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Executive Summary

W

ater resource management is a major process that spans all levels of government and
has a strong influence on land use planning near water bodies. To date, land use planning
and policy attention applied to water bodies has not been applied in an even and consistent

manner. Although policies and processes for lakes, wetlands, reservoirs, and perennial watercourses

(permanent rivers, streams, and creeks) are relatively mature and well developed, in contrast,
ephemeral and intermittent watercourses have received less attention and have generally been
addressed in a more ad-hoc manner in land use planning and policy.
In comparison to perennial streams, the flow regimes of ephemeral and intermittent streams are
highly irregular and subject to the interplay between precipitation events and the characteristics
of their parent catchments. Though the transient nature of these watercourses often makes them
targets for development, they also provide several valuable, unique ecosystem services. These
include: flood risk management, wildlife habitat and biodiversity, water filtration / water quality
improvement, recreation and open space, and education and stewardship opportunities.
Ephemeral and intermittent streams are also key determinants of overall watershed health
at broader landscape scales.
Accordingly, achieving a balance between the protection and development of temporary watercourses
is an important part of sustainable land use and water resource planning. This also relates to key
actions specified within The City of Calgary’s Riparian Action Program (rap). The program aims to
minimize further loss of riparian areas; improve city-wide riparian health, and educate stakeholders
and citizens as to the value of riparian areas through an integrated approach to watershed protection
and management. As a strategic initiative of the rap, the Ephemeral and Intermittent Watercourse
Mapping and Classification project comprises two elements: a technical mapping and field
assessment process to classify ephemeral and intermittent watercourses within the city; and this
document, which provides recommendations for a supportive policy framework.
The policy framework is intended to provide clarity and guidance for The City of Calgary in future land
use, environment, and water planning processes regarding ephemeral and intermittent watercourses.
The policy framework is predicated on an extensive review of technical mapping outcomes, provincial
and municipal land use policy, City of Calgary stakeholder feedback, and best management practices.
To support the integrated decision-making model, a stepwise watercourse protection sequence is
provided. This sequence was built to begin where the technical mapping process ends; it uses the
technical mapping outputs as its foundation. The sequence moves the watercourse management
process through a series of five incremental steps: review, prioritization, conceptualization,
contextualization, and finalization.
The review step uses desktop-based mapping (provided in the technical report) to determine

A Watercourse Protection

preliminary development feasibility, provide context for planning discussions, and identify design

Framework Overview &

issues. The second step – prioritize – occurs following field assessment work and is conducted

Recommended Design

to determine site-specific watercourse protection priorities, and to provide an evaluative frame

Guidelines sheet (11” x 17”),

for planning work. The third step – conceptualization – considers geotechnical and ecological

illustrating the watercourse

significance data to build preliminary setbacks for watercourses identified for protection. In the

protection sequence,

following contextualize step, the preliminary setbacks are assessed according to design constraints,

is included for quick

and adjusted accordingly. In the final step – finalize – the watercourse setbacks for the subject area

reference at the end

are finalized and ready for application using a number of planning tools.

of this document.
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Through the course of the integrated decision-making model, the watercourse protection sequence
is connected to existing environmental and water management frameworks, an impact mitigation
framework derived from prior Government of Alberta and City of Calgary work, the classification and
prioritization directives established in the technical report; a complementary setback composition
process; and the existing City of Calgary land use, environment, and water planning processes.
Integrating into the existing environmental and water management frameworks, the watercourse
protection sequence draws upon standard reporting requirements, deviating only to require the
preparation of a Watercourse Overview document to identify watercourses within a plan area.
Classification of ephemeral and intermittent watercourses is a foundational element of the decisionmaking model. Through a detailed understanding of watercourse type and condition, The City of
Calgary will be able to apply consistent and defensible planning decisions for their protection and
management. This element is supported by the extensive technical work contained in this document’s
sister report. Geographic information system data and mapping (supplied by the technical team) is
combined with detailed watercourse definitions and secondary factors to build a classification model
and metric.
The model highlights the different watercourse condition permutations and identifies their
implications on planning and development. The metric, using scored watercourse permanence and
secondary factor characteristics, provides a numerical value that can be used to develop a preliminary
understanding of watercourse conditions within a plan area, and the mitigation responses that may be
required in response. This will enable City staff to better frame procedural discussions and effectively
set expectations early in the Area Structure Plan stage.
Once a watercourse is classified, it can be prioritized and be used in part to determine the scope of
watercourse protection within a plan area. The prioritization process uses expanded watercourse
subcategories and an Ecological Significance Assessment prepared by the technical team to
determine a watercourse’s ecological significance, its value to overall watershed health, and
its potential relationship to adjacent development. With ecological significance determined,
prioritization outcomes can be tied into the supplied mitigation framework to determine a direction
for the protection and management of subject watercourses.
In concert with the technical report, the document provides recommendations for riparian setbacks.
The technical report provides a detailed foundation for setback composition, establishing priorities
for watercourse protection, providing decision trees and methods for setback composition, and
discussing the watercourse condition, secondary classification factors, and requirements that inform
final setback extents. The policy framework builds on this foundation, introducing the rationale
for the variable setback design, discussing the monitoring requirements, and connecting setback
composition to the relevant planning stages and field assessment requirements.
Each stage in the planning process – Area Structure Plan, Outline Plan and Land Use Amendment,
Subdivision, and Development Approval – is outlined and paired with its parallel water planning
process step. The planning stages are accompanied by actions and responsibilities, application
submission requirements, and cascading design factors to consider.
A suite of planning tools – reserves and easements, restrictive covenants, land use and overlay
categories, and transferable development credit schemes – are considered and reviewed for
their applicability to ephemeral and intermittent watercourse management. Each tool includes a
description of process staging, land tenure, relevant legislation, and the associated benefits and
issues. This is followed by extensive discussion concerning their utility to the project’s aims.
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The integrated decision-making model is supported by three recommendation categories– focused on
management, education, and design. The management category is focused on the strategic integration
of watercourse protection into the land use, environment, and planning process, and is ultimately
dependent on City of Calgary management and staff for implementation. Recommendations in
this category are focused on process management, integration of ephemeral and intermittent
watercourses into existing frameworks, and the timing of supporting work. Recommendations in the
education category provide guidance on how to inform stakeholders and train staff to incorporate
ephemeral and intermittent watercourse management into their workflows. This category also
includes a detailed description of the content required to constitute an education toolkit to support
this initiative.
The final category of recommendations is the most comprehensive, and is focused on design
guidelines. This category connects the document’s mitigation framework to a number of different
planning and design recommendations pertaining to ephemeral and intermittent watercourse
protection. This category spans the planning discipline and includes recommendations supporting
transportation, access and utility supply, stormwater and drainage management, site grading,
landscaping and plantings, land use, and encroachment management.
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1. Introduction
1.1 Overview
The Ephemeral and Intermittent Watercourses Project, a strategic initiative of The City of Calgary’s
Riparian Action Program, comprises two elements: a technical mapping and field assessment process
to classify ephemeral and intermittent watercourses, and the development of a responsive planning
policy process. The aim of the planning policy element is to develop a series of integral land use
and water planning recommendations which prioritize and protect ephemeral and intermittent
watercourses within developing areas of Calgary.

1.1.1 Scope of document
The document comprises four sections that together translate the strategic direction established by

The resulting planning

The City of Calgary’s Riparian Action Program, and the results of the concurrent technical work into

policy recommendations are

implementation-ready planning policy and guidelines. The sections are described here in brief.

informed by several different

Section 1: Introduction presents the ephemeral and intermittent watercourse policy development
process and resulting document parameters, conceptualizes ephemeral and intermittent
watercourses, and introduces the policy development methodology.

mapping outcomes,
the Alberta land use policy
framework, the municipal

Section 2: Project Mandate and Alignment contextualizes the ephemeral and intermittent

planning and development

watercourse mapping and policy development process with the strategic direction established by

process, City of Calgary

the Riparian Land Use Planning program area of the Riparian Action Program. It is supported by

stakeholder feedback, and

a comprehensive evaluation of the project’s alignment to and integration with the planning and

a literature review of riparian

environmental management framework in Alberta.

planning best practices.

Section 3: Integrated Decision-Making Model establishes the strategic and procedural foundations
necessary to apply a watercourse protection framework to The City of Calgary’s planning and
development process. The section introduces a sequential watercourse protection model to support
project integration and facilitate understanding, establishes a defensible classification-prioritization
model, and structures the watercourse setback composition process. The section concludes with a
comprehensive discussion of how to integrate the model into current City of Calgary land use and
water planning processes. Education and management recommendations are found here.
Section 4: Planning Tools and Design Guidelines considers the integrated decision-making model
in a regulatory context. The section introduces a number of planning tools applicable to riparian land
use planning and discusses their potential use in this area. The section concludes with a series of
recommended planning and design guidelines each premised on an evaluation of existing City policy,
approaches from other jurisdictions, and technical outcomes.

01

inputs: the technical
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1.1.2 How to use this document
The integrated decision-making model and supportive policy recommendations will provide clarity
and direction to City of Calgary Parks, Planning, and Water Resources staff when making decisions
governing ephemeral and intermittent watercourse management. The model and recommendations
are informed by the technical watercourse mapping process, and informed by contemporary
environmental setback science. The model was designed to be adaptable in its implementation
and communicative in its outcomes.
The policy recommendations presented in this document cover a range of activities and
implementation levels. Three categories, each reflecting a different level of complexity and
responsibility have been developed to reflect this: strategic, procedural, and regulatory.
Recommendations in the strategic category are high-level in nature and ultimately dependent on
City of Calgary staff for workflow integration. This category is focused on the strategic considerations
built into the integrated decision-making model. Here, recommendations governing education
and communication, management and integration, and indicator-driven monitoring will require
significant institutional support to be effective.
Recommendations in the procedural category are those referring to specific step-wise processes
required by City staff and consultants to achieve project outcomes. This category is focused on
the procedural requirements for data access and management, environmental field assessment
frameworks, and the watercourse protection sequence. In each case, this document has articulated
the necessary steps to follow to achieve success.
Recommendations in the regulatory category refer to the design and implementation of a defensible
setback and associated land use interface considerations for the protection of ephemeral and
intermittent watercourses. This report will illustrate the choices available to City decision-makers
for ephemeral and intermittent watercourse planning and management. Based on the information
included in document section four, it is left to City of Calgary administration to determine the most
suitable direction for implementation based on overall comfort, knowledge, and corporate goals.
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1.2 Ephemeral & Intermittent Watercourses
Water resource management is a major process that spans all levels of government and has a strong
influence on land use planning near water bodies. To date, land use planning and policy attention
applied to water bodies has not been applied in an even and consistent manner. Although policies
and processes for lakes, wetlands, reservoirs, and perennial watercourses (permanent rivers, streams,
and creeks) are relatively mature and well developed, in contrast, ephemeral and intermittent
watercourses have received less attention and have generally been addressed in a more ad-hoc
manner in land use planning and policy.
In comparison to perennial streams, the flow regimes of ephemeral and intermittent streams are
highly irregular and subject to the interplay between precipitation events and the characteristics of
their parent catchments. An ephemeral watercourse experiences flow only during or immediately after
snowmelt or heavy rainfall, while an intermittent watercourse is one that experiences flow for a part
of each year (generally said to occur between 10 to 80 percent of the time).1 As a consequence of their
transient condition, the watercourses are often targeted for development.
The watercourses exist for a number of different reasons, including: serving as discharge locations or
snow catches, responding to topography that does not pond water, and acting as outflow locations
from wetlands, ponds, and lakes. They provide several valuable and unique ecosystem services, such
as: flood risk management, wildlife habitat sources, biodiversity, water filtration and water quality
improvement, and recreation and open space opportunities. They also support education and
stewardship opportunities and may provide potential economic benefits.
Protection of these watercourses is an important part of sustainable land use and water planning,
and will only become more necessary. As climate change continues to increase temperatures and
precipitation rates, and increases the frequency of extreme weather events, the expected flow
regimes present in both perennial and temporary watercourses are no longer certain. Further, as
evapotranspiration increases under climate change, we may witness an increase in the amount of
ephemeral and intermittent watercourses.2 In response, an effective watercourse management policy
framework is necessary.
The retention of ephemeral and intermittent watercourses as drainage sources provides flood
protection, reduces mitigation costs, accounts for emergency overland flow, and improves local and
watershed-level environmental health. A landscape without ephemeral and intermittent streams
is one subject to local flooding, increased need for stormwater management infrastructure, and
weakened sediment and nutrient control. The policy development process will build a beneficial
decision-making model and supportive guidelines to realize effective land use and watercourse
management aims.

1 For more information about watercourse typology, please refer to section 3.4 (Classification).
2 O. T. McDonough, J. D. Hosen, and M. A. Palmer, “Temporary Streams: The Hydrology, Geography, and Ecology
of Non-Perennially Flowing Waters,” in River Ecosystems: Dynamics, Management and Conservation, eds. H. S.
Elliot and L. E. Martin (Hauppauge, NY: Nova Publishing, 2001), 277.
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1.3 Methodology
This section introduces the planning policy development methodology; for information about the
technical mapping methodology, refer to section 3 of the technical report. The planning policy
development process was predicated on the unique organizational and scientific challenges posed
by ephemeral and intermittent watercourse protection. The policy team designed recommendations
that are responsive to these challenges, categorized as being fixed, fluid, or indefinite. The
recommendations are based on the fixed and defensible nature of the technical team’s mapping
process, refined to account for the fluidity of The City’s organizational and policy context, and adaptive
to the indefinite nature of the watercourses themselves.
The policy development process was conducted from June 2016 to August 2017 by a team of planners
from Intelligent Futures. The policy development process began with a literature scan of comparative
riparian land use planning and management process, a review of the intergovernmental land
management and environmental protection frameworks that exert influence on policy development
in Alberta, and the evaluation of gaps in existing City of Calgary land use and water planning
guidelines. Much of this work was summarized and presented to the City project team in a July 2016
policy and process precedent document.
This was followed by a a City of Calgary stakeholder engagement session on 3 November 2016. In
this session, initial project ideas were discussed and critiqued; and process feedback gained from
stakeholders drawn from The City of Calgary’s Parks, Planning, and Water Resources departments.
This feedback was coupled with a City project team review of the policy and process precedent
document, several meetings with the City and technical project team, and a policy team review of
the technical team’s draft mapping and classification report. These steps identified weaknesses and
strengths in the existing conceptual framework and encouraged iteration of new ideas.
The final phase of the process was characterized by the development of the integrated decisionmaking framework, which incorporated watercourse protection into The City of Calgary’s existing
planning and development process. This was supported by the extensive research and design activities
undertaken in the previous two phases, and frequent discussion with City project team and the
technical project team.
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2. Project Mandate & Alignment
2.1 Project Mandate
The project is guided by the terms established in the parent
Riparian Action Program (rap) document.

Guiding Municipal
Development Plan Policy

GREENING THE CITY
“Conserve, protect, and restore
the natural environment”

2.1.1 Riparian Action Program
The Riparian Action Program is a 10-year City of Calgary

Healthy rivers and communities
sustained by healthy river valleys

program based on the vision and strategies established in
the 2013 Riparian Strategy. It aims to minimize further loss
of riparian areas, improve city-wide riparian health, and

Aligning
activities

Recognizing
value

Riparian Strategy
Framework

Protecting
riparian health

Connecting
Calgarians

Goals

educate stakeholders and citizens to the value of riparian
areas through an integrated approach to watershed protection

Program Area One

Riparian land use planning

and management. These outcomes are embodied in the three
program areas that comprise the rap: Land Use Planning,

Program Area Two

Riparian health restoration

Program Areas

Health Restoration, and Education and Research. Figure 1
illustrates the relationship between the program areas,

Program Area Three

Education & outreach

the rap’s goals, the Riparian Strategy, and the Municipal
Figure 1. Alignment of Riparian Action Plan within Riparian Strategy.

Development Plan.

The rap considers riparian areas as a vital element of Calgary’s urban water infrastructure; “green

Figure 1 adapted from City

water infrastructure harnesses the power of natural design to provide multiple services [those

of Calgary, Riparian Action

associated with protection and restoration], often free and self-sustaining, rather than building

Program, 2016.

costly drainage and flood mitigation infrastructure.” However, riparian areas are at risk due to direct
3

and indirect effects of human intervention–such as urbanization and location of transportation
corridors. The complexity of riparian area protection requires co-operation among different City of
Calgary business units (Water Resources and Water Services, Parks, Planning and Development),
the Government of Alberta, and non-governmental organizations. The rap provides the basis for
coordination amongst these groups to bring about meaningful change while addressing the multiple
priorities–stormwater management, flood mitigation, biodiversity, and climate change adaptation–
identified by The City.
The rap’s first program area, concerning riparian land use planning, provides a stated outcome
of minimizing further loss of riparian areas. This outcome is contingent on placing a limit on the
conversion of riparian areas to new development along ephemeral and intermittent watercourses.
To do this, three key actions to improve performance are established. These are: (1) identify riparian
areas, (2) protect riparian areas, and (3) manage development along riparian areas. These actions are
described on the following page.

3 The City of Calgary, The Riparian Action Program: A Blueprint for Resilience (2016), 1.
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1. Identify riparian areas: Riparian areas – including ephemeral and intermittent streams –
must be identified in order to better plan future developments to suit the prevailing natural context.
2. Protect riparian areas: Identified riparian areas are to be protected. The City’s 2007 Environmental
Reserve (er) Setback Policy uses variable setback widths, influenced by a number of measurable
factors, including waterbody type, slope, and vegetation cover, to serve as The City’s most effective tool
available to protect riparian areas.4 Absent, however, is strong language surrounding the protection
of ephemeral and intermittent streams. In support of this action, the rap requires current er setback
policy and supporting guidelines to be reviewed. Particular attention is to be paid to the development
of processes that ensure consistent interpretation and application of guidelines across The City of
Calgary. This action area also recommends that other methods to protect riparian areas be explored.
3. Manage development along riparian areas: Future development along riparian areas are to be
managed. Appropriate land uses and their interface with riparian areas are key to the health and
resilience of the latter. Here, the rap recommends that different planning tools and approaches be
investigated to inform the land uses most (and least) appropriate for the lands adjacent to and within
any riparian setback area.

2.1.2 Program Goal & Objectives
This project’s policy recommendations are guided by a primary goal and several supporting objectives.
As a strategic initiative of the rap’s Riparian Land Use program area, the primary goal echoes its parent
document: to minimize further loss of riparian areas to land development over the long term. The
following recommendations, with support from the technical team’s comprehensive mapping work,
are intended to assist The City of Calgary achieve this goal.
There are several objectives that support the pursuit of the program goal. In sum, these objectives
seek to provide clarity, transparency, and structure to a decision-making process that was previously
characterized as improvisational and discretionary. The objectives are:
• to clarify future development discussions between City administration, industry, and other
stakeholders pertaining to watercourse protection and riparian land use planning;
• to review the applicability of prevailing planning tools that can be used to support riparian
open space conservation;
• to create a number of policy recommendations that incorporate riparian land use planning into
different scales and thematic areas within The City’s planning and development process; and
• to develop a consistent decision-making framework supporting riparian land use planning, and
ephemeral and intermittent watercourse protection that integrate into existing stormwater and
land use planning processes.

4 City of Calgary, “Environmental Reserve Setback Policy,” UE2007-15, (2007, April 25).
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2.2 Policy Alignment
To build a responsive series of recommendations for the protection of ephemeral and intermittent
watercourses, the overarching policy context is considered. Preservation and management of
riparian lands in Calgary is guided by policy direction provided by the Government of Canada, the
Government of Alberta, the Calgary Regional Partnership, non-governmental watershed management
groups to which the municipality is a stakeholder or signatory, and The City of Calgary’s own strategic
planning and policy, resource management, and land use bylaw documents.
This section will assess the policy framework, shown in Figure 2, at the federal, provincial, regional,
and municipal level, which will influence the design and future implementation of a subsequent
decision-making framework. Statutory and non-statutory documents prepared by the Province
of Alberta and its departments, Calgary Regional Partnership, non-governmental watershed
management groups (Bow River Basin Council, Elbow River Watershed Partnership, and Nose Creek
Watershed Partnership), and The City of Calgary are each considered, with focus on riparian lands
management and setback design and implementation.

2.2.1 Federal Legislation
Riparian land management is governed by several pieces of federal legislation. As these apply to
riparian lands and water bodies in general, some acts – the Fisheries Act and the Navigable Waters
Protection Act, as examples – are relevant as they apply to connected or adjacent waterbodies and
upland activities impacting ephemeral and intermittent watercourses.

a. The Species At Risk Act and the Migratory Birds Convention Act
Role within project: To provide a legislative basis for the preservation of at-risk or endangered species,
and to inform the delineation of the ephemeral and intermittent watercourse setback via assessment
of ecological significance.
Of immediate importance is the Species at Risk Act (2002) (sara), which provides a legislative
framework for the protection of wildlife species from becoming extinct, and to help manage the
recovery of listed “at risk” species. Section 32 sets out the terms of the Act, where “no person shall
kill, harm, harass, capture, trade or take an individual or part of a wildlife species that is listed as an
extirpated, endangered, or threatened species.”5 The habitat of listed species is also protected under
the law, per section 58.
Species designated under the earlier Migratory Birds Convention Act (1994) (mbca) – a law protecting
migratory birds, their eggs, and their nests – are included in the later Act. A list of the species provided
under the Act is available in Occasional Paper No.1.6 The presence of listed species in ephemeral and
intermittent watercourses governs the extent of the protective setback, per section 3.5.3.

5 Government of Canada, Species at Risk Act, Statutes of Canada, c.29 (2002).
6 Government of Canada – Canadian Wildlife Service, “Birds protected in Canada under the Migratory Birds
Convention Act,” Occasional Paper 1 (1991).
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FEDERAL

GOVERNMENT OF CANADA
Migratory Birds Convention Act (1994)

PROVINCIAL

Species at Risk Act (2002)

GOVERNMENT OF ALBERTA
Municipal Government Act (2000)

Wildlife, Fisheries Acts (2000)

Alberta Land Stewardship Act (2009)

* MODERNIZATION, 2013 - PRESENT

South Saskatchewan Regional Plan

REGIONAL

CALGARY REGIONAL PARTNERSHIP

WATERSHED / WATER MANAGEMENT PLANS

Calgary Metropolitan Plan

Bow Basin

Elbow River

Nose Creek

Pine Creek

CITY OF CALGARY

MUNICIPAL

Policy Planning Documents

Municipal Development Plan

Riparian Strategy

Our Biodivercity
New Community Planning Guidebook

Open Space Plan
Calgary Wetland Conservation Plan

Calgary Transportation Plan

Riparian Action Plan

Slope Adaptive Development Policy
Environmental Reserve Setback Policy

Area Structure Plan / Area Redevelopment Plan

Ephemeral &
Intermittent Watercourse
Policy Recommendations

Land Use Bylaw IP2007 & Amendments

Subdivision & Development Approvals

Stormwater Management
and Design Manual

Indicates areas of ephemeral and intermittent watercourse policy application.
Figure 2. Federal - Provincial - Regional - Municipal Policy Framework.
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2.2.2 Provincial Legislation & Guidelines
a. Municipal Government Act
Role within project: To provide a legislative basis for the delineation, allocation, and management
of ecologically significant reserve areas.
The Municipal Government Act (mga) is the legislative foundation for the operation of all
municipalities and related entities in the province of Alberta. Since 2013, the province’s Ministry
of Municipal Affairs has led the modernization of the mga, based on feedback from citizens,
municipalities, the development industry, and related stakeholder groups. This modernization
process has resulted in the introduction of three new acts – Bill 20 (Municipal Government
Amendment Act, passed March 2015), Bill 21 (Modernized Municipal Government Act, passed
December 2016), and Bill 8 (An Act to Strengthen Municipal Government, introduced April 2017).
Together, these acts will drive legislative change at the municipal level. In the modernization process,
the Government of Alberta has identified a lack of clarity and predictability in the environmental
reserve dedication process as major shortcomings. In response, they have introduced Conservation
Reserves as a new way to manage environmentally significant lands identified at subdivision. Refer to
section 4.1.1 (Planning Tools, Reserves & Easements) for more information about this tool.
This policy framework document, written in parallel to the introduction and passage of Bill 21,
includes reference to the draft changes to the mga as of December 2016. It is understood that text cited
from the Modernized Municipal Government Act is subject to change. Unless noted, the document
references the preceding Municipal Government Act (2000, consolidated July 2016) sections that have
remained constant during the modernization process.
Section 60(1) allocates “direction, control and management of … streams, watercourses … within the
municipality” to the subject municipality. Preservation of riparian lands, subject to the conditions
listed below, is available through environmental reserve dedication. An environmental reserve refers
to ecologically significant lands dedicated to the reviewing municipality by the applicant at time of
subdivision application. It is to remain in a natural state or used as a park space.
The provision of environmental reserve lands is allowed through section 664 of the mga. Lands are
dedicated if they are characterized by a “natural drainage course” (664(1)(a)) “land that is subject to
flooding or is, in the opinion of the subdivision authority, unstable” (664(1)(b)), or “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 (664)(1)(c)). Once lands are dedicated as environmental reserve, they are considered
sterilized for development and, following the subdivision process, are transferred to the municipality
for management. By their nature, the riparian areas surrounding ephemeral and intermittent
watercourses are defined by many of the criteria that indicate suitability for dedication as reserve
lands. They are subject to flooding and instability, and beneficially, can both serve as pollution filters
and provide access to the features they abut.7
In a 2014 convention policy paper on stormwater, the Alberta Urban Municipalities Association
(auma) highlighted several issues extant in environmental reserve dedication.8 They note a continued

7 Lainie R. Levick, David C. Goodrich, Mariano Hernandez et al., “The Ecological and Hydrological Significance
of Ephemeral and Intermittent Streams in the Arid and Semi-arid American Southwest,” EPA Research and
Development Paper (2008).
8 Alberta Urban Municipalities Association, “Municipal Water Policy on Stormwater”, Policy Paper (2014).
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disagreement exists between municipalities and developers when determining which landscape
features are considered a natural drainage course. As well, they identify the function of environmental
reserves established in legislation does not consider their role in the protection of riparian areas.
Their assessment culminates in a critique of the minimum six (6) metre buffer. Here, they eschew the
general buffer application – often misinterpreted as an absolute – in favour of a site-specific approach
that accounts for type, function, geology, and vegetative cover, and more importantly, call for
“increased guidance [from the province] to determine appropriate buffers that are both scientifically
and legally defensible.”9

b. The Wildlife Act and The Fisheries Act
Role within project: To provide a legislative basis for the preservation of at-risk or endangered species,
and to inform the delineation of the ephemeral and intermittent watercourse setback.
The Wildlife Act (2000) governs the protection and management of wildlife in the province of Alberta
through the lens of recreation and game hunting. The Act includes provisions covering urban
development in riparian areas due to the potential to disrupt wildlife habitat. Section 96(1) enables
the Minister responsible for fish and wildlife to institute regulation “respecting the protection of
wildlife habitat and the restoration of habitat that has been altered, and enabling the Minister to order
persons responsible for the alteration to restore the habitat and to charge them with the cost of it if
they have failed to effect the restoration.” The Fisheries Act (2000) governs licensing and regulation of
fish purchasers and processors, and the appointment of officers for the administration of the federal
Fisheries Act (1985). The Act also establishes a category of aquatic (fish) species to be protected from
outside influence and harm.
The categories of wildlife, plants, and aquatic species enumerated in the Wildlife and Fisheries Acts are
used to determine local ecological significance in the field assessment process, and to determine the
final extent of the riparian setback developed in the watercourse protection sequence.

c. Stepping Back From the Water: A Beneficial Management Practices Guide
for New Development Near Water Bodies in Alberta’s Settled Region
Role within project: To inform the development of a decision-making framework for ephemeral and
intermittent watercourse management through evaluation of best practices and riparian science.
In 2012, the Government of Alberta released a handbook to assist local authorities to minimize the
impacts and risks associated with development adjacent to watercourses and riparian lands. The
document provides an introduction to riparian science, a comprehensive summary of legislation and
policy that affects riparian areas in the province, examples of riparian guidelines drawn from other
jurisdictions, and recommendations for setback widths and buffers.
The recommendations of the report are discretionary in nature, and are “intended to assist local
authorities and watershed groups in Alberta’s [settled areas] with policy creation, decision making
and watershed management relative to structural development near water bodies.”10 The authors

9 Ibid, 5.
10 Government of Alberta, Stepping Back from the Water: A Beneficial Management Practices Guide for New
Development Near Water Bodies in Alberta’s Settled Region (2012).
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considered several factors when preparing the setback recommendations for the report: water quality
functions, bank and shoreline stability, water conveyance and storage, and habitat and biodiversity.
The effective width11 for ephemeral and intermittent watercourses recommended by the document
authors is included in Table 1. Effective Widths for Vegetated Filter Strips. A caveat is necessary here,
as the use of ephemeral and intermittent streams to manage local pollution discharges may impair
their function. Instead, pollution management mechanisms and best practices for urban stormwater
pollution management need to be deployed upstream in urban watersheds.
TYPE OF WATER BODY

SUBSTRATE

WIDTH

MODIFIERS

NOTES

Ephemeral
and Intermittent Streams

Not specified

6m strip of native vegetation
or perennial grasses adjacent
to the stream channel crest

If average slope of the strip is
more than 5%, increase the
width of the strip by 1.5m for
every 1% of slope over 5%.

