Swallow 

Stelgidopteryx serripennis Virginia Rail Rallus limicola 

Northern Saw-whet Owl Aegolius acadicus Virginian's Warbler Vermivora virginiae 
Northern Shoveler Anas clypeata Warbling Vireo Vireo gilvus 
Northern Shhke Lanius excubitor Western Bluebird Sialia mexicana 
Northern Waterthrush Seiurus noveboracensis Western Kingbird Tyrannus verticalis 
Olive-sided Flycatcher Peucedramus taeniatus Western Meadowlark Sturnella neglecta 
Orange-crowned Warbler Vermivora celata Western Screech-owl Otus kennicottii 
Orchard Oriole Icterus spurious Western Tanager Piranga ludoviciana 
Osprey FaIco femoralis Western Wood-pewee Contopus sordidulus 
Ovenbird Selurus aurocapillus White-breasted Nuthatch Sitta carolinensis 
Palm WartDler Dendroica palmarum White-crowned Sparrow Zonotrichia leucophyrys 
Pectoral Sandpiper Calidris melanotos White-faced Ibis Plegadis chihi 
Peregrine Falcon FaIco peregrinus White-throated Sparrow Zonotrichia albicollis 
Pied-billed Grebe Podilymbus podiceps White-throated Swift Aeronautes saxatalis 
Pine Siskin Carduells pinus Williamson's Sapsucker Sphyrapicus thyroideus 
Pinyon Jay Gymnorhinus cyanocephalus Willow Flycatcher Empidonax traillii 
Prairie Falcon FaIco mexicanus Wilson's Phalarope Phalaropus tricolor 
Purple Finch Carpodacus purpureus Wilson's Warbler Wilsonia pusilla 
Red Crossbill Loxia curvirostra Winter Wren Troglodytes troglodytes 
Red-breasted Nuthatch Sitta canadensis Wood Duck Aix sponsa 
Red-eyed Vireo Vireo olivaceus Wood Thrush Hylocichia mustelina 
Red-headed Woodpecker Melanerpes erythrocephalus Yellow-bellied Sapsucker Sphyrapicus varius 
Red-naped Sapsucker Sphyrapicus nuchalis Yellow-billed Cuckoo Coccyzus amerlcanus 
Red-shouldered Hawk Buteo lineatus Yellow-breasted Chat Icteria virens 
Red-tailed Hawk Buteo jamaicensis Yellow-rumped Warbler Dendroica coronata 
Red-winged Blackbird Agelaius phoeniceus 
Ring-billed Gull Larus delawarensis 
Ring-necked Pheasant Phasianus colchicus 
Rock Dove Columba livia 
Rock Wren Salpinctes obsoletus 
Rose-breasted Grosbeak Pheucticus ludovicianus 
Rough-legqed Hawk Buteo lagopus 
Ruby-crowned Kinglet Regulus calendula 
Rusty Blackbird Euphagus carolinus 
Sage Thrasher Oreoscoptes montanus 
Sandhill Crane Grus canadensis 
Savannah Sparrow Passerculus sandwichensis 
Say's Phoebe Sayomis saya 
Sharp-shinned Hawk Accipiter striatus 
Sharp-tailed Grouse Tympanuchus phasianellus 
Short-eared Owl Asio flammeus 
Snowy Goose Chen caerulescens 
Snowy Egret Egretta thula 
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C i t y of B o u l d e r Open Space R i p a r i a n and Wetland Species of C o n c e r n 

( C i t y of Boulder, no date) 

Scientific Name Common Name Status Community Type 

Wetland 
Bufo boreas Boreal Toad SE Marshes 
Nycticorax nycticorax Black-crowned Night-heron ASC Marshes 
Ardea berodias Great Blue Heron ASC Marshes 
Ardea albus Great Egret D, ASC Marshes 
Pelacanus erythrorbynchos White Pelican SC Marshes 
Lophodytes cucullantus Hooded Merganser U Marshes 
Asio flammeus Short-eared Owl D, ASC Marshes 
Circus cyaneus Northern Harher E, ASC Marshes 
Rana pipiens Northern Leopard Frog SC Wet meadows/marshes 
Botorides virescens Snowy Egret U Wet meadows/marshes 
Dolichonyx orzivorus Bobolink ASC Wet meadows 
Spiranthes diluvialis Ute Ladies'-tresses LT Wet meadows 
Eustoma grandiflorum Showy Prairie Gentian SC, LC Wet meadows 
Acorus calamus Sweet Flag SC, LC Wet meadows 
Carex torreyi Torrey Sedge SC, LC Wet meadows 
Liatris ligulistylis Gay-feather SC, LC Wet meadows 

Riparian 
Bufo boreas Boreal Toad SE Riparian shrubland 
Nycticorax nycticorax Black-crowned Night-heron ASC Plains nparian shrubland 
Botorides virescens Snowy Egret U Wet meadows/marshes 
Haliaeetus lencocephalus Bald Eagle FT, ST Plains riparian 
Buteo swainson Swainson's Hawk LC Plains ripahan 
Empidonax minimus Least Flycatcher D Plains hpahan 
Sayomis phoebe Eastern Phoebe U Plains hpahan 
Catharus fuscescens Veery D Ripahan shrubland 
Zaphus hudsonius preblei Preble's Meadow Jumping 

Mouse 
FT, ST Plains hpahan shrubland 

Spiranthes diluvialis Ute Ladies'-tresses LT Wet meadows 
Apios americana American Groundnut SC, LC Plains nparian 
Smilax iasioneuron Carhon-flower SC, LC Plains and foothills hpahan 
Betula papyrifera Paper Birch SC, LC Foothills hpahan 

Status Codes: 

FE = Federally Endangered; FT = Federally Threatened; SE = State Endangered; ST = State Threatened; SC = State Special 
Concern; LC = Local Special Concern; LT = Locally Threatened; R = Rare; E = Extirpated; ET = Endangered and Threatened 
Species; D = Species Undergoing Long-Term, Noncyclic Population Declines; HR = Species with Habitat Resthctions; ASC 
Colorado Natural Hehtage Inventory "Animal Species of Special Concern"; U = Undetemiined Status 
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H i s t o r i c a l Events Pertinent to the Department of Open Space 

( C i t y of B o u l d e r 1995a) 

1950 - 60 Boulder population nearly doubles from 19,999 to 37,718. 

1959 Concerned citizens form group now known as PLAN-Boulder County. 

1963 PLAN Boulder County successfully lobbies for a bond issued to save the 64.8 ha 

Enchanted Mesa from development. 

1965 Parks and recreation department begins the junior ranger program and initiates planning 

for a greenbelt to surround the city. 

1967 Boulder citizens become the first in the nation to vote in favour of a $0,004 sales tax for 

the acquisition, management, and maintenance open space lands. The measure passes 

with %61 of the vote. 

1967 Parks and Recreation Department begins managing Open Space lands using the Parks and 

Recreation general fund. 

1973 City Council creates the Open Space Board of Trustees for setting policies and priorities 

for acquisition and management of Open Space lands. 

1978 Boulder Valley Comprehensive Plan (BVCP) outlines the plan for Open Space lands to 

provide an important framework for land use planning in the Boulder Valley. 

1978 Prescribed fire program to enhance native grassland biodiversity and license plate survey 

assessing to determine visitor levels begins. 

1983 The "pre-Charter" Open Space Department takes over management of Open Space lands. 

1986 The City Charter is amended to provide more permanent protection for Open Space 

lands, as well, establishes the Open Space Board of Trustees and the Open Space 

Department in the Charter (with 79% voter support). 

1989 Sales tax increase of $0.0033 for the 15 year period, 1990 through 2004, passes with 76% 

of the vote. 

1997 Extension of 0.33% sales tax through 2018 and authorization for and additional $45 

million in bonds passes with 68% of vote in order to finish the job of acquiring open 

space lands 
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B o u l d e r V a l l e y Comprehensive P l a n E n v i r o n m e n t a l Sections 

( C i t y of B o u l d e r and B o u l d e r County 1996) 

4 . E n v i r o n m e n t 

The fragile cnvironmait which characterizes the Boulder Vallm is a criiical asset that 
must be preserved and protected. Il is the framework' within which growth and develop­
ment may he jyermitiê i to take place. Tlie City and County recognize the inextricable 
links between the long-term health of our natural environment, the economy and comntu-
nity liveahilit}', and shrill promote policies and programs that ensure a sustainable envi­
ronment. 

P l a n w i t h i n a n : 

Ecosystem Framework 

4.01 Incorporating Ecological 
Systems into Planning. 
Planning ami policy dedsions in tlie 
Boulder Valley shall be approaclied 
through un ecosystem framework, in which 
natural region.s like air.sl)cd.<; and water­
sheds arc incorporated into plarming, and 
an appropriate relationship between the 
built environment and air, water, and land 
quality is considered. ' / . 

4.0? Regional Outreach.,, . 
1 he C;ity antl the County shall take a 
regional approach to environmental plan­
ning and resource maiiagemenu support 
consideration of environmental impacts in 
local and regional cleci-sion.s, and work \v'ith 
governnienlal entities outside the Boulder 
Valley on issues of common concern. 

4.03 Environmental Education. 
The City and the County shall promoii 
public education about is.sues of local 
regional environmental concern, and si 
to engage all citizens in the goal of pre 
ing the quality of the natural and built 
environnieiU. 

4.04 Assessment of Environmental Impai ' 
The community and environmental off 
of public and private projects shall be • 
sidcred in the public decision making 
process. Local, state, and federal envir 
menliil review processes shall be foIlo> -'. 
when appropriate. 

4.05 Monitoring and Tracking. 
The City and the Coiinty shall coiuinu 
improve monitoring and evaluation of 
air, and water quality, and shall track , 

progress made in niainlaiiiing and enhanc­
ing environmental quality in the Boulder 
Valley. 

