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1.0 Introduction

Calgary Regional Partnership (CRP) Incorporated represents a diverse group of municipalities in
the Calgary Area who have come together to work cooperatively on regional issues. Applying the
motto “thinking regionally and acting locally” the CRP shapes and champions its vision of
working together to live in balance with a healthy environment, in enriched communities, with
sustainable infrastructure and a prosperous economy.

The Partnership's flagship initiative is the preparation and implementation of the Calgary
Metropolitan Plan (CMP). This 70-year strategic plan protects the region's landscape and its
associated ecological goods and services. The Plan guides urban growth associated with a
forecasted 1.6 million new residents and 800,000 new jobs to the region, informing where and
how development should take place and where it is best discouraged. The CMP integrates
planning for efficient infrastructure including water and wastewater servicing and inter regional
transit. The Plan supports major change from the status quo approach to planning, real change
that will reduce the region's future predicted development footprint by 60% and reduce future
infrastructure costs by 30%.

A key theme of the CMP is the Regional Landscape, the interconnected, complex natural

systems that define the Calgary region’s physical character — the land, water, air, vegetation,

habitats, and landforms. The CMP defines five priority elements of this ecological infrastructure:
e wetlands

riparian buffers

regional corridors

large patches of natural vegetation

ridges and escarpments

The planning process included the development of spatially explicit maps to show the extent
and interrelationship of the five priority elements of ecological infrastructure. This critical
information informed the development of CMP policies for the protection of the Regional
Landscape.

The development of the CMP occurred over a three-year period between 2007 and 2009. O2
Planning + Design Inc. joined CMP’s Core Planning Team in summer of 2007. O2’s role was to
provide regional planning advice and modelling services. Specifically, O2 led several major tasks
including:

e developing plan evaluation criteria and performance indicators;

e creating and mapping common land use and land cover classifications for the entire
region;
interpreting and mapping available GIS datasets;
identifying indispensable landscape ecological patterns;
developing and assessing three spatially explicit “learning scenarios;” and
creating 3-D visualizations of scenarios.

02 also provided support for other key tasks including extensive stakeholder consultations,
policy analysis and development, and various graphic and communication products for internal
and external audiences.

02 assisted in the development of CRP’s core approach to regional planning consisting of three
related strategies — offensive, defensive and governance. The strategies simultaneously
address development and environmental conservation objectives while also considering the
required government and servicing arrangements. The “offensive” or conservation strategy
identified areas vulnerable to development where conservation is required and development
should be discouraged, or if development is unavoidable, what mitigation is required. The



“defensive” or development strategy identified the type, amount, form and location of new
development. It considered the attractiveness of the land for various land uses, as well as the
infrastructure needed to support development. The governance strategy considered government
mandates, authorities, regulations and policies. Institutional arrangements and decision-making
processes, as well as relationships with the community were examined.

The CMP is a required component of the Provincial Land Use Framework’s South Saskatchewan
Regional Plan. The CMP was submitted to the Province in September 2009 and is currently
undergoing a cross-ministry review.

This report is not a statutory policy document adopted by the CRP nor is it intended to replace
CMP policies, strategies or maps. The purpose of this supplemental report is to provide the
detailed background analysis that contributed to the key environmental directions and policies in
the CMP and to provide additional information, strategies and actions to support the future
implementation of the CMP. The complex and diverse nature of the Calgary region’s natural
environment necessitates additional strategic direction that goes beyond the policy level. There
is also a need to identify appropriate implementation strategies and tools.

Related background information presented in section 2.0 provides a context for the CMP’s
strategic policy directions. The CMP focuses on five key elements of natural systems:
wetlands, riparian buffers, regional corridors, natural vegetation and ridges and escarpments.
The existing condition of each of these elements is examined in detail in section 2.0 of this
report, supported by a series of maps.

The spatially explicit ecological infrastructure mapping included in this report covers a large area
referred to as the “Calgary Region,” an area larger than the CMP Region. The study area for the
ecological mapping was defined in 2007, at the start of the CMP planning process when the
CRP included 18 member municipalities. Also, when evaluating ecological infrastructure it is
common to study an extensive regional area because natural systems ignore political
boundaries. Note that CMP policies for the Regional Landscape discussed in this report do not
apply to the entire “Calgary Region” shown on maps. These policies apply to the smaller CMP
Region that includes only the CRP members who have approved the CMP.

Calgary Metropolitan Plan Timeline

March 2009

Public
Consultation

June 2007
Project Initiation
and Agreement

June 19, 2009
Plan Approval

June 2007 - Dec 2007

Analysis of Existing Dec 2007~ April 2008
Conditions Learning Scenario April 2008 - September 2008

Development and Development and
Assessment Refinement of the Hybrid

Scenario

May 2008 — Feb 2009

April - May 2009
Draft Plan Preparation Final Plan
Preparation

Figure 1.0. Calgary Metropolitan Plan Timeline



Figure 1.1. The Calgary region’s rivers support approximately one-half of the Alberta population’s water
needs.

Section 2.0 also provides further contextual information on regional ecology, including an
overview of Natural Regions and Subregions. The Calgary Region’s biodiversity, much of which
may be found in a “Green Network” of Regional Landscape Connectivity areas, is explored in
detail. Regional Water resources are explored, including an overview of major rivers and
watersheds. Regional air resources are introduced. In order to better understand the region and
its ecological and land use patterns, a description of the Region’s Landscape Units is presented,
with representative photos and a map showing proposed unit boundaries. The Calgary Region’s
cultural landscapes are also described, including Heritage Rangelands and Scenic Resources.

The CMP includes some 72 overarching policies in four key areas: Working Together, Regional
Landscape, Regional settlement Pattern, and Regional Infrastructure and Services. Sections 3.0
through 7.0 of this report recommend additional environmental strategies and actions to support
and build upon the adopted CMP policies or actions that can become part of more detailed
implementation plans at the regional and/or local level. In each section, relevant adopted CMP
policies are listed first. Next, supplementary strategies are described. For each strategy, specific
actions are listed, aimed at providing a finer level of detail. Section 8.0 describes recommended
implementation strategies, including conservation tools and funding strategies. Cumulative
Effects Management is also discussed in section eight. A glossary of terms is included in section
nine.