Maintain continuous native
vegetation cover along
channels and slopes.

Table 1. Effective Widths for Vegetated Filter Strips, adapted from Government of Alberta, Stepping Back from the Water (2012).

2.2.3 Regional Planning
a. Calgary Metropolitan Plan, 2014
Role within project: To provide a regional basis for policy design centred on riparian lands and
integrated watershed management, sanctioned by the Calgary Regional Partnership.
The Calgary Metropolitan Plan (cmp) is the Calgary Regional Partnership’s (crp) long-term strategic
plan to guide regional growth in the Calgary area. The crp is a voluntary regional organization
comprising fourteen member municipalities in the Calgary region. The municipalities collaborate
together on issues of economic development, transportation, and regional planning.
As part of the Municipal Government Act modernization process, the Government of Alberta
has identified the voluntary nature of the crp as a barrier to the implementation of the Calgary
Metropolitan Plan. They write that no rural municipality surrounding Calgary has “continued to
participate in the regional partnership and none have adopted the [cmp]. That has hindered integrated
planning and servicing across the region.”12 In response, the province will require the creation of a
Growth Management Board, with mandatory membership, for the Calgary region to address land use,
servicing, growth management, and dispute resolution issues. This is to take effect upon proclamation
of the Modernized Municipal Government Act by fall 2017, and will replace the existing Calgary
Regional Partnership.
The cmp establishes a vision for urban development and environmental management over the next
60 years, a period of time during which the Calgary region is projected to grow by 1.6 million new
residents and 700,000 new jobs.13 The plan establishes a responsible and environmentally efficient
direction for urban growth; by focusing new residential and commercial development in existing areas,
the intention is to provide a sustainable alternative to a status quo that would continue to negatively
impact the region’s land and water quality.

11 For removing pollutants.
12 Government of Alberta, “Municipal Government Act Review: How do municipalities work together and plan for
growth?”, (2016). http://mgareview.alberta.ca/whats-changing/plan-for-growth/.
13 Calgary Regional Partnership, Calgary Metropolitan Plan (2014), 11.
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Principle 1.a.5 “Riparian Lands” within the cmp’s Protecting Our Watersheds strategy area provides a
regional argument for the protection of lands adjacent to ephemeral and intermittent watercourses:
“member municipalities will protect the ecological function of riparian lands within their jurisdiction
and will recognize site-specific needs.”14 The strategy area contains other principles of relevance to
this process, including 1.a.2 “Integrated watershed management, and 1.a.3 “Planning for stormwater
management.”

b. South Saskatchewan Regional Plan, approved 2014
Role within project: To provide a regional basis for policy design centred on riparian lands
management, sanctioned by the Government of Alberta.
The South Saskatchewan Regional Plan is a regional planning document that establishes strategic
direction, for economic, environmental, and social sectors, in the region over a 10-year horizon.
The document is a product of the province of Alberta’s 2008 Land Use Framework, which establishes
a holistic approach to regional land use planning and resource management. The plan details a
commitment to conservation through the protection of watersheds, biodiversity, and sensitive
ecological areas within the region. Table 2 contains the plan’s recommendations and objectives
relevant to the preservation of riparian lands.
REF.

DESCRIPTION

5.2.6.

To maintain, where reasonably possible, the health and function of aquatic ecosystems affected by disturbance, erosion, invasive species,
and contamination.

5.2.7.

To maintain and restore, where reasonably possible, riparian areas to support watershed integrity.

5.2.9.22.

Maintain and, to the greatest degree possible, restore riparian function.

5.2.9.23

Encourage improved stewardship by increasing education and outreach, and providing stewardship opportunities.

5.2.9.26

Improve our mapping and knowledge of riparian areas.

Table 2. References to Riparian Areas in Section 5.2, South Saskatchewan Regional Plan (2014).

2.2.4 Water and Watershed Management Planning
Contemporary water and watershed management planning was established by the Government of
Alberta’s 2003 Water for Life strategy, a province-wide initiative that seeks to maintain a healthy water
system while mitigating access, supply, and pollution issues.15 In support, the Government of Alberta
established three chief goals of the strategy: to provide a safe, secure drinking water supply; to support
healthy aquatic ecosystems; and to ensure reliable, quality water supplies for a sustainable economy.16
Following a series of public consultations where participants expressed a preference to become more
involved in water resources management, Alberta Environment and Parks (aep) established two types
of volunteer-run organization to ensure citizens the opportunity to assist in the management of the
province’s water resources through policy and legislative work, and monitoring efforts. The Watershed
Planning and Advisory Councils (wpacs) are multi-stakeholder councils with membership drawn
from key stakeholders within their respective watershed: federal and provincial ministries, municipal
administration, and non-governmental organizations.

14 Ibid, 14.
15 Government of Alberta, Water for Life: Alberta’s Strategy for Sustainability (2003, November).
16 Ibid, 7.
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The wpacs lead watershed planning initiatives, research and develop new best management practices,
conduct engagement and outreach initiatives with the public, and monitor and report on the health of
watershed.
Watershed Stewardship Groups are community-led volunteer stewardship groups who, on their own
accord, have organized to preserve the health of a local water body or river section. Their proximity to
the protected watercourse provides a unique opportunity for the design and implementation of sitespecific solutions.
Three Water and Watershed Management Plans are applicable to the ephemeral and intermittent
streams policy context: the Bow Basin Watershed Management Plan, the Elbow River Basin Water
Management Plan, and the Nose Creek Watershed Water Management Plan.17

a. Bow Basin Watershed Management Plan, 2012
Role within project: To inform the development of local watercourse management and monitoring
policy by connecting municipal efforts to broader multi-stakeholder watershed management policies.
The Bow Basin Watershed Management Plan is the product of the Bow River Basin Council, a multistakeholder non-profit charitable organization dedicated to encouraging effective strategies for water
and environmental management in the Bow River Basin. The watershed management plan articulates
a number of recommendations to stakeholders–local authorities, natural resource managers, and the
public–with respect to both land and water resources in the watershed.
Highlighting a number of challenges to the sustainability of the basin’s riparian lands, the document
establishes the following outcomes in response:
• “Existing riparian land including associated upland areas are kept intact or restored, ecologically
functional, appreciated and valued.”
• “Core ecological functions of healthy riparian lands are maintained (e.g., water quality protection,
water storage and flood conveyance, bank stability, biodiversity, soil health, etc.).”
• “Invasive plant species are reduced, especially in riparian lands adjacent to watercourses and
water bodies.”
• “Enhanced knowledge and understanding of: the importance of the composition, structure and
health of the upland area to the health of riparian lands; the functions provided by riparian land
and how to conserve and manage for those functions.”18
In support of these outcomes, the authors include three measurable objectives:
• “No net loss of area of functioning riparian lands.
• Restoration of degraded riparian lands to functioning riparian lands.
• The percentage of Bow Basin Municipalities with riparian conservation, restoration
and management guidelines, policies and/or bylaws based on no further loss of riparian lands.”19

17 It is understood that an important difference exists between Watershed Management Plans and Water
Management Plans. Water Management Plans are developed under the authority of the Water Act (2000), and
establish a strategic direction for the management of water resources; an approved plan must be considered by the
issuing authority when undertaking licensing and approval decisions. Watershed Management Plans, in contrast,
are non-statutory documents and are discretionary in their application.
18 Bow River Basin Council, Bow Basin Watershed Management Plan (2012): 18.
19 Ibid, 19.
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b. Elbow River Basin Water Management Plan, 2008
Role: To inform the development of local watercourse management and monitoring policy by
connecting municipal efforts to broader multi-stakeholder water management policies.
The Elbow River Basin Water Management Plan is the result of collaborative watershed management
practice between the Elbow River Watershed Partnership and several local stakeholders, including
The City of Calgary. The plan recommends protecting the natural functions of the Elbow River Basin,
following low-impact development standards, adopting provincial setback rules for riparian lands
under development pressure, and implementing an ongoing monitoring program, among others.
The four desired outcomes20 of the water management plan are:
• “Safe, secure drinking water supply
• Healthy aquatic ecosystems
• Reliable, quality water supplies for a sustainable economy
• Inclusive, integrated and committed stewardship of the river and watershed”21
From this, the key recommendations pertaining to riparian areas are:
• “Restore damaged riparian areas areas along tributary streams using ecological restoration
techniques to restore natural functions
• Adopt provincial setback protocol (under development) for riparian setbacks in developing areas.
More protective setbacks are encouraged in areas where water quality needs improvement.22
• Amend land use bylaws and accompanying procedures to protect the functions of riparian areas,
wetlands, and the alluvial aquifer.”23

c. Nose Creek Watershed Water Management Plan, 2007
Role within project: To inform the development of local watercourse management and monitoring
policy by connecting municipal efforts to broader multi-stakeholder watershed management policies.
The creation of the Nose Creek Watershed Water Management Plan was guided by the Nose Creek
Watershed Partnership and a host of stakeholders from municipal, provincial, and non-governmental
organizations. The management plan responds to observed downward trends in health, function, and
quality of the Nose Creek Watershed caused by stream bank erosion, encroachment of residential
and agricultural development, and alteration of native plant communities. The plan is currently
undergoing an update process.
In response to these trends, the Nose Creek Watershed Water Management Plan establishes its primary
goal to protect riparian areas and improve water quality in the Nose Creek Watershed. To achieve
this goal, the plan provides two pertinent recommendations: the protection of natural features, and
of riparian areas. The recommendations to protect riparian areas focus on the provision of contextappropriate development setbacks, the limitation of adjacent uses through application of restrictive
land use planning, and responsible agriculture development.

20 The initial three desired outcomes are restatements of the provincial Water for Life goals.
21 Elbow River Watershed Partnership, Elbow River Basin Water Management Plan (2008): 5.
22 No additional context in reference to provincial protocols is provided in the 2008 document.
23 Ibid, 19-24.
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Optimal riparian setback widths are site-specific and calculated using the sum of three criteria: “the
1:100 year floodplain width, the meander belt24 width (20 times the bank full width) and the width
of escarpments (lands having less than 15 per cent slope) that lie adjacent to the meander belt and/
or floodplain.”25 This riparian setback is to be applied to both perennial and intermittent streams as
identified through a mapping process that establishes preliminary stream locations with a need for
further ground-truthing. Land uses are restricted within the riparian setback; the plan allows only
for existing residential uses and agricultural operations, road infrastructure, and various natural park
spaces and passive recreational uses.
As an adjunct, the document also establishes integrated stormwater management practices to
improve water quality, preserve extant watershed hydrology, and mitigate the externalities of urban
development. This is accomplished through the creation of runoff volume control targets (peak
established in 2007 and reduced according to an implementation schedule) and internal drainage
areas, and supported by the incorporation of low impact development practices26 for areas subject to
(re)development.

2.2.5 Municipal Planning
a. Municipal Development Plan, 2009
Role within project: To inform the development of ephemeral and intermittent watercourse
management policy through adherence to strategic planning policies.
The Municipal Development Plan is The City of Calgary’s comprehensive strategic growth and
development plan. Adopted in 2009, the document comprises policies that will determine the course
of urban development for the city over a 30 to 60 year horizon. The plan was informed by seven
related goals which seek to achieve outcomes towards: a prosperous economy, a compact city, great
communities, good urban design, connecting the city, greening the city, and managing growth and
change. The Municipal Development Plan is to be updated in 2019.
From these goals, clear support for the preservation and management of ephemeral and intermittent
watercourses is provided. The goal of greening the city (section 2.6) is itself supported by several subgoals and objectives to:
• Conserve, protect and restore the natural environment (2.6)
• Connect green infrastructure throughout the urban fabric. (2.6.1)
• Protect, conserve and enhance water quality and quantity by creating a land use and transportation
framework that protects the watershed. (2.6.3)
• Maintain biodiversity and landscape diversity, integrating and connecting ecological networks
throughout the city. (2.6.4)
The mdp establishes a holistic perspective on environmental resource management, whereby
protecting ecologically significant areas will not only “conserve biodiversity [but also] contribute to
people’s quality of life, the quality of communities and the quality of ecological systems.”27

24 Per Government of Alberta, Stepping Back from the Water; the meander belt is “the land area on either side of
a watercourse representing the farthest potential limit of channel migration. Area within the meander belt may
someday be occupied by the watercourse; areas outside the meander belt typically will not.”
25 Nose Creek Watershed Partnership, Nose Creek Watershed Water Management Plan (2007): 25.
26 Low impact development practices include reducing impermeable surface area, provision of green roof systems,
stormwater capture and re-use, and absorbent naturalized landscaping practices.
27 City of Calgary, Municipal Development Plan (2009, consolidated 2015): 2-39.
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Policy areas within this section reinforce the necessity of riparian lands preservation and provide
strategic direction for doing so. Green infrastructure (2.6.1) establishes a case for the integration
of ever-greater amount of natural and engineered green elements into new and established
neighbourhood to provide ecological services.
A focus on land (2.6.2) also provides support for watercourse management. Compact urban form is
marshalled to “reduce the disruption and fragmentation of natural habitats,” while new community
design philosophies “seek to retain greater amounts of undisturbed land in order to promote
biodiversity and improve water quality.”28
Water (2.6.3) system integrity and quality is identified as a crucial area of work. Policies supporting
this objective seek to “protect and integrate critical ecological areas such as wetlands, floodplains
and riparian corridors into development areas.”29 This is achieved through the incorporation of green
infrastructure into neighbourhood and infrastructure designs and the reduction of overall land
disturbance and impervious surfaces by using retained natural features to increase onsite infiltration
and “allow the hydrologic cycle to continue close to its pre-development state.”30
Eco-networks (2.6.4) provide the final policy area that can address ephemeral and intermittent
watercourse management, with an explicit focus on riparian areas. Policies included in this area
denote the importance of protecting significant natural habitats within the city’s open space network
above other land uses; the need to plan and support natural areas as influences on the design of urban
form; and the protection of riparian areas via environmental reserve dedication to achieve habitat and
water quality standards.

b. Calgary Transportation Plan, 2009
Role within project: To inform the development of ephemeral and intermittent watercourse
management policy through adherence to transportation infrastructure guidelines.
The Calgary Transportation Plan (ctp) is The City of Calgary’s strategic and overarching transportation
plan. The document provides direction for policymakers on all aspects of Calgary’s transportation
system. As a companion plan to the Municipal Development Plan, the policies comprising the ctp are
directly linked to the statutory requirements and strategy of the former.
As an adjunct of the Municipal Development Plan, the ctp interprets several policy areas through
a transportation lens. Section 3.7 of the document, respecting green infrastructure policy area,
considers how natural corridors and green spaces can be woven into road and street design. To
achieve an effective integration of the two disparate elements, green infrastructure “must become part
of the underlying framework that is used to guide future development patterns.”31
From this, a key consideration emerges. How does road and street infrastructure interface with natural
areas in a non-destructive, integrative way? Section 3.7 Policy U requires that the planning and design
of a new river, stream, or creek crossing consider the design principles and considerations. Several
issues must be considered when designing an infrastructure network that responds to the natural
environment: street and shoulder width is narrowed to minimize both ground impermeability and
impact of local vegetation; bridge crossings and clearances must be sized to accommodate flood flow;

28 Ibid, 2-42.
29 Ibid, 2-45.
30 Ibid.
31 City of Calgary, Calgary Transportation Plan (2009, consolidated 2014): 3-33.
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and a riparian mitigation framework must be used to determine mitigation and compensation rules.
For more information, refer to Appendix B – Principles and design considerations for river crossings in
the ctp.

c. Our BiodiverCity: Calgary’s 10-year biodiversity strategic plan, 2015
Role within project: To inform the development of ephemeral and intermittent watercourse
management policy through adherence to strategic biodiversity goals, measurable outcomes, and
implementation procedures.
In 2015, Calgary City Council approved Our BiodiverCity, a 10-year integrative strategic plan governing
biodiversity initiatives in the city. The plan document and companion policy builds a comprehensive
and systematic approach to the protection, development, and management of natural and built
environments for biodiversity-supportive healthy ecological processes.
The document identifies the motivations behind conservation, explains biodiversity concepts,
highlights longitudinal change, and situates these elements in the Calgary context. In the introduction
of guiding principles – ecological literacy and resilience, collaboration, and integration – the plan
authors ask policymakers to consider how biodiversity can be consistently factored into planning and
design decisions.
To measure the success of the plan’s implementation, three indicators are proposed – two of which
are of immediate relevance to the management of ephemeral and intermittent watercourses. By 2025,
The City of Calgary will: evaluate landscapes in Calgary and set targets for conservation measures
to identify, protect, and manage ecological cores and corridors; restore 20 per cent of Calgary’s
current open space to increase biodiversity; and identify invasive species in Calgary’s open space and
complete strategies for their management.32
The principles and measures are supported by several procedures that provide actionable avenues
to success. Two related procedures provide support for this project’s work. One, that the increase of
health and resilience of Calgary’s ecological function be supported by planning and development, and
two, that policies to integrate wildlife, plants, and natural heritage into the planning framework be
developed and implemented. The latter procedure requires that lands of high ecological or cultural
value be mapped and integrated into The City’s planning framework to reduce reliance on singular
planning tools and improve likelihood of conservation.

d. Open Space Plan, 2002
Role within project: To inform the integration of an ephemeral and intermittent watercourse
decision-making framework into the broader environmental open space delineation and planning
processes.
Developed by The City of Calgary Parks business unit, the Open Space Plan aims to maintain
biodiversity and restore fragmented ecological areas within municipal boundaries. The document
identifies the components of the city’s ecological framework: the river valley system, natural
environment parks, regional and neighbourhood parks, pathways, linear parks, school sites,
community gardens, and urban plazas. Many of the policies and language presented in the plan
were subsequently included in the later Municipal Development Plan and New Community Planning
Guidebook.

32 City of Calgary, Our BiodiverCity: Calgary’s 10-year Biodiversity Strategic Plan, (2015): 3.
http://www.calgary.ca/CSPS/Parks/Documents/Planning-and-Operations/BiodiverCity-strategic-plan.pdf.
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Within the Environmental Open Space section, the document authors discuss the limited legislative
options available for the protection of environmental features on developable private lands. The
focus is placed on environmental reserve dedication in general. Policies supporting the preservation
of environmental features are outlined and relate to their integration into new community and
open space designs. The primacy of adaptive planning is reinforced through the consistent
recommendation of biophysical assessments on a site-specific basis to understand the impact of
proposed development on surrounding environmental features.

e. Calgary Wetland Conservation Plan, 2004
Role within project: To guide the design of a decision-making framework by drawing inspiration from
the recommendations for the conservation of ecologically sensitive riparian areas, waterbodies, and
watercourses.
In 2004, Calgary City Council approved the Calgary Wetland Conservation Plan, a plan which governs
the identification, management, and sensitive integration of the city’s wetlands into a consistent
and responsible planning and development framework. The document establishes priorities for the
conservation of wetlands, and explores both optimizations of and alternatives to environmental
reserve takings.
Sharing many of the same goals, the Wetland Conservation Plan is of relevance to the management
and conservation of ephemeral and intermittent watercourses. Several elements of the plan were used
to inform the development of a decision-making model for watercourse protection. These are: the
use of a development mitigation framework that seeks to avoid, minimize, and mitigate development
impacts; the use of a monitoring process to track project success and adjust process steps; and an
exploration of the different planning tools that can be used for the management and conservation of
ecologically sensitive riparian areas and watercourses.

f. Stormwater Source Control Practices Handbook, 2007
Role within project: To guide the development of stormwater management and drainage
recommendations in section 4.2 (Design Guidelines).
The Stormwater Source Control Practices Handbook provides a detailed description of a number of
source control practices (better planning practices, bioswales, absorbent landscaping, bioretention
areas, porous pavement, stormwater reuse, and green roofs) and situates each in a matrix determining
their applicability in a number of urban typologies present in Calgary. Each source control practice is
evaluated according to application, hydrologic benefit, design, limitation, requirements, construction
types, performance, and longitudinal issues.

g. Stormwater Management and Design Manual, updated 2011
Role within project: To provide a procedural framework for stormwater management and water
planning integration in section 3.8 (Land Use and Water Planning Integration).
The document, in its second edition, is a comprehensive design manual which governs stormwater
management practices in Calgary. The document establishes the principles, policies and objectives
for effective management; provides context through an overview of applicable federal, provincial, and
municipal acts, bylaws, policies, and partnerships; and details the constituent planning stages in the
stormwater planning process. These broad contextual elements are supported by an extensive survey
of design tools, requirements, and considerations that contribute to effective stormwater management.
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h. New Community Planning Guidebook, consolidated 2015
Role within project: To inform the development of ephemeral and intermittent watercourse
management policy through integration into actionable implementation-level guidelines informed by
strategic Municipal Development Plan principles and goals.
The New Community Planning Guidebook is an action-oriented document which translates the
strategic objectives of the City’s Municipal Development Plan into practical implementation policy. It
provides a concise approach to new community design through the collation and ultimate translation
of a number of municipal policy documents into a step-wise approach that eases the creation of Area
Structure Plans (asps).
The document’s section 3.0 (Community Services and Amenities) addresses the preservation of
riparian areas and watercourses in the design of new communities. It details the physical, social,
and green elements of environmental design which work together to build liveable, vibrant, and
sustainable places. Subsections 3.2.3 (Stormwater Management), 3.4 (Open Space), and 3.4.2
(Environmental Open Space) address the intent of The City to preserve environmental areas, the
elements comprising these areas, and the planning mechanisms used to preserve them. In particular,
subsection 3.2.3 establishes a comprehensive position on stormwater management: “the stormwater
management system for each Plan Area should be designed to adequately and efficiently service
development, while preserving riparian areas, natural water courses/drainages, and wetlands within a
Plan Area and beyond.”33
Section 3.4 (Open Space Network) develops three open space categories (recreational, environmental,
and alternative) and the spatial typologies which each contain. The section establishes, per the mga,
the mechanisms through which the subdivision authority can ensure the adequate provision of open
space within a new community:
a. Owner dedication as Environmental Reserve;
b. Owner dedication as Municipal Reserve. The approving authority may,
in its sole discretion, consider providing Municipal Reserve credit for such dedications;
c. Donations to appropriate not for profit agencies, land trusts, or The City
(subject to negotiation);
d. Outright purchase (subject to negotiation);
e. Land swapping and transfer of credit Municipal Reserve (subject to negotiation);
f. Conservation easements and associated caveats to restrict development on private land,
as per the provisions of the Alberta Land Stewardship Act; and
g. Environmental reserve easements as per the provisions of the mga.
Section 3.4.2 (Environmental Open Space) attends, in depth, to the environmental (eos) category
established in the top-level section. eos comprises “land acquired by The City, through dedication
or otherwise, to preserve Environmentally Significant Areas such as wetlands, watercourses, riparian
areas, escarpments, and glacial erratics. eos is planned to be functionally connected with the broader
open space network and meet the objectives of the Municipal Development Plan sections 2.6.2 (Land),
2.6.3 (Water), and 2.6.4 (Ecological Networks), and is directed by the policies therein.”34

This section builds the policy foundation which applies to lands acquired by the subdivision
33 City of Calgary, The New Community Planning Guidebook, Vol. 2, Municipal Development Plan (2015): 25.
34 Ibid, 34.
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authority at time of Outline Plan or detailed land use plan submission. The policies put forth focus on
connectivity to the larger municipal open space network to satisfy green infrastructure requirements;
the consideration of site-specific infrastructure interfaces with riparian areas; the maintenance
of ecological and hydrological function; and the criteria necessary for siting recreational sites and
corridors adjacent to riparian areas.
The section also establishes the interface strategies for lands adjacent to buffered areas: conservation
design strategies35 are encouraged to create buffers and avoid development on lands protected as eos,
and that any proposed development should minimize the potential for erosion.

i. Calgary Slope Adaptive Development Policy and Guidelines / Conservation Planning
and Design Guidelines, 2009
Role within project: To guide the design of a decision-making framework by drawing inspiration from
the recommendations for conservation-oriented site planning.
The Slope Adaptive Development Policy and Guidelines / Conservation Planning and Design Guidelines,
approved by Calgary City Council in 2009, translate strategic environmental policies established by the
Municipal Development Plan into actionable policy and design guidelines.
The document provides an optimal model for the work supporting the management of ephemeral
and intermittent watercourses. It establishes an environmental rationale, informed by the tenets of
the Municipal Development Plan, for the use of slope-adaptive and conservation design principles
in neighbourhood and site planning and design initiatives. It then clearly outlines how high-level
principles are woven into the stages of the planning process, provides an overview of the data and
reporting required to achieve compliance with City planning application standards, and sets out how
City review processes are used for the safe development of sloped terrain.
The included Conservation Planning and Design Guidelines articulate a voluntary method for the
protection and management of environmentally significant areas that do not qualify as environmental
reserve lands. In summary, the document suggests that optimal site layout and design should include:
conservation of natural areas and unique features, minimum density in accordance with City of
Calgary policy, orientation of buildings to benefit from sunlight, public access to protected open space
maintained by The City, landowner, or some combination; and a connection with other natural areas
and trails.36 The document concludes with a summary of the available tools for implementation. Some
of these tools – such as conservation easements and land use designation – are detailed in section 4.1
of this document.

j. Land Use Bylaw IP2007 and amendments, in effect since 2007
Role within project: To provide a land use foundation – informed by existing typologies – for riparian
area programming and interface, and flood management.
The City of Calgary Land Use Bylaw (lub) establishes the rules and regulations for the development
of land in Calgary and the process for decision-making within the development permitting process.
Under the mga, a land use bylaw is required for each municipality in Alberta, and is used to divide the
subject municipality into different land use districts. The current iteration of the lub, IP2007, has been
in effect since 23 July 2007.