Protect Natural;' • / 

Resources: Lands 

4.06 Natural Ecosystems. 
llie City and the County shall protect and 
restore significant ecosystems and habitats 
for native plant and animal species on pub­
lic and private lands through acquisition, 
land use planning, development review, . 
and public land management practices. 
Promotion of biological di\'crsity and pro-
lection of endangered species and their 
a.ssociated habitat will be emphasized. 
Degraded habitat may be restored and 
selected extirpated species may he reintro­
duced a.s a means of enhancing native flora 
and fauna in the Boulder Valley. 
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Natural areas (as designated in the Boulder 
County Comprehensive Plan) that are with­

in the Boulder Valley, shall be managed in 
a manner tnai is consistent with the Natural 
Areas Goals and Policies of the Boulder 
County Comprehensive Plan. 

4.0/ecosystem Connections and Buffers. 
The City and the County recognize the bio­
logical importance of pre.serving large 
areas of unfragmented habitat. The City 
aiid County will work together to preserve, 
enhance, and restore undeveloped lands 
critical for providing ecosystem connec­
tions and buffers for joining significant 
ecosystems. These areas are important for 
sustaining biological diversitj' and viable 
habitats for native species and for minimiz­
ing impacts from developed lands. • 

4.08 Maintain and Restore Ccological Processes. 
Recognizing that ecological change is an 
integral part of the functioning of natural 
systems, the City and the County shall 
work to ensure that, when appropriate pre­
cautions have l>een taken for human safety 
and welfare, natural processes will be uti­
lized or mimicked to sustain, protect and 
enhance ecosy.stems. 

4.09 Wetland Protection. f 
Natural and human-made wetlandi are • 
valuable for their ecological and, where 

• appropriate, their recreational functions 
including their ability to enhance water and 
air quality. Wetlands also function as 
important wildlife habitat, especially for 
rare, threatened, and endangered plants and 
wildlife. The City and the County will con­
tinue to develop programs to protect and 

••' enhance wetlands in the Boulder Valley. 
.'" The City shall discourage the destruction 
:;• of wetlands, but in the rare cases when 

development is pemtitted and the filling of 
i. wetlands cannot be avoided, they shall be 
'v restored or replaced. 

• 4.10 Public Access to Public Lands. 
Certain City- and Couiify-owned or man­
aged lands provide a means for educating 
citizens on the importance of the natural 
environment. Ptiblic lands may include 
areas for recreation, presers-ation of agri-, 
cultural use, unique natural features, and 
wildlife and plant habitat. Public access to 

public lands shall be provided for except 
where necessary' to protect such areas from 

unacceptable degradation, unacceptable 
impact to habitat and wildlife, or for public 
safety. 

4.11 Management of Wildlife-Human Conflicts. 
When a wildlife species is determined to 
be a nuisance or a public health hazard, a 
full range of alternative wildlife manage­
ment techniques may be considered b) the 
City and the County in order to mitigate 
the problem in a manner that is humane. 
effective, economical, and ecologically >. 
responsible. , 

4.12 Agricultural Land. 

The City and the County shall encourage 
the preservation of agricultural lands as a 
cuirent and future source of both food and 
fuel and for their contribution to cultural, 
environmental, and economic diversity. 
Agricultural lands with national, state and 
local significance have been identified. The 
City and the Count)' will encourage the 
protection of significant agricultural areas 
and related water supplies and facilities, 
including the historic and existing ditch 
systems, through a variety of means, which 
may include public acquisition, land use 
planning, and sale or lease of water for 
agricultural use. • , ; • 

4.13 Unique Geological Features. 

Due to its location at the foot of the Rocky 
Mountains, the Boulder Valley has a num­
ber of significant or unique geological fea­
tures which have been identified. The City 
and the County shall attempt to protect 
these features fi-om alteration or destruc-
tion through a variet\' of means, such as 
public acquisition, land use planning and 
regulation, and density transfer within a, • 
particular site. . • 

4.14 Mineral Deposits. 

Deposits of sand, gravel, coal, and similar 
finite resource areas shall be delineated and 
managed, consistent with state and federal 
laws. 

,4.15 Urban fnvironmental Quality. 
To the extent possible, the City and the 
County will seek to protect the environ­
mental quality of areas under significant 
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human influence, such as agricultural and 
urban lands, and will balance human needs 
and public safety with environmemal pro­
tection. The Cily will develop community-
wide programs and standards for new 
development and redevelopment so that 
negative environmental impacts will be 
mitigated and overall environmental quali­
ty of the urban environment will not wors­
en and may improve. 

4.16 Hazardous Areas. 
Hazardous areas which present danger to 
life and property from flood, forest fire, 
steep slopes, erosion, uitstable soil, subsi­
dence, or similar geological development 
constraints shall be delineated, and devel­
opment in such areas carefully controlled 
or prohibited. 

4.17 Hillside Protection. 

Hillside and ridge-line development shall 
be carried out in a manner which, to the 
extent possible, avoids both negative envi­
ronmental consequences to the immediate 
and sun'ounding area, as well as tlie 
degrading of views and vistas from and of 
public areas. 

4.18 Wildfire Protection and Management. 

The City and the County will require on-
site and off-site measures to guard against 
the danger of fire in developments adjacent 
to forests or grasslands. Recognizing that 
fire is a widely accepted means of manag­
ing ecosystems, the City and the County 
will integrate ecosystem management prin­
ciples with wildfire hazard midgation plan­
ning and urban design. 

Protect Natural Resources: Water 

4.19 Protection of Water Quality. 

The City and the County shall protect, 
maintain and improve water quality within 
the Boulder Creek basin and Boulder 
Valley watersheds, as a necessary compo­
nent of existing ecosystems and as a criti­
cal resource for the human community. 
Efforts will be made to protect the quality 
of groundwater, surface water, and storm 
water, and to plan for future needs. 

4 . 2 0 W a t e r R e s o u r c e P l a n n i n g . 

The Cit)' and the County shall work 
together and with odier governmental 
agencies to develop and implement appro­
priate water quality standards, water 
resource allocations, and water quality pro­
tection programs. Water resource planning 
efforts shall include such things as: incor­
poration of water quality protection into 
land use planning, water conservation, and 
evaluation of pollutant sources. 

4.21 Drinking Water. 

The City shall protect the quality of its 
water sources, and shall meet all Colorado 
Primary Drinking Water Standards. It is 
also the goal of the Cit)- to meet Secondary 
Drinking Water Standards established by 
the United States Environmental Protection 
Agency. The City will work with other 
water and land use interests as needed to 
assure the integrit)' and quality of its drink­
ing water supplies. 

4.22 Minimum Flow Program. 

The City shall pursue expansion of the 
existing in-stream minimum flow program 
to protect aquatic ecosystems within the 
Boulder Creek watershed. 

4.23 Protection of Aquifer and 

G r o u n d w a t e r R e c h a r g e A r e a s . 

The City and County shall continue to eval­
uate aquifers, groundwater recharge areas, 
and sources of groundwater pollution with­
in the Boulder Creek watersheds and for­
mulate appropriate protection programs. 

4.24 Pollution Control. 

The City and the County shall seek to con­
trol both point and non-point sources of 
water through pollution prevention, 
improved land use configurations, use of 
wetland detention areas, standards to con­
trol degradation of streams and lakes 
caused by storm runoff in urban and rural 
areas, and control and monitoring of direct 
sources of discharge, including those of 
gravel extraction and wastewater treatment 
facilities. 
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4.25Discouraqempntof 
Private Sewaqe Systems. : 
Ttic Cily and the County support the 
County Board of Health's policy discourag­
ing the installation of private sewage dis­
posal systems where municipal collection 
systems are available, or where a potential 
pollution or health hazard would be created. 
The City and the County will support the 
development of programs to monitor prob­
lems associated with failing septic systems. 

4.Z6 i^lood Mdnaqement.: . 
The functional and aesthetic qualities of 
drainage courses and waterways shall be 
preserved and cnhiinced. A noncontainnient 
approach to flood management shall be 
used On Boulder Creek. A generally non­
structural approach to flood control that 
emphasizes a natural appearance shall be 
used on all major water courses and 
draiiiagcways. lu some cases a slnictural 
solution may be used, consistent with 
adopted master plans. 

4.Z7 Drainage Utility Plans. 
The City shall prepare and maintain 
drainage utility plans that define mainte­
nance needs, priorities for improvements, 
funding requirements, the character of nec­
essary structural improvements, and water 
quality issues. 

4.Z8 Protection of High Hazard Areas. 
The City shall prevent redevelopment of 
significantly flood-damaged properties in 
high hazard areas. The City shall prepare a 
plan for properly acquisition of flood-dam­
aged and undeveloped land in flood high 
hazard areas. Undeveloped flood high haz­
ard areas will be retained in their natural 
state whenever possible. Compatible uses 
of riparian corridors, such as natural 
ecosystems, wildlife habitat, and wetlands 
shall be encouraged wherever appropriate. 
Trails or other open rccrcalioual facilities 
may be feasible in certain areas. 

Protect Natural Resources: Air 

4.Z9 Protection of Air Quality 
Air quality is a critical health, economic, 
and aesthetic concern. The City and the 
County will seek both to maintain full com­
pliance with federal air quality standards 
and to reduce stationary and mobile source 
emissions of pollutants. Special euiphasis 
will be placed on local and regional efforts 
to reduce pollutants which cause adverse 
health effects and impair visibility. 

4.30 Integration of Air . 
Quality/Transportation Planning 
The City and the County will integrate aii 
quality planning into the transportation 
pl.inning and traffic management priKcss-
es. The City will promote transporianon 
strategies which encourage alternatives to 
travel in single-occupant vehicles. 