Twenty maps are included to illustrate the existing conditions in the Calgary Region. Appendix
One provides a complete documentation of the GIS-based analysis methods used to create the
maps.






2.0 Existing Environment

This section describes the existing natural environment of the Calgary Region. All maps,
analyses and discussion in this report reflect a study area referred to as the Calgary Region, the
geographic area shown on Map 1. Note that this study area is larger than the CMP Region.

2.1 Land

The landscapes, grasslands, forests, and mountains of the Region support human settlements
and livelihoods, and help define its sense of place. This section begins with an overview of the
Natural Regions and Subregions of the Calgary Region. These ecological boundaries were the
major factor in defining the identification of Landscape Units, discussed in section 2.1.3. The
Calgary Region’s diverse Vegetation and Land Cover is described in section 2.1.4.

Designated Protected Areas, including Parks and Recreation areas are discussed in section
2.1.5. An overview of the region’s Scenic Resources, including a GIS-based regional
assessment, is presented in section 2.1.6.

2.1.1 Natural Regions and Subregions

The Natural Regions and Subregions of Alberta allow for the stratification of the province based
on ecological criteria. The Calgary Region encompasses three Natural Regions: Rocky
Mountain, Parkland, and Grassland. Each of these may be further divided into Natural
Subregions, as shown on Map 2.

2.1.1.1 Rocky Mountain Natural Region

The Rocky Mountain Natural Region is part of a major uplift that trends along the western part of
Alberta forming the Continental Divide. The Rocky Mountain Natural Region is underlain primarily
by bedrock (HCM 2005) and consists of two Subregions: Subalpine and Montane.

0 Subalpine Subregion
The Subalpine Subregion is limited to high elevation areas in the extreme northwest
corner of the Calgary Region (in the MD of Bighorn). Glacial materials occupy much
of the Subalpine Subregion (HCM 2005). Open stands of Engelmann spruce and
subalpine fir are dominant at higher elevations, and lodgepole pine forests are
prevalent at lower elevations (Alberta TPR 2006).

0 Montane Subregion
The Montane Subregion occurs on lower slopes along the Calgary Region’s western
border, west of the Foothills Parkland Subregion. Characteristically, open grassland
patches are mixed with aspen and Douglas fir forests and shrublands on the rolling
Montane landforms, with coniferous forests at higher elevations. Vegetative variety
is high, due to variable microclimates produced by differing aspects, slope positions
and wind exposures (Alberta TPR 2006).


http://www.abheritage.ca/abnature/glossary.htm#bedrock�
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2.1.1.2 Foothills Natural Region

The Foothills Natural Region is situated east of the Rocky Mountain Natural Region and north of
the Bow River. The climate is moist and cool, and topography varies from rolling hills and
plateaus to steep slopes. It consists of two Subregions, the Lower Foothills and the Upper
Footbhills.

o0 Upper Foothills Subregion
The Upper Foothills Subregion occurs on strongly rolling topography along the
eastern edge of the Rocky Mountains. In the Calgary Region, the Subregion is
limited to an area north of the Bow River, near the region’s northern boundary. The
Subregion is characterized by dense stands of lodgepole pine, black spruce and
white spruce, on steep terrain with thin glacial deposits and frequent bedrock
outcrops. Upper Foothills Natural Subregion climate, soils and vegetation patterns
indicate a transition between the drier, somewhat warmer conditions of the Lower
Foothills Natural Subregion and the cooler, wetter conditions of the Subalpine
Natural Subregion (Alberta TPR 2006).

0 Lower Foothills Subregion
In the Calgary Region, the Lower Foothills Subregion is limited to a relatively small
portion of the Red Deer River watershed, east of the Upper Foothills Subregion.
Mixed forests of aspen, lodgepole pine, white spruce and balsam poplar are
common on the Subregion’s undulating, till-covered plateaus. The Subregion
represents a transition zone between cold, dry continental climates and milder,
moister Cordilleran climates (Alberta TPR 2006).

2.1.1.3 Parkland Natural Region

The Parkland Natural Region is a transition zone between the dryer, warmer grasslands to the
east, and the cooler, wetter Rocky Mountains further west. In their natural condition, parkland
ecosystems contain a mosaic of prairie interspersed with aspen and willow groves in wetter
landscape positions. The Parkland Natural Region is the most densely populated Natural Region
in Alberta, and has been extensively cultivated since the late 1800s. The Natural Region has
been strongly influenced by agriculture, and soil types have been used to define its boundaries
(Alberta TPR 2006).

o0 Foothills Parkland Subregion
The Foothills Parkland Subregion is found in a belt extending fully between the
Calgary Region’s northern and southern boundaries, east of the Montane Subregion.
This Subregion is distinguished by upland forests dominated by aspen on northerly
slopes, and native grasslands on southerly slopes. Landforms undulate gradually,
with shrubby wetlands in low-lying areas. Black Chernozems, very fertile soils, are
dominant under grasslands, while Dark Gray Chernozems typically occur under
forest cover (Alberta TPR 2006).

o0 Central Parkland Subregion
Undulating till plains and hummocky uplands dominate the Central Parkland
Subregion’s landforms. Aspen and balsam poplar forests remain in portions of this
heavily populated Subregion; however, native vegetation is limited due to extensive
agricultural cultivation. Remnant native parkland areas are usually associated with
hummocky till. Soils typically include Black Chernozems, with Dark Gray
Chernozems and Luvisols usually found under Aspen forests (Alberta TPR 2006).
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2.1.1.4 Grassland Natural Region

The Grassland Natural Region is a flat to gently rolling plain with a few major hill systems (HCM
2005). Most of the bedrock is covered with extensive, thick glacial till deposits. In the Calgary
Region, there are three Subregions within the Grassland Natural Region: Northern Fescue,
Foothills Fescue, and Mixed-grass. These Subregions are separated primarily by different
climates, soils and vegetation.

o0 Northern Fescue Subregion
The Northern Fescue Subregion is found in the northeast portion of the Calgary
Region. The Subregion is characterized by gently rolling to hummocky terrain with a
combination of cultivated fields and moist, grazed native prairie. In general the
Northern Fescue Subregion is cooler and moister than the Mixed-grass Subregion to
the south. The dominant soils are Dark Brown Chernozems (Alberta TPR 2006).