35 See City of Calgary, Slope Adaptive Development Policy and Guidelines & Conservation Planning and Design
Guidelines (2009) for more information about conservation design.
36 Ibid, 25.
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The Land Use Bylaw’s regulations on riparian areas is limited to policies governing the floodway, flood
fringe, and overland flow areas (Division 3), which are located adjacent to the Bow and Elbow Rivers
and are not applicable to ephemeral and intermittent watercourse management.
As for the land uses possible within environmentally sensitive areas, Part 9 (Special Purpose Districts)
governs the composition, regulations, and implementation of special purpose districts within the city.
The section includes rules on the types of structures, uses, and related elements permitted in setback
areas; the intended character, planting requirements, and submission process for landscaped areas;
and the different types of special purpose districts possible. Potential ephemeral and intermittent
watercourse management is possible in the Urban Nature (s-un) special purpose district.
The Urban Nature (s-un) special purpose district is intended to be applied to land dedicated as
environmental reserve per the mga, and to:
a. be applied to lands that have either been set aside for the purpose of preserving existing
characteristics of a natural plant or animal community or which are undergoing naturalization;
b. provide for natural landforms, vegetation, and wetlands; and
c. limit development to improvements that facilitate passive recreational use.
The School, Park, and Community Reserve (s-spr) special purpose district also presents a limited
opportunity; it is intended to be applied to lands dedicated as school reserve, municipal school
reserve, community reserve, public reserve, and reserve per the Municipal Government Act. Uses
permitted in this district include natural areas, outdoor recreation areas, and parks; each could
potentially include ephemeral and intermittent watercourses.

k. Environmental Reserve Setback Policy, 2007
Role within project: To inform the ephemeral and intermittent watercourse management process
with the City’s contemporary reserve management policy.
On 7 May 2007, Calgary City Council adopted the Environmental Reserve Setback Policy to
address shortcomings identified in the Municipal Government Act with respect to the dedication
of environmental reserve lands. Under these guidelines, the six metre minimum buffer setback
established in section 644(1)(c) of the mga is modified to better reflect site-specific conditions.
SETBACK TYPE

DESCRIPTION

BASE

ADJUSTMENT FACTORS
SLOPE

1st Order Stream

Typically a vegetated ‘draw’ that
conveys flow primarily during
periods of moderate to heavy
rainfall and may not convey flow
during other periods.

6m

2nd Order Stream

Formed when two first order
streams meet.

30 m

3rd Order Stream

Formed when two second order
streams meet.

50 m

4th Order Stream

Formed when two third order
streams meet.

50 m

COVER TYPE

Areas adjacent to water
bodies that have shallow
groundwater connectivity
to surface water are taken
as ER (eg. alluvial aquifer
zones).

Where lands adjacent
to the water body are
disturbed, double the base
setback width to provide
improved buffering of water
body or restore riparian
lands to a condition that
will allow it to effectively
buffer the water body from
pollutants.

+ 1.5 metres for each %
of slope greater than 5.

Table 3. City of Calgary Environmental Reserve Policy (2007).
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Implementation of the resulting guidelines has proven challenging. Within both the City
administration and development industry, there exists differing interpretations and scientific
understanding of the criteria required to classify streams as 1st, 2nd, or 3rd order streams (and ‘zero’
order overland flow areas). Further, the policy focuses exclusively on the use of setbacks as a means
of preventing pollution of a waterbody. The other applications of er – to reserve land consisting of a
natural drainage course, subject to flooding, or otherwise unstable – are not explicitly addressed in
the Environmental Reserve Setback Policy, which can create some confusion.
In consideration of these issues, it is clear that improvements and clarifications can be made. An
inclusive, defensible, and scientific approach to watercourse classification is necessary to impart
clarity and consistency to watercourse management.

2.2.6 Integration
Each element of this section’s policy framework is considered in context of ephemeral and
intermittent watercourse protection. The following Section 3 builds an Integrated Decision-Making
Model, which sensitively integrates the technical team’s mapping and classification output, the
dominant policy framework, and The City of Calgary’s unique operational requirements.
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3. Integrated Decision-Making Model
The integrated decision-making model for ephemeral and intermittent watercourse protection
(‘integrated model’) provides several recommendations for how to integrate technical project
outcomes into concrete actions within The City of Calgary’s planning and development process.

3.1 Watercourse Protection Sequence

Review

Prioritize

Pre-field assessment work to determine preliminary development
feasbility, provide context and reveal issues to consider.

Post-field assessment work to finalize site-specific stream protection
priorities and provide an evaluative framework for site design work.

Conceptualize

Pre-design review setbacks delineated.

Contextualize

Setbacks contextualized according to planning and design discussions.

Finalize

Setbacks finalized and ready for subdivision.

Figure 3. Watercourse Protection Sequence.

The watercourse management process has been sequenced to ensure ease of understanding, use, and
integration with The City of Calgary’s planning and development process. The sequence uses the
geographic information data produced in the technical reporting process as its foundation. The input
data is used to identify watercourses within plan areas, and to determine which are to be protected
through a prioritization program. The sequence moves the management process through a series of
incremental steps: review, prioritization, conceptualization, contextualization, and finalization. The
sequence is characterized by greater intensity of work at its beginning, which gradually tapers off
through the steps. The sequence draws on The City’s existing land use and water planning frameworks,
and requires one additional report be prepared in support of the process.
This section will introduce each sequence step in detail, explain its role within the watercourse
management process, and draw connections to the setback composition, land use planning, and
stormwater management processes.
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3.1.1 Review
The first step – review – comprises desktop-based mapping work to determine preliminary

Requisites for a complete

development feasibility, provide context for planning discussions, and identify design issues to

Watercourse Overview

consider. The step aligns with the Area Structure Plan stage of the planning and development process,

document shall include,

and the Watercourse Category Identification step of the setback composition process. For more

but are not limited to: a

information on the classification step, refer to section 3.4.

visualization of the total

This step draws upon the geographic information data and mapping produced by the technical team
to determine the extent and type of watercourses present within a plan area. An applicant will use this
data to craft a Watercourse Overview document, which illustrates and summarizes watercourse extent
and type within a plan area, and includes data tables for each included watercourse.

number and condition of
ephemeral and intermittent
watercourses within the plan
area, and associated data
tables. The City of Calgary

Data requirements: ephemeral and intermittent watercourse maps (supplied),

reserves the right to request

area / citywide digital elevation model.

additional information.

3.1.2 Prioritize
The second step – prioritize – occurs following the field assessment work conducted by qualified
environmental and water resources professionals. The output of the field assessment determines sitespecific watercourse protection priorities and provides an evaluative frame for planning and design
activities. This step aligns with the Area Structure Plan stage of the planning and development process,
the Master Drainage Plan stage of the water planning process, and the Field Assessment Modifier step
of the setback composition process. For more information, refer to section 3.5.
The outcome of this step is an understanding of watercourse protection priority. This will assist
City administration and applicant consultants in determining the appropriate mitigation approach,
planning tools, and design guidelines necessary to ensure development impacts to watercourses are
avoided, minimized, or compensated.
Data requirements: field assessment reporting (Ecological Inventory, Geotechnical), classification
metric output.

3.1.3 Conceptualize
The third step – conceptualize – factors the geotechnical and ecological significance field assessment
modifiers into the setback composition model. This step aligns with the Outline / Land Use
Amendment stage of the planning and development process, the Staged Master Drainage Plan of
the water planning process, and is a requirement for the Site Design Review step of the setback
composition process. For more information, refer to section 3.8.2 of this document.
The outcome of this step is the creation of preliminary protected watercourse setbacks for the plan
area. This will provide the foundation for the following step, which sees the introduction of a variety of
design and mitigation criteria as modifying influences on the setbacks.
Data requirements: field assessment reporting (Biophysical Impact Assessment).
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3.1.4 Contextualize
The fourth step – contextualize – situates the preliminary protected watercourse setbacks into a design
review process, considering mitigation efforts, development requirements and constraints, land
use designation, and planning guidelines. During this step, safe flood conveyance should also be
identified through floodplain assessment and an analysis of historical watercourse data to understand
meander belt extent. This step aligns with the Outline Plan / Land Use Amendment stage of the
planning and development process, the Staged Master Drainage Plan of the water planning process,
and the Site Design Review step of the setback composition process.
The outcome of this step is modified protected watercourse setbacks for the plan area. These setbacks
have been redesigned on a site-specific basis to include allowances for encroachments, conservation
offsets, land use interfacing, utility integration, and flood and meander belt behaviours.
Data requirements: floodplain assessment, meander belt analysis.

3.1.5 Finalize
The final step – finalize – resolves the protection sequence with the delivery of definitive, subdivisionready watercourse setbacks for the plan area. The resulting setbacks can then be applied using a
number of different planning tools, with monitoring and maintenance provisions established through
development agreement. The step aligns with the Outline Plan / Land Use Amendment stage of the
planning and development process, and the Final Stream Setback step of the composition process.
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3.2 Environmental Assessment &
Stormwater Management Frameworks
The protection and management of ephemeral and intermittent watercourses are integrated into
The City of Calgary’s existing environmental assessment and stormwater management frameworks.
While the relevant reporting is expanded to include greater focus on ephemeral and intermittent
watercourses, only one additional report is required.37 This section will introduce the relevant
environmental assessment and stormwater management documents. For further detail on their
relationship to temporary watercourses, refer to section 3.8 (Land Use and Water Planning Integration).

3.2.1 City Environmental Reporting Frameworks
The environmental assessment of subject watercourses supports the classification and prioritization
steps of the watercourse protection sequence. Desktop review is conducted to determine areas
of interest within the plan area, and to understand the potential protection requirements. Field
assessment of subject watercourses is then conducted to determine the secondary classification
factors38 and ecological significance of subject watercourses. The resulting information is used to
prioritize plan area watercourses within a mitigation framework, on the basis of avoiding, minimizing,
or compensating for the impact of adjacent urban development. The field assessment work
undertaken in support of prioritization should be incorporated into the Ecological Inventory and
Biophysical Impact Assessment reporting processes required during The City of Calgary’s planning
and development process.

a. Ecological Inventory Framework
The City of Calgary’s Ecological Inventory Framework (eif) establishes a standardized process for the
evaluation of lands within an area defined by an asp. The framework sets out the methodology and
map elements required to inventory and report upon ecological features for planning purposes.
The eif requires the commission of a desktop review, field assessment, data analysis, and mapping
process to complete an ecological inventory report. The required inventory includes reference to
regional environmental character, ecosystem and land coverage classification, water resources,
vegetation, soils, geology, wildlife and Environmentally Significant Areas. The final report informs the
Area Structure and Master Drainage (mdp) planning processes.
The objectives of a final ecological inventory report are to: establish the baseline conditions to support
development of asps through a review of existing data or collection of new data as required for the
plan area, identify and assess Environmentally Significant Areas, and recommend further studies for
completion before or at the Outline Plan / Land Use Amendment (op) stage of development.
The Ecological Inventory is conducted at the onset of the asp and mdp planning processes. With regard
to the protection sequence, Ecological Inventory work should be used to inform the desktop- and
field-based data requirements of the classification and prioritization steps. From this direction, a
management recommendation emerges. Per recommendation 6 of section 3.9.1 (Recommendations:
Management), the Ecological Inventory Framework should be amended to explicitly require the data
necessary to inform classification and prioritization of ephemeral and intermittent watercourses at
the Area Structure Plan stage of the planning process.

37 Per section 3.8.1, a Watercourse Overview document, identifying watercourses within the plan area, is required.
38 See section 3.4.2 (Secondary Classification Factors) for more information
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b. Biophysical Impact Assessment Framework
The Biophysical Impact Assessment (bia) Framework establishes a set of criteria, levels of review,
and a decision-making process to assist project proponents to determine the impact of planned
development on the surrounding environment. This process supports the creation of development
mitigation strategies. A bia is required from a proponent when their proposed development
abuts Environmentally Significant Areas, lands with demonstrated habitat value, or wetlands and
watercourses.
The required output of the assessment process (the level) is determined by the scale of the proposed
development and its forecasted impact. With respect to planning at the Outline Plan level, a
full Biophysical Impact Assessment (Level 3) is typically required. The Level 3 reporting process
demands a scoped bia that “provides a detailed study and review of a project including [both] project
alternatives and recommended mitigation measures. It predicts, interprets, and evaluates impacts and
identifies mitigation measures to avoid, minimize, or compensate for these impacts.”39
The bia is intended to complement the Ecological Inventory (baseline) reporting. Conducted during
the op stage of the planning process, the bia expands the earlier baseline reporting to include greater
detail and introduces a development impact assessment component. As with the Ecological Inventory,
the output of the bia will be used to inform the classification and prioritization steps of the protection
sequence model. A complete Biophysical Impact Assessment will integrate prioritization results and
the proposed mitigation framework (section 3.3) to determine an optimal direction for watercourse
protection within the plan area.

c. Environmental Framework Assessment Procedures
Field assessment work conducted in support of watercourse protection must follow the procedure
established in section 3.0 of Appendix A (“Ephemeral and Intermittent Watercourse Assessment
Procedure”) of the technical report.

3.2.2 City Stormwater Management Framework
Each step in the protection sequence has been integrated into The City of Calgary’s stormwater
management framework. The primary framework processes are introduced below; integration of
ephemeral and intermittent watercourse protection is discussed in depth in section 3.8 (Land Use and
Water Planning Integration). Further, stormwater management and drainage recommendations are
detailed in section 4.2.3.

a. Master Drainage Plan
The Master Drainage Plan (mdp) is a stormwater management planning document that determines,
for a developable area within the watershed, a drainage system concept most suitable to existing
conditions and future servicing requirements. It is undertaken at the asp stage of the planning process.
The mdp is intended to conform to the priorities established within the parent Watershed Plan, while
supporting planning priorities established within the concurrently-developed asp. The plan can
“encompass multiple development sites or subdivisions and contain a combination of stormwater
management practices to ensure watershed deterioration does not occur and that water is returned to
an appropriate location in the hydrologic system.”40
39 Ibid, 11.
40 Ducks Unlimited, “City of Calgary Wetland Strategies: Scoping Study,” (2016, May).
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The mdp planning process is guided by The City of Calgary’s Stormwater Management and Design
Manual (2011). The document has been since supplemented with additional Terms of Reference
that are provided to consultants on a project-specific basis. In general, the tor establishes a
comprehensive program using existing documentation, historical data, field assessment output,
and computer modelling to develop mdps. The resulting mdp identifies environmentally significant
wetlands, watercourses, and associated drainage features for preservation; highlights their
relationship to post-development conditions using historical precipitation records; and evaluates
relevant indicators for setback development and identify drainage-related environmental reserves.
These elements are used to build post-development drainage concepts; to identify stormwater
management options; and to locate overland drainage routes, storm trunk alignments, and
stormwater management facilities. The mdp also provides The City and landowner group the
opportunity to identify eos to be preserved as environmental reserve, and to identify how these lands
can be incorporated into the mdp process to manage post-development drainage behaviours.

b. Staged Master Drainage Plan
The Staged Master Drainage Plan (smdp) provides additional detail to a segment of the Master
Drainage Plan (mdp) area, and is undertaken at the Outline Plan stage of the planning process. The
staged plan builds on the conceptual design of the master plan by confirming the location, size, and
distribution of stormwater management infrastructure within the specified plan area. As with the mdp,
it is developed through an evaluation of competing alternatives which provide acceptable service
levels while satisfying the objectives of the watershed plan. Though the smdp remains conceptual from
a construction perspective, the location for all required infrastructure outlaid in the plan is finalized
through land use designation. The smdp also finalizes the maintenance and monitoring requirements
(section 3.7) for protected watercourses and riparian areas, where necessary.
Several analytic factors emerge from the smdp. These should be considered in context of ephemeral
and intermittent watercourse protection and planning, as they are important indicators of the health
and utility of watercourses in the plan area. These are: simulated extent of groundwater infiltration
into existing natural state watercourses, the effect of in-area receiving streams on off-site downstream
discharge, the impact of overland drainage on natural and constructed channels, and the modelling
of runoff, pollutant, and sedimentation processes on post-development watercourses. In addition
the smdp should address the interface between watercourse corridors and uplands, with respect to
stormwater source control practices, such as bioswales, rain gardens, and bioretention areas.

c. Subdivision Stormwater Management Report
A Subdivision Stormwater Management Report (swmr) is prepared for areas encompassing
subdivisions within approved Outline Plans, and areas with redevelopment potential. It is undertaken
at the subdivision stage of the planning process. A report is required for each phase of development
within a subdivision, and must be accompanied by a set of subdivision construction drawings. In
line with the mdp and smdp, the report focuses on detailed hydrologic and hydraulic analysis for a
subdivision area within the Outline Plan area. At this level of stormwater management, several specific
elements are detailed: the design of storm sewers, analysis of hydraulic grade lines, 1:100 year water
storage requirements, overland escape routes, best management practices, and quality requirements.
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3.3 Mitigation Framework
This section will introduce a development impact mitigation framework to support decision-making.
This will establish the different approaches to the resolution of conflict between development and
ephemeral and intermittent watercourses. Discussion of the mitigation framework includes reference
to supportive policy and programs, the three constituent mitigation approaches and related planning
implications, and a connection to subsequent watercourse classification and prioritization efforts.

3.3.1 Precedent
The mitigation framework is adapted from the wetland conservation, restoration, and protection
approach established in the Alberta Wetland Policy. The purpose of the policy’s strategic approach
is to guide decision-making to avoid and minimize negative development impacts to wetlands, and
where possible, to replace wetlands lost to development. The proposed framework is also informed,
conceptually, by the Alberta Land Stewardship Act’s (alsa) conservation offset program. The purpose
and conditions of this program will be discussed and situated within this framework.
In 2009, the Government of Alberta passed the Alberta Land Stewardship Act, which includes
reference to the intent and preferred outcomes of an impact mitigation framework through the
conservation offset program. The program must be actioned at the provincial level by the Lieutenant
Governor, limiting its immediate utility and applicability to the municipal context. However, the intent
and outcomes described in the Act provide a good foundation for the subsequent development of a
watercourse impact mitigation framework. The tool applies a “counterbalancing” action to address
the impact of development or activity on an adjacent ecologically sensitive area. Section 47 of alsa
codifies the preferred outcomes of the counterbalancing action:
a. avoiding, limiting or mitigating the adverse effect of an activity;
b. minimizing the impact of an activity by limiting the magnitude or degree of the activity;
c. rectifying or reducing an adverse effect by repairing, rehabilitating, restoring or reclaiming;
d. reducing or eliminating an adverse effect over time by conservation and maintenance operations;
e. compensating for an activity by replacing, providing, acquiring, using or extinguishing stewardship
units as described in regulations made under this Part;
f. requiring any or all of the counterbalancing requirements described in this subsection to be
increased by a ratio or factor prescribed by regulations under this section as a result of the effect of
the activity;
g. encouraging voluntary measures to offset an activity by committing, without limitation, to
additional restoration, reclamation or mitigation, the acquisition of land, the establishment of a
conservation easement or the donation of actual or in-kind, financial or other resources;
h. requiring any action described in this subsection to be taken before or after an activity starts or
before or after an activity ends.
One or more of these outcomes must be used to develop regulations or development conditions
governing the implementation of a planning project. Activities included in a conservation offset
program include anything that requires statutory consent, including area structure plans and
development permits.41 To determine the contours of a conservation offset program, the municipality
must determine which activities qualify, the characteristics and extent of each offset, and how it is to
be administered. This report provides links to each: the qualifying activities are found in section 4.2

41 Jason M. Unger, “Nature in Development: Environmental Reserves and Other Planning Tools for
Environmental Preservation,” Environmental Considerations in Land Development, Legal Education Society
of Alberta, (2011): 10.
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(Design Guidelines), offset characteristics in the following mitigation framework, and administration
in the Site Design Review component of section 3.6 (Setback Composition).

3.3.2 Mitigation Approaches
The proposed framework comprises three approaches to mitigation, characterized as avoid, minimize,
and compensate. The framework is informed by the preferred riparian land management outcomes
outlined at both watershed and municipal planning levels. The Bow Basin and Nose Creek watershed
plans set as an outcome no net loss of functional riparian lands within their respective jurisdictions.
Beyond tangible physical loss, the watershed plans also identify a broader need to minimize impact
to overall hydraulic / hydrologic function within their respective watersheds. This is echoed at the
municipal level. The outcome of the Riparian Action Program’s first program area (riparian land
use planning) is to minimize further loss of riparian areas through the determination of limits of
acceptable change related to ephemeral and intermittent watercourses. To reflect existing policy, it
is recommended that this outcome – minimization of further loss – be used to evaluate development
impacts within the mitigation framework.

a. Avoid
Avoidance is the highest tier of the mitigation framework. Applicants are required to demonstrate their
efforts to avoid impact to ecologically significant areas. This is conducted as part of the Biophysical
Impact Assessment process. The Government of Alberta has established the criteria required of an
applicant demonstrating avoidance. These are: the options considered for relocation of the land use or
development activity, alternative activities considered within the plan area, modifications considered
to the proposed activity, and a comparative analysis of alternative options to the proposed activity.42
The City of Calgary’s Municipal Development Plan and New Community Planning Guidebook each
reference the “avoid” approach. Both documents establish a structure for the approach, and denote
the types of land use activities that are and are not permitted in and around ecologically sensitive
lands, and those which should include appropriate upland stormwater management.43 Avoidance
requirements are also detailed by other levels of government. The Government of Canada requires
impact avoidance on crown lands and areas containing species at risk, while the Government of
Alberta requires similar through the Alberta Land Stewardship and Water Acts.
Under the “avoid” approach, the existing watercourse and its hydrology are considered valuable and
subject to retention and protection. The only modifications to the watercourse and its hydrology
are those that may occur due to natural forces, and are considered acceptable to surrounding site
design. Section 3.4.1 (Baseline Protection) establishes the watercourses that should be subject to
this approach. All intermittent and select ephemeral watercourses, meeting certain criteria, are
included. Development around the watercourse should be managed through the application of a
setback (section 3.6), with the provision that any anthropogenic intervention is minimized. In this
respect, development within the setback is limited to introduction of native tree / shrub plantings,
integration of pathways as part of a larger eos trail network, or addition of shallow utilities within the
constituent critical infrastructure (ci) setback. For more information about each of these elements and
their interface with the watercourse setback, please refer to section 4.2 (Design Guidelines). All other
development is restricted and subject to the provisions of the Land Use Bylaw.

42 AEP, “Alberta Wetland Mitigation Directive”, (2015, updated 4 July 2016), 4.
43 See Municipal Development Plan policy 2.6.4(a-c, s); New Community Planning Guidebook policy 3.1(c).
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It is recommended that all watercourses exhibiting high ecological significance and / or high
connectivity within the watershed be included in the avoid approach. The parameters and supporting
rationale defining thresholds of ecological significance and connectivity are established in the
watercourse prioritization process, developed in section 3.5. Watercourses that do not exhibit these
characteristics (such as those disconnected from the watershed or previously constructed upon) are to
be included, at minimum, in the minimization approach.

b. Minimize
Minimization is the second tier of the mitigation framework. To progress to this tier, the applicant
must first demonstrate a number of criteria to The City of Calgary. These are: that impact avoidance
is not reasonably practical,44 or feasible in the scope of the plan area, that no reasonable alternative
exists to what is being proposed, and that minimization of unavoidable impacts to ecologically
sensitive features will occur to the greatest extent possible.
In their Wetland Policy, the Government of Alberta characterizes the minimization tier as “reducing
negative impacts on [ecologically sensitive areas] to the smallest practicable degree during the
planning, design, construction, and operational stages of development, and when conducting
activities that may harm [the area].”45
Under this tier, the applicant works with relevant City departments to consider the direct and indirect
impacts of development and then creates strategies to minimize them. An example of a direct impact
is encroachment into the watercourse setback by development or infrastructure. An indirect impact
is a general term reflecting the secondary effects caused by development of adjacent lands, such as a
change in grade or permeability that leads to increased overland flow.
Minimization strategies can take a number of different forms, but at their core the intent is to
reduce the initial development impact to ecologically sensitive lands. This is in contrast with the
subsequent compensation tier, which accordingly seeks to compensate for development impacts after
implementation. An example of a minimization strategy is the design and implementation of new
bridge infrastructure to effectively clear a riparian setback area.
To meet utility and infrastructure requirements, The City of Calgary should consider limited
encroachment into setbacks of watercourses allocated into the minimization tier. This would occur in
support of infrastructure or utility crossings where avoidance is not practical, feasible, or reasonable,
and supported by a thorough impact assessment. Watersheds which exhibit moderate ecological
significance or less, and limited watershed connectivity are the most suitable candidates for this tier.
Their allocation in this category should be determined on a site-by-site basis.

c. Compensate
Compensation is the third and final tier of the mitigation framework. The tier functions in support
of minimization efforts. Direct or indirect impacts which could not be completely minimized in the
previous tier are compensated for here. To arrive at this tier, the applicant must first demonstrate the
efforts taken to avoid and then minimize development impact to ecologically sensitive lands. The
compensation approach to development impact is recommended to occur only on lands deemed to
be of low ecological significance in the watercourse prioritization process.

44 See Recommendation 6 of section 3.9.1 (Recommendations: Management).
45 Government of Alberta, Alberta Wetland Policy (2013): 24.
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It is in this tier that the “no net loss” direction is realized. Unavoidable encroachments resolved during
the minimization process are compensated for in this tier, using a conservation offset approach
specific to the site planning context. The offset process can be realized in a number of different
ways, subject to cost, efficiency, and administrative direction. The list below, inspired by the Calgary
Wetland Conservation Plan, illustrates each potential approach. The list prioritizes appropriate actions
in descending order:
• Priority 1: Restoration of affected watercourse and adjacvent areas;
• Priority 2: Creation or restoration of watercourses and adjacent areas within the op area;
• Priority 3: Creation or restoration of watercourses outside of the op area, preferably within the
same City watershed.46
Compensation spurred by the impact of development on ephemeral and intermittent watercourses
is subject to a number of considerations. To determine the best way forward, City of Calgary
administration must determine their comfort with the potential for increased costs and development
time, and negative feedback from the applicant / landowner. As this project is integrated into the
planning and development process, City administration should factor their initial experiences with
compensation and determine if watercourse restoration / creation is a viable option in practice.
In an optimal situation, the potential loss of an ephemeral or intermittent watercourse would be
met by a request for its realignment and restoration (emblematic of priority 1) according to City of
Calgary stormwater management design standards. In a less optimal scenario, a compensation offset
approach would follow the conditions established in priority 2. In practice, this would require that
any encroachment (due to infrastructure or utility) into a low-priority watercourse setback be offset
elsewhere in the plan area through a corresponding increase in the size of the setback of a moderateto high-value watercourse.