4.31 Integration of Air . 
Quality/Land Use Planning. ' 
The City and the County will integrate aix 
quality planning into the land use planning 
process. Land use patterns that reduce trav­
el and air emissions will be encouraged. 
Local development plans will be reviewed 
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for their impacts on air quality, with spe­
cial emphasis on stabilization of soils, 
appropriate monitoring of construction and 
ttiining operations, and minimizing expo­
sure to both mobile and stationary sources 
of air pollution. 

4.3Z Pollution Prevention. 
The City and the County will promote 
business and residential pollution preven­
tion education and technical outreach to 
protect against human and natural resource 
exposure to harmful poliutajits. 

Votect Natural Resources: - ^ 

R e s o u r c e C o n s e r v a t i Q n 

433 Resource Planning. ' ' 
The City and the County slialj seek to 
incorporate short- and long-term environ­
mental co.iis into resource plarming deci­
sions, to maximize the efficiency of 
resource use in the Boulder Valley and to 
encourage the use of renewable resources, 

4.34 Water Conservation. 
The City and the County shall promote the 
conservation of Water resources through 
water quality' protection, public education 
and policies which promote appropriate 
water usage. Low-water use landscaping 
compatible with vegetation types native to 
the Boulder Valley and the use of natural 
rainwater for irrigation shall be encour­
aged. Tlie City shall pursue a water conser­
vation program designed to minimize water 
waste and reduce water use during peak 
demand periods. Recycling techniques, 
water pricing, improved plumbing methods 
and fixtures, and efficient site design will 
also be encouraged. 

4.35 Energy Conservation. 

The objective of City energy programs is 
to limit growth in the use of all non-renew­
able energy resources, accommodating new 
growth by an overall per capita decrease in 
energy use. The City shall set goals for the 
use of non-renewable energy that are con­
sistent witli an orderly transition to a sus­
tainable energy economy in order to pre­
serve fossil fuels for fiiture generations. 

4 . 3 6 E n c o u r a g e m e n t o f E n e r g y A l t e r n a t i v e s . 

Tlie City shall implement policies and pro­
grams that enhance opportunities for indi­
viduals, businesses, and public organiza­
tions to conserve energy and convert to 
renewable resources. The City .shall sup-
pon conservation in buildings and process­
es by developing improved standards and 
providing infonnation about techniques for 
energy efficiency. The City.shall support 
private decisions to use renewable energy, 
shall publicly develop local renewable 
energy resources where economical, and -
shall preserve future options for renewable 
energy so that they may be developed 
when they become cost effective. 

4.37 City Leaderstlip in Energy Efficiency. ; 

The City government will serve as an 
example by continuing to improve energy 
efficiency in all city operations and by 
developing facilities for renewable energy 
sources, where feasible. 

4.38 Energy-Efficient Land Use. 

The City and the County shall encourage 
the conservation of energy through laid 
use policies and regulations governing • 
placement, orientarion, and clustering of 
development, and through housing pclicies 
and regulations. The conservadon of ener­
gy is served by the development of more 
intense land use patterns, the provision of 
recreation, employment and essential ser­
vices in pro.vimity to housing, the develop­
ment of mass tninsit.corridors, efficient 
transportation, and resource conservation 
measures in all demolition and construe-
tion projects. ^ • 

4.39 Energy-Efficient Building ^ . 

D e s i g n a n d C o n s t r u c t i o n . •: . 

The City shall continue its efforts to 
upgrade the energy efficiency of the City's 
existing buildings, many of which were 
built in an era of abundant and inexpensive 
energ)'. The City shall continue and 
improve programs assuring energy efficien­
cy in new construction. City energy conser­
vation programs shall be sensitive to the 
unique problems of low-income home own­
ers and renters and shall assure that pro­
grams assisting these groups are contiiiued. 
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4 4 0 W a s t e M i n i m i z a t i o n a n d R e c y d i n q . 
The City and the County will actively pur­
sue and support programs and activities 
that reduce the amount of waste which 
must be landfilled. Policies will emphasize 
source reduction, reuse, composting, recy­
cling, and the use of materials with recy­
cled content. It is a goal of the City to 
reduce solid waste produced in the Boulder 
Valley in 1994 levels by 42 percent by the 
year 2000 and by 50 percent by 2005. Only 
as a last resort should a waste be buried or 
burned. 

441 Promoting the Use of Recycled Materials. 

To encourage recycling and waste reduc­

tion opportunities, the City and the County 
shall promote markets for recycled com­
modities; encourage the use of products 
and services which are durable, repairable, 
reusable^ recyclable, or otherwise represent 
a low-waste solution; promote composting; 
and serve as an example by purchasing 
recycled products for government use 
where feasible. 

44Z Reduction of Use and 

S a f e D i s p o s a l o f H a z a r d o u s M a t e r i a l s . 

The City and tlie County shall work 
together to reduce use and ensure safe dis­
posal of hazardous materials in City and 
County operations, residences and busi­
nesses. Information shall be provided for 
businesses and households about non-toxic 
alternatives, pollution prevention, and 
responsible use and disposal of hazardous 

materials. Use of a household hazardous 

waste collection facility shall be made 
available to all residents. 

4 . 4 3 I n t e g r a t e d P e s t M a n a g e m e n t . 

The City and the County shall encourage 
efforts, both public and private, to reduce 
the use of chemical herbicides, pesticides, 
and fungicides. In its own practices, the 
City commits to use of integrated pest 
management, which emphasizes the selec^ 
tion of the most environmentally-sound 
approach to pest management, with the 
overall goal of reducing, and where possi­
ble eliminating, the dependence on chemi­
cal pest control strategies. 

444 Noise Abatement. 

Noise abatement shall be a continuing 
environmental concern which shall be 
implemented through improved land use 
relationships, as well as by ordinance, with 
particular attendon being given to the 
impact of transportation and industrial 
facilities and proper acoustical design. 

445 Outdoor Lighting/Light Pollution. 

The City and the County shall encourage 
the efficient use of outdoor lighting to 
reduce light pollution and conserve energy 
while providing for public safety. Measures 

such as using more energy-efficient lights, 
ensuring that the level and timing of out­
door lighting are appropriate to the appli­
cation, minimizing glare, and using shield­
ing techniques to direct light downward 
shall be required. 
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Department of Open Space Request f o r Research Proposals 

RESEARCH PROGRAM 2001 

C i t y o f B o u l d e r O p e n S p a c e a n d M o u n t a i n P a r k s 

D e p a r t m e n t 

R E S E A R C H FUNDING OPPORTUNITY 
The City of Boulder supports research and biological inventories that contiibute to 

natural resource management needs of the City of Boulder Open Space and Mountain 

Parks Department and that fui^ther scientific knowledge. 

Information on the City of Boulder Open Space Department is available at 

or for the City of Boulder Mountain Parks Division see 

the web site at (Starting January 1, 2001 the two 

organizations will be consolidated to form the City of Boulder Open Space and Mountain 

Parks Department). 

CURRENT RE S E A R C H NEEDS 
The following research topics have been identified as useful and timely for local natural 

resource management. Proposals for projects other than those listed below are 

encouraged and will receive equal consideration. Please contact the Open Space and 

Mountain Parks Depaitment for more information on projects and priorities. Discussions 

with appropriate staff in advance of the proposal deadline are strongly encouraged. 

Canada thistle and diffuse knapweed ecology and management in the Colorado Front 

Range 

Ecological effects of prescribed fire in forests and grasslands 

Plant species diversity and production on grazed and ungrazed lands 

Ecology of black-tailed prairie dogs and their habitat with emphasis on the following: 

interrelationships of humans, domestic dogs, and prairie dogs; genetics in relation to 

dispersal and town isolation; impacts of surroimding land use; livestock interactions 

Cavity nesting bird use of plains riparian forests 

Viability and sustainability of Colorado's tallgrass prairie 

Evaluation of native grasses and forbs for use as hay crops 

Evaluation of cuixent grazing practices on grassland bird habitats 

Evaluation of seed and soil inoculates to detennine which are best for reclamation 

and agricultural plantings in Boulder Valley. 

Landscape dynamics in relation to urban interface and climatic variability 

Public perceptions and attitudes toward wildland fire mitigation 

Attitudes towards "non-charismatic" threatened and endangered species 

Attitudes of Open Space visitors as related to the Leave No Trace program 

Questions? Please contact Gary Richardson at (303) 441-4495 ext. 248 (Email: 

, ) or Steve Armstead at (303) 441-4546 ext. 2620 (Email: 

)• 
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F o r m f o r E v a l u a t i n g Potential Impacts of Recreational A c t i v i t i e s 

( C i t y of B o u l d e r 2000) 

The steps to evaluate and manage recreational activities are described below. 

Step 1. Background research 

The first step is to research and discuss the recreational activity with participants, other 
Open Space visitors, members of the community, other agencies, and resource specialists. 
That discussion w i l l provide information about the purpose and type of activity, the 
specific needs of the activity, the existing codes of ethics, background information on the 
average participant's behavior, and potential impacts that could result from these activities. 
This background information will be summarized and some general parameters established 
(e.g., occurs primarily on-trail or off-trail and with existing visitor facility and service 
levels). v 

Step 2. Identify considerations associated with the activity's compatibility with Open 

Space criteria 

Once the activity has been summarized and general parameters have been established, 
considerations associated with the activity's compatibility can be identified. This process 
provides an opportunity to objectively evaluate the appropriateness of various recreational 
activities and to identify areas that need to be mitigated (how, when, where, necessary 
visitor facilities and sen/ices). All criteria should be evaluated with the average participant 

and visitor in mind (recognizing that ratings may vary depending upon the personal views 
and values of the person rating the activity, individual participant's behavior, knowledge, 
and skill level participating in the activity). Considerations, assumptions, and/or site 
specific recommendations identified during the rating process should be noted. Below is 

a sample evaluation form: 

Does the activity contain any of the following elements that are not acceptable on Open 

Space? If so, the activity is not appropriate for Boulder's Open Space and further 

evaluation is not necessary, if unsure, please continue with the next steps in the 

evaluation process. 

a) Motorized activity (except motorized wheelchairs). 

b) Involves collection of natural or cultural features (except by permit or license). 

c) Requires visitor facilities beyond designated soft-surface trails or requires a high 
level of services and/or equipment to safely accommodate proposed use or to 

minimize impacts. 
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d) Has significant adverse impacts to natural, cultural, scientific, or agricultural 
values. 

e) Competitive sporting event. 