0 Foothills Fescue Subregion
This Subregion consists of a band of prairie situated between the Central Parkland
and Northern Fescue to the north, the Foothills Parkland to the west, and the Mixed-
grass to the east (Adams et al. 2003). Within this Subregion, remnant prairie areas
are dominated by rough fescue, although most of the area is cultivated. Surficial
deposits are dominated by glacial till, which form an undulating landscape and
several topographically closed drainage basins and wetland complexes (van der
Kamp and Hayashi 2008). Lakes and wetlands are restricted to about 1% and 3% of
this Subregion, respectively. Wetlands are mainly confined to depressions in
undulating to hummocky terrain (Adams et al. 2003). Orthic Black Chernozems are
the dominant soils.

0 Mixed-grass Subregion
The topography is generally low-relief in this fertile, intensively cultivated Subregion.
Agricultural crops have replaced much of the natural grassland vegetation; however,
scattered remnant prairies remain. This Subregion’s northern border corresponds
closely to the boundary separating the Bow and Red Deer River watersheds. Dark
Brown Chernozemic soils are common (HCM 2005).

2.1.2 Landforms

Much of the Calgary Region belongs to the Alberta Plains Division of the Interior Plains Region.
This Division is underlain by flat bedrock belonging mainly to the Paskapoo Formation, a
sedimentary rock of Tertiary and Cretaceous age. (MacMillan 1987).

The principal physiographic subdivision in the eastern portion of the Calgary Region is the
Delacour Plain, a low-relief till plain of undulating topography. The most common surficial
deposit is glacial till (unsorted, unstratified drift deposited directly by or underneath a glacier).
Most relief is a result of local glacial processes (MacMillan 1987).

The western portion of the Calgary Region is located within the Rocky Mountain Foothills
Division of the Cordillera Physiographic region. Two subdivisions have been recognized, based
on differences in relief, topography and associated soils. The Foothills subdivision consists of a
series of parallel hogback ridges and valleys. The Priddis Valley subdivision is a region of
undulating topography located between the foothills and the plains (MacMillan 1987). These
landforms are shown on Map 3.
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Map 3. Landforms in the Calgary Region

Legend

T Original Calgary Region

[ City or Town Boundary

—— Primary Highway

[ Major Surface Water

[ First Nations Reserve
Landform

I Canyons / Deeply Incised Streams
- Midslope Drainages / Shallow Valleys
B Upland Drainages / Headwaters
I U-shaped Valleys

I Fiains

] OpenSiopes

|:| Upper Slopes / Mesas

[ Local Ridges / Hills in Valleys

[ Midslope Ridges / Small Hills in Plains
- Mountain Tops / High Ridges

(0 | =
? 2 -  CAL ; CALGARY 7%
| ‘ﬁf*cﬂgﬁ‘rm O2 BT :ciONAL paRTNERSHIP

North Thrmng legoness  3CING 'ocety




2.1.3 Landscape Units

There are several ways of dividing a region into appropriate units for management that do not
necessarily follow administrative boundaries. One common management division is the
watershed or subbasin: the area drained by a river or stream and its tributaries (Forman and
Godron 1986). This is the unit of choice for many resource planning exercises and environmental
protection schemes, and is useful for many applications particularly when fluvial processes are
the focus of interest.

Another basis for division is the selection of landscapes. A landscape is defined as a
“heterogeneous land area composed of a cluster of interacting ecosystems that is repeated in
similar form throughout” (Forman and Godron 1986). A landscape generally contains more than
one watershed, and its boundary may or may not correspond to watershed boundaries (Forman
and Godron 1986). Landscapes reflect both the human use of the area as well as underlying
physiographic conditions and ecological potential. The use of landscapes as a basis for
management units is based on the assumption that areas of similar ecological and cultural
background require similar management and planning strategies.

The Calgary Region was conceptually divided into ‘landscape units’ (LU’s) based on ecological,
topographic and land use patterns. The methodology used is described in Appendix One. The
resulting LU’s are shown on Map 4, and their characteristics are described on pages 18 through
30.
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Map 4. Landscape Units in the Calgary Region
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1A Bow Corridor Montane

The Montane landscape of coniferous forests, grasslands and rolling hills includes the Ghost
River and Waiparous Creek watersheds. Forestry Trunk Road 40 is the major travel route
through the unit, which includes the small hamlets of Waiparous and Benchlands north of the
Ghost River, and some low density ranch development. The Ghost River valley features deeply
incised canyonlands, visible from the road in some areas. The rugged area is a popular
recreation destination that includes campgrounds and hiking trails within Kananaskis country.
Evidence of industrial forestry and oil and gas activity may also be seen in some areas.

There is a high degree of landscape contrast between the foothills and the open sky, and
between stands of aspen and dark green spruce and Douglas fir. In many areas there is an order
and harmony to the vegetated hillsides and an open quality to the foreground.

Figure 2.1. Bow Corridor Montane Landscape Unit.
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1B — Bow Corridor Montane (West)

Located in the Montane Subregion, this unit is an enclosed landscape with steep, dramatic
mountain vistas visible to large numbers of the traveling public. It is dominated by coniferous
forests with sparse mountain ridges, including the prominent Heart Mountain. Highway 1 and 1A
are the major transportation corridors through the Bow River Valley, roughly paralleling the river
to its south and north respectively. The Hamlet of Exshaw is a small residential development
found north of the Bow River.

Views to the Bow River and open water bodies such as Lac des Arcs are possible from Highway
1. The landscape exhibits high degrees of coherence, vividness and uniqueness. The cement
plant near Exshaw is visible from both Highway 1 and Highway 1A and detracts from the scenic
integrity of the landscape due to its large size and considerable height.