3.4 Classification
The classification of ephemeral and intermittent watercourses is a vital component of the integrated
decision-making model, and is supported by a robust technical process. This section is intended as
a complement to the information contained in the technical report, and is intended for a planning
audience. For more information about the watercourse classification process performed by the
technical team, refer to sections 3.4 (Summary of Classification Categories), 3.5 (Desktop Watercourse
Classification), and 4.2 (Watercourse Classification) of the technical report.
Awareness and understanding of watercourse characteristics will provide City of Calgary
administration with the basis to make consistent and defensible planning decisions for watercourse
protection. This section will establish the criteria, process, and development implications associated
with watercourse classification. Definitions and baseline protection recommendations are included.
The watercourse classification and prioritization processes are premised on a set of concise definitions.
At the onset of the Ephemeral and Intermittent Watercourses project, it was deemed important to
develop tailored watercourse definitions. Over time, it became clear that true value was instead found
in the creation of a multivariate approach to watercourse classification. Existing definitions, meeting
project standards for scientific validity, are used as the foundation of the classification scheme.
Through the technical mapping process, a number of sub-classifications have been developed to
better reflect watercourse behaviour and value. These sub-classifications are found in section 3.5.2
(Assessment: Watercourse Permanence) of this document.
46 A map of watersheds within City of Calgary jurisdiction is found in Figure 6 of the Riparian Strategy: Sustaining
Healthy Rivers and Communities (2013).
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With respect to scientific literature, The City of Calgary defines ephemeral and intermittent
watercourses as follows:
Ephemeral watercourse:
• “A watercourse that flows briefly in direct response to precipitation; these channels are always above
the water table.”47
• “A watercourse that flows only during and immediately after snowmelt or heavy rainfall (less than 10
per cent of the time).”48
Intermittent watercourse:
• “A watercourse or portion of a watercourse that flows continuously only at certain times of year. At
low flow, dry segments alternating with flowing segments can be present.”49
• “A watercourse that flows for part of each year (e.g., flow occurs 10 to 80 per cent of the time).50
From these definitions, the technical team derived measurable details for the two watercourse types.
In section 3.3.1 of the technical report, they are presented as follows:
Ephemeral drainage: Water flows only during extreme events or during snow melt for up to a couple
of weeks in the spring on an average year. Mottling – faint mottling within 50 cm of the ground surface
and/or distinct mottling below 50 cm. Vegetation is generally dominated by upland species.
Intermittent drainage: Water flows during at least a month on the average year and generally longer.
Mottling – distinct mottling within 50 cm of the ground surface. Vegetation along the watercourse is
dominated by wetland species.

3.4.1 Baseline Protection
Section 5.1 of the technical report provides baseline priority watercourses for protection, based on
watercourse permanence and several secondary criteria. These are:
• All watercourses classified as “Permanent”, “Semi Permanent” and “Seasonal” are included in the
list of watercourses to be protected. Removal of these watercourses is not recommended and will
be only considered as a last resort if avoidance or minimization proves to be ineffective in meeting
The City’s goals.

47 United States Environmental Protection Agency, “Connectivity of Streams and Wetlands in Downstream
Waters: A Review and Synthesis of the Scientific Evidence,” (Washington DC, USEPA, 2013).
48 E. R. Hedman & W. R. Osterkamp, “Streamflow Characteristics Related to Channel Geometry of Streams in the
Western United States,” United States Geological Survey Water Supply Paper 2193, (Washington DC, USGS, 1982).
49 United States Environmental Protection Agency, 2013.
50 Hedman & Osterkamp, 1982.

33

EPHEMERAL & INTERMITTENT STREAMS Planning Policy Document / August 2017

• Watercourses classified as “Temporary” and “Overland Flow Paths” are included in the list of
protected watercourses, based on the following criteria:
• Watercourses connecting multiple wetlands along a defined flow path and those wetlands which
are being retained;
• Watercourses that appear to provide the main surface runoff inflow to an existing wetland which
are being retained;
• Watercourses forming the predominant water drainage and landscape feature within small
parks/recreational areas surrounded by intensely developed areas.
• Watercourses included in large undeveloped areas (e.g., Nose Hill Park);
• Watercourses that appear to provide a significant surface water contribution to the riparian area
of larger protected water bodies;
• Road ditches only where they connect wetlands which are being retained;
• “Overland Flow Paths” providing continuity between other watercourses meeting the criteria;
• Watercourses that appear to be part of a critical high flow conveyance path; and
• Watercourses with a high ecological significance.

3.4.2 Secondary Classification Factors
The intent of watercourse classification is to understand the essential features that define a subject
watercourse. This knowledge can be used to situate the importance of the watercourse in the
broader watershed context and to appreciate how its features may exert influence on planning and
development decisions.
To create a valid classification system, the technical team evaluated a number of existing classification
systems according to their relevance to the watercourse definitions, applicability to project goals, and
alignment with commonly-used assessment and data protocols. From this process came a number
of secondary classification factors to be paired with the basic watercourse permanence categories
introduced above.
These classification factors are: extent of anthropogenic modification, extent of vegetation
modification, and extent of contributing slope. They were selected due to their ease of measurement.
The use of these categories ensures data output from this process is standardized, and is relevant
to decision-making within the broader planning and development process. While each factor is
introduced here, for more information about anthropogenic and vegetation modification factors
please refer to sections 3.4.2 and 3.4.3 of the technical report.
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a. Extent of anthropogenic modification
This factor, comprising three categories, refers to the extent of human modification to watercourses.
Among watercourses with a historically established flow pathway, it differentiates those closest to their
original condition from those modified to some degree, and those which have been constructed upon
as a result of development.
The extent of anthropogenic modification within a watercourse is an important indicator of its present
function, its utility within a stormwater management system, and the potential implications incurred
from its removal. The technical team includes a number of examples in support:
the ‘loss’ of a modified watercourse may not incur severe ecological implications; however, [it]
may have significant impacts on stormwater management. Unmodified ecosystems may have
more significant ecological value, although their stormwater management potential may be
highly variable depending on the watercourse characteristics, catchment area, topography, and
proposed development in the area upstream and downstream of the location being assessed.51
The three anthropogenic modification categories used in the classification process are:
• Unmodified: The watercourse exhibits no significant anthropogenic modification and
demonstrates natural flow paths. Its banks, micro-topography, and channel remain in a natural
condition. There are a number of factors that indicate an unmodified state: a significant amount of
native vegetation, undisturbed soil profiles, and agreement between the watercourse’s current state
and its prior conditions identified in historical imagery.
• Partially modified: The watercourse exhibits some anthropogenic modification, which can include:
unnatural changes to water flow volume, damming, limited bank stabilization or realignment;
tillage modifying flow speed or location; or where diversion has dried out the watercourse though
the flow pathway and topography remain intact. The historical watercourse location and topography
remains mostly intact.
• Constructed: The watercourse has been reconstructed and modified by development activity. This
can include: irrigation channels, ditches, storm management channels, or any other channel type
constructed to control flow.

b. Extent of vegetation modification
This factor, comprising three categories, refers to the extent of modification to a watercourse’s
vegetation. The categories were derived from the Range Health Assessment Protocol and the Riparian
Health Assessment Protocol, with the intention of providing continuity with existing professional
protocols. The factor measures the proportion of native (indigenous to North America) and non-native
within a watercourse to determine extent. For more information on the measurement process, refer to
section 3.4.3 of the technical report.
The three vegetation modification categories used in the classification process are:
• Native: More than 30 per cent of the watercourse’s vegetation cover is assessed as native vegetation
species. Though they may be present, non-native species assume less than 70 per cent of the
cover. If historical evidence of tillage is demonstrated but there exists more than 30 per cent native
vegetation cover, the watercourse is considered native with an abandoned cultivation subcategory.

51 amec Foster Wheeler & Tannas Conservation Services, “Ephemeral and Intermittent Watercourse Mapping,
Classification, and Setbacks within the City of Calgary,” Technical Report, (Calgary, 2017): 21.
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• Modified Native: More than 70 per cent of the watercourse’s vegetation species are non-native and
invasive, while the vegetation community has not been tilled or cultivated.
• Non-Native: Non-native and invasive vegetation are dominant within the watercourse, having
either been planted, or tilled and left abandoned to invasive species. Native species comprise less
than 30% of vegetation cover.

c. Slope Category
This factor, comprising two categories, refers to the extent of the watercourse’s contributing slope. The
categories were derived from slope criteria established by the Government of Alberta in the Stepping
Back from the Water beneficial management practices guide and The City of Calgary in the Slope
Stability Management Framework and Slope Adaptive Development Policy and Guidelines. The factor
measures the slope angle of the overbank area.
This selection was informed by potential environmental reserve elements set out in Table 12 –
“Potential environmental reserve as specified in the Municipal Government Act” of the Riparian Action
Program. Of the list of potential reserve elements, the comprising categories were selected on the basis
of their applicability to a classification framework. The other elements were either outside of scope
(such as wetlands), self-referential (lands subject to flooding or unstable), or representative of setback
buffers.
The two contributing slope categories used in the classification process are:
• Gentle: A contributing slope of less than or equal to 15 per cent. In effect, this category captures the
‘natural drainage course’ reserve element listed in Table 12 of the Riparian Action Program.
• Steep: A contributing slope of more than 15 per cent. Under the direction established by the
Government of Alberta, gullies, ravines, and coulees are included in this category. At time of
development, City engineering and safety standards require a stability analysis be performed for
slopes in excess of 15 per cent.
Slope categorization provides an early indication of the design requirements that will be necessary
in the planning and development process. Slopes classified as ‘steep’ with an angle of 20 per cent
or more, and which possess an area that can be logically planned, are automatically subject to the
direction set out by the Slope Adaptive Development Policy and Guidelines. Development on slopes
greater than 33 per cent is to be avoided.

3.4.3 Classification Process
Plan area ephemeral and intermittent watercourses are identified early in the planning process –
during the Area Structure Plan stage – using the geographic information system data prepared during
the technical reporting process. The supplied dataset includes permanence and secondary factors
anthropogenic and vegetation modification. To determine extent of contributing slope, a digital
elevation model (not supplied) is required.
The parent watershed is also identified during the classification process.52 This is done to ensure
compliance with relevant Watershed / Water Management Plans, and will provide a procedural basis
for the future addition of a watershed influence modifier to setback composition.

52 See Figure 6 of the Riparian Strategy: Sustaining Healthy Rivers and Communities (2013) for a watershed map
of Calgary.
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3.4.4 Classification Model & Metric
The permanence category and secondary classification factors were built into a multivariate
(flowchart) model, in Figure 4. Under this classification scheme, 36 different outcomes are possible.
There is limited practicality in creating a prescriptive direction attending to each outcome. Instead,
implications for each factor category are provided, so that they may be assessed together and factored
into subsequent decision-making.

STREAM CONDITION

Intermittent

Ephemeral

IN

Stream
Permanence

EP
IMPLICATIONS

Unmodified
UM

High ecological value

Constructed

Partially Modified
PM

Provide encroachment rationale

CO

ST

Low development feasibility

GE

High ecological value

MN

Provide encroachment rationale

High Priority for Protection
Figure 4. Classification Model & Implications for Development.

Slope
(MGA Proxy)

High development feasibility

Non-native

Modified Native

Native
N

Low ecological value

Gentle (≤15%)

Steep (>15%)

Extent of
Anthropogenic
Modification

NN

Extent of
Vegetation
Modification

Low ecological value

Low Priority for Protection
Protect only if part of a high-value riparian area,
subject to adjacency bonusing.

It is imperative to connect the watercourse classification process described at the start of section 3.4
and in the technical report to the planning and development process. To do so, a classification metric
has been provided, with data generated by the technical reporting process servicing as an input. This
tool is to be used by City administration at the onset of the asp stage to determine basic watercourse
characteristics, forecast the potential watercourse protection, and identify areas of
interest for the subsequent environmental assessment process. This will provide
a frame for initial discussions of development feasibility between City staff and
applicants / landowners, prior to environmental assessment reporting.

(6 - 8 score)

In the metric, the watercourse permanence and secondary classification factors

ii.
Minimization Potential

are each assigned a numerical value based on ecological significance. Temporary
/ overland flow modifiers, derived from section 3.4.1 and the technical report,
are also included to account for importance to overall watershed health and
connectivity with adjacent watercourses and wetlands. These scores are then
measured against a watercourse protection forecast (Figure 5), which determines
the expected level of mitigation required by the subject watercourse based on its
characteristics.
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i.
Avoidance Potential
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(4 - 5 score)

iii.
Compensation Potential
(< 4 score)

Figure 5. Watercourse Protection Forecast

The classification metric (Figure 6, next page) will assist City staff to develop a preliminary
understanding of watercourse conditions within a plan area and the mitigation approaches that
may be required in response. While the metric will support determination of when a watercourse
should or should not be preserved, the final outcome is determined in the subsequent watercourse
prioritization and contextualization steps.
The following examples illustrate how the classification metric is used. A high score, per Figure
5, suggests an unmodified and highly connected watercourse that requires field assessment to
understand its significance in full. The score is applied to the mitigation framework to determine
how potential development impacts should be resolved. In contrast, a low score suggests extensive
modification to the watercourse or disconnection from a hydrologic network. In this example, a
field assessment is recommended to determine whether the ostensibly degraded watercourses is
performing a previously unknown landscape function.
To apply the metric, the applicant / landowner provides the data input, generated by this project’s
technical reporting process, at the request of the City file manager. The file manager then scores the
data input, according to the parameters of the metric and the watercourse protection forecast, and
shares the results with the applicant. This will require the file manager to defend both the classification
choices and resulting score as proxies for The City’s position on watercourse protection within the
plan area. This systematic approach to watercourse classification will provide clarity, consistency, and
transparency in decision-making from the start of the planning process.
The metric, with an important caveat, can be shared with The City’s counterparts in the development
industry. The intent of the tool (and its resulting score) is exploratory, and should be presented as
such. Otherwise, misinterpretation of the metric’s use by applicants could lead to disagreement and
bias during the subsequent field assessment process.

3.5 Prioritization
3.5.1 Rationale
The prioritization of watercourses allows City staff to effectively determine the extent of watercourse
protection within the plan area. Subject watercourses are assessed according to their ecological
significance, value to overall watershed health, and relationship to surrounding development. Each of
these assessments contribute to an understanding of individual watercourse importance, and through
the mitigation framework, help chart an appropriate course of action. Through an understanding of
watercourse importance, suitable planning and design decisions – concerning infrastructure and
utility encroachment, the relationship to adjacent development, and stormwater management – can
be supported.
This section will describe the permanence subcategories used to gain understanding of watercourse
influence on the watershed, ecological significance assessment, and the prioritization process.
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WATERCOURSE CLASSIFICATION
ANTHROPOGENIC

SLOPE

VEGETATION

PERMANENCE

UM

PM

CO

ST

GE

N

MN

NN

IN

EP

2

1

0

2

1

2

1

0

2

1

SCORE

/8

DEFINITIONS
ANTHROPOGENIC
UM – Unmodified: The watercourse exhibits no significant anthropogenic modification and demonstrates natural flow behaviour. Its banks, topography, and channel remain natural.
PM – Partially Modified: The watercourse exhibits some anthropogenic modification, which can include: unnatural changes in flow volume, damming, limited bank stabilization or
realignment, or tillage modifying flow speed or location.
CO – Constructed: The watercourse has been reconstructed and modified by development activity. This can include irrgation channels, ditches, storm management channels, or any
other channel type constructed to control water flow.
SLOPE
ST – Steep: A contributing slope of more than 15 per cent.
GE – Gentle: A contributing slope of less than or equal to 15 per cent..
VEGETATION
N – Native: More than 30 per cent of the watercourse’s vegetation cover is assessed as native vegetation species. Though they may be present, non-native species assume less than 70
per cent of the cover.
MN – Modified Native: More than 70 per cent of the watercourse’s vegetation species are non-native and invasive, while the vegetation community has not been tilled or cultivated.
NN – Non-Native: Non-native and invasive vegetation are dominant within the watercourse, having either been planted, or tilled and left abandoned to invasive species.
PERMANENCE
IN – Intermittent: A watercourse that flows for part of each year (eg. flow occurs 10 to 80 per cent of the time).
EP – Ephemeral: A watercourse that flows only during and immediately after snowmelt or heavy rainfall (less than 10 per cent over time).
TEMPORARY / OVERLAND FLOW BONUSING (INCLUDE ALL THAT APPLY)
Watercourse connecting multiple wetlands along a defined flow path and those wetlands being retained.

(1)

Watercourses that appear to provide the main surface runoff inflow to an existing wetland which are being retained.

(1)

Watercourses forming the predominant water drainage and landscape feature within small parks / recreational areas surrounded by intensely developed areas.

(1)

‘Overland flow paths’ and ‘emergency overland escape routes’ providing continuity between other watercourses meeting the criteria.

(2)

Watercourses that provide continuity within the area stormwater management system.

(2)

Watercourses included in large undeveloped areas (eg. Nose Hill Park).

(1)

Watercourses that appear to provide a significant surface water contribution to the riparian area of larger protected water bodies.

(1)

Road ditches only where they connect wetlands which are being retained.

(1)

Watercourses that appear to be part of a critical high flow conveyance path.

(1)

SCORE

/11

TOTAL SCORE

/19

Figure 6. Watercourses Classification Metric
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3.5.2 Assessment: Watercourse Permanence
Four subcategories of watercourse permanence are introduced to provide greater detail with respect
to behaviour and value to the parent ecosystem. These are included in the baseline protection
requirements established in section 3.4.1. The subcategories53 are based on the duration of surface
or near-surface water permanence and flow volumes. In order of increasing permanence, the four
subcategories, with their associated parent category, are:
Ephemeral – Overland Flow Path: Water only flows during extreme events or during snow melt.
Mottling – faint below 50 cm. Vegetation consists of upland species with no indicators of wetland
vegetation, lush growth in wet years
Ephemeral – Temporary: Water flows for up to a couple of weeks during snow melt or during
significant precipitation events. Mottling – faint within 50 cm of the ground surface and/or distinct
mottling below 50 cm. Vegetation generally consists of upland species but may shift to more water
loving species (Kentucky bluegrass and smooth brome) or become lusher than in the surrounding
uplands on normal precipitation years
Intermittent – Seasonal: Water flow for more than a week in the spring and up to 2 months during the
spring and early summer. Mottling – distinct mottling within 50 cm of the ground surface. Vegetation
consists of wetland indicator species typically found in temporary wetlands
Intermittent – Semi-permanent: Water flows for more than 2 months and generally for the majority
of the growing season in typical years. Soil mottles are prominent within 50 cm of the soil surface and
some areas may be gleyed. Vegetation consists of wetland plants typically found in Seasonal and SemiPermanent wetlands with presence of some species of Temporary wetlands found in small amounts or
farther out in the riparian zone
The field assessment of watercourse permanence requires several different observations: landscape
condition, soil characteristics and modification, and vegetation assessments within riparian and
upland areas. For more information about each of these elements, refer to section 3.3 of Appendix A of
the technical report.

3.5.3 Assessment: Ecological Significance
The assessment of a subject watercourse’s ecological significance provides clear direction for
prioritization. It is an opportunity to understand watercourse characteristics and relative value and
does not require additional work be performed by applicants or City administration.
Ecological significance is determined by an assessment of four indicators: riparian health, biodiversity,
the presence of a rare or endangered species and/or plant community; and the unique nature of the
parent ecosystem. The applicant is responsible for assessing the first three indicator values listed. The
City of Calgary is responsible for the assignment of the unique nature of the ecosystem value. The
indicators used and scoring metric are drawn from Appendix A, section 3.2.8.4 (Assigning an Ecological
Significance Value) of the technical report.

53 See item 3.3.1 (Key to Classification of Ephemeral and Intermittent Watercourses) of the technical report.
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ASSESSMENT TYPE

SCORE

Unique Ecosystem (evaluated by City of Calgary)

SIGNIFICANCE
/100%

High / Moderate / Low

4-5

High

Healthy with problems (60 - 79%)

3-4

Moderate

Unhealthy riparian area (0 - 59%)

0-3

Low

Over 40 species found on-site

4

Very High

30 – 39 species found on-site

3

High - Moderate

20 – 29 species found on-site

2

Moderate

10 - 19 species found on-site

1

Moderate - Low

< 10 species found on-site

0

Low

Critical life stage occurs on-site

8

Very High

Present on-site (passing through)

2

Moderate

High quality habitat on-site

2

Moderate

Low quality habitat on-site

0

Low

S1 species or > 100 individuals

6

Very High

S2 species or > 50 individuals

4

Moderate

S2 / S3 or lower rank < 50 individuals

2

Low

Riparian Health Assessment
Healthy riparian area (80 - 100%)

Biodiversity

Rare / Endangered Species and Plant Communities
SARA-listed Species

Provincially Tracked or Watched Plants

Rare Plant Communities
S1 communities or > 1 ha

6

High

S2 communities or > 0.1 ha

4

Moderate

All other rare communities < 0.1 ha

2

Low

Critical life stage occurs on-site

6

Very High

Present on-site (passing through)

2

Moderate

High quality habitat on-site

2

Moderate

Low quality habitat on-site

0

Low

6

High

Suitable habitat on-site

2

Moderate

Low quality on-site

0

Low

Provincially Listed Wildlife Species

Fish Species
Critical life stage occurs on-site

Total

/41

Figure 7. Watercourse Prioritization Indicator Scoresheet.

The indicators are separately evaluated and scored. If a watercourse is awarded a high significance
score in any of the indicator categories, it is recommended for protection as a high priority
watercourse. Together, the scores can be combined and evaluated to comprehensively understand the
ecological significance of a subject watercourse. The relationship between score and significance, per
the section 3.2.8 of the technical report, is:
• Total score of 10: High ecological significance overall
• Total score of 6 -10: Moderate significance overall
• Total score less than 6: Low significance overall
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3.5.4 Direction
The baseline protection guidance (section 3.4.1) recommends watercourses to protect, based on their
permanence subcategories and ecological significance scores. This should be evaluated against
findings from the mitigation framework and the classification metric.
Scores derived from the ecological significance assessment inform the mitigation framework’s
avoid - minimize - compensate approaches. Development on or around watercourses exhibiting high
ecological significance should be avoided, on moderate ecological significance, minimized, and on
low ecological significance, compensated for elsewhere in the plan area.
The recommended direction is provided with a caveat: efforts to minimize impacts may be
inappropriate for watercourses and adjacent riparian lands home to high-quality wildlife habitat
and federally- or provincially-listed wildlife and fish species. In such an instance, encroachment on
watercourses is not possible; conservation offsets from low-priority watercourses should be directed
to high-quality wildlife habitats to support their sustainability. In the case of low-scoring watercourses,
it may be appropriate, subject to planning and development requirements, to remove the watercourse
altogether and offset the loss to a higher scoring watercourse.
The output of the classification metric, though not field assessed, provides valuable guidance for

It is recommended that

watercourse protection efforts. The metric, focused on anthropogenic and vegetation modification,

watercourses exhibiting

development feasibility using slope as a proxy, and temporary / overland flow modifiers, is a

high connectivity and low

preliminary indicator of watercourse importance. Field assessment may be necessary to confirm the

modification be considered

desktop classification using the data produced during the technical reporting process.

for protection regardless of

Final watercourse prioritization within the mitigation framework should be evaluated by City
administration against a number of considerations that influence the planning and development
process. These include: area structure plan objectives, civil engineering standards, and strategic

their ecological significance
value determined during
watercourse prioritization.

Riparian Action Program goals.

3.6 Setback Composition
The design of a protective watercourse setback was informed by a number of factors: a review of
relevant scientific literature, the unique characteristics of ephemeral and intermittent watercourses,
and the technical team’s field assessment processes. This section will explore several factors that led
to the final watercourse setback design. It will introduce the different approaches to setback design,
provide a rationale for the selected approach, and provide links to the detailed composition process in
the technical report.

3.6.1 Approaches to Setback Design
In June 2016, the policy team conducted a review of relevant cross-jurisdictional practical policy
documentation and scientific literature. The policy documentation included both non-statutory
guidelines and implementation manuals, and statutory land use bylaws and local ordinances. The
review revealed several different approaches to the design of effective watercourse setbacks.
The review suggested watercourse setback rules are generally crafted using one of four principal
approaches. They are:
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Uniform Application: Derived from a review of scientific principle and practice, the setbacks vary
across categories (perennial, intermittent, and ephemeral) but are uniform within each category. The
Government of Alberta uses a uniform approach in its “Stepping Back from the Water” beneficial
management practices guide.
Scenario Application: Different watercourse characteristics (e.g. widths, meander belt behaviour,
slope, riparian woodland dripline) are used to create different scenarios that are consistently applied.
Formula Application: A mathematical approach to setback composition, based on weighted sitespecific variables (e.g. slope, bank height, groundwater influence, vegetative cover, soil texture and
type). The approach’s site-specific focus may require recalculation as ground conditions change over
time.
Geographic Application: An alternative to the scenario application, the geographic application uses
common setbacks within a defined area. The plan area can be determined by political boundary,
ecological corridor, or the presence of specific categories of marine organisms, soils, or vegetation.

3.6.2 Approaches to Setback Extent
The review prompted a fundamental design question: should the watercourse setback use a fixed- or
variable-width approach? Though simple to conceptualize, the uniformity of fixed-width setbacks may
not ensure sufficient preservation of environmentally significant lands and may be too restrictive in
their application.
In contrast, variable-width setbacks are scientifically defensible in an array of situations and more
likely to provide sufficient and appropriate protective measures. Further, variables used to calculate
setback extent (such as slope, soils, vegetation, and wetland adjacency) are “highly correlated with
buffer effectiveness and are easily measured in the field.”54 However, potential disadvantages exist:
due to their relative complexity, variable-width setbacks require more time to compose and are
comparatively more difficult to understand.
From a consideration of the design question, a moderated approach was decided upon. A variablewidth riparian corridor is coupled with an additional setback (itself comprising a base width and
modifying factors). These corridor and setback elements are identified through a risk-based field
assessment conducted by a qualified environmental and/or water resources professional. The
resulting comprehensive setback is defensible, and is informed by a high-level assessment of
contemporary riparian science and low-level site-specific variables. Two guiding considerations
support this direction:
a. The different defining characteristics of ephemeral and intermittent watercourses suggest a uniform
approach would not be useful. If setbacks were articulated too broadly, it could become a point of
contention among the development community, while if applied too narrowly, setback application
could ultimately become self-defeating.
b. The approach reconciles the different scales of competing goals: from broad concerns of watershed
health to narrow concerns of site design. The base setback and field assessment modifiers can be
used to promote the former, while site design review considerations attend to the latter.

54 Seth J. Wenger and Laurie Fowler, “Protecting Stream and River Corridors: Creating Effective Local Riparian
Buffer Ordinances,” Public Policy Research Series, (Athens, GA: Carl Vinson Institute of Government, University of
Georgia, 2000): 12.
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When determining the modifier variables to include, it was initially hoped that Alberta Natural
Subregion and watershed characteristics could be determined and used to inform the composition of
watercourse setbacks. However, an evaluation of the practicality of this proposed approach revealed
it was not possible to define a unique set of criteria that correlated to the different typologies of these
systems. Instead, characteristics identified by common field assessment procedures were selected due
to their ubiquity and relevance.

3.6.3 Setback Application
Please refer to section 5.0 (Setback Development) in the accompanying technical report for detailed
directions to compose and apply the ephemeral and intermittent watercourse setback. In concert,
please refer to Table 4. The table summarizes the setback composition process and synchronizes
it with the relevant planning stage, the necessary reporting inputs, and the watercourse protection
sequence discussed in section 3.1.

IMPLEMENTATION STEP

PLANNING STAGE

ASSESSMENT TYPE*

PROTECTION SEQUENCE

Area Structure Plan
Master Drainage Plan

Desktop-Based (GIS Mapping)

1: Review

Watercourse Category Identification

DESCRIPTION

Stream category Identification of intermittent / ephemeral watercourse using geographic information system data and mapping
produced in the technical reporting process. Assignment of preliminary permanence class.
Identification of parent watershed Link to a potential future watershed influence modifier. Compliance with relevant Water Plans.

Area Structure Plan
Master Drainage Plan

Field Assessed
(Ecological Inventory;
Geotechnical Report)

2: Prioritize

Field Assessment Modifier

DESCRIPTION

Steep Contributing Slope (Geotechnical) >15%: slope safety setback in effect; >33%: automatic reserve
Ecological Significance (Field Assessment) Riparian Health Indicator; Biodiversity; Rare Plants / Wildlife; SARA Species
Stream Subcategory (Field Assessment) Overland (E) / Temporary (E) / Seasonal (I) / Semi-Permanent (I)

Outline Plan
Staged Master Drainage Plan
Floodplain Assessment

Design Review
(Biophysical Impact Assessment)

3: Conceptualize
4: Contextualize

Site Design Review

DESCRIPTION

Determine Setback Starting Point Riparian Area or Flow Path
Critical Infrastructure Setback 3m for utilities, access.
Interface & Encroachment Review Cascading site design considerations factored; setback adjusted.