If the activity does not involve any of the unacceptable activities, identify considerations 
associated with the activity based on the level of compatibility with Open Space criteria. 
Criteria that are underlined denote more weight or importance. Determine whether the 
activity has any considerations associated with the criteria by marking either: consideration 
(C), no consideration (NC), or unknown (U) in the right column. Make note of 
considerations or assumptions that are identified in the blank space provided below each 
criteria. 

Criteria Rating: C, 
NC, or U 

\. Compatibility with other uses 

f) Compatibilitv with preserving the quality of other visitor's 
experiences (considering potential conflicts, crowding, visual or 
aesthetic concerns such as leaving materials or equipment, and how 
activities are organized or structured). 

Considerations or assumptions: 

g) How would significant increases in activity use levels effect 
preserving the quality of visitor's experiences (participants and non-

participants). 

Considerations or assumptions: 
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Criteria Rating: C, 
NC, or U 

h) Activity's abilitv to vield to other visitors (considering the average 

capabilities, speed, and control of participants). - < 

Considerations or assumptions: 

i) Effect on adjacent public and private land uses (considering noise, 
trash, traffic, and parking problems that may be associated with the 
activity). 

Considerations or assumptions: 

II. Potential impacts to natural, cultural, scientific/ 

or agricultural values 

Compatibilitv with long term preservation of: 

j) Natural values (effect on plants, water quality, wetlands, 

riparian areas, and potential disturbance to wildlife). 

k) Cultural values (effect on historic or prehistoric resources 
such as artifacts or historic buildings). 

1) Scientific values (effect on abilitv to conduct research such as 
tampering or other activity influences that could impact scientific 
values). 

m) Agricultural values (effect on livestock grazing or crop 
production). 

Considerations or assumptions: • ' 
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Criteria Rating: C, 
NC, or U 

n) Activity's potential to cause additional fragmentation of plant and 
animal habitat (off-trail mav increase habitat fraementatinn). 

Considerations or assumptions: 

o) Activity's potential to cause trampling of vegetation and soil erosion. 

Considerations or assumptions: 

p) Compatibility with leaving no trace (leaving physical evidence or 
remains which may affect natural values such as equipment placed and 

left or other markings such as paint or flagging). 

Considerations or assumptions: 

q) How would significant increases in activity use levels effect 
compatibility with preserving plants, wildlife, cultural, scientific or 

agricultural values. 

Considerations or assumptions: 
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Criteria 

III. Relationship to settin 

Rating: C, 

NC, or U 

r) Activity's dependence on a natural, near natural, or agricultural 
setting (is an Open Space setting integral to the experience and are 
more appropriate settings available which can better accommodate the 
activity such as a developed park?). 

Considerations or assumptions: 

s) Activity's ability to increase peoples' appreciation of nature or 
understanding of Open Space purposes (e.g., educational aspects). 

Considerations or assumptions: 

IV. Facilities and services 

t) Compatibility with a low level of visitor facilities (e.g., soft-surface 
trails, small parking areas, and minimal signs needed to provide a safe, 
quality experience or to mitigate impacts to other visitors and natural, 
cultural, scientific, or agricultural values). 

Considerations or assumptions: 

306 



Appendix D 

Criteria Rating: C, 
NC, or U 

Compatibility with low levels of visitor services (e.g., minimal 
maintenance, enforcement, monitoring, and education needed to 
provide a safe, quality experience or to mitigate impacts to other visitors 
and natural, cultural, scientific, or agricultural values?). 

Considerations or assumptions: 

v) Compatibility with providing a safe recreational experience 
(considering accident track record, past liability issues, number of 
emergency responses associated with an activity). 

Considerations or assumptions: 

Step 3. Analyze considerations and develop potential mitigation techniques or 

management needs 

The next step would be to analyze the considerations listed and identify areas where the 
activity can possibly be made more compatible. Mitigation techniques can then be 
explored to see how compatible the activity can reasonably be made to meet the criteria. 
These mitigation factors must be evaluated to determine the effectiveness of the mitigation 
techniques, whether they are realistic (can they reasonably and effectively be implemented 
and monitored given all the other staff responsibilities), and to identify what resources 
(staff, funding, facilities) would be needed. 

Possible mitigation or management techniques must address the time, place, and 
conditions necessary to provide the proposed activity. Important considerations include 
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anticipated use levels and characteristics of the activities that affect other visitors and 
natural values (e.g., individual participant's behavior, knowledge, and skill level; 
predictability of participants; where and when activities occur; the intensity and duration 
of use; number of participants, group size, structure of activities or how organized; and 
demographic infonnation of participants). 

Areas where activity may 

be made more 

compatible 

Possible mitigation 

techniques or 

management needed 

Costs and resources 

needed to implement 

mitigation 

Step 4. Decide appropriateness of the recreational activity and management strategies 

The final step would be to carefully weigh the potential benefits of the activity with the 
potential impacts and costs/complexity required to mitigate before determining the 
appropriateness of the activity. This step must determine the overall benefit to the 
community considering the number of people benefited and/or impacted by the proposed 
activity. Mitigation techniques must be evaluated to determine whether these techniques 
can be reasonably and effectively implemented. The costs of additional visitor facilities 

and services that may be required must be quantified and evaluated based on overall 
departmental priorities. Although potential mitigation techniques may appear to resolve 
conflicts and impacts, it is easy to overlook how difficult and costly it may be to actually 

implement these actions. 
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A p p e n d i x E - M e e w a s i n V a l l e y A u t h o r i t y , S a s k a t o o n , S K 

A d d i t i o n a l M a t e r i a l 

Vegetation Species at the M a p l e Grove and Y o r a t h Island R i p a r i a n Site 

(from Delanoy 2000) 

Common Name Scientific Name Common Name Scientific Name 

Broad-leaved Plants Broad-leaved Plants cont. 
Alfalfa Medicago sativa ssp. sativa Long-fruited Anemone Anemone cylindrica 
Alumroot Heuchera richardsonii Long-leaved Stitchwort Stellaria longifolia 
American Vetch Vicia Americana Low Goldenrod Solidago missouriensis 
Asparagus Asparagus officinalis Marsh Hedge-nettle Stachys palustris v. pilosa 
Baneberry Actaea spp. Marsh Yellow Cress Rorippa palustris 
Beardtongue Penstemon spp. Mint Labiatae spp. 
Black H/ledick Medicago lupulina Mountain Sneezeweed Helenium autumnale v. 

montanum 
Bluebell Campanula rotundifolia Mustard Brassica rapa 
Bluebur Lappula echinata Narrow-leaved Field Dock Rumex stenophyllus 
Canada Anemone Anemone canadensis Narrow-leaved Hawk's-beard Crepis tectorum 
Canada Fleabane Erigeron canadensis Nodding Beggarticks Bidens cernua 
Canada Hawkweed Hieracium umbellatum Northern Bedstraw Galium boreale 
Canada Thistle Cirsium an/ense Northern Gentian Genetlana amarelle 
Carrlonflower Smilax herbacea v. 

lasioneura 
One-sided Wintergreen Pyrola secunda 

Cocklebur Xanthium strumarium Orache Atriplex patula 
Common Cattail Typha latifolia Pale Perslcaria Polygonum lapthlfolium 
Common Horsetail Equisetum an/ense Pasture Sage Artemsia frigida 
Common Scouring Rush Equisteum hyemale v. affine Perennial Sow-thistle Sonchus arvensis 
Common Yarrow Achillea millefolium ssp. 

Lanulosa 
Philadelphia Fleabane Erigeron philadelphicus 

Cream-coloured Vetchling Lathyrus ochroleuscus Pink Wintergreen Pyrola asarifolia 
Dandelion Taraxacum officinale Prairie Sunflower Helianthus couplandii 
Dog Mustard Erucastrum gallicum Purple Loosestrife Lythrum salicaria 
Early Blue Violet Viola adunca Purple Rock Cress Arabis divaricarpa 
False Dragonhead Physostegia ledinghamii Rough Fleabane Erigeron asper 
Field Mint Mentha an/ensis Rush Aster Aster junciformis 
Field Sage Artemsia campestris Russian Thistle Salsola kali v. tenuifolia 
Flat-topped Goldenrod Solidago graminifolia Scarlet Butterfly-weed Gaura coccinea v. glabra 
Fringed Loosestrife Lysimachia ciliata Silverweed Potentilla anseria 
Golden Dock Rumex maritimus Smooth Aster Aster laevis 
Golden-bean Thermopsis rhombifolia Snakeroot Sanicula manlandica 
Goldenrod Solidago spp. Spreading Dogbane Apocynum androsaemifolium 
Goosefoot Chenopodium spp. Star-flowered Solomon's 

Seal 
Smilacina stellate 

Graceful Goldenrod Solidago canadensis Summer Cyprus Kochia scoparia 
Grape Fern Botrychium spp. Sweet-clover Melilotus spp. 
Ground Ivy Glechoma hederacea Sweet-scented bedstraw Galium thflorum 
Grove Sandwort Arenana lateriflora Tansy Tanacetum vulgare 
Indian Hemp Apocynum cannabinum v. 