Figure 2.2. View to west from Highway 1A, Bow Corridor Montane (West) Landscape Unit.
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2A / 2B Alpine / Subalpine

This large unit is an Alpine and Subalpine wilderness encompassing Don Getty Wildland
Provincial Park, Bow Valley Wilderness Park, and the Ghost River Wilderness Area in Kananaskis
Country. The sparsely populated unit within Bighorn Municipal District is a backcountry hiking,
climbing and horseback riding destination. The Yamnuska Natural Area is included within Bow
Valley Wilderness Park. Dramatic views of steeply inclined, barren Alpine ridges and meadows
are possible from Highway 1 and from hiking trails.

18



3-Foothills Forest

This unit includes the only representation of Upper Foothills and Lower Foothills Subregions in
the study area. Hills covered with primarily coniferous and mixedwood forests and traversed by
winding logging roads characterize this rugged environment. Some evidence of industrial
forestry is visible from local roads. Residential development is limited to a few small
communities. Wetlands and creek valleys are often shrubby and sparsely treed. The unit is
bordered to the north by the Red Deer River.

—_.'“
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4-Elbow-Sheep-Highwood Montane

This LU is entirely within the Montane Natural Subregion, at the edge of the forested foothills.
Portions of the Elbow, Highwood, and Sheep River watersheds are found within this unit. Open
grassland patches are mixed with aspen forests and shrublands on rolling Montane landforms,
with coniferous forests at higher elevations.

Much of the development in the unit consists of agricultural landscapes and ranches. Several
corridors of high scenic quality are found in this unit, including Routes 549, 546 and 762. In the
southern portion of the LU, the Highway 541 corridor traverses the panoramic, expansive
Highwood River Valley. Some elevated parts of these highway corridors afford views to Alpine
ridges.

il

it E (% VA LI e 2 SRR L iR, ; i i A i S Py ¥
Figure 2.5. A Montane landscape showing open grasslands interspersed with forest.
Elbow-Sheep-Highwood Montane Landscape Unit.
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5-Bighill Creek Parkland

This unit is located within both the Foothills Parkland and Central Parkland Subregions. It is
characterized by ranches and farms bordering aspen forests, with aspen mixedwood in the
western portion of the unit. Landform slopes typically undulate gradually, with large cultivated
grasslands and some shrubby wetlands.

The major north/south route is Highway 22 (the Cowboy Trail), which traverses a predominantly
agricultural landscape with some residential development. Other scenic routes include HWY 1A
and Grand Valley Road, located in the western portion of the unit. Grand Valley Road features
views to a prominent ridge in the Wildcat Hills to the west.

r—v

Figure 2.6. Bighill Creek Parkland Landscape Unit.
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6-Bow / Elbow Parkland Corridor

The landscape is open, expansive and panoramic, with farms, cultivated fields, and Aspen forest
patches mixed with open grassland. Outstanding views to the Rockies and foothills are possible
from Highway 1A, which forms the northern boundary of this unit. The western portion of the unit
has less residential development, with progressively more in the east portion and along Highway
1A

HWY 1 is the principle east-west travel corridor through this LU and large numbers of travellers
heading west on this route are oriented directly toward the distant Alpine peaks. A scenic
corridor known as Old Banff Coach Road (Route 563) is located within this unit. The route, which
links to HWY 1, features a rural / urban mix with acreages and small farms, and views to Alpine
peaks in the west in some areas.

Figure 2.7. Bow / Elbow Parkland Corridor Landscape Unit.
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7-TsuuT’ina Reserve

This unit’s boundary conforms to the border of Sarcee Indian Reserve #145, the home of the
TsuuT’ina Nation. The relatively sparsely populated area ranges from the coniferous forests of
the Elbow River watershed in the western portion to agricultural fields in the centre of the unit.
The eastern portion of the unit borders the Weaselhead Natural Environment Area, and the
community of Redwood Meadows is within the reserve boundary.

Figure 2.8. Aerial View with Elbow River Visible in Middleground, TsuuT’ina Reserve Landscape Unit.
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8-Sheep River Foothills Parkland

This unit is predominantly an agricultural landscape mixed with rural-residential development.
Major transportation routes include Highway 22 (the Cowboy Trail) and Highway 7. Large open
fields and ranches, with a backdrop of forested foothills and Alpine vistas, may be seen from
Highway 22. This route is famous for its scenic quality and for many represents the archetypal
western landscape.

The Sheep River borders Black Diamond to the north and west, winding through the grasslands
and agricultural fields surrounding the town. The “Friendship Trail” walking path links residents
to the nearby community of Turner Valley, just 3 km to the southwest. In the city of Okotoks, a
historic main street portrays the town’s history, while new, large commercial plaza development
dominates the central Southridge Drive area. The Sheep River corridor’s park and pathway
system links into the surrounding residential areas.

Figure 2.9. View from HWY 22 North of Longview, looking west toward Alpine peaks.
Sheep River Foothills Parkland Landscape Unit.
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8A-Cross Uplands

The knob-and-kettle topography of the Cross Uplands contributes to a special landscape of
high scenic quality. Gravel roads wind around small ranches and farms bordering stands of
aspen and balsam poplar. Located in the Foothills Parkland Natural Subregion, the open
grassland patches are mixed with shrublands in a highly varied landscape mosaic. The LU
includes the extensive Ann and Sandy Cross Conservation Area as well as the Leighton Art
Centre.

-

Figure 2.10. Foothills Parkladlandscape ith igh vegetative variety, viewed from 112 Street.
Cross Uplands Landscape Unit.
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9-Highwood Corridor

Open dry grasslands on rolling landforms characterize this sparsely populated LU, located in the
Foothills Parkland Natural Subregion. Highway 541 is a scenic corridor bordering the Highwood
River in the northern part of the unit. Livestock graze in the open grasslands and large,
historically significant ranches may be seen from the highway. Two Ecological Reserve Areas are
located within the LU.

Figure 2.11. Aerial Visual Simulation of Highwood Corridor Landscape Unit, viewed from the Northwest.

10-Foothills Fescue Agriculture

Throughout this LU, the extensive agricultural landscapes have an open, spacious quality.
Shrubby wetland areas, ponds and lakes are found among the agricultural fields, and the
Highwood River flows through the unit. Most of the LU is found within the Foothills Fescue
Natural Subregion, transitioning to Mixed-grass in the extreme east portion of the unit.

