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4. Vegetation

41 Introduction

This chapter forms part of a Comprehensive Study (CS) for the proposed Parallel Runway Project (PRP)
at the Calgary International Airport (YYC). The process shadows the environmental assessment (EA)
process under the Canadian Environmental Assessment Act (CEAA). This chapter examines the potential
residual and cumulative effects that the construction, operation and reclamation of the PRP may have on
vegetation within the Local Study Area (LSA) and Regional Study Area (RSA). The PRP consists of a
14,000 ft. (4,267 m) runway and associated infrastructure. The project components are described in
further detail in the project description, Volume I, Chapter 7 of the CS.

The PRP will require significant alteration to the existing environment. The environmental effects
assessment identifies potential affects that the PRP could have on the natural resources of the LSA and
RSA. Project effects are changes to the biophysical or human environment caused by activities arising
solely from the PRP. They may be direct or indirect. A direct effect is one in which the cause-effect
relationship has no intermediary effects, and an indirect effect is one in which the cause-effect
relationship between a project effect and the ultimate effect on a Valued Component (VC) has
intermediary effects (CEAA 1999).

This effects assessment was completed following the general methods outlined in Chapter 1 of this
Volume. In summary, the assessment was scoped, identifying the scenarios that may occur, issues and
VCs that may be affected by the PRP, and temporal and spatial boundaries that constrain the scope of
the assessment. Baseline information used for this assessment was reported in Volume V, ltem 2:
Vegetation Baseline (AECOM December 2009). This report summarizes the baseline condition of the
environment and its existing values within the LSA and RSA. The effects assessment includes a review of
the potential effects on identified vegetation VCs during each phase of the PRP and what mitigation is
available to mitigate against these effects to minimize or negate potential negative impacts from
occurring. Residual effects are those effects that remain following the application of mitigation techniques.
Residual effects for vegetation are described, including an assessment of the potential cumulative effects.
The effect of the PRP on vegetation within the LSA and RSA and the overall significance of these impacts
following mitigation are summarized.

The general organization of this assessment of the potential effects of the PRP is as follows:

Scoping;

baseline studies;

analysis of effects;
mitigation;

residual effects;
evaluation of significance;
cumulative effects; and
follow-up.
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4.2 Scoping the Assessment

Scoping the assessment involves the identification of key issues of concern (and VCs), thereby ensuring
that the assessment remains focused and the analysis remains manageable and practical (Hegmann et al
1999). The assessment framework used for the PRP followed four tasks that must be completed in
scoping: issue identification, selection of VCs, setting of boundaries, and initial identification of potential
effects.

An issue-based approach was used to focus the baseline data collection program and effects
assessment. All issues raised by the public, stakeholders, and government agencies were recorded and
are tabulated in Volume IV, Chapter 1.

Issues identified during this process that were considered to be pertinent to defining vegetation effects
that could result from the PRP are presented in Section 4.11 of this chapter. Analysis of, and responses
to, those issues are dealt with herein.

4.2.1 Scenarios

Six scenarios with respect to the vegetation within the LSA and RSA and the effects of the PRP were
considered and compared in conducting the assessment:

pre-construction conditions (baseline);

construction conditions;

operation conditions in 2015 with the new runway in place;
conditions in 2015 without the new runway;

operation conditions in 2025 with the new runway in place; and
conditions in 2025 without the new runway.

oukwnpE

Changes to vegetation type, composition and diversity generally occur slowly unless human activities
such as agriculture pressures, urban expansion, and oil and gas development intervene and cause these
processes to accelerate. It can be assumed that pre-construction conditions will not change significantly
in the absence of construction of the parallel runway. From an environmental perspective, this alternative
does not present any additional effects on the physical or natural environment above those that may
already exist. As such, pre-construction conditions and those conditions anticipated without construction
of the PRP in both 2015 and 2025 can be assumed to be the same unless some other activity occurs on
the lands in question. Similarly, vegetation conditions after construction of the parallel runway are likely to
be comparable in 2025 to those in 2015, incorporating the lag time between commissioning of the PRP
and the successful establishment of vegetation targeted at end land use. Therefore, this chapter of the
assessment will consider only pre- and post-construction scenarios.

4.2.2 Spatial and Temporal Boundaries
4.2.2.1 Spatial Boundaries

Local Study Area (LSA)

The LSA encompasses the range of vegetation (plants and plant communities) occurring within the PRP
footprint and immediate vicinity, and covers an area within which all direct and some indirect effects of
project activities (surface disturbance and dewatering) are likely to occur.
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YYC property totals approximately 2,137 ha and comprises two areas; airside—or the controlled area of
the airfield—which includes the terminal building, runway and taxiway; and groundside—or the remaining
Government of Canada lands outside the controlled area. The LSA for vegetation will encompass some
four sections of undeveloped federal lands (groundside) directly east of the existing YYC infrastructure; it
was defined based on the extent of the proposed PRP footprint to include an area bounded by Country
Hills Boulevard to the north, Silverwing Golf Course on the south, 36 Street NE to the east, and McCall
Way to the west. Direct project effects beyond these limits are not anticipated.