hypericifolium 
Two-leaved Solomon's-seal Maianthemum canadense v. 

int 
Knotweed Polygonum spp. Veiny Meadow-rue Thalictrum venulosum 
Lance-leaved Loosestrife Lysimachia hybrids Vilose Bugseed Conspermum orientate v. 

emarginatum 
Lance-leaved Psoralea Psoralea lanceolate Water-horehound Lycopus americana 
Large-flowered Stickseed Hackelia floribunda Water-parsnip Slum suave 
Leafy Spurge Euphorbia esula Western Canada Violet Viola rugulosa 
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Common Name Scientific Name Common Name Scientific Name 

Western Water-horehound Lycopus asper Wild Strawberry Fragaria glauca 
White Sweet-clover Melilotus alba Willow Aster Aster hesperius 
Wild Bergamot Monarda fistulosa Wintergreen Pyrola spp. 
Wild Licorice Glycyrrhiza lepidota Yellow Avens Ceum aleppicum 
Wild Sarsparilla Aralia nudicaulis Yellow Evening-phmrose Oenothera biennis 

Grasses and Grass-like 
Plants 

Woody Plants 

Alder-leaved Buckthorn Rhamnus anifolius 
Awned Sedge Carex atherodes Aspen Poplar Populus tremuloides 
Awned Wheat Grass Agropyron subsecundum Balsam Poplar Populus balsamifera 
Baltic Rush Juncus balticus Bearberry Arctostaphylos uva-ursi 
Beaked Sedge Carex rostrata Buckthorn Rhamnus cathartica 
Bebb's Sedge Carex bebbii Choke cherry Prunus virginiana 
Bentgrass Agrostis stolonifera Skunk Bush Rhus aromatica v. trilobata 
Blunt Sedge Carex obtusata Cottonwood Populus deltoids 
Bhstle-leaved Sedge Carex ebumea Crabapple Malus spp. 
Canada Wild Rye Elymus canadensis Creeping Juniper Juniperus horizontalis 
Creeping Spike-rush Eleocharis palustris Diamond Willow Salix discolor 
Crested Wheat Grass Agropyron cristatum Green Ash Fraxinus pennsylvanica 
Dewey's Sedge Carex deweyana High Bush-Cranberry Viburnum trilobum 
Foul Blue Grass Poa palustris Lilac Bush Syringe spp. 
Fringed Brome Bromus ciliatus Low Juniper Juniperus communis 
Golden Sedge Carex aurea Manitoba Maple Acer negundo 
Hay Sedge Carex siccata Mountain Willow Salix monticola 
Indian Rice Grass Oryzopsis hymenoides Narrow-leaved 

Meadowsweet 
Spirea alba 

Kentucky Blue Grass Poa pratensis Northern Gooseberry Ribes oxycanthoides v. oxy 
Knotted Rush Juncus nodosus Paper Birch Betula papyrifera 
Little-seed Rice Grass Orysopsis micrantha Poison Ivy Rhus radicans v. rydbergii 
Macoun's Wild Rye Agrohordeum macounii Prickly Rose Rosa acicularis 
Marsh Muhly Muhlenbergia racemosa Red Elderberry Sambucus racemosa 
Marsh Reed Grass Calamagrostis canadensis Red-osier Dogwood Cornus sericea ssp. 

stonolifera 
Northern Reed Grass Calamagrostis inexpansa River Birch Betula occidentalis 
Peck Sedge Carex peckii Rowan Tree Sorbus aucuparia 
Porcupine Grass Stipa spartea v. curtiseta Sandbar Willow Salix interior 
Purple Oat Grass Schizachne purpurascens Saskatoon Amelanchier alnifolia 
Quack Grass Agropyron repens Silverberry Elaeagnus commutata 
Reed Canary Grass Phalaris arundinacea Snowberry Symphoricarpos albus 
Rough Hair Grass Agrostis scabra Tartarian Honeysuckle Lonicera tatarica 
Sand Dropseed Sporobolus cryptandrus Twining Honeysuckle Lonicera dioica v. 

glaucescens 
Sedge Carex spp. Western Snowberry Symphoricarpos occidentalis 
Slender Wheat Grass Agropyron trachycaulum Wood's Rose Rosa woodsii 
Smooth Brome Bromus inermis Yellow Willow Salix lutea 
Spear Grass Stipa comata 
Sprengel's Sedge Carex sprengelii 
Sun-loving Sedge Carex pensylvanica 
Turned Sedge Carex retrorsa 
Water Sedge Carex aquatilis 
Western Wheat Grass Agropyron smithii 
White-grained Mountain Rice 
Gras 

Oryzopsis asperifolla 

Wild Barley Hordeum jubatum 
Wooly Sedge Carex lanuginosa 
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Appendix E 

B i r d Species of Cosmopolitan P a r k R i p a r i a n Site i n Saskatoon 

(from J o n k e r and G o l l o p 1992) 

Common Name Scientific Name Common Name Scientific Name 

Alder Flycatcher Empidonax ainorum Gray-cheeked Thrush Catharus minimus 
American Avocet Recurvirostra americana Great Blue Heron Ardea herodias 
American Coot Fulica americana Greater White-fronted Goose Anser albifrons 
American Crow Con/us bracliyrhynchos Greater Yellowlegs Tringa melanoleuca 
American Goldfinch Cardueils tristis Green-winged Teal Anas crecca 
American Redstart Setoptiaga ruticilla Hairy Woodpecker Picoides villosus 
American White Pelican Pelecanus erythrorliynclios Harris' Sparrow Zonotrichia querula 
American Wigeon Anas americana Hermit Thrush Catharus guttatus 
Bald Eagle l-ialiaeetus leucocephalus Herring Gull Larus argentatus 
Barn Swallow l-lirundo rustica Hoary Redpoll Carduells hornemanni 
Belted Kingfisher Ceryle alcyon Horned Grebe Podiceps auritus 
Black-and-white Warbler Mniotilta varia House Sparrow Passer domesticus 
Black-billed Magpie Pica pica House Wren Troglodytes aedon 
Black-capped Chickadee Parus atricapillus Killdeer Charadrius vociferous 
Black-crowned Night 
Heron 

Nycticorax nycticorax Least Flycatcher Empidonax minimus 

Blackpoll Warbler Dendroica striata Lesser Golden-Plover Pluvialis dominica 
Black-throated Green 
Warbler 

Dendroica virens Lesser Scaup Aythya afflnis 

Blue Jay Cyanocitta cristata Lesser Yellowlegs Tringa fiavipes 
Blue-winged Teal Anas discors Lincoln's Sparrow Melospiza lincolnii 
Bohemian Waxwinq Bombycilla ganruius Magnolia Warbler Dendroica magnolia 
Bonaparte's Gull Larus phiiadelphia Mallard Anas platyrhynchos 
Brewer's Blackbird Euphagus cyanocephalus Meriin FaIco columbarius 
Brown Creeper Certhia americana Mourning Dove Zenaida macroura 
Brown Thrasher Toxostoma rufum Mourning Warbler Oporornis Philadelphia 
Brown-headed Cowbird Molothrus ater Northern Flicker Colaptes auratus 
Bufflehead . Bucephala albeola Northern Oriole Icterus galbula 
California Gull Larus callfomicus Northern Pintail Anas acuta 
Canada Goose Brants canadensis Northern Shoveler Anas clypeata 
Canada Warbler Wilsonia canadensis Northern Shrike Lanius excubitor 
Canvasback Aythya valisineria Northern Waterthrush Seiurus noveboracensis 
Cedar Waxwing Bombycilla cedrorum Olive-sided Flycatcher Contopus borealis 
Chipping Sparrow Spizella passerine Orange-crowned Warbler Vermivora celata 
Clay-coloured Sparrow Spizella pallida Ovenbird Seiurus aurocapillus 
Common Goldeneye Bucephala clangula Palm Warbler Dendroica palmarum 
Common Crackle Quiscalus quiscula Peregrine Falcon FaIco peregrinus 
Common Loon Gavia immer Philadelphia Vireo Vireo philadelphicus 
Common Merganser Mergus merganser Pied-billed Grebe Podilymbus podiceps 
Common Nighthawk Chordeiles minor Pine Grosbeak Pinicola enucleator 
Common Redpoll Carduells flammea Pine Siskin Carduells pinus 
Common Tern Sterna hirundo Purple Finch Carpodacus purpureus 
Common Yellowthroat Geothlypis trichas Red-breasted Merganser Mergus serrator 
Connecticut Warbler Oporornis agilis Red-breasted Nuthatch Sitta canadenisis 
Dark-eyed Junco Junco hyemalis Red-eyed Vireo Vireo olivaceus 
Double-crested Cormorant Phalacrocorax auritus Redhead Aythya americana 
Downy Woodpecker Picoides pubescens Red-necked Grebe Podiceps grisegena 
Eared Grebe Podiceps nigricollis Red-tailed Hawk Buteo jamaicensis 
Eastern Kingbird Tyrannus tyrannus Red-winged Blackbird Agelaius phoeniceus 
Eastern Phoebe Sayomis phoebe Ring-billed Gull Larus delawarensis 
European Starling Stum us vulgaris Rock Dove Columba livia 
Evening Grosbeak Coccothraustes vespertinus Rose-breasted Grosbeak Pheucticus ludovicianus 
Fox Sparrow Passerella iliaca Ruby-crowned Kinglet Regulus calendula 
Franklin's Gull Larus pipixcan Ruby-throated Hummingbird Archilochus colubris 
Gadwall Anas strepera Rufous-sided Towhee Pipilo erythrophthalmus 
Golden-crowned Kinglet Regulus satrapa Savannah Sparrow Passerculus sandwichensis 
Gray Catbird Dumetella carolinensis Sharp-shinned Hawk Accipiter striatus 
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Snow Goose Chen caerulescens Western Grebe Aechmophorus occidentalis 
Solitary Vireo Vireo solitarlus Western Wood-peewee Contopus sordidulus 
Song Sparrow Melospiza melodia White-breasted Nuthatch Sitta carolinensis 
Spotted Sandpiper Actitis macularia White-crowned Sparrow Zonotrichia leucophrys 
Swainson's Thrush Catharus ustulatus White-throated Sparrow Zonotrichia albicollis 
Swamp Sparrow Melospiza georgiana White-winged Crossbill Loxia leucoptera 
Tennessee Warbler Vermivora peregrina Willet Catoptrophorus 

semipalmatus 
Tree Sparrow Spizella arborea Wilson's Warbler Wilsonia pusilla 
Tree Swallow Tachycineta bicolor Yellow Warbler Dendroica petechia 
Tundra Swan Cygnus columbianus Yellow-bellied Sapsucker Sphyrapicus varius 
Veery Catharus fuscescens Yellow-headed Blackbird Xanthocephalus 

xanthocephalus 
Warbling Vireo Vireo gilvus Yellow-rumped Warbler Dendroica coronata 