Highway 540 is an east—west corridor in the south portion of the unit from which a spectacular
mountain panorama may be seen as the backdrop to the agricultural landscape. Views to the
distant Alpine peaks are also possible from portions of Highway 2, the major north-south
transportation corridor. The LU surrounds the Town of High River, an older, established
community with numerous parks and open spaces. Historic homes and buildings, including the
Museum of the Highwood, express the town’s pioneer heritage.
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Figure 2.12. Highwood River, Foothills Fescue Agriculture Landscape Unit.

11-South Bow

Located in the Foothills Fescue Subregion, this LU is bounded by the Sheep River on the
southeast and the Bow River to the north. The western border is defined by Highway 2, which
approximates the Natural Subregion boundary separating Foothills Parkland from Foothills
Fescue. Located between southern Calgary and Okotoks, this landscape is a combination of
residential development and agricultural fields. The key defining attribute that distinguishes the
South Bow LU from the adjacent Foothills Fescue Agriculture LU is its considerably higher
density and rural-residential development pattern.
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Figure 2.13. Rural Residential Development, South Bow Landscape Unit.

12-Mixed-grass/Fescue Agriculture

Located within the Mixed-grass and Northern Fescue Subregions, the unit is a flat, agriculture-
dominated landscape. Numerous long river corridors are found in the area, with railroad towns
along some of the channels. A sub-area in the eastern portion of the unit is characterized by
pothole wetlands, badlands and gullies.

Figure 2.14. Mixed-grass/Fescue Agriculture Landscape Unit.
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2.1.4 Vegetation and Land Cover

In the Calgary Region, natural land cover includes grassland, wetland, shrubs, and trees in a
mixture of urban, peri-urban (adjoining an urban area), and rural landscapes. Land cover is
shown on Map 5. A land-use / land cover (LULC) analysis (Map 6) was performed as described
in Appendix One. The type and distribution of the LULC classes is outlined in Table 2.1 below:

Land Cover Land-use
0 | Unknown 0.01% | 71 | Commercial 1 0.20%
1 | Shallow Water 0.03% | 72 | Commercial 2 0.03%
2 | Deep Water 1.10% [ 73 | Commercial 3 0.01%
3 | Shadow 0.09% | 81 | Direct Control 0.47%
4 | Snow 0.01% | 91 | Industrial 1 0.03%
5 | Grassland 22.61% | 92 | Industrial 2 0.26%
6 | Cropland 38.35% | 93 | Industrial 3 0.11%
7 | Coniferous 8.39% | 94 | Industrial 4 0.00%
8 | Wetland / Wet Vegetation 0.28% | 95 | Industrial 5 0.00%
9 | Cloud 0.00% | 101 | Mixed 0.05%
10 | Residential 0.00% | 111 | Residential 1 0.95%
11 | Flat Bare Ground 0.18% | 112 | Residential 2 0.20%
12 | Steep Bare Ground 2.81% | 113 | Residential 3 0.02%
13 | Commercial / Industrial 0.00% | 114 | Residential 4 0.02%
14 | Shrubland 7.39% | 115 | Residential 5 0.05%
15 | Fallow Cropland 8.87% | 116 | Residential 6 0.01%
16 | Deciduous 1.25% [ 117 | Residential 1 - Long 0.01%
17 | Urban Bare Ground / Paved 0.31% | 118 | Rural Residential 1.89%
51 | URN / Roadnet Roads 1.82% | 119 | Residential Unserviced 0.01%
61 | AltaLIS Streams / Rivers 0.96% | 121 | Public 0.67%
62 | AltaLIS Wet Areas 0.56%

Table 2.1. Land-use / Land Cover Distribution

The region is made up of approximately 47% cropland and fallow cropland, 40% natural or
pseudo-natural vegetation, 7% anthropogenic (caused by humans) disturbance, 3% water, and
3% bare ground. An insignificant portion (<0.05%) of the Calgary Region is made up of
unknown, shadow, and snow classes.

Of the vegetated portion of the study area — 78 percent — the majority of the vegetation consists
of cropland, with the rest made up of natural and pseudo-natural vegetation.

2.1.4.1 Natural Vegetation

The natural vegetation classes are grassland, coniferous trees, wetland / wet vegetation,
shrubland, and deciduous trees. Figure 2.15 below breaks down the vegetation within the
Calgary Region. Natural vegetation land cover classes are shown on Map 7.
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Figure 2.15. Distribution of Land Cover Classes in the Calgary Region.

2.1.4.1.1 Grassland

Native Prairie

The total native grassland was derived from land cover data supplied by the Government of
Alberta. The total area includes all polygons with any fescue grass occurring outside of town
boundaries. Within the Calgary Region, the total area of fescue grassland outside of town
boundaries is approximately 85,000 hectares, or 5 percent of the study area (Map 8).

Rangeland / Modified Grassland

The majority of the grassland class is made up of rangeland and modified grassland (17 percent
of the Calgary Region). While these subclasses are not technically natural vegetation, they
provide many of the same ecological benefits as native prairie grasslands. Properly managed
rangelands can provide wildlife habitat, erosion control services, and water quality conservation
(Ehlert 2009).

2.1.4.1.2 Forest / Shrubland

The majority of the forested land and shrublands occur in the western portion of the Calgary
Region, where these classes are dominant, and grassland patches are scattered throughout. In
the eastern portion — the prairie landscapes — trees and shrubland classes make up stepping
stone habitat for forest bird species, among predominant croplands.
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21413 Anthropogenic Land Cover

The Cropland class totaled 38.35% of the Calgary Region. When combined with the Fallow
Cropland class (8.87%0), these agricultural classes occupy 47.22%, or close to half, of the
region. The majority of the agricultural lands occur in the eastern part of the Calgary Region,
comprised of the Grassland Natural Region. Cropland and fallow areas are also found in the
Parkland Natural Region, mixed among other land cover types.

Anthropogenic classes (resulting from human influence) that are not related to agriculture were
grouped into stratified Commercial, Industrial, Residential, and Public land uses. The majority of
these anthropogenic classes, which total 7% of the region, are concentrated in or in close
proximity to the City of Calgary. A smaller portion is found in and around the other urban
communities of the Calgary Region.