Outline Plan
Staged Master Drainage Plan

Assessment Complete

5: Finalize

Final Watercourse Setback

DESCRIPTION

Setbacks finalized Applied at time of subdivision.

Table 4. Detailed watercourse protection sequence.
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3.7 Monitoring
Watercourse monitoring is essential to project success, and is undertaken in support of two objectives.
The first objective is to understand the effect of planning-driven protection efforts in context of the
strategic Riparian Action Program goal to minimize the further loss of riparian areas in Calgary. Any
loss of designated watercourse setback area to development, infrastructure or utility encroachment
should be offset by a corresponding gain elsewhere. A remaining net loss incurred by development
impact should be captured in monitoring under the Riparian Action Program.
The second objective is more immediate: to understand the utility of recommended planning and
design guidelines in the maintenance of riparian and watercourse health. To meet this objective, an
ongoing monitoring program should be designed and delivered, subject to land tenure and interest.
The program should monitor the ecological significance of the watercourse over time, to measure
the impact of development and the effectiveness of the watercourse setback against the baseline
information provided by the initial field assessment. For more information about a monitoring
agreement process, and roles and responsibilities, refer to the Subdivision element of section 3.8.

3.8 Land Use and Water Planning Integration
This section aligns watercourse staging, introduce several ‘cascading’ design factors, provide links
to relevant planning tools, and determine when each element of the setback composition process is
realized. Below is a list of the common headings in the section, and an explanation of each.
Land Use (lu) Planning Stage refers to the different stages of the land use planning process in which
ephemeral and intermittent watercourse protection is woven. This covers general area structure plans,
outline plans and land use amendments, subdivision, and different types of development applications.
Water Resources (wr) Planning Stage refers to the different stages of water resources planning
that act in parallel to and inform the land use planning stages. This is primarily focused on Master
Drainage and Staged Master Drainage Plans.
Protection Sequence refers to the stage of ephemeral and intermittent watercourse protection
aligned with the broader process. The stages are: (1) review (2) prioritize, (3) conceptualize, (4)
contextualize, and (5) finalize. The use of these terms was previously explained in section 3.1.
Planning Tools refers to the appropriate introduction of the planning instruments and tools which
can be used to preserve ephemeral and intermittent watercourses according to a number of criteria.
These instruments and tools are explored in depth in section 4.1.
Assessment Staging refers to the stage of the planning process in which different environmental and
geotechnical assessments are conducted. Protection of ephemeral and intermittent watercourses via
the proposed setback approach requires an expedited staging of assessments. This is explored in the
following Area Structure Plan and Outline Plan sections.
Setback Staging refers to the stage of setback composition as it relates to the field assessment and
planning processes. For more information, refer to section 3.6, and section 5.0 (technical report).
What are cascading site design factors? These are issues that make themselves known through
the planning process but are ultimately resolved in the Outline Planning planning stage via the
Site Design Review stage of the Setback Staging process. The site design factors collect through
the planning process and ‘cascade’ into the site design review considerations. The factors are only
gathered to the Outline Plan / Land Use Amendment planning stage, as they are applied then. It is left
to The City to determine how best to track these factors through the planning process.
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3.8.1 Area Structure Plan
Report Authors:
Development Planning at Water Resources;
developer-funded engineering consultants (if a developer-funded Area Structure Plan).

City Review / Approval:
Development Planning at Water Resources.

Description:
area structure plan

The Area Structure Plan (asp) is a long-term statutory planning document that provides direction for

LU Planning Stage

the future subdivision and development of a planned neighbourhood. The asp translates higher-level

Area Structure Plan

strategic planning objectives found in the Municipal Development Plan and the ctp into a series of
actionable directions that govern land use, subdivision, and development decisions. Each of these

WR Planning Stage

elements act in concert to determine the built form taken by the planned neighbourhood area.

Master Drainage Plan

The planning process distills citywide policy into location-specific principles and objectives.
These guide the development of proposed neighbourhoods through the determination of several
foundational design elements: land use composition and interfaces, major roadways, utility servicing,
environmental open space, and development phasing. The asp acts as a bridge between long-term
strategy and practical implementation; it is the first major point of entry into the planning and
development processes and frames all subsequent plans.

Protection Sequence
1: Review
2: Prioritize
Planning Tools
Transferable Development

In a conventional asp process, the mdp and ei are undertaken concurrently. All data and information

Scheme; Conservation

requirements for ephemeral and intermittent watercourse protection at this planning stage will be

Design Guidelines

subsumed into the Master Drainage Plan and Ecological Inventory processes.
The effort to protect ephemeral and intermittent streams through land use and water resources
planning should begin at the asp stage. In this stage, negotiations between City staff and landowner
groups will ultimately determine which categorized watercourses will be preserved and which will be
subject to redevelopment. Geographic information system data55 will assist landowner groups and City
staff identify the ephemeral and intermittent watercourses within the proposed plan area; to classify
and weight them according to a number of criteria; and to frame their preliminary conversations
about environmental open space protection.

Assessment Staging
Ecological Inventory;
Geotechnical Report
Setback Staging
Watercourse Category ID;
Field Assessment Modifiers

master drainage plan

The Master Drainage Plan (mdp) is a stormwater management planning document that determines,
for a developable area within the watershed, a drainage system concept most suitable to existing
conditions and future servicing requirements. For more information about the mdp, refer to the
preceding section 3.2.2 (City Stormwater Management Framework).
The City of Calgary’s mdp Terms of Reference (tor) identifies several elements of the mdp process
germane to the protection of ephemeral and intermittent watercourses. In many respects, existing
processes can be applied to protect and manage these watercourses, but have not been explicitly
directed to this end. In the preparation of an mdp, the responsible consultant will factor ephemeral
and intermittent watercourse protection into their existing workflow.

55 Created by amec Foster Wheeler and Tannas Conservation Services during the technical reporting process.
The data is intended to be made available publicly through The City’s Open Data framework, for use by applicants.
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The following tor elements should be expanded to explicitly include ephemeral and intermittent
watercourses: historical photo and data analysis; field assessment and documentation; identification
of overland escape routes; integration of stormwater control and best management practices;
consideration of appropriate watercourse setbacks; relationship to post-development drainage
conditions; identification and retention of watercourses as eos through City of Calgary Parks.
The analyses which inform the creation of a Master Drainage Plan require both desktop- and
field-based work, and focus on the use of historical data to model the hydrological behaviour of
the watershed, and to identify the constraints and possibilities for preservation of water features
for stormwater management. The mdp planning process occurs concurrently with the asp and ei
processes; the parallel work is used to inform the final outputs of the other two processes.

Actions & Responsibilities:
landowner group

The landowner group will provide the required environmental assessments (Ecological Inventory,
Geotechnical reporting). These assessments will comply with relevant City of Calgary framework
documentation.
The landowner group will use City-provided geographic information system data to locate and
differentiate ephemeral and intermittent streams within the plan area (“Watercourse Overview”).
Data tables summarizing the extent of anthropogenic and vegetation modification, slope (via digital
elevation model), and stream permanence are to be included in the package.56
city of calgary

The Technical Advisory Committee (tac) team will evaluate the applicant’s provided documentation.
Field assessment data drawn from the environmental assessments will be used to prioritize ephemeral
and intermittent watercourses within the asp area for protection. The tac team will meet with the
landowner group to address how the watercourse setbacks will be established.
The tac team will evaluate the Watercourse Overview data provided by the landowner group, with
respect to corporate goals, water resources and land use planning policy, and the recommendations
established in this document. The tac team will use the classification tool, discussed in section 3.4, in
tandem with the provided data to weight and rank on-site streams to frame the internal review process.
A consultant retained by City of Calgary Water Resources will prepare the Master Drainage Plan for
the subject area. Should the asp be funded by a developer, the mdp may be prepared by a consultant
retained by the developer subject to The City’s tor. Water Resources will then review the supplied mdp.

56 The underlying data was gathered during the 2016 stream mapping process and used in the construction of
GIS shapefiles.
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Specific Submission Requirements:
• A Watercourse Overview document, identifying ephemeral and intermittent watercourses within
the plan area.
• Ecological inventory of the plan area, respecting the criteria established in the Ecological Inventory
Framework for Area Structure Plans and prepared by a qualified environmental professional on
behalf of the landowner group. Refer to section 3.2.1 Environmental Reporting Frameworks for a
summary of the data required.
• Geotechnical report for slope stability, prepared by a qualified geotechnical engineer, required for
all sloped areas within the plan area where existing or final design grades exceed 15% or where the
approving authority deems slope stability a concern. Development of slopes defined as 20-33% are
guided by Slope Adaptive Development Policy and Guidelines, while on slopes 33% or greater is to be
avoided. The report also determines the factor of safety, which informs potential reserve dedication.
• Master Drainage Plan, prepared by qualified consultants per section 11.1.3 of the Stormwater
Management and Design Manual and the supplemental Terms of Reference. The plan will identify
many elements relevant to ephemeral and intermittent watercourse protection, including: findings
of existing drainage features, stability and conveyance characteristics, overland drainage features,
and a hydrogeological assessment of groundwater impacts from the preservation of streams in a
natural state.

Cascading Design Factors:
• Ephemeral and intermittent watercourses: Relevant watercourses within the plan area are
identified and classified as ephemeral or intermittent. This factor forms the basis of Step 2
(Prioritize) of the Watercourse Protection Sequence.
• Environmental Open Space (eos) Management: The prioritized watercourses’ riparian lands are
identified and targeted for protection under The City’s eos management directives, established in
the Open Space Plan (2002).
• Plan area overland drainage courses: As part of the Master Drainage Plan process, overland
drainage courses are identified within the plan area. Their connectivity to and influence on
ephemeral and intermittent watercourses prioritized for protection is determined.
• Engineering and stormwater servicing solutions: As part of the Master Drainage Plan process,
the extent of prioritized watercourse integration with engineering and stormwater servicing
solutions is determined.
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3.8.2 Outline Plan / Land Use Amendment
Report Authors:
Developer-funded engineering consultants

City Review / Approval:
Development Engineering (receives application for review);
Development Approvals (approves the smdp).

Description:
outline plan

/ land use amendment

The Outline Plan (op) is a non-statutory planning document that refines the strategic concepts

LU Planning Stage

established in the parent asp to produce a detailed planning and design document for an area

Outline Plan /

within the asp lands. The op is processed concurrently with an application to amend the plan’s land

Land Use Amendment

use from a default designation to one necessary to implement the op and achieve the overarching
vision established in the asp . The op informs the subdivision process, which itself forms part of the

WR Planning Stage

subsequent Development Agreement.

Staged Master Drainage

At the op level, the general design elements established at the asp level are examined in detail.
Environmental preservation and reserve dedication are realized through open space planning, while
land use interfaces, development patterns, and local street networks are finalized. The detailed work
conducted at this stage confirms both land use districts and the preservation of natural areas and
corridors. In a conventional op process, the Staged Master Drainage Plan, associated Floodplain
Management Assessment, and the Biophysical Impact Assessment are each developed.

Plan; Floodplain Assessment
Protection Sequence
3: Conceptualize
4: Contextualize
5: Finalize

Many of the environmental and geotechnical assessment typically undertaken at this stage are instead

Planning Tools

expedited in the preceding asp stage. The completion of the bia remains at this stage; the baseline

Land Use Bylaw Overlays;

(Ecological Inventory) is conducted at the asp stage to gather field assessed data that can be used as

Reserves & Easements

inputs into the watercourse setback’s field assessment modifiers. The Biophysical Impact Assessment
is conducted during the op stage to add more detail to the baseline inventory, and to factor the impact

Assessment Staging

of planned development on affected lands, develop alternatives, and establish mitigating measures.

Biophysical Impact

The op stage builds on the categorization and prioritization of watercourses during the previous asp
stage through the preliminary application of protective setbacks. Field assessment data (Ecological
Inventory, Geotechnical Reporting, and Biophysical Impact Assessment) collected during the asp
and op stages are used as inputs into the setback field assessment modifiers to delineate preliminary
watercourse setbacks within the plan area. At this point, the setbacks will be sized at their largest.
Following this process, the tac team convenes a meeting with the applicant and participating City
representatives to resolve design issues identified in the application circulation process. Through
these discussions, the preliminary setbacks enter the Site Design Review step of the Setback
Composition process. This step considers the cascading design factors identified in the asp and
ongoing op planning stages, reflects the practical planning demands established in the outline plan,
and accommodates a required critical infrastructure (ci) setback.57 These issues are applied to further
modify the preliminary setback extent.

57 For more information about the constituent parts of the watercourse setback, please refer to section 5.3
(Setback Establishment) of the technical report.
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Assessment
Setback Staging
Site Design Review;
Final Setback

At this stage, watercourses with high ecological significance are prioritized as environmental open
space, while those considered of low value may be subject to encroachment by utility or transportation
infrastructure where necessary. Section 3.5.3 (Assessment: Ecological Significance) and technical report
section 3.6.5.4 (Assigning an Ecological Significance Value) establish the criteria and scoring system
necessary to determine the ecological significance value of a watercourse. With ecological significance
in mind, permitted land uses within riparian areas and the setback zones are discussed and decided
upon. For more information about land use and watercourse interfacing, please refer to section 4.2.6
(Land Use) of the Design Guideline Recommendations in this document.
It is also at this stage where retention of previously identified environmental open space is resolved
in discussion with City representatives and the applicant. The site design review stage is informed by
general City planning standards and specific ephemeral and intermittent watercourse guidelines set
out in section 4.2 (Recommendations: Design Guidelines) of this document.
staged master drainage plan

The Staged Master Drainage Plan (smdp) provides additional detail to a segment of the Master
Drainage Plan (mdp) area. For more information about the smdp, refer to the preceding section 3.2.2
(City Stormwater Management Framework).
The Staged Master Drainage Plan also requires demonstration of the effectiveness of habitat
restoration on natural and constructed stormwater wetlands. It is recommended that this process
extend to intermittent and ephemeral watercourses when considered for restoration or realignment.
A decision to restore watercourses should be accompanied by supportive data and analysis: the
historical photography and datasets introduced during the asp stage should be consulted to
determine the extent of watercourse movement over time (the meanderbelt), and a floodplain
assessment should be conducted.

Actions & Responsibilities:
The applicant will provide a Biophysical Impact Assessment, complying with relevant City framework
documentation. The submitted document should acknowledge and comply with the prioritization and
field assessment findings undertaken in the previous stage.
The tac team will evaluate the applicant’s provided documentation. The final impact assessment,
drainage plan, field-modified setbacks, and cascading design factors are considered concurrently
to frame discussion of the impact of design constraints and requirements on setback extent and
orientation.
The tac team will set a meeting with the applicant to discuss outcomes of the internal design
review. Negotiation of these outcomes, considering watercourse prioritization and area planning
goals, is conducted to arrive at a finalized set of watercourse setbacks influenced by classification,
prioritization, and practical design constraints.
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Specific Submission Requirements:
• A Biophysical Impact Assessment, respecting the criteria established in the Biophysical Impact
Assessment Framework, to be completed by a qualified environmental professional.
• Staged Master Drainage Plan, including an evaluation of area floodplains and meander belts,
prepared by qualified stormwater management consultants on behalf of the applicant per section
11.1.4 of the Stormwater Management and Design Manual (2011).
• All other general Outline Plan / Land Use Amendment submission requirements remain in effect.

Cascading Design Factors:
• Plan area overland drainage courses: As part of the Staged Master Drainage Plan process, the
overland drainage courses identified at the mdp stage are integrated into plan area designs, with
particular focus on site grading and landscape permeability.
• Infrastructure / utility / development encroachment: The extent and location of encroachment
into watercourse lands by infrastructure, utility, or development is finalized. Per direction
established in sections 3.5 - 3.6 of this document, if encroachment is required, it should be directed
to low-priority watercourses and offset by corresponding takings in higher-priority watercourses.
• Meander belt width: The extent of watercourse meander (through a historical assessment of
meander belt) is considered to determine the effectiveness of the watercourse setback. Based on
this assessment, the setback may be expanded to buffer potential future watercourse meander.
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3.8.3 Subdivision
Report Authors:
Developer-funded engineering consultants

City Review / Approval:
Development Engineering (receives application for review);
Development Approvals (approval authority for swmr; stakeholder in construction drawing review.);
Approval Authority (for construction drawings; represents corporate position for all stakeholders
within The City).58

Description:
Following approval of the non-statutory op, the applicant may begin the application to legally

LU Planning Stage

subdivide the plan area lands. The subdivision process comprises four distinct stages: submission

Subdivision

of tentative plan; provision of engineering construction drawings; preparation of development
agreements; and endorsement of legal plan. Ephemeral and intermittent watercourse protection,

WR Planning Stage

previously the purview of conceptual plans, is realized in the subdivision process. This section

Stormwater

will briefly introduce each stage of subdivision and reference their relevance to ephemeral and

Management Report

intermittent watercourse protection.
tentative plan of subdivision

The Tentative Plan translates the detailed planning and design elements of the op into a complete
lotting plan for the area. It defines lot dimensions, block and street layout, and preserved
environmental open space. Approval of the Tentative Plan prompts the preparation of a development
agreement between the applicant and The City, which specifies each party’s responsibilities towards
construction and maintenance of infrastructure in the plan area.

Protection Sequence
Completed previously
Planning Tools
Restrictive Covenants;
Reserves & Easements

The completed subdivision application is provided a file number and a manager assigned from

Assessment Staging

Community Planning, who provides context for the application through an analysis of adjacent

Completed previously

conditions. The application is generally circulated to other departments by The City’s Corporate
Planning and Applications Group (cpag) to determine compliance with corporate mandates and

Setback Staging

policy requirements. Following circulation, a detailed team review is conducted to capture specialist

Setback completed

input into the subdivision process.

previously, applied here.

During this stage of the subdivision process, the watercourse setbacks (finalized in the prior stage)
are integrated into the Tentative Plan for subdivision and potential transfer of ownership to The
City. Reserves, easements, and alternative planning tools are explored in section 4.1 (Planning Tools).
Depending on the outcome of the maintenance and monitoring discussions during the smdp process,
the choice of planning tool may be restricted.

58 Stakeholders include Water Resources (Development Approvals, Erosion Control); Utility Line Assignments;
Legal & Utility Survey; Roads (Subdivision Development, Structures, Traffic); Parks, Planning and Development,
Transit Planning, Network Planning, Transportation Solutions, Development Services, Subdivision Development.
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engineering and landscape construction drawings

In tandem, the applicant provides engineering and landscape construction drawings prepared by
qualified engineering professionals. These drawings demonstrate how surface, underground, and
landscape infrastructure supporting the development is to be constructed. The drawings are reviewed
for compliance with The City of Calgary’s design standards in a two-stage process that identifies
lingering problems and requires revisions from the applicant’s design team. The landscape drawings
are submitted directly to The City of Calgary Parks for review outside of the Development Agreement.
This stage of the subdivision process requires consulting engineers to address a number of different
design issues, including site grading, stormwater management, transportation, and utilities servicing.
In this stage, any infrastructure to be constructed adjacent to or within the watercourse corridor
(outfalls, bridges, culverts, bioswales, and rain gardens). For more information as to how these design
elements related to ephemeral and intermittent watercourse protection and management, please refer
to section 4.2 (Recommendations: Design Guidelines).
development agreement

Upon approval of the Tentative Plan, the applicant may request a Development Agreement from The
City. The document is a legal contract that is used to govern residential, industrial, and commercial
developments within the plan area. The document’s constituent parts identify required development
securities and insurance; financial obligations and responsibilities of the applicant governing
infrastructure and public lands; offsite levies; and any special clauses.
At this stage, The City includes the watercourse maintenance and monitoring requirements
established in the smdp as provisions in the Development Agreement. These provisions will vary
depending on the planning tool used to protect the watercourse via setback implementation. For
example, lands protected by environmental reserve (with ownership transferred to The City) will
focus primarily on municipal access; this is addressed in the Landscape Construction Process and
the drafting of Construction Completion and Final Acceptance Certificates. Those protected by
restrictive covenant (with no change in tenure) will require the submission of a private monitoring
and maintenance plan that integrates with a long-term municipal review process.
endorsement

At the endorsement stage, the applicant brings the approved tentative plan of subdivision (and
associated engineering documents and development agreements) to a registered Alberta Land
Surveyor who creates the final Legal Plan and supporting addressing documentation, which is
then recirculated to relevant City departments. The applicant may then submit the tentative plan
for endorsement by the approving authority. The endorsed plan may be submitted for registration
with Alberta Land Titles at any time within the year from date of approval. The subdivision process is
actioned and transfer of lot titles completed.
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Actions & Responsibilities:
The applicant will provide a complete Tentative Plan of Subdivision, Stormwater Management Report,
set of engineering and landscape construction drawings, and enter into a Development Agreement
with The City of Calgary.
The Community Planning File Manager will ensure compliance with submission requirements and
adherence to recommended changes provided by City representatives during file circulation.
The cpag team evaluates the applicant’s provided Tentative Plan and supporting drawings to ensure
that designation of finalized protected watercourses reflects previous discussion outcomes.

Specific Submission Requirements:
• Stormwater Management Report (swmr), to the satisfaction of the requirements established in
the Stormwater Design and Construction Manual.
• Tentative plan of subdivision must include protected watercourses and associated setbacks,
finalized during the previous op stage.
• Engineering construction drawings should include provisions for ephemeral and intermittent
watercourses where possible, per section 4.2 (Recommendations: Design Guidelines).

Cascading Design Factors:
Not applicable. Cascading design factors integrated at Site Design Review stage of setback design,
during the Outline Plan / Land Use Amendment planning stage.
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3.8.4 Development Application
Report Authors:
Developer-funded engineering consultants, if swmr is required.

City Review / Approval:
Development Engineering (receives reports / application for review);
Development Approvals (approval authority for swmr);
Approval Authority (to release Development Permit from perspective of Water Resources
and other City stakeholders).

Description:
The application process concerns the issuance of a development permit, governing the construction

LU Planning Stage

of new buildings; the addition to, replacement or repair of an existing building, a change of land use or Development Application
intensity; or the regrading or excavation of a site.
The development application stage occurs following the implementation of the watercourse setback.
In this respect, it is the first planning stage that is not focused on the classification, prioritization, and
protection of watercourses. Instead, it is responsive to the land use and water management decisions
and restrictions previously implemented. Any decisions made at the preceding Outline Plan and
Subdivision stages must be respected, with particular reference to the potential direction of drainage
from the subject parcel to the protected watercourse corridor.

WR Planning Stage
Site-specific Stormwater
Management through smwr
Protection Sequence
Completed previously

Evaluation of development applications by planning staff include many different design

Planning Tools

considerations.59 These are: land use, encroachments and building proximity, stormwater

Not applicable

management and drainage, access and utilities, site grading, and landscaping and plantings. In
addition to the standard suite of regulations and policy with which applications must achieve

Assessment Staging

compliance, the review process should factor the guidelines recommended in section 4.2

Completed previously

(Recommendations: Design Guidelines).
Where a development application is submitted with the intent to conduct a temporary use on lands
designated Special Purpose - Future Urban Development (s-fud), The City will require the applicant
provide a Watercourse Overview document, as detailed in section 3.8.1.60 The results contained in
the document will be evaluated in a pre-application meeting. Based on the extent of watercourses
identified in the site area, The City will evaluate whether the land can be used for the applicant’s
intended purpose without alteration and/or disruption to the watercourses therein.
If the applicant is applying for a discretionary use to store vehicles (Vehicle Storage - Passenger,
Vehicle Storage - Recreational), they must demonstrate to the satisfaction of The City that the
temporary use does not negatively impact on-site watercourses through the runoff of vehicle effluent,
waste oil, or related substances.

59 In extenuating circumstances, such as specific infill developments or multi-family construction, the review
process may be broadened to include input from the Corporate Planning and Applications Group (cpag).
60 In addition to all other required forms and documents specified by Planning and Development.
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Setback Staging
Post-implementation

Actions & Responsibilities:
The applicant will provide a complete development permit application, with reference to discussion
outcomes from the higher-order asp, op, and Subdivision stages, and the recommended guidelines of
section 4.2.
The Community Planning File Manager will ensure compliance with submission requirements and
adherence to recommended changes provided by City representatives during file circulation.
The Building Services staff will ensure compliance with the Alberta Building Code and relevant
building design elements set out by the lub (referenced in section 4.2.6).
The cpag team evaluates the development application to ensure proposed land use changes,
building proximity, grading, drainage, and/or encroachment management complies with the
recommendations set out in section 4.2.

Specific Submission Requirements:
• The development application should respect the planning and design guidelines set in section 4.2.
• For an application on lands designated Special Purpose - Future Urban Development or outside
of an asp area, the applicant will provide a Watercourse Overview document to identify ephemeral
and intermittent watercourses within the site.
• All other submission requirements, factoring input from higher-level plans and the lub, are in effect.

Cascading Design Factors:
Not applicable. Cascading design factors integrated at Site Design Review stage of setback design,
during the Outline Plan / Land Use Amendment planning stage.
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3.9 Recommendations: Management
Management of the watercourse protection sequence within The City of Calgary’s planning and
development process is supported by a suite of recommended actions. Each of these actions will allow
administration to efficiently integrate watercourse protection into the land use, environmental, and
water planning processes, while ensuring a consistent standard of quality in implementation and
service delivery.

Recommendations:
1. Create an interdepartmental group to integrate the proposed ephemeral / intermittent watercourse
protection framework into The City of Calgary’s planning and development process. Representatives
should be drawn from relevant departments (Parks, Planning, Transportation, and Water
Resources). Coordinate integration of the framework into both large-scale planning processes and
individual application files. Determine, in detail, roles and responsibilities concerning the future
maintenance and monitoring of protected watercourses. Iterate sequence implementation based on
steering group feedback.
Justification: A foundational working group will ensure The City is able to effectively manage
implementation across departments, respond to challenges in a unified voice, monitor the program
and implementation feedback, and iterate the program over time through the application of learned
experience.
2. Conduct quality assessment of field assessment reports supplied by applicants to ensure accuracy
of data inputs into setback design. This assessment to be conducted by a qualified environmental
and water resources professional, who is either (a) a third-party consultant retained for this purpose
or (b) appropriate City of Calgary staff (Parks, Water Resources)
Justification: The design and implementation of the watercourse setback is only as strong as its
supporting data. Quality assessment is imperative to ensure the reliability and veracity of the data,
and ultimately the utility of the final setback.
3. For sites with ephemeral and/or intermittent watercourses identified through the technical
mapping process, the extent of watercourse retention should be verified at the asp stage.
Justification: Early verification of watercourse retention within the plan area will assist landowners
in determining the extent of land area to be preserved as an ephemeral or intermittent watercourse
feature.
4. Incorporate ephemeral and intermittent watercourse project verbiage, professional prerequisites,
data requirements, and reporting outcomes into The City of Calgary’s ei and bia frameworks.
Include provision, per recommendation 3, that on lands with an ephemeral or intermittent
watercourse, assessment work be conducted at the earliest possible time.
Justification: Ensure alignment between general City of Calgary assessment requirements and
watercourse-specific field assessment and prioritization process.
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5. An adaptive management framework (for example, see Figure 10 of the Riparian Action Program)
should be used to monitor performance and evaluate the measures used to mitigate development
impacts to watercourses. This management framework should be used to identify subsequent
improvements to ephemeral and intermittent watercourse protection, to be used in future
development processes. See section 3.7 for direction on program monitoring.
Justification: This has a dual purpose of evaluating the validity of the recommendations over time,
while tracking information in support of the indicator established by the first program area of the
Riparian Action Program.
6. As it relates to the ‘minimize’ tier of the Mitigation Framework (section 3.3.2.b), The City must create
criteria to determine when avoidance of impact caused by development is not reasonably practical
or feasible.
Justification: The ‘minimize’ tier of the Mitigation Framework will only work effectively when
supported by a consistent set of criteria that allows City staff to determine the extent of reasonable
practicality.
7. Desktop- and field-based data requirements supporting watercourse classification and
prioritization will be integrated into The City of Calgary’s Ecological Inventory Framework through
an update to the framework document.
Justification: This establishes clear data and reporting requirements for ephemeral and intermittent
watercourse protection, and incorporates into a familiar framework for assessing features for
ecological significance.
8. Per current eos policy, an applicant will submit a management plan for designated protected
watercourses to The City of of Calgary for review of compliance with the mitigation framework.
Justification: This establishes clear responsibility (whether on behalf of the applicant or The City)
to maintain / monitor the protected lands, and connects to the program listed in recommendation 5.
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3.10 Recommendations: Education
City staff and their counterparts in the development industry must be made aware of the importance
of ephemeral and intermittent watercourse retention, and how it can support their strategic goals
and daily work. An educational component is necessary to articulate how the initiative is expected
to integrate with the planning and development process, and to define the roles and responsibilities
of each stakeholder in the protection sequence. This section will determine the requirements of an
educational tool and provide several actionable recommendations that work together to constitute an
effective communication strategy.