South Saskatchewan R i v e r V a l l e y M a m m a l , A m p h i b i a n , and Reptile Species 

(from Jonker and Gollop 1992) 

Common Name Scientific Name Common Name Scientific Name 

Mammals Mammals cont. 
Badger Taxidea taxus Pygmy Shrew Microsorex hoyi 
Beaver Castor canadensis Raccoon Procyon lotor 
Big Brown Bat Eptesicus fuscus Red Bat Lasiurus borealis 
Boreal Redback Vole Clethrionomys gapperi Red Fox Vulpes vulpes 
Cottontail Sylvllagus nuttallii Richardson's Ground Squirrel Spermophilus richardsonii 
Coyote Canis latrans Short-tailed Shrew Blarina brevicauda 
Deer Mouse Peromyscus maniculatus Short-tailed Weasel Mustela erminea 
Dusky Shrew Sorex obscurus Silver-haired Bat Lasionycteris noctivagans 
Franklin's Ground Squirrel Citellus franklini Striped Skunk Mephitis mephitits 
Hoary Bat Lasiurus cinereus Thirteen-lined Ground 

Squirrel 
Citellus tridecemlineatus 

House Mouse Mus musculus Western Jumping Mouse Zapus princeps 
Least Chipmunk Eutamias minimus White-tailed Deer Dama virginianus 
Least Weasel Mustela nivalis White-tailed Prairie Hare Lepus townsendii 
Little Brown Bat Myotis lucifugus Yellow-bellied Marmot Marmota flaviventris 
Long-tailed Weasel Mustela frenata 
Masked Shrew Sorex cinereus Amphibians 
Meadow Vole Microtus pennsylvanicus Boreal Chorus Frog Pseudacris triseriata 

maculata 
Mink Mustela vison Canadian Toad Bufo hemiophrys hemiophrys 
Mule Deer Dama hemionus Leopard Frog Rana pipiens 
Muskrat Ondatra zibethica Tiger Salamander Ambystoma tigrinum 
Northern Grasshopper 
Mouse 

Onychomys leucogaster Wood Frog Rana sylvatica 

Olive-backed Mouse Perognathus fasciatus 
Pocket Gopher Thomomys talpoides Reptiles 
Porcupine Erethizon dorsatum Common Garter Snake Thamnophis sirtalis 
Prairie Vole Microtus ochrogaster Western Plains Garter Snake Thamnophis radix haydenii 
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A p p e n d i x F - D e p a r t m e n t o f C o m m u n i t y S e r v i c e s , L e t h b r i d g e , A B 

A d d i t i o n a l M a t e r i a l 

R i p a r i a n Vegetation Species 

(from The L e t h b r i d g e R i v e r V a l l e y Nature F i e l d G u i d e, 1988) 

Common Name Scientific Name Common Name Scientific Name 

Alfalfa Medicago sativa Leafy Musineon Musineon divaricatum 
American Vetch Vicia americana Leafy Spurge Euphorbia esula 
Arum-leaved Arrowhead Saggitaria cuneata Loose-flowered Milk-vetch Astragalus tenellus 
Ascending Purple (\/lilk-vetch Astragalus adsurgens Manitoba Maple Acernegundo 
Asparagus Asparagus officinalis Missouri Milk-vetch Astragalus missouriensis 
Balsam Cottonwood Populus deltoides Moss Phlox Phylox hoodii 
Balsam Poplar Pfopulus balsamifera Mouse-eared Chickweed Cerastium arvense 
Bastard Toadflax Comandra umbellata Narrowleaf Cottonwood Populus angustifolia 
Blue Grama Bouteloa gracilis Narrow-leaved Milk-vetch Astragalus pectinatus 
Bluebell Campanula rotundifolia Narrow-leaved Puccoon Lithospermum incisum 
Bluebur Lappula echinata Nodding Beggarticks Bidens cernua 
Broomweed Gutierrezia sarothrae Nodding Onion Allium cernuum 
Buffaloberry Shepherdia argentea Northern Hedysarum Hedysarum boreale 
Bulrush Scirpus spp. Pasture Sage Artemesia frigidia 
Butte Primrose Oenthera caespitosa Poison Ivy Rhus trilobata 
Canada Anemone Anemone canadensis Prairie Coneflower Ratibida columnifera 
Canada Thistle Cirsium arvense Prairie Crocus Anemone patens 
Choke Cherry Prunus virginiana Prairie Onion Allium textile 
Colorado Rubberweed Hymenoxis richardsonii Prairie Sage Artemesia ludoviciana 
Common Blue-eyed Grass Sisyrinchium montanum Prairie Townsendia Townsendia hookeri 
Common Burdock Arctium minus Prickly-pear Cactus Opuntia polyacantha 
Common Caragana Caragana arborescens Purple Praire-clover Petalostemon purpureum 
Common Cattail Typha latifolia Pussy Toes Antennaria microphylla 
Common Dandelion Taraxacum officinale Red-osier Dogwood Cornus stolonifera 
Common Yarrow Achillea millefolium Reflexed Rock Cress Arabis retrofracta 
Cow Parsnip Heracleum lanatum Round-leaved Hawthorne Crataegus chrysocarpa 
Creeping Juniper Juniperus horlzontalis Russian Thistle Salsola kali 
Crested Wheat Grass Agropyron cristatum Saskatoon Berry Amelanchier ainifolia 
Cursed Buttercup Ranunculus scleratus Scarlet Butterfly-weed Gaura coccinea 
Cushion Cactus Coryphantha vivipara Scarlet Mallow Sphaeralcea coccinea 
Cushion Milk-vetch Astragalus gilviflorus Seaside Buttercup Ranunculus cymbalaria 
Cut-leaved Anemone Anemone multifada Sedge Carex spp. 
Death Camas Zygadenus gramineus Showy Milkweed Asclepias speciosa 
Dotted Blazingstar Liatris punctata Silverberry Elaeagnus commutate 
Downy Brome Bromus tectorum Silvery Groundsel Senecio canus 
Dragonwort Artemesia dracunculus Skeletonweed Lygodesomia juncea 
Early Blue Violet Viola adunca Skunk Bush Rhus radicans 
Early Locoweed Oxytropus sericea Slender Milk-vetch Astragalus flexuosus 
Eveningstar Mentzelia decapetala Smooth Aster Aster laevis 
Field Sage Artemesia campestris Smooth Blue Beardtongue Penstemon nitidus 
Flixweed Descurainia sophia Snowberry Symphoricarpos occidentalis 
Gaillardia Gaillardia aristata Soapwart Saponaria officinalis 
Golden Aster Chrysopsis villosa spear Grass Stipa comata 
Golden Bean Thermopsis rhombifolia Spike Rush Eleocharis spp. 
Golden Current Ribes aureum Star-flowered Solomon's Sea! Smilacina stellata 
Goldenrod Solidago spp. Stinging Nettle Urtica dioica 
Green Ash Fraxinus pennsylvanica Stinkweed Thalespia arvensa 
Gumweed Ghndelia squan-osa Summer Cyprus Kochia scoparia 
Hoary Sagebrush Artemesia cana Sunflower Helianthus laetiflorus 
Horsetail Equisitum spp. Three-flowered Aven Geum triflorum 
Hound's Tongue Cynoglossum officinale Tufted Milk-vetch Astragalus spoatulatus 
Indian Hemp Apocynum cannabinum Two-grooved Milk-vetch Astragalus bisulcatus 
Large-flowered Yellow Flax Linum ridigum Wavy-leaved Thistle Cirsium undulatum 
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Common Name Scientific Name Common Name Scientific Name 

Western Clematis Clematis ligusticifolia Winterfat Burotea lanata 
White Beardtongue Penstemon albidus Wood's Rose Rosa woodsii 
White Prairie Aster Aster pansus Wonnwood Artemesia absinthium 
White Prairie Parsley Lomatium macrocarpum Yellow Goat's-beard Tragopogon dubius 
White Praihe-clover Petalostemon carididum Yellow Owl Clover Orthcarpus luteus 
White Sweet-clover Melilotus alba Yellow Prairie Parsley Lomatium foeniculaceum 
Wild Begonia Rumex venosus Yellow Prairie Violet Viola nuttallii 
Wild Bergamot Monarda fistulosa Yellow Sweet-clover Melilotus officinalis 
Wild Blue Flax Linum perenne Yellow Umbrella Plant Eriogonum flavum 
Wild Licorice Glycyrrhiza lepidota Yellow-bell Fritillana pudica 
Willow Salix spp. 