2.1.5 Designated Protected Areas

The Calgary Region has a wide variety of parks and protected areas, ranging from wilderness
areas to urban designed landscapes. Urban researchers have linked urban amenities to
economic prosperity (Florida 2005). Parks and outdoor recreation facilities have been shown to
be important amenities that attract new residents, jobs, and tourists (Harnik and Welle 2009).
Strategies for parks and recreation, therefore, serve multiple functions — economic development,
improved quality of life, and ecological sustainability. Designated Protected Areas in the Calgary
Region are shown on Map 9.

2.1.5.1 Provincial Parks

Existing Provincial Parks in the Calgary Region include Fish Creek Provincial Park in southern
Calgary; Bragg Creek Provincial Park near the Hamlet of Bragg Creek; Big Hill Springs Park near
Cochrane; Brown-Lowery Provincial Park; and portions of Bow Valley Provincial Park. Glenbow
Ranch, a major new Provincial Park between Cochrane and Calgary, is currently being
developed in the Bow River Valley. Located within the Foothills Parkland Subregion, the park will
conserve an area approximately 15 km2.

2.1.5.2 Provincial Recreation and Wilderness Areas

The Calgary Region includes North Ghost, Waiparous, and Burnt Timber Provincial Recreation
Areas in the Upper Foothills Subregion. Fallen Timber Provincial Recreation Area is found in the
Lower Foothills Subregion, and South Ghost, Bow Valley, Greenford, and Heart Creek Provincial
Recreation Areas are found in the Montane Subregion. Ghost Reservoir Provincial Recreation
Area is located in the Foothills Parkland Subregion.

The Calgary Region includes one Provincial Wilderness area. Ghost River Wilderness Area is
located in the Subalpine Subregion of the Rocky Mountain Natural Region. Established in 1967,
the 152-km2 area consists of high-elevation mountains and glacier-carved valleys. At lower
elevations there are subalpine forests of Engelmann & white spruce, fir & lodgepole pine.

35






Wildlife includes bighorn sheep, deer, moose, mountain lions, bears & wolves (Alberta TPR
20009).

2.1.5.3 Heritage Rangelands

The Heritage Rangeland class of protected area sustains the traditional grazing approach to the
management of native grassland ecosystems. Access and recreational opportunities are limited,
in order to conserve the ecological integrity of these sites (Alberta SRD). There is one heritage
rangeland in the Calgary Region designated under provincial legislation. The OH Ranch
Heritage Rangeland, located near Longview, was designated under the Wilderness Areas,
Ecological Reserves, Natural Areas, and Heritage Rangelands Act on August 27, 2008 (Alberta
TPR 2008).

One of the oldest ranches in south-western Alberta, the OH Ranch includes four operating
ranches: OH Pekisko, OH Longview, OH Dorothy, and OH Bassano, which raise cattle using
traditional ranching techniques. A portion of the Ranch is located in the Foothills Parkland
Subregion, and a portion is located in the Montane Subregion. The Ranch includes both public
land (designated as Heritage Rangeland) and private land (placed under conservation easement),
for a total size of 8389 hectares (Alberta TPR 2008).

2.1.5.4 Provincial Natural Areas

Provincial Natural Areas include natural and near-natural landscapes of regional and local
importance for nature-based recreation and heritage appreciation. Facilities are non-existent or
minimal. There are five natural areas in the Calgary Region: Emerson Creek; Threepoint Creek;
Sheep Creek; Highwood River; and Ole Buck Mountain (Alberta TPR 2008).

2.1.5.5 Urban Parks and Conservation Areas

The Calgary Region has numerous urban and local parks that provide a range of recreation
opportunities as well as habitat conservation. Some of the region’s significant examples include
Nose Hill Park (1129 ha.), Weaselhead Flats (237 ha.), Griffith Woods (93ha.), and the Ann and
Sandy Cross Conservation Area (1942.5 ha.). Park areas maintained by the City of Calgary alone
total 7692 hectares in size.
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2.1.6 Scenic Resources

The term “scenic resources” refers to the valued aesthetic qualities of the region. Scenic
resources are an important element of tourism-based economic development, and scenic quality
is an important quality-of-life issue for residents and businesses. Landscape character has been
defined as “the overall visual impression of landscape attributes, the physical appearance of a
landscape that gives it an identity and sense of place” (USDA 1995).The following section
presents a brief description of the Calgary Region’s landscape character, followed by an
overview of a GIS-based scenic resource assessment.

2.1.6.1 Landscape Character Overview Description

The Calgary Regional landscape may be thought of as a continuum spreading from the elevated
Rocky Mountain foothills in the west, through a predominantly urban core, to agricultural lands in
the east. The city lies at the region’s geographic centre, with smaller communities distributed
throughout the region and linked by a network of highways and railroads. The region’s
agricultural and ranching tradition is evident in the expansive landscape. Though views may vary
from a glimpse to a prolonged vista, the backdrop of Alpine peaks is a unifying element in the
region’s inherently diverse character.

In the west, the uniformly dark forest canopy of the higher-elevation hills transitions to aspen
mixedwood on the lower slopes. Open grassland patches are interspersed with shrublands
among the rolling Montane landforms in a varied mosaic of colours and textures. Heritage
ranches occupy broad river valleys such as the Highwood corridor, and communities like Black
Diamond and Turner Valley retain a historic character reminiscent of the archetypal western
town.

Further east the Foothills Parkland landscape is distinguished by upland forests dominated by
Aspen and hummocky terrain with farms bordered by balsam poplar stands. Landforms
undulate gradually, with extensive grasslands and some shrubby wetlands. Sinuous, forested
river corridors like the Bow Valley contrast with the surrounding linear structure of agricultural
fields and the grid pattern of rural roads. Highway 1 is the principal east-west travel corridor
through this part of the region and the distant Alpine peaks may be viewed from the highway.
The historic Cowboy Trail (Highway 22) is the principle north-south route through this scenic
area.