3.10.1 Education Toolkit
A toolkit supporting riparian land use efforts will include, at minimum, a suite of visually-appealing
print and digital summary materials, the ephemeral and intermittent watercourse geographic
information system data produced in this process, and Appendices A (watercourse assessment
procedure) and B (1:50,000 scale maps) of the technical report.
The suite of summary materials should include an informational brochure that explains the intent,
process, and outcomes of riparian land use planning, and an information package that explores these
elements in depth. The composition of the materials should consider the “user”: the development
community and its consultants, and City of Calgary administration. In this respect, actions, roles,
responsibilities, and requirements should be a constant presence in subsequent toolkit sections.
In Table 5 (below), several elements are identified to include in any subsequent information package.
Relevant sections from this document have been provided as the basis for future content development.
A sample brochure has been drafted to demonstrate how the elements can be combined to produce an
effective tool. All material should follow the requirements and standards established by the Creative
Services branch of The City of Calgary’s Customer Service & Communications department.
EDUCATION TOOLKIT REQUIREMENT

RELEVANT DOCUMENT SECTION(S)

Policy brief (focus on Riparian Action Program)

S2.1 Project Mandate

Rationale for watercourse protection

S1.2 Ephemeral and Intermittent Watercourses

Compliance requirements (data, planning policy, etc.)

S3 Integrated Decision-Making Model

Riparian land use planning sequence

S3.1 Watercourse Protection Sequence

Defining, classifying, and prioritizing watercourses

S3.4 Classification; S3.5 Prioritization

Field assessment, reporting, and review process

S3.2 City Environmental Reporting Frameworks

Riparian land use planning integration with planning process

S3.8 Land Use and Water Planning Integration

Setback composition design and factors

S3.6 Setback Composition / S5.0 (Technical Report)

Mitigation framework and variance

S3.3 Mitigation Framework

Planning tools and process staging

S4.1 Planning Tools; S3.8 Land Use and Water Planning Integration

Performance monitoring / adaptive management

S3.7 Monitoring

Table 5. Education toolkit content references
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Figure 8. Educational toolkit brochure, highlighting the types of pertinent information recommended for inclusion.
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Recommendations:
1. Conduct ‘lunch and learn’ sessions with City of Calgary staff from departments included in the
ephemeral and intermittent watercourse interdepartmental group (see recommendation 3.9.1.1).
The content of these sessions should be informed by the Riparian Action Program, and the
educational content discussed above.
Justification: Communication with and outreach to affected staff members will be key in effective
integration of the project into The City of Calgary’s planning and development process.
2. Host information sessions with bild Calgary Region (formerly local Canadian Home Builders’
Association and Urban Development Institute chapters). Introduce the mandate of the program, its
goals, and the tangible influence it will have on the development and planning process, and sitespecific issues.
Justification: Communication with and outreach to the development community will be key in
gaining their support for ephemeral and intermittent watercourse protections under The City of
Calgary’s planning and development process.
3. Organize a sponsored ‘mini-conference’ to introduce the aims of the program, its implementation,
programming, and process to consulting biologists, civil and environmental engineers, agrologists,
and environmental planners. Tie the conference to the yearly learning credit requirements of the
respective professional groups (Alberta Society of Professional Biologists, Alberta Association
of Professional Engineers and Geoscientists, Alberta Institute of Agrologists, and the Alberta
Professional Planners Institute) to generate interest and provide an incentive for attendance.
Justification: Communication with and outreach to the environmental professional community will
be key in gaining support for ephemeral and intermittent watercourse protections within The City of
Calgary’s planning and development process.
4. Integrate the ephemeral and intermittent watercourse program concept into section 3.0 Community
Services and Amenities (3.4 Environmental Open Space) of The City of Calgary’s New Community
Planning Guidebook.
Justification: Refinement of the environmental open space - watercourse categories, and inclusion
of reference to the Riparian Action Program will connect the scientific foundation and policy
recommendations of this planning process to the implementation guidelines within the Guidebook.
5. Develop print reference materials (guidebooks, brochures) for distribution at open houses during
the asp process. Selected text from this document is intended to be repurposed into subsequent
material.
Justification: Print materials will provide a common point of reference for City staff, landowners,
and applicants as they move through the planning and development process together.

61

EPHEMERAL & INTERMITTENT STREAMS Planning Policy Document / August 2017

4. Planning Tools &
Design Guidelines
The implementation of the watercourse protection sequence is guided by a robust set of planning tools
and design guidelines. While informed by planning best practices and City of Calgary policies, the
tools and guidelines are considered in context of ephemeral and intermittent watercourse protection
and tailored to their specific requirements.
Planning tools are introduced and evaluated according to their utility for watercourse protection.
Design guideline recommendations are predicated on a review of existing City of Calgary policy. This
identified existing areas of agreement and divergence. Where divergent policy guidelines were found,
an alternative is recommended.

4.1 Planning Tools
The City of Calgary has a number of different planning tools at their disposal to effectively manage
ephemeral and intermittent watercourses through the planning and development process. This
section will introduce the available options, provide the legislative basis for these tools, the stage in the
planning process in which they are applied, and a discussion of the benefits and challenges present for
each. The tools discussed are: reserves and easements, natural area designation and overlay within the
Land Use Bylaw, restrictive covenants, and transferable development credit schemes.
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4.1.1 Reserves & Easements
TOOL: ENVIRONMENTAL RESERVE

STAGING

LEGISLATION: MUNICIPAL GOVERNMENT ACT S. 664(1)

Outline Plan, Subdivision

LAND TENURE / INTEREST

Municipality / Municipality

BENEFITS

ISSUES

Can be required by approving authority as a condition of subdivision

Dedication only triggered by application for subdivision,
and may only occur during that process

Municipality not required to compensate

Costly for landowner proponent; dedicated without compensation

Offers high degree of protection for subject lands

Municipality becomes responsible for maintenance of reserve lands

Flexible in its implementation

Compliance with MGA – absence of commonly understood definitions

Environmental reserve (er) is land transferred from the applicant landowner to the municipality (the
approving authority) to preserve lands deemed environmentally sensitive or hazardous, at the time of
subdivision. This tool is one of the most common approaches to the management and protection of
environmental open space, and is supported by a planning process accustomed to its use. The transfer
of lands designated as environmental reserve is within the municipality’s legal ability and does not
require compensation be provided to the landowner. The tool is sensitive to site-specific context;
the area designated as environmental reserve can be sizeable and does not account for other land
transferred for utility right-of-way and municipal reserve requirements. In those cases, the takings
may not exceed 30 and 10 per cent of the parcel area, respectively.
Through section 664 of the mga,61 the approving authority is granted discretion to require
environmental reserve dedication where any area within the subject parcel 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

There are a few considerations to draw from the above criteria. In subsection (a), references to the
swamp, gully, ravine, coulee, or natural drainage course are not accompanied by clear definitions
supported by legislation. As a consequence, a difference in interpretation of these features can emerge
between the applicant and the approving authority during a subdivision process.
The restrictions set out in subsections (b) and (c), concerning flooding and instability, and pollution
prevention and public access, are significant. Together, these restrictions provide the approving
authority with discretion to support environmental policy goals. Ephemeral and intermittent streams
are, with a notable caveat, generally suitable candidates for dedication as environmental reserve lands
per the conditions set out in these subsections.

61 As part of the modernization of the Municipal Government Act through the introduction of Bills 8, 20, and 21,
subsections 664(c)(i) and (ii) are repealed and immediately added to subsections 664(1.1)(b) and (d). This reflects
the broader changes intended for environmental reserve: that it is to apply to lands not suitable for development.

63

EPHEMERAL & INTERMITTENT STREAMS Planning Policy Document / August 2017

However, dedicated reserve lands containing these watercourses should not be relied on as pollution
prevention systems.. Such a use would betray the multiple benefits of ephemeral and intermittent
watercourses within a broader watershed, and work counter to the aims of this project. If pollution
prevention is identified as a goal within lands targeted for development, appropriate mechanisms
should be deployed upstream of the subject watercourses in order to manage local pollution prior
to discharge.
In subsection (c), a protective buffer strip is introduced, with only a minimum extent defined. A
maximum width is left open to discussion, and is subject to “the reasonable interpretation of what
is needed for ‘preventing pollution’ or ‘providing public access’ [by the approving authority].”62 The
watercourse setback composition process is a useful frame for this discussion. The procedural
requirement, introduced in section 3.6, to use field-assessed soil, vegetation, and topographic
watercourse conditions provides a defensible and scientific rationale for determining the maximum
buffer strip extent.
The use of land dedicated as environmental reserve is statutorily limited to public park space or
must be left in its “natural state.” Public access to lands dedicated as environmental reserve cannot
be generalized; it is a function of specific subdivision and land use decisions, and the controlling
municipality’s comfort with liability. The expansiveness of the reserve tool renders it suitable for use in
a variety of watercourse classification contexts.

62 Unger (2011), 2.
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TOOL: ENVIRONMENTAL RESERVE EASEMENT

LEGISLATION: MUNICIPAL GOVERNMENT ACT S. 664(2)

STAGING

LAND TENURE / INTEREST

Outline Plan, Subdivision

Applicant / Municipality

BENEFITS

ISSUES

Voluntary agreement between landowner and approving authority

Dedication only triggered by application for subdivision and may only
occur during that process

Municipality not required to compensate

Costly for landowner; easement granted without compensation

Offers high degree of protection for subject lands;
discharge only if plan cancelled through bylaw

Compliance with MGA – absence of relevant definitions

Flexible in its implementation

Access and maintenance deprioritized

Environmental reserve easement (ere) is an alternative to environmental reserve dedication as a
planning tool. Here, the municipality and the applicant landowner may choose ere as a voluntary
tool to manage environmentally sensitive lands within the parcel. Through section 664(2), the ere
is voluntarily registered on the parcel in favour of the municipality and remains in effect following
transfer of ownership. The language used to define the easement is “for the protection and
enhancement of the environment.”63
The utility of the easement in context of ephemeral and intermittent watercourse protection is similar
to environmental reserve. A significant differentiator concerns tenure; landowners retain their subject
lands but agree to restrict their use and encroachment by development. When determining the most
suitable tool to use, the municipality should anticipate the extent of maintenance and monitoring they
believe the subject lands will require.
The decision to use an easement over a reserve suggests that the site-specific context or municipal
priority precludes a need for extensive maintenance. Were maintenance a priority, the access and cost
concerns would render the standard reserve a more appropriate choice. In this respect, environmental
reserve easement should be applied to watercourses determined in field assessment to have
reduced environmental significance or limited connectivity to the broader watershed. In these cases,
maintenance and access will be less imperative.

63 Government of Alberta, Legislature, Municipal Government Act, RSA 2000, c. M-26, s. 664(3).
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TOOL: MUNICIPAL RESERVE

STAGING

LEGISLATION: MUNICIPAL GOVERNMENT ACT S. 666(1)

Outline Plan, Subdivision

LAND TENURE / INTEREST

Municipality / Municipality

BENEFITS

ISSUES

Can be required by approving authority as a condition of subdivision

Dedication only triggered by application for subdivision

Municipality not required to compensate

Amount of land available for dedication is limited.
Implicit need to use land as park / recreational area

Municipal reserve (mr) is land transferred from the applicant landowner to the municipality to
provide lands for open space, recreational areas, or school facilities at the time of subdivision.
By way of its open space and recreational provisions, this tool can be used to indirectly manage
environmentally sensitive or community association lands.
As environmental protection is not the sole purpose of the tool, it has not been optimized to this
end. Restrictions on the types of uses possible within lands dedicated as municipal reserve dictate
that environmental features can be protected only if factored into the design of park or recreational
space. Allocation of dedicated land is also limited; up to 10 per cent of the parcel under subdivision
application may be dedicated to the municipality, less lands dedicated as environmental reserve or
environmental reserve easement. The tool’s provision for payment-in-lieu, where up to ten per cent of
the land’s market value may be paid to the approving authority in lieu of dedication, also suggests that
environmental protection is not a necessity but instead an option.
The applicability of this tool in context of ephemeral and intermittent watercourses is feasible, though
limited. The reserve requirement that land be dedicated as park or open space – areas with a public
access component – suggests that anthropogenic influences will come to define watercourses within
these areas.
A key consideration will be the type of uses envisioned for the reserve lands. Municipal reserves can
include pathway access, built activity spaces, and natural area spaces, among others. Each of these
uses brings different implications for watercourse interfacing. Reserve lands characterized by built
activity spaces are applicable to watercourses demonstrating low network connectivity or significant
disturbance. In contrast, those exhibiting high connectivity and little anthropogenic influence should
be included only in reserve lands subject to low-impact interventions, such as pathways or natural
park areas.

EPHEMERAL & INTERMITTENT STREAMS Planning Policy Document / August 2017

66

TOOL: CONSERVATION RESERVE

STAGING

LEGISLATION: MUNICIPAL GOVERNMENT ACT, MOD. S. 664(2)

Outline Plan, Subdivision

LAND TENURE / INTEREST

Municipality / Municipality

BENEFITS

ISSUES

Can be required by approving authority as a condition of subdivision

Dedication only triggered by application for subdivision

Offers high degree of protection for subject lands

Municipality becomes responsible for maintenance of
reserve lands

Compensation provided to landowner by receiving municipality

Municipality required to compensate; sustainable funding model unclear

Responsive to municipality’s governing municipal development plan, proof of
environmentally significant features
Conservation reserve (cr) is a new planning tool that will be used to protect “environmentally
significant lands such as wildlife corridors, significant tree stands or other environmentally significant
features municipalities may wish to conserve.”64 The tool, created as part of the Government of
Alberta’s modernization of the mga is a response to public feedback concerned with the perceived
lack of clarity characterizing environmental reserve dedication, and the consequent disconnect in its
interpretation and implementation.
In section 664.2 of the modernized Municipal Government Act, the applicant landowner may be
required, at time of subdivision, to provide part of the subject parcel as conservation reserve if:
(a)

in the opinion of the subdivision authority, the land has environmentally significant features,

(b)

the land is not land that could be required to be provided as environmental reserve,

(c)

the purpose of taking the conservation reserve is to enable the municipality to protect and
conserve the land, and

(d)

the taking of the land as conservation reserve is consistent with the municipality’s municipal
development plan.

The criteria above suggests that the choice to use conservation reserve to protect environmentally
significant lands is one that is informed by a great deal of discretion. The language of subsection (a)
provides the municipality with the agency to request dedication of any lands deemed environmentally
significant as reserve. This is supported by subsections (c) and (d), where environmental significance
is determined, in part, by the municipality’s own corporate- and policy-based environmental
management goals. The one caveat for use exists in subsection (b), where a selection hierarchy
is established. In this sense, use of conservation reserve may only occur if it is demonstrated that
environmental reserve cannot be used to protect the subject lands. It can be inferred that a situation
where lands are dedicated under conservation reserve is one where the conditions of section 664 (a-c),
concerning environmental reserve, are not met yet the land remains environmentally significant in the
opinion of a qualified environmental professional.
The conservation reserve is notably different in how it approaches compensation. The proposed tool
requires that the municipality receiving the dedicated environmental land compensate the landowner
within thirty days of issue of a new land title. The compensation amount is equal to the market value of
the reserve land when notice of subdivision approval was communicated by the approving authority,
per modernized mga section 664.2(3). If a compensation agreement between the applicant and the
approving authority cannot be reached, the matter is determined by the Alberta Land Compensation
Board.

64 Government of Alberta, “Municipal Government Act Review: How do municipalities work together and plan for
growth?”, (2016). http://mgareview.alberta.ca/whats-changing/plan-for-growth/.
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While the conservation reserve remains conceptual until passage of the modernized mga, there are
important considerations that will inform its future applicability as it relates to both general use and
the protection of ephemeral and intermittent watercourses. In the first consideration, a municipality
seeking to use this planning tool must compensate the landowner in kind. For this to occur as part of
an ongoing planning process, a sustainable funding model must be designed and implemented.
The second consideration rests in the application hierarchy established in section 664.2(b) of the
modernized mga. A municipality must first demonstrate that environmental reserve is not applicable
to the protection of specified environmentally sensitive lands.
It is recommended that the utility of conservation reserves be studied further. The discretionary power
granted by the tool, coupled with its very specific use cases, suggests a powerful tool that cannot be
deployed in every instance. It remains to be seen how an ephemeral or intermittent watercourse and
associated setback could be dedicated under conservation reserve in coordination with what may
be adjacent areas qualifying as Environmental Reserve. Environmental reserve would capture a
majority of watercourse instances, given the tool’s focus on natural drainage courses and unstable,
flood-prone lands.
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TOOL: CONSERVATION EASEMENT

STAGING

LEGISLATION: ALBERTA LAND STEWARDSHIP ACT, S. 28 - 35

Outline Plan, Subdivision

LAND TENURE / INTEREST

Applicant / Municipality

BENEFITS

ISSUES

Not discharged at time of sale

Can be discharged by AB Minister of Environment if deemed in public interest

Can protect areas beyond those deemed suitable for protection by
environmental reserve

Agreements must be crafted carefully – transparency, constitution, and
flexibility key considerations in success.

Can be required by approving authority reactively (as a condition of
subdivision) or in a proactive manner

Subsequent landowners may neglect CEs due to lack of knowledge and
enforcement.
Used in rural areas; utility may be limited in an urban context.

Conservation easement (ce) is a planning tool which codifies a voluntary agreement between a
landowner and a qualified organization to maintain a parcel of land, or a portion within, in a desired
state. In Alberta, the ability to designate and register a conservation easement is governed by alsa
sections 28 to 35. A qualified organization includes municipalities, subdivision authorities, the Crown,
and registered charities governed by a specific land preservation mandate.65
Municipalities use conservation easements to preserve environmentally sensitive lands. In this
instance, development rights are not considered transferred from the landowner to the qualified
organization. Instead, the land is considered sterilized from future development. Typically, the
planning tool is implemented via a condition within a development agreement or systematized
through a transferable development credit scheme. The decision to use a conservation easement
to preserve land is significant. The agreement is understood generally to be indefinite and once
registered requires subsequent land owners to follow the original agreed-upon terms.
Section 29(1) of alsa sets out the purposes to which a conservation easement may be granted to
a qualified organization. In contrast to the defined conditions established in the mga to dedicate
environmental reserve, there are few restrictions placed on the location and size of a conservation
easement as long as one or more of the purposes below remains true:
(a)

the protection, conservation, and enhancement of the environment;

(b)

the protection, conservation, and enhancement of natural scenic or aesthetic values;

(c)

the protection, conservation, and enhancement of agricultural land or land for agricultural
purposes;

(d)

providing for any or all of the following uses of the land that are consistent with the purposes
set out in clause (a), (b), or (c):
(i)

recreational use;

(ii)

open space use;

(iii) environmental education use;
(iv)

use for research and scientific studies of natural resources.

The utility of this tool in context of ephemeral and intermittent watercourses can be evaluated
according to its pertinence and its practicality. Given the broad remit of the purposes established
in section 29 of alsa, a conservation easement can be operationalized by a qualified organization
to protect watercourse lands. Concerning practicality, recall the access and cost concerns raised in
discussion of maintenance and environmental reserve easements; the same are true here. The tool
is best used in a situation where the environmental significance and connectivity of a watercourse is
limited; if not, a tool granting transfer of ownership may be more applicable.

65 Unger, 2011.
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4.1.2 Partial Interests
TOOL: RESTRICTIVE COVENANT

STAGING

LEGISLATION: LAND TITLES ACT, S. 48; MUNICIPAL GOVERNMENT ACT, S. 651.1

Subdivision

LAND TENURE / INTEREST

Applicant / Municipality

BENEFITS

ISSUES

Adheres future land owners to conditions set out in covenant.

Restriction on one parcel (servient tenement) must demonstrate benefit to
other parcel (dominant tenement)

Can be termed or established indefinitely.

Covenants inherently negative (prevention of a use)

Not discharged at time of sale, annexed to land.

Can be discharged by owner of dominant tenement
Can be removed by Court if deemed in public interest
To be effective, requires monitoring and enforcement by City

A restrictive covenant (rc) refers to a collective right to limit the possible use and / or development
of an individual’s private land. The covenant, registered against title, establishes an interest to control
land use and development, or to maintain consistency across a number of adjacent parcels. This tool
can govern architectural and urban design elements, land uses, and site-specific activities. Restrictive
covenants can also be applied at a broader scale to master-planned subdivisions. Each parcel of
land is treated as both dominant and subservient tenements with uniform restrictions applied to the
benefit of the development at large.
The intent of the restrictive covenant follows closely other tools associated with planning and
development. It differs in implementation. Unlike easements, restrictive covenants are unable to grant
a positive right (such as an access right-of-way) and unlike a land use bylaw regulation, the covenant’s
authority results from explicit agreement between landowners, and not from the regulatory powers
conferred to a municipality by the mga.
There are four requirements needed for the creation and enforcement of a restrictive covenant:66
1. There must be a servient tenement, which is subject to the restriction, and a dominant tenement,
which benefits from the restriction. This must be ascertainable from the instrument. As noted, this
can be applied at the time of subdivision to each parcel in a master-planned community.
2. The covenant must be restrictive, or negative, in nature so that the court can remedy a breach by
granting an injunction restraining an act, which would be in violation of the covenant.
3. The covenant must “touch or concern the land” which means that it must be a restriction that
benefits or enhances the value of the dominant tenement.
4. The covenant must be annexed to the land, which can be accomplished through express words or by
implication from the provisions of the agreement.
In Alberta, legislation enabling restrictive covenants is found in section 48 of the Land Titles Act
and section 651.1 of the mga. A restrictive covenant is only observable by the parties subject to the
instrument; owners of lands with a restrictive covenant on title are able to petition the court to stop
land use or development on subject land which contravenes the covenant’s conditions.

66 Government of Alberta - Land Titles, Procedures Manual - Restrictive Covenants, (2005, April 15). http://www.
servicealberta.gov.ab.ca/pdf/ltmanual/RES-1.pdf.
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Though restrictive covenants are often used by private landowners, they can also be used as a tool by
municipalities.67 Section 651.1(2) of the mga extends the covenant’s applicability to municipal powers.
Here, the municipality must be identified in the instrument and have tenure over the lands designated
therein, or be the registrant of the covenant and the beneficiary of the restrictions set out by it.
The usefulness of this tool in context of ephemeral and intermittent watercourses is inconsistent. The
requirements for a restrictive covenant are broad enough to allow for the protection of watercourses;
a dominant tenement can be seen to benefit from the aesthetic and material benefits of the protection
of environmentally significant lands. That the covenant is also restrictive supports a setback limiting
encroachment and disruption to subject lands.
An issue is found in the tool’s inability to grant a positive right, such as a right-of-way. This limits its
applicability to watercourse protection in this context; the critical infrastructure component of the
watercourse setback functions as a utility right-of-way. In this respect, were the tool used it would
necessitate separating the critical infrastructure setback from its parent watercourse through means of
another planning tool, or leaving it unused.
The tool is also characterized by self-enforcement. If a restrictive covenant is applied at time of
subdivision by the applicant, responsibility to adhere to its conditions falls to the future owners of
the subdivided parcels. Given the relative obscurity of ephemeral and intermittent watercourses as
a valuable environmental feature, encroachment into the setback areas may be underreported by
adjacent landowners. To overcome this, the municipality would require a monitoring program to
ensure compliance with the conditions of the restrictive covenant.

4.1.3 Land Use Regulation
The following section explores the possibility of using Land Use Designation and Overlay to regulate
development and activity in and around environmentally sensitive lands. While these approaches
could deliver a similar outcome as other planning tools, their implementation is a significant
differentiator. These approaches offer a greater degree of flexibility, wider application, require no
registration on title, and no compensation to the affected landowner. Some disadvantages exist.

67 Mark Harvey, “Review use of restrictive covenants in Alberta, urges planning prof.,” CBC News (2016, June
3): http://www.cbc.ca/news/canada/edmonton/review-use-of-restrictive-covenants-in-alberta-urges-planningprof-1.3613413.
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TOOL: DEVELOPMENT SETBACKS, LAND USE BYLAW

LEGISLATION: MUNICIPAL GOVERNMENT ACT, S. 640(1)

STAGING

LAND TENURE / INTEREST

Outline Plan

Applicant / Applicant

BENEFITS

ISSUES

Adheres future land owners to land use regulations

Politically difficult

Indefinite, unless changed by municipality

Protections can be redistricted out or removed by later municipal
administrations

Would use existing City development and use setback restrictions.

‘Piecemeal’ approach to preservation of environmentally significant features

No compensation required from municipality

Reduction of land value requires defensible position informed by long-term
planning objectives and professional rigour

A municipality determined to use only the lub to support protection of environmentally sensitive
lands could do so through the application of a development or use setback. Section 640(4)(i) of the
Municipal Government Act enables restrictions on building development:
(a)

on land subject to flooding or subsidence or that is low-lying, marshy, or unstable,

(b)

on land adjacent to or within a specified distance of the bed and shore of any lake, river,
stream, or other body of water.

A ‘building’ includes anything constructed or placed on, in over or under lands, but does not include
a highway or road or a bridge that forms part of a highway or road. In Calgary, all land use regulations
include a general provision for this. The lub also includes specific provisions for parcels adjacent to
the floodway, flood fringe, and overland flow areas designated by the Government of Alberta.
If the municipality is not inclined to require dedication of ecologically significant areas at the time
of subdivision, the development setback becomes a de-facto environmental buffer. However, by
not seeking transfer of ownership or interest in the land, the municipality cedes any future right to
the maintenance or monitoring of these lands. Absent this and consistent bylaw enforcement, the
setbacks could very easily be encroached upon by future development or activity on site.
An exclusive use of activity regulation to govern environmentally sensitive lands brings other
challenges. It can be politically unpopular, as the action would effectively sterilize large and
contiguous parts of privately-owned plan areas from development and thus reduce land value. Access
to the watercourse would also be significantly reduced. While utility and stormwater access could be
maintained, private ownership would prevent retention and incorporation of these protected areas
into larger ecological corridors or passive recreational trail systems. Finally, unlike other planning
tools under review, this approach can be changed or removed by future municipal administrations.
There remain some limitations on the use of development setbacks to manage ephemeral and
intermittent watercourses. First, the use of the terms “bed” and “shore” in section 640(4)(i) of the
Municipal Government Act may limit the applicability of development setbacks in this context, as
ephemeral watercourses do not typically possess a clearly defined bed and shore. Second, it is
recommended that this approach only be considered where the subject watercourse is heavily
modified (constructed, non-native plantings) and disconnected from a broader hydrological network
but may still require setback protections to prevent overland flooding. Other planning tools are better
suited to protecting watercourses that are characterized by connectivity.
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TOOL: ENVIRONMENTAL OVERLAY AREA, LAND USE BYLAW

LEGISLATION: MUNICIPAL GOVERNMENT ACT, S. 640(1)

STAGING

LAND TENURE / INTEREST

Outline Plan

Applicant / Applicant

BENEFITS

ISSUES

Flexible in application – can be twinned with underlying land use districts to
achieve tailored land use mix

Land use overlays used minimally by City of Calgary

Could use existing City land use category - Urban Nature - as basis.