R i v e r V a l l e y M a m m a l , A m p h i b i a n , and Rept i l e Species 

(from The Le t h b r i d g e R i v e r V a l l e y Nature F i e l d G u i d e , 1988) 

Common Name Scientific Name Common Name Scientific Name 

Mammals Mammals cont. 
Badger Taxidea taxus Red Fox Vulpes vulpes 
Beaver Castor canadensis Richardson's Ground Squirrel Spermophilus richardsonii 
Big Brown Bat Eptesicus fuscus Silver-haired Bat Lasionycteris noctivagans 
Cottontail Sylvllagus nuttallii Striped Skunk Mephitis mephitits 
Coyote Canis latrans White-tailed Deer Dama virginianus 
Deer Mouse Peromyscus maniculatus White-tailed Prairie Hare Lepus townsendii 
Dusky Shrew Sorex obscurus Yellow-bellied Marmot Marmota flaviventris 
Least Weasel Mustela nivalis 
Little Brown Bat Myotis lucifugus Amphibians 
Long-tailed Weasel Mustela frenata Chorus Frog Psuedacris triseriata 
Masked Shrew Sorex cinereus Leopard Frog Rana pipiens 
Meadow Vole Microtus pennsylvanicus Tiger Salamander Ambystoma tigrinum 
Mink Mustela vison 
Mule Deer Dama hemionus Reptiles 
Muskrat Ondatra zibethica Painted Turtle Chrysemys picta 
Pocket Gopher Thomomys talpoides Plains Garter Snake Thamnophis radix 
Porcupine Erethizon dorsatum Western Wandering Garter 

Snake 
Thamnophis elegans 

Raccoon Procyon lotor Western or Plains 
Rattlesnake 

Crotalus viridus 
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Appendix F 

R i v e r V a l l e y B i r d Species 

(from The Lethbridge R i v e r V a l l e v Nature F i e l d Guide, 1988) 

Common Name Scientific Name Common Name Scientific Name 

Birds Common in River Valley 
American Crow Corvus brachyrhynchos Northern Oriole Icterus galbula 
American Goldfinch Carduelis tristis Northern Shrike Lanius excubito 
American Redstart Setophaga ruticilla Orange-crowned Warbler Vermivora celata 
American Robin Tardus migratorius Red-breasted Nuthatch Sitta canadensis 
American Tree Sparrow Spizella arborea Red-eyed Vireo Vireo olivaceus 
Bank Swallow Riparia riparia Rock Wren Salpinctes obsoletus 
Barn Swallow Hirundo rustica Ruby-crowned Kinglet Regulus calendula 
Belted Kingfisher Cede alcyon Rufous-sided Towhee Pipilo erthrophthalmus 
Black-billed Magpie Pica pica Savannah Sparrow Passerculus sandwichensis 
Black-capped Chickadee Parus atricapillus Song Sparrow Melospiza melodia 
Black-headed Grosbeak Pheucticus melanocephalus Sprague's Pipit Anthus spragueii 
Blackpoll Warbler Dendroica striata Swainson's Thrush Catharus ustulatus 
Bohemian Waxwing Bombycilla garulus Townsend's Solitaire Myadesgtes townsendi 
Brewer's Blackbird Euphagus cyanocephalus Tree Swallow Tachycineta bicolor 
Brown Thrasher Toxostoma rufum Vesper Sparrow Pooecetes gramineus 
Brown-headed Cowbird fAolothrus ater Warbling Vireo Vireo gilvus 
Cedar Waxwing Bombycilla cerorum Western Kingbird Tyrannus verticalis 
Chipping Sparow Spizella passerina Western Meadowlark Sturnella neglecta 
Clay-colored Sparrow Spizella pallida Western Wood-Peewee Contopus sordldulus 
Common Grackle Quisalus quiscula White-breasted Nuthatch Sitta carolinensis 
Common Redpoll Carduelis flammea White-crowned Sparrow Zonotrichia leucophrys 
Common Yellowthroat Geothlypis trichas White-throated Sparrow Zonothchia albicollis 
Dark-eyed Junco Junco hyemalis Wilson's Warbler Wilsonia pusilla 
Downy Woodpecker Picoides pubescens Yellow Warbler Dendroica petechia 
Eastern Kingbird Tyrannus tyrannus Yellow-headed Blackbird Xanthocephalus 

xanthocephalus 
European Starling Siernus vulgaris Yellow-rumped Warbler Dendroica coronata 
Evening Grosbeak Coccothraustes vespertinus 

Golden-crowned Kinglet Regulus satrapa Occasional Birds in River 
Valley 

Gray Catbird Dumetella carolinensis Brown Creeper Certhia americana 
Hairy Woodpecker Picoides villosus Blue Jay Cyanocitta cristata 
Horned Lark Eremophila alpesths Eared Grebe Podiceps nigricollis 
House Sparrow Passer domesticus Horned Grebe Poldiceps auritus 
House Wren Troglodytes aedon Franklin's Gull Larus pipixcan 
Lark Sparrow Chondestes grammacus Lesser Scaup Aythya affinis 
Lazuli Bunting Passerina amoena Medin FaIco columbarius 
Least Flycatcher Empidonax minimus Northern Shoveler Anas clypeata 
Mountain Bluebird Sialia currucoides Pied-billed Grebe Podilymbus podiceps 
Norther Flicker Colaptes auratus Pine Siskin Carduelis pinus 
Norther Rough-winged Swallow Stelgidopteryx serhpennis 

315 



Department of Community Services, Lethbridge, AB 

Goals of W i l d l i f e Management Guidelines 

4. KEY CHALLENGES, GOALS AND ACTIONS 

Key Challenges 

After reviewing the wildlife management issues, the Steering Committee developed what it feels are 

the five key challenges faced by the City of Lethbridge regarding wildlife management. These 

challenges have been listed in order of priority, based on the public input received; 

CHALLENGE A IMPROVE PUBLIC AWARENESS ABOUT WILDLIFE, THEIR 

HABITATS AND THE BENEFITS THEY PROVIDE m THE CITY OF 

LETHBRIDGE. TAKE ACTION ON A N ONGOING BASIS TO ENSURE 

THESE BENEFITS CONTINUE AND ARE ENHANCED. 

MINIMIZE CONFLICTS WITH WILDLIFE AFFECTING PUBLIC 

SAFETY AND PROPERTY IN THE CITY OF LETHBRIDGE. 

ENCOURAGE ONGOING AND NEW RESEARCH ON WILDLIFE AND 

WILDLIFE HABITATS IN THE CITY OF LETHBRIDGE. 

IMPROVE COMMUNICATIONS BETWEEN WILDLIFE-RELATED 

AGENCIES, THE PUBLIC K m LANDOWNERS REGARDING 

WILDLIFE MANAGEMENT ISSUES IN THE CITY OF LETHBRIDGE. 

MINIMIZE NUISANCE WILDLIFE PROBLEMS IN THE CITY OF 

LETHBRIDGE. 

G o a l s and A c t i o n s 

The Committee proposed goals and actions that would work towards meeting these five challenges. 

An attempt was made to select goals and actions that are feasible and practical to implement 

considering the economic climate. Several of the actions recommend continuing with programs that 

already exist (designated by a A ) , whilst others are projects which have been initiated already (•) 

and some are new projects and programs (*). Within each challenge, the goals are listed in order 

of priority, based on the public input. 

CHALLENGE B 

CHALLENGE C 

CHALLENGE D 

CHALLENGE E 
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C H A L L E N G E A IMPROVE PUBLIC AWARENESS A B O U T W I L D L I F E , 

THEIR HABITATS AND THE BENEFITS T H E Y PROVIDE IN 

THE CITY OF LETHBRIDGE. T A K E A C T I O N ON A N 

ONGOING BASIS TO ENSURE THESE BENEFITS 

CONTINUE AND A R E ENHANCED W H E R E POSSIBLE. 

Wildlife and wildlife habitats in the City enhance the lives of many residents and serve as a focal 

point formany visitors to the City of Lethbridge. 

<iQai*:M;Sl ilontinae to raise jMJiic awareness aBout wildlife^^^wildlifejiajj^^ 

Continue raising awareness and understanding of natural 

history through the programs of the Helen Schuler Coulee 

Centre, Lethbridge's urban nature centre. 

Increase wildlife viewing opportunities in the City of 

Lethbridge, through projects such as the Viewing Blind at 

Elizabeth Hall Wetlands and a ground squirrel colony 

interpretive site at Indian Battle Park. 

Produce an ongoing "urban wildlife update" to keep the public 

informed of wildlife projects and issues. Consider a monthly 

column in the Lethbridge Herald. 

Provide information to and encourage and assist landowners 

and residents regarding habitat enhancement on their own land 

or in their backyards. Work towards creating an example 

wildlife garden in Lethbridge and a wildlife-friendly school 

yard. 

Recognize efforts by private landowners and residents to 

protect or enhance wildlife habitat in the City. 

Develop a training program for City of Lethbridge staff on the 

values of urban wildlife and how to incorporate urban wildlife 

into City planning and operations. 

A Action A l . l 

• A c t i o n A L 2 

Action A1.3 

lAr Action A1.4 

Action A1.5 

•jk-Action AL6 
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While information exists on local wildlife and habitats in the City, the most significant areas have 

not been identified and there are still opportunities for increased protection of wildlife and habitats. 

Goal A2. Identi% and protea key wildlife.habitatS: and-.manage activities in these areas to 

.mimrrii^e distji.ii?ances to vviMi^^^ 

Identify key wildlife habitats through an Environmentally 

Significant Areas study. 

Ensure that the results of the Environmentally Significant 

Areas study are taken into consideration in City planning 

processes, i.e. incorporated into the River Valley Area 

Redevelopment Plan. 