In the eastern part of the region, the extensive agricultural landscapes and grasslands of the
Grassland Region have an open, spacious quality. Wetland areas, ponds and lakes are found
among the vast mosaic of cultivated fields. Numerous settlements, including High River,
Strathmore, and Airdrie, are linked by major highway corridors. A grid-like network of rural roads
borders the agricultural fields, connecting farmsteads and croplands.

2.1.6.2 Regional Scenic Resource Assessment

A GIS-based assessment of the Calgary Region’s scenic resource value was performed using
Land Use / Land Cover data, which was interpreted and assigned a "visual value” rating. The
rating system, based on established research into landscape visual preferences, measures the
presence of landscape elements such as natural vegetation diversity, water in the landscape,
topographic variation, and anthropogenic land-use. The complete methodology is in Appendix
One.

The result (Map 10) indicates that in much of the western part of the region, the abundance and
variety of native vegetation, combined with topographical variation and views to Alpine peaks,
result in a landscape with high to very high scenic attractiveness. Much of the eastern part of
the region rated lower in visual value; in general, this is due to the predominance of extensive
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croplands. Portions in proximity to special landscape features such as water bodies, rivers, and
badlands received a higher rating. The overall breakdown of visual value ratings across the
region is shown in Table 2.2.

Visual Value Rating Percentage of Region
Very Low 14%
Low 28%
Moderate 39%
High 15%
Very High 4%

Table 2.2. Visual Value Rating Summary.

2.2 Water

The major rivers in the Calgary Region have their origin in the Rocky Mountains. These rivers
flow east across the region and are fed by rainfall, snowmelt, and glacial runoff at their
headwaters (CCEA 2006). “The rivers that flow within the boundaries of the region support
approximately one-half of the Alberta population’s water needs” (University of Calgary 2007). All
of the major river watersheds in the Calgary Region (Map 11) are sub-basins of the South
Saskatchewan River Basin. lIrrigation is by far the largest water use in the SSRB, followed by
municipal use (University of Calgary 2007).

2.2.1 Watersheds

The Bow River occupies 6982 km? within the Calgary Region, and is the largest watershed in the
region. The City of Calgary is situated within the Bow River watershed, including several sub-
basins: Nose Creek, West Nose Creek, the Elbow River, Fish Creek, and Pine Creek. Important
tributaries to Nose Creek include West Nose Creek (a major stream) and Beddington Creek.
Nose Creek and West Nose Creek are both meandering streams, characterized by dynamic
sediment erosion and deposition processes and extensive floodplains.

Fish Creek originates in the foothills southwest of the Hamlet of Bragg Creek. It flows through
parkland and grasslands prior to entering the Bow River (BRBC 2008). Fish Creek Provincial
Park is located at the lower end of the creek, within the City of Calgary. The park has
considerable importance for recreation, wildlife habitat, and riparian conservation. At 13.48 km?
in area, the park spans the width of Calgary. The Fish Creek Wastewater Treatment Facility is
one of two wastewater treatment facilities in the City of Calgary.
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Three major watersheds are defined within the Bow River Sub-basin: The Elbow, Highwood and
Sheep River watersheds. The Elbow River (478 km?) drains into the Bow River within the City of
Calgary. 35% of the Elbow River’s watershed is found within the Calgary Region (ERWP 2007).
Approximately 264 km? or 22% of the watershed lies within the MD of Rockyview No. 44. Eighty
percent of this area is agricultural and approximately 16% is residential. Agriculture consists
mostly of cattle ranching operations on large, open tracts of land, rather than crop production
(Sosiak & Dixon 2004).

The Highwood River watershed occupies 1263 km? within the Calgary Region’s boundary. From
its source in the Rocky Mountains, it flows through the foothills and enters the prairies, joining
the Bow River about 8.2 km southeast of Calgary. The Highwood River is 162 km in length and
drains a total area of 2,412 km?. Land use within the Highwood River sub-basin includes
forestry, recreation, ranching and livestock operations, agricultural crop production, and oil and
gas operations. The largest tributary of the Highwood River is the Sheep River (BRBC 2005).

The Sheep River enters the Highwood River east of the Town of Okotoks. The Sheep River’s
terrain is diverse and includes mountains, foothills, and prairie. The towns of Black Diamond,
Turner Valley and Okotoks are located along the Sheep River. Within the Calgary Region’s
boundary, the Sheep River’s watershed occupies 1263 km?2.

Though most of the Oldman River sub-basin is outside of the Calgary Region, it occupies 935
km?Z. in the south-east portion of the region. The portion of the Oldman River sub-basin within
the Calgary region is within the Grassland Region and Foothills Fescue Subregion, and includes
urban and industrial development around High River, farming and livestock operations (ORBWQI
2009). The Oldman River joins the South Saskatchewan River upstream from Medicine Hat.

From its source in Banff National Park, The Red Deer River flows across a variety of land cover
types including foothills, rangeland, residential and urban land, forests and croplands.

It is the largest sub-basin of the South Saskatchewan River basin, and the confluence of the two
rivers is in the province of Saskatchewan. The Red Deer River sub-basin occupies 5970 km? in
the northern portion of the Calgary Region.

2.2.2 Alluvial Soils and Shallow Aquifers

Areas of alluvial or coarse, well-drained soils are critical to aquifer recharge, and represent an
important groundwater / surface water connection. Alluvial areas adjacent to major streams
need to be conserved as they directly influence the water quality of the sources of the region’s
drinking water. They are also ideal sites for cottonwood forests which provide unique habitat to
a wide range of plant and animal species. They support high productivity through greater
moisture availability and may be a contributing factor for increased biodiversity in these areas.

Alluvial soils represent sensitive ecological features due to their high porosity and susceptibility
to contamination as well as their connection to groundwater and stream flows. An analysis for
the identification of alluvial soils was performed for the Calgary Region. The methodology is
described in Appendix One. Alluvial soils area shown on Map 12.