Land use category S-UN used for reserve lands, alteration to Land Use Bylaw
language required.

No compensation required by municipality
Indefinite, unless changed by municipality

An environmental overlay area is a complementary approach to watercourse protection
administered through the Land Use Bylaw. In brief, an overlay is a regulatory tool that acts as an
adjunct to the “base” land use district. The overlay may share common boundaries with its underlying
base zone, but can also span multiple base districts and allow different land use districts to be
directed to support a common goal. In the event where an overlay condition conflicts with another in
the base condition, the overlay will take precedent. To be effective, the design process of an overlay
must answer three questions: what is its purpose, what areas does it apply to, and what specific
requirements and restrictions does it establish?
Overlay districts are used to guide development within an area deemed significant for cultural, social,
economic, or environmental reasons. They can also be used to manage and protect environmental
resources that cross multiple base land use districts. For example, an overlay district designed to
manage watercourses within a specific area may aim to ensure pre-development flow regime and
integrity, or to prevent overland flood damage to adjacent parcels and development.
As with base districts, clear and unambiguous language is required to ensure an effective application
of regulations during land development, and to prompt efficient review during the application process.
As the items found in an overlay provision are similar to those in base districts, evaluation and
compliance can easily be streamlined into existing subdivision, land use designation, and building
permit application review processes.
The defining linear connectivity, topographical and vegetation characteristics, and hydrological
instability make ephemeral and intermittent watercourses a suitable candidate for additional
protection via application of an overlay district. Regulations surrounding building setbacks, density
regulations, lot sizes, vegetation requirements, and floor height minimums could be tailored to satisfy
the specific conditions presented by these watercourses. For more information on such potential
regulations, please refer to the following section 4.2 (Recommendations: Design Guidelines).
This approach offers a greater degree of protection to environmentally significant lands relative
to general land use regulation. In this sense, an overlay district can be seen as an improvement
to the incremental parcel-by-parcel development setback. However, there remains two notable
disadvantages to the overlay approach. First, the overlay lacks the rigour offered by other planning
tools that transfer ownership or interest in subject lands to the municipality. In this sense, the tool is
less equipped to offer the municipality control over these ecologically sensitive lands. Second, the
relative obscurity of ephemeral and intermittent watercourses in a planning context may reduce the
utility of their global protection through a specific overlay district.
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4.1.4 Administrative
TOOL: TRANSFERABLE DEVELOPMENT CREDIT (TDC) SCHEME

LEGISLATION: ALBERTA LAND STEWARDSHIP ACT, DIV. 5

STAGING

LAND TENURE / INTEREST

Area Structure Plan

Applicant / Municipality (CE)

BENEFITS

ISSUES

Provides equitability for landowners – lands deemed environmentally sensitive
do not represent compensation loss.

Scope of program requires years to appreciate outcomes

Proactive and enduring conservation planning

Potentially complex to implement – goal would need to be larger than
watercourse preservation

Self-funding program

Provincial cabinet approval required

A transferable development credit (tdc) scheme is a voluntary initiative that credits preservation
of environmentally sensitive land through the transfer of development potential to areas of less
ecological value, and more appropriate for new development. As a market-based solution to
environmental protection, the tdc scheme provides a number of advantages. It responds to
development pressure by separating the development potential of land from itself, it protects land
with minimal capital investment by the municipality, and provides an opportunity for a large amount
of environmentally sensitive land to be preserved at once.
In October 2009, tdc schemes were enabled by legislation included in sections 48 to 50 of alsa.
Though section 48(2) of the Act suggests that a scheme may only be established at the behest of an
overarching regional plan or through the approval of the Lieutenant Governor in Council, a tdc
scheme can be established by any municipality wishing to do so.68
In a typical tdc scheme, preservation areas are identified and defined by a municipality. Area
landowners are then able to sell development “credits” associated with their (sending) land to an
interested developer who allocates the credits to increase density (or a related function) on (receiving)
lands owned elsewhere. Future development, subdivision, or redesignation is then prohibited on the
sending land through the registration of a conservation easement or restrictive covenant on title.
Transferable development credits represent a unit of exchange and are equal to a commonly used
measure of development, such as units, floor area, or developable land area. Depending on the intent
of the tdc scheme, it may allow received credits to be drawn from one or more sending areas and
applied to one or more receiving areas. Typically, administration and monitoring of the tdc scheme is
conducted by the municipality in which the sending and receiving lands are located.
The Miistakis Institute, a Calgary-based natural resource and land management research group, has
identified five steps necessary to development and implement a transferable development credit
scheme:69
1. Determine demand and feasibility though consultation, background studies, and review of existing
procedures;
2. Initiate consultation with land owners and development community;
3. Identify ‘sending’ and ‘receiving’ areas using existing environmental mapping and growth
management studies;
68 Guy Greenaway, “Transfer of Development Credits,” webinar presentation, Miistakis Institute ALSA Tools and
Municipalities series, (Calgary, AB, 31 January 2017).
69 Guy Greenway and Kimberly Good, “Transfer of development credits in Alberta: A feasibility review,” Miistakis
Institute, prepared for Government of Alberta - Sustainable Resource and Environmental Management (March
2008).
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4. Create a development credit system, which determines how the valuation, transfer, and
administration of the ‘send/receive’ exchange,
5. Identify which planning tools are best suited to sterilize development on parcels targeted for
preservation.
This planning program is applicable to ephemeral and intermittent watercourse management. The
ability to sell development credits in order to discourage development on environmentally sensitive
lands could support a total approach to watercourse protection while supporting density goals in
the Municipal Development Plan. However, the extensiveness of the tdc scheme – given the steps
articulated above – suggests that protection of watercourses would not be its sole remit. To be a
worthwhile application of time and cost, a scheme would have to expand its focus and factor the
preservation of any lands determined to be ecologically significant (done at the asp stage through
the identification of Environmentally Significant Areas in the Ecological Inventory) during the field
assessment process.
To be worthwhile on basis of time and cost, a scheme would have to expand its focus to the
preservation of any lands determined to be ecologically significant during the field assessment
process.
There are a considerable number of practical questions associated with both the implementation and
subsequent administration of any tdc scheme. For a program to be successful, these would first need
to be answered. This list is not exhaustive but does attempt to highlight the breadth of challenges faced
by a municipality aiming to develop a scheme. Questions include:
• Where are the receiving areas suited for high(er) density development?
• What environmental preservation efforts would be included? Which would not?
• How will these areas accommodate an increase in density (or achieve a related bonus), and would it
align with intensification policies of the Municipal Development Plan?
• How are development rights severed from the land, and how are they transferred to a receiving
property?
• Who would be responsible for administration of the scheme, and how would it be managed?
• How would the program be sustained and monitored over time to measure compliance and
achievement?
Further comment on this approach is beyond the scope of this project. If City Administration is
interested in pursuing this further, it is recommended that environmental planning and legal experts
be consulted.
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4.2 Recommendations: Design Guidelines
The following planning guideline recommendations adhere to the mitigation framework to guide
planning and design decisions where development interfaces with and impacts on environmental
open space. Justifications are provided where necessary.

4.2.1 Transportation

Objective

A number of watercourse interface issues arise in the consideration of transportation infrastructure

To facilitate community and

and network design. During the asp and op stages, the municipality must balance the mobility

mobility through a managed

and accessibility needs of residents and commercial actors with projected environmental impacts.

approach to transportation

Transportation infrastructure interfacing is a key consideration in ephemeral and intermittent

network design that

watercourse management. Unlike larger water features such as rivers, the continued viability and

minimizes potential

existence of ephemeral and intermittent watercourses is threatened by improperly interfaced

impact (removal, diversion,

transportation infrastructure. With consideration of the Calgary Transportation Plan, this section will

runoff) on ephemeral and

present recommendations that focus on the transportation infrastructure design approaches that

intermittent watercourses

mitigate impact to the integrity of ephemeral and intermittent watercourses.

and adjacent riparian areas.

Recommendations:
1. The need for a watercourse crossing must be effectively demonstrated through an assessment of the

Reference
ctp

Appendix B, Principles

associated economic, social, and environmental externalities. Road crossings should be avoided for

and design considerations

ephemeral and intermittent watercourses demonstrating high ecological significance.

for river crossings.

Justification: Principle 1 of Appendix B, ctp.
2. If a crossing is required, appropriate efforts must be taken to minimize its impact to surrounding
riparian areas and watercourses. These efforts could range from habitat-friendly bioengineering
interventions to a conservation offset that broadens the watercourse setback at a more ecologically
valuable point elsewhere in the network.
Justification: Principle 4 of Appendix B, ctp.
3. The crossing spans should clear the riparian area to minimize impact to the watercourse bed, shore,
and bank, and to accommodate ephemeral or intermittent flood events.
Justification: Principle 4 of Appendix B, ctp.
4. The crossing should meet the watercourse in a perpendicular (90°) orientation to minimize its
extent, coverage, and shadowing. Crossing width should be sized minimally to meet the forecasted
mobility needs and land use requirements of the plan area.
Justification: Principle 4 of Appendix B, ctp.
5. Shallow utilities should be integrated into road crossings to minimize the number of watercourse
crossings in the plan area. In support of this recommendation, adequate access space for shallow
utility inspection and maintenance purposes must be provided.
Justification: Principle 3 of Appendix B, ctp.
6. Roadway runoff should be managed through the use of appropriate stormwater management
measures located outside of the watercourse setback area.
Justification: Principle 4 of Appendix B, ctp.
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7. Transportation infrastructure design and siting must be supported by relevant environmental
plans and processes, including but not limited to: results from a biophysical impact assessment
conducted by a qualified environmental professional, and direction from the Calgary Riparian
Strategy and Riparian Action Program, and the Calgary Wetlands Conservation Plan.
Justification: Principle 6 of Appendix B, ctp.

4.2.2 Access & Utilities

Objective

Access and utility servicing has been considered as an important adjunct to watercourse protection.

To meet access and utility

The proposed watercourse setback includes a three-metre Critical Infrastructure (ci) setback (right-

requirements adjacent to

of-way) to provide The City of Calgary with adequate access within the setback and to allow for the

protected watercourses

implementation of shallow utilities during the site development process.

without negatively

Recommendations:

affecting local riparian and
watercourse health.

1. Develop a set of best practices to manage access and minimize impacts to protected watercourses
during inspection and/or maintenance activities within the ci setback.70 Best practices should

Reference

be developed in tandem with relevant stakeholders (City of Calgary Water Resources and Water

lub

Services, Enmax).

respecting landscaping);

Justification: A set of best practices for utility access will ensure that ongoing maintenance and
inspection of shallow utilities will not adversely impact the adjacent riparian area.

section 1014 (7,

Slope Adaptive Development
Policy and Guidelines and
Conservation Guidelines

2. Investigate the longitudinal impact of utility installation, access, and servicing on groundwater flow. section 1.5, and ctp
Justification: A longitudinal investigation on the impact of locating shallow utilities in lands
adjacent to riparian areas will allow for iteration of best practices over time and modification of the
ci setback as needed.
3. The ci setback shall be designated as s-cri (City and Regional Infrastructure) District, per the Land
Use Bylaw IP2007 and amendments, at time of subdivision. The ci setback will not be taken as
environmental reserve.
Justification: The s-cri land use district is intended to provide for infrastructure and utility facilities.
4. Shallow utilities should be located on the edge of the ci setback, opposite the setback starting point.
Justification: Location of utilities within the right-of-way intended to minimize disturbances to
vegetation and natural features located within the adjacent riparian setback. Balances access and
servicing needs with protection of lands in adjacent setbacks.
5. Shallow utilities should be integrated into road crossings to minimize the number of watercourse
crossings in the plan area.
Justification: Principle 3 of Appendix B, ctp.
6. Tree plantings are not permitted within the ci setback.
Justification: Per lub section 1017 (7), respecting general landscaped area rules in special purpose
districts.

70 For an example of a comprehensive best practices guide governing best practices in stream access, please refer
to British Columbia – Ministry of Water, Land, and Air Protection, Standards and Best Practices for Instream Works
(2004).
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Appendix B.

4.2.3 Stormwater Management & Drainage

Objective

The unique topographic, hydrologic, and permanence characteristics of ephemeral and intermittent

To minimize the impacts

watercourses require a sensitive and site-specific approach to stormwater management. Changes in

of stormwater runoff,

hydrology resulting from inappropriate stormwater design choices may alter watercourse permanence. design and implement
Over time the watercourse may cease to exhibit the characteristics that originally required

suitable approaches for the

protection. The following considerations are required when designing a system to service adjacent

collection and conveyance

developments while protecting critical watercourse functions:

of surface drainage to

71

a. the watercourse ecosystem to be protected and the target state should be identified explicitly;72
b. the post-development interplay of evapotranspiration, stream flow, and infiltration should mimic
the pre-development balance, which prevents significant runoff volumes from reaching the
watercourse;
c. stormwater control measures (scms) should result in flow regimes that mimic pre-development
flows in both quality and quantity;
d. scms require capacity to retain the runoff from any storm that would not have produced significant
surface runoff in the watercourse’s predevelopment state, thereby avoiding increased frequency of
disturbance to the watercourse’s ecosystem.
e. scms should be used wherever impervious surfaces drain into the target watercourse.

prevent alterations to
watercourse morphology
and hydrology, and improve
stormwater quality within
ephemeral and intermittent
watercourses.
Reference
Slope Adaptive Development
Policy and Guidelines and
Conservation Guidelines

This section will set out general recommendations for stormwater management, adjacent site

section 1.4; Stormwater

drainage control, and flood mitigation in context of ephemeral and intermittent watercourses.

Source Control Handbook.

Recommendations are informed by several inputs: The City of Calgary’s guiding policy documents,
other jurisdictions’ approaches to ephemeral and intermittent watercourse management, and
scientific literature.

Recommendations:
1. Follow Better Planning Practices in section 1 of the Stormwater Source Control Handbook to
minimize stormwater runoff in planned communities characterized by significant ephemeral and
intermittent watercourse presence.
Justification: To use best community design principles to minimize stormwater runoff and
encourage infiltration.
2. Comply with the general objectives in section 1.4.2.11 of the Stormwater Source Control Handbook,
concerning the placement and orientation of lots for sustainable drainage projects. Areas
containing an overland flow path should be kept free of development.
Justification: This will have the effect of minimizing site disturbance, maximizing protection of
native soil and vegetation, and permanently setting aside open tracts for stormwater management.

71 Christopher J. Walsh, Derek B. Booth, Matthew J. Burns et al., “Principles for urban stormwater management to
protect stream ecosystems,” Freshwater Science 35:1 (2016), 1.
72 The ideal target state is based on the properties of a healthy watercourse. From this target state, key
performance indicators can be developed and used to monitor watercourses. As changes to area hydrology result
in stormwater impacts to watercourse (and watershed) health, (a) stormwater runoff volume and (b) runoff rate
should be used as performance indicators. For more information, refer to Government of British Columbia –
Ministry of Water, Land and Air Protection, Stormwater Planning: A Guidebook for British Columbia (n.d.).
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3. Update the Stormwater Management & Design Manual (2011) to reflect the requirements to
preserve and manage ephemeral and intermittent watercourses identified for protection.
Justification: As the foundational document for The City’s stormwater management initiatives,
policies, and processes, the Stormwater Management & Design Manual will include increased
emphasis on ephemeral and intermittent watercourse management in areas subject to new
development.
4. Adhere to guideline 1.4.3 in Appendix A (Best Practices Guidelines) of The City’s Slope Adaptive
Development Guidelines, concerning the use of low-impact development techniques to manage
stormwater.
Justification: This will have the effect of minimizing impervious surfaces and disconnecting
constructed runoff pathways.
5. At the lot level, development should be located away from the watercourse. Historical mapping
should be considered at the Staged Master Drainage planning phase – to determine the meander
belt and flow change over time – with the understanding that the ephemeral and intermittent
watercourses are subject to changing climactic conditions.
Justification: To minimize the potential impact of stream movement and flood events within the
watercourse on adjacent development.
6. Storm sewer infrastructure should be sited and maintained on lands outside of the watercourse
setback.
Justification: To reduce the potential for erosion and sediment deposition in the watercourse
caused by proximity to constructed stormwater infrastructure.
7. Alterations to watercourses with a high ecological significance value or exhibiting connectivity or
adjacency to other significant water features is discouraged.
Justification: Watercourses characterized as undisturbed, with a high ecological significance value,
or demonstrating connectivity are prioritized for protection, per section 3.4.1 (Baseline Protection).
8. Allow location of ‘naturalized’ source control practices within the watercourse setback, subject to
identified need.
Justification: The use of low-impact stormwater management infrastructure, such as bioswales
and (infilitration) rain gardens, within the setback ensures attenuation and filtration of stormwater
runoff prior to contact with the protected watercourse. It also provides continuous access
without encroachment on private lands. Intensive stormwater management infrastructure, such
as stormwater retention ponds, is not permitted. This echoes policy 8.5.2.11a of the Nose Creek
Watershed Management Plan, concerning restricted and permitted activities in riparian areas.
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Future Action:
• Explore feasibility of watercourse realignment, subject to approval by the Government of Alberta,
from a Water Resources and Urban Development perspective. Does a realigned watercourse
represent the same hydrologic condition and behaviour within the watershed as the predevelopment stream, or does such an intervention lead to subsequent unanticipated local and
downstream effects? As part of a feasibility assessment, The City must identify their preferred
approach to contend with realignment requests. Does The City develop a defined framework
characterized by clear procedures, or are requests handled on a case-by-case basis?
• Integrated stormwater servicing outcomes from the 2017 “Ephemeral and Intermittent
Stream Development Impact Assessment” study being undertaken by amec Foster Wheeler,
Tannas Conservation Services, and a University of Calgary research team, which will examine
optimal stormwater release amounts to minimize dry out and erosion of ephemeral and
intermittent watercourse.

4.2.4 Site Grading

Objective

Site grading is an important element to intermittent and ephemeral watercourse protection.

To minimize the externalities

The alteration of the landscape surrounding these watercourses – through the removal or

of site grading, such as

deposition of soils – can significantly alter input drainage and cause changes in behaviour.

the alteration of overland

Recommendations:

drainage flow, on adjacent
watercourses.

1. Site design should minimize the amount of excavation and fill required, to reduce the extent of
modification to the existing landscape.
Justification: Guideline 1.3.1 of the Slope Adaptive Development Policy and Guidelines.
2. The setback area be protected from stripping, filling, and grading for restoration or enhancement.
Justification: Guideline 1.3.4 of the Slope Adaptive Development Policy and Guidelines.
3. Mass grading of a sloped parcel of land adjacent to a protected watercourse is discouraged.
Justification: Guideline 1.3.2 of the Slope Adaptive Development Policy and Guidelines.

Reference
Lot Grading Bylaw 32M2004;
Stormwater Management
and Design Manual;
Stormwater Source Control
Handbook; Slope Adaptive
Development Policy and
Guidelines and Conservation
Guidelines.

4. Avoid alteration to existing natural drainage patterns adjacent to the watercourse. These alterations
can destabilize watercourse banks, alter its condition, and sever connections to overland flows.
Justification: Section 1.0 of the Stormwater Source Control Handbook.
5. Site grading policy and process should acknowledge and reflect the importance of topography
to ephemeral and intermittent watercourses. Stream impacts are to be accommodated through
appropriate stormwater management in riparian uplands.
Justification: Section 6.2 of the technical report.

Future Action:
• Develop site grading criteria informed by the Alberta Natural Subregion topographical properties,
and use as a guide for land development and design decisions made during planning processes.
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4.2.5 Landscaping & Plantings

Objective

Existing vegetation and landscaping are important ecological indicators of slope stability and

To maintain and extend

functional drainage, and inform erosion control within the riparian area. They also provide aesthetic

environmental open space

value to the site. This section will provide recommended guidance on the maintenance of existing

while respecting the unique

vegetation and where potential interventions could have a beneficial impact.

vegetation and landscape

Recommendations:

conditions of the protected
watercourses.

1. Landscaping efforts on watercourse lands should emphasize native trees, shrubs, and grasses.
Justification: Minimize erosion potential of the subject watercourse by marshalling existing native
growth and by planting native and locally appropriate vegetation.
2. Do not clear native vegetation found within the watercourse setback area.
Justification: Native vegetation serves a vital role in limiting erosion and controlling surface flows.

Reference
Slope Adaptive Development
Policy and Guidelines and
Conservation Guidelines
section 1.7; Development
Guidelines and Standard

3. The maintenance of existing tree stands within the watercourse setback, particularly in sloped areas, Specifications for Landscape
is encouraged.
Justification: Guideline 1.7.1 of the Slope Adaptive Development Policy and Guidelines.
4. On setback lands deemed suitable (featuring anthropogenic and vegetation modification) for
passive recreational uses listed in the Special Purpose - Urban Nature land use designation, park
and trail infrastructure should follow existing informal trails, utility right-of-ways, and associated
infrastructure rather than being routed through undisturbed natural areas. Per recommendation
4.2.6.3, park and trail infrastructure is permitted within the watercourse setback area.
Justification: Wherever possible, the design of the open space within the setback area should seek
to minimize the effects of human intervention.
5. Follow planting setbacks – relative to private property, utility right-of-ways, recreation fields –
established in sections 4.1.2 and 4.1.3 of the Development Guidelines and Standard Specifications for
Landscape Construction.
Justification: Maintain consistency with existing City of Calgary open space design guidelines.
6. For planting requirements in watercourse setbacks considered disturbed, refer to section 1015,
governing plantings in special purpose districts, in Part 9 of the lub.
Justification: Maintain consistency with existing City of Calgary land use planning regulations.
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Construction; sections 1014
and 1015 of Part 9: Special
Purpose Districts of the lub.

4.2.6 Land Use

Objective

Land uses inside and outside of the setback area were carefully considered, in keeping with their

To designate land uses

potential impact on ephemeral and intermittent watercourses. Section 5.1 (Priority Watercourses for

in and around protected

Protection) of the technical report recommends that all intermittent and a number of critical (meeting

watercourses in a manner

several criteria) ephemeral watercourses be protected. This limits both the land use potential within

that balances development

the watercourse setback area, as extensive modification to the area could result in the fundamental

requirements with the

alteration of watercourse permanence. Appropriate measures, according to approved stormwater

preservation of ecologically

management concepts, should be taken on lands adjacent to the setback to minimize impact.

significant lands.

Recommendations:
1. Lands included in the Standard Minimum Setback, Ecological Significance Modifier, and Steep

Reference
Part 9 – Division 2: Special

Contributing Slope Modifier areas, shall be designated Special Purpose – Urban Nature (S-UN).

Purpose – Urban Nature

Components of the setback designated Special Purpose – Urban Nature are characterized by

(s-un) District; Division

ecological significance, and qualify for protection using environmental reserve or similar planning

7: Special Purpose – City

tool identified in section 4.1.

and Regional Infrastructure

Justification: Consistent with prior designation of ecologically sensitive areas; permitted and

(s-cri) District, lub.

discretionary land uses align with best practices derived from an environmental scan of other
jurisdictions.
2. Lands included in the Critical Infrastructure Setback area, per recommendation 3 of section 4.2.2,
shall be designated Special Purpose – City and Regional Infrastructure (s-cri). Lands within the ci
setback qualify for utility right-of-way designation.
Justification: The s-cri land use district is intended to provide for infrastructure and utility facilities.
3. Lands within the watercourse setback area shall be districted to minimize anthropogenic impact.
Non-intensive uses, with particular regard to watercourses exhibiting high ecological sensitivity, are
recommended. In addition to the permitted and discretionary uses designated by S-UN, existing
uses, buildings and structures; existing parks, playgrounds, and recreational facilities; and existing
roads and pathways are allowed.
Justification: This recommendation accounts for buildings and infrastructure developed prior to
the ephemeral and intermittent watercourse regulatory regime. Additional land uses were selected
with reference to section 8.5 (Riparian Protection) of the Nose Creek Watershed Watershed Water
Management Plan, and with consideration of their potential influence on conveyance and adjacent
landscape. Concerns about resulting development also informed this choice: the technical team
provided insight to the instability and variability that can characterize ephemeral and intermittent
watercourses, and their riparian areas.
4. With the exception of the permitted activities listed in recommendation 4.2.6.3, no other uses
should be allowed within the setback.
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5. Upland areas adjacent to the protected watercourse and associated riparian areas shall be districted
for non-intensive uses. These include: natural environment, parks and open space, commercial
recreation, and residential land uses.
The following list details the permitted and discretionary uses within adjacent upland areas:
Permitted: Backyard Suite; Bed and Breakfast; Community Entrance Feature; Contextual Semi- &
Single-Detached Dwelling; Home Based Child Care Classes 1 & 2; Home Occupation Classes 1 & 2;
Live Work Unit; Manufactured Home; Manufactured Home Park; Multi-Residential Development;
Multi-Residential Development – Minor; Natural Area; Outdoor Recreation Area; Park; Single
Detached Dwelling; Semi-Detached Dwelling; Secondary Suite; Small Signage; Townhouse;
Residential Care; Rowhouse Building; Utilities.
Discretionary: Campground; Park Maintenance Facility – Large; Park Maintenance Facility – Small;
Vehicle Storage – Passenger (temporary); Vehicle Storage – Recreational (temporary).
An appropriate land use district, chosen to align with the above lists, will be applied to the subject
parcel(s). When deciding whether to grant development approval, The City must consider whether
development is likely to impact water quality, natural flow regime, riparian species and habitats,
connectivity, and public access.
Justification: Non-intensive uses will minimize watercourse disturbance; hydrology modification;
and pollution output.
6. Buildings developed on adjacent uplands must be set back greater than 6.0 metres from edge of the
protected watercourse.
Justification: Condition 59(3)(c) in lub, respecting Overland Flow Area Regulations.
7. Building setbacks are independent, and located fully outside of watercourse buffer.
8. In developable land adjacent to the watercourse setback, lot creation is discouraged unless an
acceptable building envelope (according to the lub) can exist outside of the watercourse setback. In
areas where development is constrained by the presence of protected ephemeral and intermittent
streams, density transfers to another, less sensitive, area in planning should be considered.
Justification: Density transfers are a potential solution to constraints placed on development
adjacent to ecologically significant riparian and water features.
9. The City will require the applicant prepare a Watercourse Overview document and attend a preapplication meeting if a development permit is submitted to conduct a temporary use on lands
designated Special Purpose - Future Urban Development (s-fud).
Justification: As temporary use development applications may fall outside of the higher-order
planning stages, a pre-application meeting will ensure The City is able to adequately determine the
presence of and potential impact to watercourses on site.
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4.2.7 Encroachment Management

Objective

Management of development encroachments within the watercourse setback will be a significant

To provide an adaptive

determinant of the program’s success. The City uses a mitigation framework to manage decision-

system for assessing

making for encroachments. This has been deployed in a zonal system in the Open Space Plan and in

feasibility of development

a simplified form in the Calgary Wetlands Conservation Plan. Other types of encroachments, such as

encroachment into protected

utility or infrastructure, are managed within their appropriate section.

watercourse setbacks.