Investigate the incorporation of wildlife information in the 

City of Lethbridge's Geographical Information System (GIS). 

Minimize disturbances to Vkildlife. For example by ensuring 

enforcement of dog and off-road vehicle bylaws. 

Opportunities exist in the City to enhance wildlife habitat and increase populations of favourable 

and rare wildlife species, thus providing a valuable contribution towards conserving prairie wildlife 

in Southern Alberta. 

priofitifiSi 

•A"Action A3.1 Identify and implement habitat enhancement opportunities 

which protect and support wildlife species and/or habitats that 

are rare or threatened. For example, create nesting ledges for 

prairie falcons; encourage naturalization of Nicholas Sheran 

^ Lake. 

•Act i o n A2.1 

•Action A2.2 

•Action A2.3 

•Action A2.4 

• A c t i o n A3.2 As the City expands, consider designing urban storm water 

detention facilities as a linear, inter-connected system, creating 

a series of wetlands that are beneficial to wildlife and suitable 

for passive recreational pursuits. 

•Action A3.3 Consider the provision of wildlife corridors and buffer zones 

between developed areas and wildlife habitat in new 

developments as the City expands. 
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C H A L L E N G E B M I N I M I Z E CONFLICTS WTTH W I L D L I F E A F F E C T I N G 

P U B L I C S A F E T Y AND P R O P E R T Y IN T H E C I T Y O F 

L E T H B R I D G E . 

Each year about 30 - 40 deer are killed and vehicles damaged by deer-vehicle collisions. This 

results in a loss of approximately 17% of the deer population and considerable expense in 

inspections by police and midlife officials, processing of insurance claims and vehicle repairs. 

Goal BL Reduce the tmmber of deer-veMcle collisions in the C:ty of Lethbridge. 

• A c t i o n B l . l Initiate a public education program to warn the public of peak 

road-kill areas and seasons. 

• A c t i o n B 1.2 Monitor effectiveness of Swareflex Reflectors that were 

installed along Whoop-Up Drive in November 1993. If shown 

to be ineffective within two years of installation, other options 

should be considered 

• A c t i o n s 1.3 Consider other options to reduce deer-vehicle collisions, such 

as reduction in night-time speed limits, fencing and deer 

whistles. 

Although skunks and bats are native species, they can carry the rabies virus which is transferrable 

to humans and their pets. 

Goal B2'.- Monitor said control, as necessaty, wildKfe species that act as disease vectors. 

AAction B2.1 

AAction B2.2 

Continue current skunk control programs whereby the City 

Animal Shelter responds to complaints from citizens. 

Continue to assist Agriculttire Canada in rabies surveillance by 

submission of suspect bats and skunks for testing. 

While grouruisquirrels are an important of part of prairie ecosystems, they pose a threat to public 

safety in disturbed areas of high public use, such as playing fields. 

A Action B3.1 Continue to control ground squirrel populations on playing 

fields and other high use areas. 
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While recognizing that beaver are an important part of natural riparian ecosystems and valuable 

for wildlife interpretation, high populations can cause the destruction of valuable cottonwood trees 

and occasionally block culverts and water intakes. 

0Qai,B|i..NfiEJU]^^ ^of tjeay er :.|?o|mla^ :0|"Lethfan4gii: 

AAction B4.1 Continue with City of Lethbridge beaver control program. 

AAction B4.2 Continue with a tree-wrapping program on City Nature 

Reserves and Indian Battle Park. 

•Action B4.3 Expand tree wrapping program into other river valley parkland 

with community involvement. 

•Action B4.4 Encourage private landowners to protect their trees from 

beaver by wrapping with wire. 

•Action B4.5 Monitor beaver populations annually and consider the data 

when planning yearly control programs. 

The City of Lethbridge and Lethbridge Fish and Wildlife Office receive complaints from the public 

regarding deer eating their garden plants. 

Q^T^'^iy, I^imze resideotM property damage from deear, 

•Action B5.1 Inform the public of what they can do to minimize property 

damage by deer. 

•Action B5.2 Encourage residents and developers to consider wdldlife, 

especially deer, when designing new houses and estates. 

The Canada Gcx)se is valued by many Albertans, but when they become accustomed to people, they 

can display aggressive behaviour and pose a threat to public safety. 

GoalBG. J^tiirTiixe goose-public confrontations; 

•Action B6.L Discourage feeding of Canada Geese by the public. 

•Action B6.2 Determine a desirable population level of nesting Canada 

Geese at Henderson Lake, considering ecological factors, 

effects on adjacent landusers and public attitudes. If necessary, 

implement a program to keep the populadon at a desired level. 
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C H A L L E N G E C E N C O U R A G E ONGOING AND NEW R E S E A R C H ON 

W I L D L I F E AND W I L DLIFE HABITATS IN T H E C I T Y OF 

L ETHBRIDGE. 

A better understanding of our wildlife resources will help the City of Lethbridge to better manage 

and interpret these resources. 

.^^^ifeli CoJ^idW* to ypdafte Imowledge of the wjidlife and wildhfe habitats that exi-^ -n the 

AAction C 1.1 

• A c t i o n CI.2 

Continue to collect inventory information to improve 

understanding of the City's wildlife and habitats through the 

Helen Schuler Coulee Centre, Lethbridge Naturalists Society, 

Commtmity College and University. Investigate the 

incorporation of this information in the City's Geographical 

Information System (GIS). 

Monitor deer populations within the City limits on an ongoing 

basis. 

• A c t i o n CI. 3 Monitor wildlife habitat enhancement projects. 

There are many opportunities for research that will help to improve our knowledge about wildlife 

habitat, needs and benefits. The City is fortunate in having several research institutions, such as 

the University, Community College and Agriculture Canada Research Station. 

^il^iiii? ||icotJfagel-aent®^ 

that.exist.in the pty. 

• A c t i o n C2.1 Keep an ongoing list of projects that need to be done and 

circulate to local educational institutions. 

• Action C2.2 Provide advice and assistance to individuals working on 

wildlife projects in the City. Ensure that the results of such 

studies are obtained by the City. 

321 



Department of Community Services, Lethbridge, AB 

C H A L L E N G E D IMPROVE COMMUNICATIONS BETWEEN WH^DLIFE-RELATED 

AGENCIES, THE P U B L I C AND L A N D O W N E R S R E G A R D I N G 

W I L D L I F E M A N A G E M E N T ISSUES IN T H E CITY OF 

L E T H B R I D G E . 

There has not been cm organizedprocess for recording and reviewing complaints and issues in the 

City of Lethbridge. 

Goal DL Establish a consistent and efficient record-keeping system for wildlife-related issues. 

• A c t i o n D L L 

• A c t i o n D L 2 

Establish a process for documenting, compiling and regularly 

reviewing wildlife complaints and concerns within the City of 

Lethbridge. 

Encourage the public to report road-kills and other wildlife 

issues to the appropriate authority. 

In the past there hctve been some mis-communications arid misunderstandings about management 

directions for wildlife and about how to deal with wildlife management issues in Lethbridge. A more 

coordinated approach among responsible agencies and consultation with the public is required to 

ensure common objectives and approaches and efficient use of resources. 

^'hicn unpTOve commumcation and coordnntion ^"^g 

muracipal, provindal and federal agencies responsible for wildlife mandgemt r t an^ 

• A c t i o n D2.1 

• A c t i o n D2.2 

Define the respective roles and responsibilities of City of 

Lethbridge departments, Alberta Fish and Wildlife services 

and Alberta Agriculture in wildlife management. 

Through the establishment of a Wildlife Management Team, 

create an ongoing consultative process for overseeing 

implementation of the Wildlife Management Guidelines and 

for identifying and addressing urban wildlife issues as they 

arise. 

• A c t i o n D2.3 Communicate with other urban areas in the Province and 

North America in order to keep informed about their urban 

wildlife programs, as well as to share information about the 

City of Lethbridge's programs. 
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C H A L L E N G E E MLNIMIZE NUISANCE W I L D L I F E P R O B L E M S IN T H E 

CITY OF L E T H B R I D G E . 

Non-native wildlife are species which have been introduced to the area by the actions of humans. 

In many cases non-native wildlife has a negative affect on our native wildlife. For example, 

European starlings have caused dramatic declines in the populations of mountain bluebirds by 

taking over their nesting sites. 

Goal EL Discourage non-native wfldlife species: 

•Action El. 1 Educate the public regarding native species versus introduced 

species. Discourage feeding and providing nest boxes for 

introduced species such as house sparrows, starlings and grey 

, squirrels. 

. •Action El.2 Educate the public regarding releasing non-native species into 

thewild. ;. „;:v .'̂  •..•>:;•-;' . . 

. : : •Action El.3 Formalize a live-trapping program for feral cats in the City 

Nature Reserves. . 

There is a need f o r city residents to take more individual responsibility to avoid and alleviate 

nuisance wildlife problems in the City. Often there are effective and inexpensive measures that can 

be taken to avoid such problems. 

GoilB2.'* Provide infotmation to the public and landowners oa how to mimmtze nuisance 

Wildlue problems m and aiound then residences. 

•Action E2.1 Inform the public of how they can help to minimize nuisance 

wildlife problems. Inform the public of who to contact when 

they have wildlife problems. 

•. - i •Action E2.2 Monitor the control of nuisance wildlife on an ongoing basis. 

Currently the City of Lethbridge provides a service to deal with complaints from the public 

regarding nuisance wildlife such as skunks and crows. 

Gb^ B$;l Conduct nuiaance wildlife control as required and as resources pertmt 

AAction E3.1 City of Lethbridge condnue to respond to nuisance wildlife 

complaints as resources permit, but put more emphasis on 

individual responsibility to avoid problems in the first place. 
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