Much of the Calgary Region is underlain by the Paskapoo formation, which represents the
youngest bedrock deposits in the Western Canada Sedimentary Basin. Research suggests that
it is a highly varied and shallow groundwater system, dominated by local scale flow rather than
confined regional-scale flow systems. This implies that recharge to the Paskapoo potentially
occurs over a majority of the aquifer area. Research suggests that valley bottoms may be
important recharge zones across the formation (Grasby et al 2008).
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2.2.3 Precipitation

In general, precipitation in the Calgary Region decreases as you move east away from the
mountains and foothills. Climate data collected in Calgary from 1885-2003 indicates average
annual precipitation of 420mm. However, variation may be significant from year to year; the
maximum annual precipitation during that same period was 878 mm, and the minimum was
201mm. Approximately 25 to 35 percent (or one-quarter to one-third) of annual precipitation falls
as snow (Alberta Environment 2009).

23 Air

Despite being home to 11 percent of the country’s population, Alberta is responsible for one
third of Canada’s total greenhouse gas (GHG) emissions (Government of Alberta, 2008). The
Alberta Government is committed to reducing GHG emissions while maintaining economic
growth. By 2050, Alberta plans to reduce emissions by 200 megatonnes — a reduction 24%
below 2005 levels(Government of Alberta, 2008). In 2003, the City of Calgary conducted a GHG
emissions inventory that ranked emissions by contribution. Electrical consumption, driving, and
natural gas use topped the list as the three biggest causes (City of Calgary Environmental
Management, 2006).

2.3.1 Calgary Region Airshed Zone

The current proposed airshed boundary of the Calgary Region Airshed Zone (CRAZ) includes the
cities of Calgary and Airdrie; the Municipal Districts of Rocky View, Bighorn and Foothills; Will
Creek, Vulcan and Wheatland Counties; the Improvement Districts of Kananaskis and Banff; and
the Town of Canmore. The Siksika, Eden Valley, TsuuT’ina, and Stoney First Nations are also
located within the CRAZ area (CRAZ 2009).The northern border is defined by the southern
border of the Parkland Airshed Management Zone (PAMZ). Three continuous-monitoring
stations measure ambient air quality in the region: Calgary Central, Calgary NW and Calgary SE.

Air pollutants are substances such as carbon monoxide, oxides of nitrogen, ozone, sulphur
dioxide, particulate matter (such as dust and smoke), total hydrocarbons and hydrogen sulphide.
The movement and dispersion of air pollutants is controlled by wind, temperature, turbulence,
and the changes in these elements caused by local topography. Industrial sources such as
energy and manufacturing facilities are considered point sources. Automobiles and residences
are considered area sources (CRAZ 2009).
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2.4 The Green Network of Ecological Infrastructure

Within the region, an essential Green Network of wetlands and well-vegetated and well-
connected land operates within both urban centres and the rural countryside to provide
essential ecosystem services. The network includes formally protected areas such as forest and
ecological reserves, parks and greenways as well as those areas conserved through the
stewardship of private lands and working landscapes (farms, forests, ranches). The Green
Network differs from simple open space because it is multi-functional, providing environmental /
ecological services as well as economic benefits and scenic or cultural amenities where
appropriate.

The Green Network provides the following ecosystem services:
e conserving and recharging water supplies
e managing peak flows and providing flood control
o filtering and conveying storm water runoff
o fostering and conserving biodiversity
allowing wildlife to move across the landscape
recycling of nutrients
removing particulates pollution from the air
absorbing other gaseous pollutants
reducing green house gases by sequestering and storing CO2
e moderating the heat island and other climate change impacts

The components that make up the Green Network are discussed below.

2.4.1 Large Patches of Natural Vegetation

Large patches of natural vegetation (Map 13) are key to biodiversity and the survival of species,
especially those with a large home range. A large patch is more likely to contain a diversity of
habitats in close proximity to each other, leading to a greater number of species present than
within a smaller patch. As large landscapes are fragmented and become more patchy,
populations of some species are endangered, as there are fewer habitats to support a healthy
population. Movement across the landscape becomes more difficult and populations become
more isolated. These conditions lead to population decline. The size of natural patches required
to accommodate species will vary according to the size of their home range:
e 10,000 hectares for species with the largest home ranges (e.g., bear, cougar).
e 4,000 hectares for species with large home ranges (e.g., swift fox, sharp-tailed grouse),
and for a full range of small-, medium- and large-sized animals.
e 800 hectares for core grassland bird habitat, especially when surrounded by low-
intensity land uses.
e 100 hectares for medium-sized animals (e.g., coyote, hawk) when the patches are
interconnected and offer habitat for wetland birds (e.g., willet, marbled godwit) and small
mammals.
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The natural patch class analysis was performed according to a methodology in Appendix One.
Of the natural and semi-natural land in the region, 47 percent is located in patches larger than
1,000 hectares (Map 14). The remaining 53 percent is in patches smaller than 1,000 hectares —
21 percent in patches between 100 and 1,000 hectares, and the remaining 32 percent in
patches smaller than 100 hectares. Figure 2.16 outlines the distribution of natural and semi-
natural land within the patch size classes.

>10,000 ha
1,000 - 10,000 ha
100 - 1,000 ha

50 - 100 ha

2-50ha

<2ha

0% 5% 10% 15% 20% 25% 30%

Figure 2.16.Distribution of Natural Land Patch Classes in the Calgary Region.

2.4.2 Regional Corridors

Regional Corridors form a linear network of private and public open space (Map 15). They
connect large patches of natural vegetation and provide for viable connectivity for a broad range
of wildlife over the very long term. The regional corridors generally follow major river and stream
valleys and are in some cases as wide as a kilometre or more. They are also extremely valuable
for watershed conservation and storm water conveyance. They also have potential for open
space amenity but only where are local jurisdictions and land owners are supportive of such
initiatives.

Regional Corridors are not a park system, although some lands may eventually be acquired for
parks. Much of the Regional Corridors will remain in private hands, with incentives for owners to
manage these lands to preserve ecological services. Uses that would be encouraged include
grazing, other forms of agriculture with permanent vegetative cover, recreation, stormwater
management and wildlife habitat and movement. In some cases, Regional Corridors may
function as utility corridors (pipelines and electrical transmission). These multi-use Regional
Corridors provide utility as well as ecological function and need to be conserved.

2.4.3 Riparian Corridors

Riparian areas are the vegetated areas adjacent to rivers and streams. These corridors maintain
or improve water quality through temperature and oxygen control, sediment control, and
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