Recommendations:
1. Development encroachments are not permitted within the watercourse’s ci setback.
Justification: Per the 1996 Encroachment Policy, The City of Calgary does not allow
encroachments in utility right-of-ways.
2. Watercourse setback areas characterized by high ecological significance value, connectivity

Reference
Open Space Plan Appendix
C: Environmental
Assessments;
Development Guidelines and
Standard Specifications for

critical to the health of the parent watershed, and subject to demonstrated movement within

Landscape Construction;

the meanderbelt (per historical airphotos) are to avoid encroachment from development or

New Community Planning

infrastructure.

Guidebook section 3.1;

Justification: Watercourses demonstrating high ecological significance or connectivity are

Encroachment Policy (1996).

prioritized for protection, and thus should encroachment on these lands by development should
be avoided. New Community Planning Guidebook 3.1.c.iv requires that “grade-matching or
development disturbance should occur outside of eos.”
3. Where encroachments are allowed in the watercourse setback area (on lands exhibiting lower
classification scores) within the mitigation framework, encroachments are to be managed at the
discretion of The City by agreement between parties on a site-by-site basis. Site-specific evaluation
to include consideration of meander belt movement over time and floodplain activity.
Justification: Appendix C: Environmental Assessments of the Open Space Plan.
4. All encroachments on low- to moderate-value watercourses should be accompanied by
conservation offsets to higher-value segments elsewhere in the watercourse, or to higher-value
watercourses in the plan area.
Justification: The ecological value and setback loss of lands encroached upon is to be ‘added’ to
lands elsewhere with higher ecological significance to ‘offset’ this loss.
5. Prior to agreement, the applicant must present a restoration plan for approved encroachments.
Justification: Section 2.3.5 er / Natural Environment Park (mr) Restoration Plan for Approved
Encroachments of the Development Guidelines and Standard Specifications.
6. For watercourses adjacent to wetlands, directives listed in Appendix F (Wetland Evaluation and
Development Assessment) of the Open Space Plan apply.
Justification: Section 3.6.7.2 of the technical report notes that the influence of Calgary’s topography
often locates watercourses and wetlands in close proximity.
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5. Closure
This report has been prepared for the exclusive use of The City of Calgary. This report is based on,
and limited by, the interpretation of data, circumstances, and conditions available at the time of
completion of the work as referenced throughout the report.
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DRAWN FROM JULY 2016 POLICY & PROCESS DOCUMENT

APPENDICES A - D ARE FOUND IN THE TECHNICAL REPORT
“EPHEMERAL AND INTERMITTENT WATERCOURSE MAPPING,
CLASSIFICATION, AND SETBACKS WITHIN THE CIT Y OF CALGARY.”

AN 11” X 17” EPHEMERAL AND INTERMITTENT WATERCOURSE
PROTECTION FRAMEWORK OVERVIEW AND RECOMMENDED
DESIGN GUIDELINES SHEET IS INCLUDED AT THE END OF
THE DOCUMENT.
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Appendix E: Policy Survey
NAME

EAP Integrated Standards & Guidelines

LOCATION

Alberta

DOCTYPE

Guideline / Manual

APPROACH

Scenario

GENERAL RULE

Large permanent (> 5m) defined channel: 100m;
Small permanent (0.7m - 5m) defined channel: 45m

ES SETBACK

15m

IS SETBACK

45m

SETBACK FROM

Top of break (valley); where undefined from top of bank

SLOPE MODIFIER

N/A

USES PERMITTED IN SETBACK

N/A

APPLICATION BASIS

From watercourse

NAME

MD Foothills Riparian Setback Matrix Model

LOCATION

Alberta

DOCTYPE

Guideline / Manual

APPROACH

Formula (5 vars.)

GENERAL RULE

Matrix model, dependent on variables of slope, height of bank, groundwater influence, vegetative cover type, soil texture/type

ES SETBACK

15m

IS SETBACK

Does not consider EIS explicitly, distance to water table, height of bank, soil texture as indicators of EI presence

SETBACK FROM

End of aquatic vegetation; or current edge of water

SLOPE MODIFIER

Variability of 10m to 10+1 per % of slope over 5%

USES PERMITTED IN SETBACK

No

APPLICATION BASIS

From watercourse

NAME

Stepping Back from the Water: A Beneficial Management Practices Guide for

LOCATION

Alberta

APPROACH

Uniform

New Development Near Water Bodies in Alberta’s Settled Region

91

DOCTYPE

Guideline / Manual

GENERAL RULE

Permanent water bodies (including steams) given a recommended 20m buffer, with a slope modifier.

ES SETBACK

6m strip of native vegetation or perennial grasses adjacent to the stream channel crest

IS SETBACK

6m strip of native vegetation or perennial grasses adjacent to the stream channel crest

SETBACK FROM

Middle axis of channel

SLOPE MODIFIER

If average slope of the strip is more than 5%, increase the width of the strip by 1.5 m for every 1% of slope over 5%

USES PERMITTED IN SETBACK

No, maintain continuous native vegetation cover along channels and slopes

APPLICATION BASIS

From watercourse
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NAME

City of Edmonton Background Report: Rationale for Guidelines for

LOCATION

Alberta

APPROACH

Watercourse and factors

ER Dedication for Wetlands and Other Water Bodies
DOCTYPE

Guideline

GENERAL RULE

Recommended minimum buffer width for water quality is 30m (wetlands)

ES SETBACK

N/A

IS SETBACK

N/A

SETBACK FROM

N/A

SLOPE MODIFIER

N/A

USES PERMITTED IN SETBACK

N/A

APPLICATION BASIS

From watercourse

NAME

Nose Creek Watershed Water Management Plan

LOCATION

Alberta

DOCTYPE

Statutory Plan

APPROACH

Scenario

GENERAL RULE

Riparian setback width should be determined on site-specific basis based on the greatest of three criteria: the 1:100 year floodplain, the
meander belt (20x the bankfull width) and the width of escarpments (lands having > 15% slope) that lie adjacent to the meander belt and/or
floodplain.

ES SETBACK

N/A

IS SETBACK

When the floodplain has not been defined (ie. for intermittent streams or perennial tributaries of Nose Creek or West Nose Creek), the meander
belt width should be calculated and with resulting width used as the riparian setback to a minimum width of at least 15 m or as defined by each
jurisdiction.

SETBACK FROM

Top of bank

SLOPE MODIFIER

Height of bank < 6m - within 12m from top of bank; height of bank 6 - 23m, within a distance that is two times the height of bank; where height >
23m, within 46 m from top of ban.

USES PERMITTED IN SETBACK

pre-existing uses, buildings, structures; existing agricultural operations (provided compliance with existing operations); existing parks and
playgrounds; existing recreational facilities and associated surface parking; existing roads and pathways; public utility installations and
facilities; natural areas; passive recreational uses; approved water supply wells; intepretive signage

APPLICATION BASIS

From watercourse
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NAME

Proposed Auckland Unitary Plan

LOCATION

Auckland nz

DOCTYPE

Unitary Plan (MDP level)

APPROACH

Geography

GENERAL RULE

North Shore District Plan: 5m setback, 10% of riparian margin within 5-10m provided enhancement and restoration; Waitakere 5 to 20m
depending on physical chars;

ES SETBACK

N/A

IS SETBACK

North Shore: 20m in rural and urban expansion zones, 10m for other zones; Waitakere: Intermittent streams mapped, zero yard applied.

SETBACK FROM

Waitakere: Stream edge; North Shore: measured from stream centre

SLOPE MODIFIER

N/A

USES PERMITTED IN SETBACK

No

APPLICATION BASIS

From watercourse

NAME

City of Abbotsford Streamside Protection Bylaw

LOCATION

British Columbia

DOCTYPE

Bylaw / Ordinance & Guideline / Manual

APPROACH

Geography

GENERAL RULE

Fish-bearing watercourses: 15-30m; non-fish-bearing watercourses: 5-30m.

ES SETBACK

Subsumed into intermittent

IS SETBACK

Continuous areas ≥ 30m or discontinuous but occasionally > 30-50m: ≥15m; Narrow but continuous areas = 15m or discontinuous but
occasionally > 15m to 30m: 15m; Very narrow but continuous areas up to 5m or discontinuous but occasionally > 5m to 15m: 5 - 15m;

SETBACK FROM

Top of bank (first significant break in slope beyond which grade < 3:1 (18.5°)

SLOPE MODIFIER

N/A

USES PERMITTED IN SETBACK

No

APPLICATION BASIS

From watercourse

NAME

City of Burnaby Guide for Developing Near Streams / Streamside Protection

LOCATION

British Columbia

APPROACH

Geography

and Enhancement Area

93

DOCTYPE

Bylaw / Ordinance & Guideline / Manual

GENERAL RULE

Min 30m in veg category I and ii, min 15m category iii, min 5m max 15m category iv in non-fish-bearing streams(permanent)

ES SETBACK

N/A

IS SETBACK

15m wide for all non-fish-bearing streams that are non-permanent, except in veg category iv, which has min 5m max 15m.

SETBACK FROM

Top of bank

SLOPE MODIFIER

N/A

USES PERMITTED IN SETBACK

No

APPLICATION BASIS

From watercourse
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NAME

Corporation of Delta Bylaw 6349

LOCATION

British Columbia

DOCTYPE

Bylaw / Ordinance

APPROACH

Geography

GENERAL RULE

Development Permit Area SPEA applies to all lands within The Corporation of Delta that are partly or entirely located within 30 meters from the
top of bank of a ‘stream’

ES SETBACK

Subsumed into intermittent

IS SETBACK

Continuous areas ≥ 30m or discontinuous but occasionally > 30-50m: ≥15m; Narrow but continuous areas = 15m or discontinuous but
occasionally > 15m to 30m: 15m; Very narrow but continuous areas up to 5m or discontinuous but occasionally > 5m to 15m: 5 - 15m

SETBACK FROM

Top of bank

SLOPE MODIFIER

N/A

USES PERMITTED IN SETBACK

No

APPLICATION BASIS

From watercourse

NAME

City of Nanaimo Zoning Bylaw

LOCATION

British Columbia

DOCTYPE

Bylaw / Ordinance

APPROACH

Uniform

GENERAL RULE

Leave strip on each side of [stream] shall include that area between the centre of the [stream] and a perpendicular line inland from the top of
the bank

ES SETBACK

N/A

IS SETBACK

N/A

SETBACK FROM

Stream centre

SLOPE MODIFIER

N/A

USES PERMITTED IN SETBACK

No

APPLICATION BASIS

From watercourse

NAME

Marin County Stream Conservation Area Ordinance

LOCATION

California

DOCTYPE

Bylaw / Ordinance

APPROACH

Geography

GENERAL RULE

CC > 2 ac: 100 ft min; CC 0.5 - 2 ac: 50 ft min; CC < 0.5 ac: 20 ft min; Other: greater of either 50 feet from outer edge woody riparian vegetation or
100 feet from top of bank

ES SETBACK

See general rule

IS SETBACK

See general rule

SETBACK FROM

Top of bank

SLOPE MODIFIER

N/A

USES PERMITTED IN SETBACK

No

APPLICATION BASIS

Both – setback lot in City-Centered corridor, and from watercourse elsewhere
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NAME

Santa Cruz County Riparian Corridors and Required Setbacks

LOCATION

California

DOCTYPE

Bylaw / Ordinance & Guideline / Manual

APPROACH

Scenario

GENERAL RULE

Buffer size varies on either side of watercourse based on 1) average slope within 30 ft of arroyo and type of vegetation present in the buffer and
2) the presence of riparian woodland and the dripline of other wooded vegetation. See chart 16.30.040 at the terminus of the document. A 10 ft
setback is in place from the edge of the variable buffer for all structures.

ES SETBACK

No vegetation: corridor is width of bankfull flowline; vegetation: corridor width is outer edge of riparian woodland

IS SETBACK

No vegetation: corridor is the width of bankfull flowline + variable buffer; vegetation: corridor width is outer edge of riparian woodland or
variable buffer width, whichever is greater

SETBACK FROM

Top of bank, or edge of 100 year floodplain

SLOPE MODIFIER

Y – see chart in section 16.30.040

USES PERMITTED IN SETBACK

pre-existing nonagricultural use, pre-existing agricultural uses, provided such use has been exercised within the last five years.

APPLICATION BASIS

From additional buffer

NAME

State of Georgia - Soil Erosion, Sedimentation, and Pollution Control Ordinance

LOCATION

Georgia, USA

DOCTYPE

Bylaw / Ordinance

APPROACH

Uniform

GENERAL RULE

25 ft buffer along banks of all state waters

ES SETBACK

“Ephemeral non-trout streams do not require buffers”

IS SETBACK

25 ft buffer along banks of all state waters

SETBACK FROM

Vegetation wrested by normal stream flow or wave action

SLOPE MODIFIER

N/A

USES PERMITTED IN SETBACK

No

APPLICATION BASIS

From watercourse

NAME

Clermont County Stream Setback - ODNR Rainwater Manual

LOCATION

Ohio

DOCTYPE

Guideline / Manual

APPROACH

Streamway width and min. dist.
from bank

GENERAL RULE

Setback area width is total width which crosses the channel and calculated according to the drainage area (in sq. miles); the distance between
the setback boundary and the channel shall be less than a 10th of the total streamway width.

95

ES SETBACK

See general rule

IS SETBACK

See general rule

SETBACK FROM

Minimum distance from channel

SLOPE MODIFIER

N/A

USES PERMITTED IN SETBACK

No

APPLICATION BASIS

From widest point of streamway
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NAME

Galveston District Stream Condition Assessment

LOCATION

Texas

DOCTYPE

Guideline / Manual

APPROACH

Formula (cover type influence)

GENERAL RULE

Buffer value (BV) determined by evaluating the percentage of each cover type occupying the riparian buffer area for 100 feet on each side of the
ordinary high water mark of the stream channel within transect.

ES SETBACK

N/A

IS SETBACK

N/A

SETBACK FROM

Verified ordinary high water mark

SLOPE MODIFIER

N/A

USES PERMITTED IN SETBACK

N/A

APPLICATION BASIS

From watercourse
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Ephemeral & Intermittent Watercourse Protection Framework Overview
Watercourse Protection Sequence
See § 3.1 for more information

Sequence Summary

Review

Prioritize

Conceptualize

Contextualize

Finalize

Step 1

Step 2

Step 3

Step 4

Step 4

pg. 24, 32 of Planning Policy Document.

pg. 24, 38

pg. 24

pg. 25

pg. 26

The first step comprises desktop-based
mapping work to determine preliminary
development feasibility, provide context for
planning discussions, and identify design
issues to consider.

The second step occurs following the field
assessment work conducted by environmental
professionals. The output of the field assessment
determines watercourse protection priorities
and provide a frame for planning activities.

The third step factors the geotechnical and
ecological significance field assessment metrics
as field assessment modifiers into the setback
composition model.

The fourth step situates the preliminary
watercourse setbacks into a design review
process, considering mitigation efforts,
constraints, and planning guidelines.

The final step resolves the protection sequence
with the delivery of definitive, subdivision-ready
watercourse setbacks for the plan area.

Post Sequence

The watercourse setbacks are applied at
subdivision, and the planning process
proceeds conventionally.

Land Use Planning
See § 3.8 for more information

Area Structure Plan

Outline Plan / Land Use Amendment

Subdivision

Water Planning
See § 3.8 for more information

Master Drainage Plan

Staged Master Drainage Plan & Floodplain Assessment

Stormwater Management Report

Environmental Assessment
See § 3.2 for more information

Watercourse Overview (Technical Report)

Cascading Design Factors
See § 3.8 for more information

Identify plan area watercourses

Ecological Inventory

Biophysical Impact Assessment

END ENVIRONMENTAL ASSESSMENT

Engineering and stormwater servicing

Infrastructure / Utility / Dev’t Encroachment

END CASCANDING DESIGN FACTOR TRACKING

Environmental Open Space management

Meander belt management

Development Application

Geotechnical Report

Plan area overland drainage courses
Planning Tools
See § 4.1 for more information

BEGIN PLANNING TOOL SELECTION

Transferable Development Credit Scheme
Restrictive Covenants
Land Use Bylaw (Setbacks, Overlays)
Reserves & Easements

Watercourse Setback Composition
See § 3.6 for more information

Watercourse Category Identification

Identification of watercourse category
(ephemeral or intermittent) and parent
watershed using supplied geographic
information system products.
GIS Mapping

BREAK

Field Assessment Modifier

Site Design Review

Final Watercourse Setback

Application of ground-truthed field assessment
modifiers to create baseline watercourse
setback. The modifiers are derived from
ecological inventory, geotechnical, and
biophysical impact reporting.

Application of cascading design factors to
adjust the setback dependent on planning
and development requirements. Application
of critical infrastructure setback to account for
utilities and City access.

Finalization of subdivision-ready
watercourse setbacks within the plan area.

Ecological Inventory
Geotechnical Report

Biophysical Impact Assessment
Applied Cascading Design Factors

END WATERCOURSE SETBACK COMPOSITION

This overview sheet is a companion to the Ephemeral & Intermittent Streams Planning Policy Document (Intelligent Futures) and Ephemeral & Intermittent Watercourse Mapping, Classification, & Setbacks Within The City of Calgary Technical Report (Amec Foster Wheeler - Environment & Infrastructure; Tannas Conservation Services Ltd.), prepared August 2017.

Ephemeral & Intermittent Watercourse Protection Recommended Design Guidelines

The following design guideline recommendations
integrate with existing City of Calgary land use and
water planning frameworks, and provide direction
for the management of ephemeral and intermittent
watercourses and adjacent urban development.
Access & Utilities
Objective: To facilitate community connectivity and mobility through a
managed approach to transportation network design that minimizes
potential impact (removal, diversion, runoff) on ephemeral and intermittent
watercourses and adjacent riparian areas.

See § 4.2.2 for more information.
1. Develop a set of best practices to manage access and minimize impacts
to protected watercourses during inspection and/or maintenance
activities within the CI setback. Best practices should be developed in
tandem with relevant stakeholders (City of Calgary Water Resources and
Water Services, Enmax).
2. Investigate the longitudinal impact of utility installation, access, and
servicing on groundwater flow.
3. The CI setback shall be designated as S-CRI (City and Regional
Infrastructure) District, per the Land Use Bylaw IP2007 and amendments,
at time of subdivision. The CI setback will not be taken as environmental
reserve.
4. Shallow utilities should be located on the edge of the CI setback, opposite
from the setback starting point.
5. Shallow utilities should be integrated into road crossings to minimize the
number of watercourse crossings in the plan area.
6. Tree plantings are not permitted within the CI setback.

Encroachment Management
Objective: To provide an adaptive system for assessing feasibility of
development encroachment into protected watercou rse setbacks.

See § 4.2.7 for more information.
1. Development encroachments are not permitted within the watercourse’s
CI setback (containing shallow utilities).
2. Watercourse setback areas characterized by high ecological significance
value, connectivity critical to the health of the parent watershed, and
subject to demonstrated movement within the meanderbelt (per historical
airphotos) are to avoid encroachment from development or infrastructure.

3. Where encroachments are allowed in the watercourse setback area (on
lands exhibiting lower classification scores and ecological significance
valuation) within the mitigation framework, encroachments are to be
managed at the discretion of The City by agreement between parties on
a site-by-site basis. Site-specific evaluation to include consideration of
meander belt movement over time and floodplain activity.
4. All encroachments on low- to moderate-value watercourses should
be accompanied by conservation offsets to higher-value segments
elsewhere in the watercourse, or to higher-value watercourses in the area.
5. Prior to agreement, the applicant must present a restoration plan for
approved encroachments.
6. For watercourses adjacent to wetlands, directives listed in Appendix F of
the Open Space Plan apply.

Land Use
Objective: To designate land uses in and around protected watercourses in
a manner that balances development requirements with the preservation of
ecologically significant lands.

See § 4.2.6 for more information.

4. With the exception of the permitted activities listed in recommendation
4.2.6.3, no other uses should be allowed within the setback.

5. Follow planting setbacks in sections 4.1.2 and 4.1.3 of the Development
Guidelines and Standard Specifications for Landscape Construction.

5. Upland areas adjacent to the protected watercourse and associated
riparian areas shall be districted for non-intensive uses. These include:
natural environment, parks and open space, commercial recreation,
and residential land uses. The following list details permitted and
discretionary uses within adjacent upland areas.

6. For planting requirements in watercourse setbacks considered disturbed,
refer to section 1015 in Part 9 of the LUB.

5. At the lot level, development should be located away from the
watercourse. Historical mapping should be considered at the Staged
Master Drainage planning phase – to determine the meander belt and
flow change over time – with the understanding that the ephemeral and
intermittent watercourses are subject to changing climactic conditions.

Site Grading

6. Storm sewer infrastructure should be sited and maintained on lands
outside of the watercourse setback.

Permitted: Backyard Suite; Bed and Breakfast; Community Entrance
Feature; Contextual Semi- & Single-Detached Dwelling; Home Based
Child Care Classes 1 & 2; Home Occupation Classes 1 & 2; Live Work
Unit; Manufactured Home; Manufactured Home Park; Multi-Residential
Development; Multi-Residential Development – Minor; Natural Area;
Outdoor Recreation Area; Park; Single Detached Dwelling; Semi-Detached
Dwelling; Secondary Suite; Small Signage; Townhouse; Residential
Care; Rowhouse Building; Utilities. Discretionary: Campground; Park
Maintenance Facility – Large; Park Maintenance Facility – Small; Vehicle
Storage – Passenger (temp.); Vehicle Storage – Recreational (temp.).

See § 4.2.4 for more information.
1. Site design should minimize the amount of excavation and fill required, to
reduce the extent of modification to the existing landscape.
2. The setback area be protected from stripping, filling, and grading for
restoration or enhancement.

7. Alterations to watercourses with a high ecological significance value or
exhibiting connectivity or adjacency to other significant water features is
discouraged.
8. Allow location of ‘naturalized’ source control practices within the
watercourse setback, subject to identified need.

Transportation

6. Buildings developed on adjacent uplands must be set back greater than
6.0 metres from edge of the protected watercourse.

3. Mass grading of a sloped parcel of land adjacent to a protected
watercourse is discouraged.

Objective: To facilitate community connectivity and mobility through a
managed approach to transportation network design that minimizes
potential impact (removal, diversion, runoff) on ephemeral and intermittent
watercourses and adjacent riparian areas.

7. Building setbacks are independent, and located fully outside of
watercourse buffer.

4. Avoid alteration to existing natural drainage patterns adjacent to the
watercourse. These alterations can destabilize watercourse banks, alter
its condition, and sever connections to overland flows.

See § 4.2.1 for more information.

8. In developable land adjacent to the watercourse setback, lot creation
is discouraged unless an acceptable building envelope (according to
the LUB) can exist outside of the watercourse setback. In areas where
development is constrained by the presence of protected ephemeral and
intermittent streams, density transfers to another, less sensitive, area in
planning should be considered.
9. The applicant will prepare a Watercourse Overview document and attend
a pre-application meeting if a development permit is submitted for a
temporary use on lands designated S-FUD..

Landscaping & Plantings
Objective: To maintain and extend environmental open space while
respecting the unique vegetation and landscape conditions of the
protected watercourses.

1. Lands included in the Standard Minimum Setback, Ecological
Significance Modifier, and Steep Contributing Slope Modifier areas, shall
be designated Special Purpose – Urban Nature (S-UN). Components of the
setback designated Special Purpose – Urban Nature are characterized by
ecological significance, and qualify for protection using environmental
reserve or similar planning tool identified in section 4.1.

See § 4.2.5 for more information.

2. Lands included in the Critical Infrastructure Setback area, per
recommendation 3 of section 4.2.2, shall be designated Special Purpose
– City and Regional Infrastructure (S-CRI). Lands within the CI setback
qualify for utility right-of-way designation.

3. The maintenance of existing tree stands within the watercourse setback,
particularly in sloped areas, is encouraged.

3. Lands within the watercourse setback area shall be districted to minimize
anthropogenic impact. Non-intensive uses, with particular regard to
watercourses exhibiting high ecological sensitivity, are recommended.
In addition to the permitted and discretionary uses designated by S-UN,
existing uses, buildings and structures; existing parks, playgrounds, and
recreational facilities; and existing roads and pathways are allowed.

Objective: To minimize the externalities of site grading, such as the alteration
of overland drainage flow, on adjacent watercourses.

1. Landscaping efforts on watercourse lands should emphasize native trees,
shrubs, and grasses.
2. Do not clear native vegetation found within the watercourse setback area.

4. On setback lands deemed suitable (featuring anthropogenic and
vegetation modification) for passive recreational uses listed in the Special
Purpose - Urban Nature land use designation, park and trail infrastructure
should follow existing informal trails, utility right-of-ways, and associated
infrastructure rather than being routed through undisturbed natural areas.
Per recommendation 4.2.6.3, park and trail infrastructure is permitted
within the watercourse setback area.

5. Site grading policy and process should acknowledge and reflect the
importance of topography to ephemeral and intermittent watercourses.
Stream impacts are to be accommodated through appropriate stormwater
management in the riparian uplands.

Stormwater Management & Drainage
Objective: To minimize the impacts of stormwater runoff, design and
implement suitable approaches for the collection and conveyance of
surface drainage to prevent alterations to watercourse morphology
and hydrology, and improve stormwater quality within ephemeral and
intermittent watercourses.

See § 4.2.3 for more information.
1. Follow Better Planning Practices in the Stormwater Source Control
Handbook to minimize stormwater runoff in planned communities
characterized by significant ephemeral and intermittent watercourse
presence.
2. Comply with the general objectives in section 1.4.2.11 of the Stormwater
Source Control Handbook, concerning the placement and orientation of
lots for sustainable drainage projects. Areas containing an overland flow
path should be kept free of development.
3. Update the Stormwater Management & Design Manual (2011) to reflect
the requirements to preserve and manage ephemeral and intermittent
watercourses identified for protection.
4. Adhere to guideline 1.4.3 in Appendix A (Best Practices Guidelines) of
The City’s Slope Adaptive Development Guidelines, concerning the use of
low-impact development techniques to manage stormwater.

1. The need for a watercourse crossing must be effectively demonstrated
through an assessment of the associated economic, social, and
environmental externalities. Road crossings should be avoided for
ephemeral and intermittent watercourses demonstrating high ecological
significance.
2. If a crossing is required, appropriate efforts must be taken to minimize its
impact to surrounding riparian areas and watercourses. These efforts
could range from habitat-friendly bioengineering interventions to a
conservation offset that broadens the watercourse setback at a more
ecologically valuable point elsewhere in the network.
3. The crossing spans should clear the riparian area to minimize impact to
the watercourse bed, shore, and bank, and to accommodate ephemeral or
intermittent flood events.
4. The crossing should meet the watercourse in a perpendicular (90°)
orientation to minimize its extent, coverage, and shadowing. Crossing
width should be sized minimally to meet the forecasted mobility needs
and land use requirements of the plan area.
5. Shallow utilities should be integrated into road crossings to minimize
the number of watercourse crossings in the plan area. In support of this
recommendation, adequate access space for shallow utility inspection
and maintenance purposes must be provided.
Roadway runoff should be managed through the use of appropriate
stormwater management measures located outside of the watercourse
setback area.
6. Transportation infrastructure design and siting must be supported by
relevant environmental plans and processes, including but not limited
to: results from a biophysical impact assessment conducted by a
qualified environmental professional, and direction from the Calgary
Riparian Strategy and Riparian Action Program, and the Calgary Wetlands
Conservation Plan. END
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