The LSA is a highly modified landscape and, as a result, its vegetation has been significantly altered by
previous land uses and development in the area surrounding it. The LSA is dominated by agricultural
(cultivated, fallow, and pasture) lands under private lease, with extensive areas of existing anthropogenic
disturbance (existing rural residences, municipal development, industrial expansion, and infrastructure
[access roads, railway, trails, pipelines, power lines, etc.]) (Figure 4-1). Surveys of the LSA were
restricted to areas of limited disturbance (agricultural lands). Disturbed or inaccessible areas of YYC land
that were not included in the vegetation survey include:

airside lands contained within the security fence;

the airport’s stormwater settling ponds situated in the southeastern part of the LSA;
the Calgary Airport Golf Course located in the south; and

existing YYC infrastructure.

Regional Study Area (RSA)

The RSA incorporates the range of vegetation and plant communities existing within a region on a
landscape scale. Typically, it would contain the area within which any regional effects of PRP activities
are predicted to occur. However, the PRP will be built and located within a highly urbanized, developed
landscape. These characteristics of the land base have dramatically altered surrounding vegetation
communities from their original pre-disturbance condition. From an assessment perspective, this makes
the accurate assessment and separation of PRP effects from those caused by other land alterations
difficult. Therefore, the RSA for the PRP was restricted to YYC lands and an area to the immediate
northeast characterized by grasslands in a “near natural” and/or cultivated state.

4.2.2.2 Temporal Boundaries

Temporal boundaries for project-related effects are defined in terms of the project phases:

e Pre-construction/baseline — covers ecological, physical, and human-related characteristics of the
environment, as characterized in spring/summer 2009 prior to initiation of the construction phase (see
Volume V, Chapter 2 of the CS).

e Construction — includes all activities associated with project construction prior to commissioning of
the PRP, such as:

e mobilization of personnel, equipment, and supplies to/from the site;

e topsoil stripping;

e site preparation; and

e PRP construction, in addition to that of associated infrastructure, including proposed runway,
taxiways, maintenance facility, field electrical centre, service tunnels, etc.

Operations — includes ongoing operation and maintenance of PRP and related infrastructure.

Reclamation — includes all activities to decommission batch plant facilities and staging areas,

remove equipment and materials from the site, re-contour the site and restore drainage patterns to

stable long term conditions (where required), and implement the final site reclamation procedures to

prevent erosion and restore vegetation cover where feasible.
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4.2.3 Issues ldentified

The primary focus for assessment for vegetation is whether project activities will result in measurable
effects on vegetation health, diversity, and abundance in proximity to the PRP, on a spatial and temporal
scale.

To focus the assessment on relevant issues, the potential effects of the PRP on vegetation community
and vascular plant species diversity within the LSA and RSA were evaluated.

Potential effects of the project that have been identified include:

e Disruption, alteration, or loss of rare, threatened, and/or endangered plant species;
Introduction of invasive weeds and non-native species of concern;
Disruption, alteration, or loss of native vegetation communities or critical habitat as a result of
vegetation removal, site clearing, and/or changes to local soil and/or surface water resources;
Disruption, alteration, or loss of rare ecological communities; and
Alteration or loss of wetlands and wetland function.

An interaction matrix (Volume Ill, Chapter 1, Table 1-1) was used to identify the potential effects for the
PRP as a whole.

The potential vegetation issues and effects that could be associated with the PRP were identified through
the public consultation process by reviewing the Wetland Strategy for Reducing Bird Strikes (May 2003)
documentation and from a review and assessment of regulatory and legislative environmental
requirements pertaining to the LSA as it would be affected by the PRP.

Issues related to vegetation within the footprint of the PRP can be summarized as to whether project
activities will result in:

1. inconsistency with the Federal Policy on Wetland Conservation and comply with its “No Net Loss” of
wetland function objectives;

potential effects to riparian areas;

changes to native vegetation communities;

the potential disruption, alteration, or loss of rare, threatened, or endangered plants;

the introduction of invasive weeds and non-native species of concern or increase the potential for this
to occur; and

6. effects on trees planted by the Devonian Foundation.

abkrwn

4.2.4 Effects Hypotheses

Effects hypotheses were developed that correspond to the aforementioned issues and describe the kind
of effects that could occur as a result of the PRP. The hypotheses used for this assessment are:

1. Construction and operation activities may result in disruption, alteration, or loss of native and/or
ecologically significant vegetation communities, including loss of wetlands and wetland function, as a
result of vegetation removal, site clearing, and/or changes to local soil and/or surface water
resources. It is anticipated that 361.50 ha of the LSA presently covered by vegetation will be affected
by the PRP.
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2. Construction and operation activities, including the importation of seed from outside sources, may
result in the introduction of weeds and, therefore, a change in vegetation diversity causing a change
in abundance of rare species or rare vegetation communities.

4.2.5 Relevant Legislation and Guiding Documents
4.2.5.1 Federal

Canadian Environmental Assessment Act (CEAA)

CEAA establishes a process to assess the environmental effects of projects requiring federal actions or
decisions, and requires that the environmental effects of projects be considered early in the planning
stage. At present, CEAA does not apply to the PRP (see Volume I, Chapter 5 for more information).

Species at Risk Act

The Species at Risk Act (SARA) provides protection for Canadian indigenous species, subspecies, and
distinct populations and their critical habitats on federal lands, but does not apply to lands held by the
Province of Alberta or its private citizens unless “the laws of Alberta do not effectively protect the species
or the residences of its individuals”. In this case, the Minister may issue an Order-in-Council to protect
federally listed species that occur on provincial or private lands.

Federal Policy on Wetland Conservation

An unregulated document, this policy is applied with an objective to “promote the conservation of
Canada’s wetlands to sustain their ecological and socio-economic functions, now and in the future” on all
federal lands, providing guidance to the development of mitigation and/or compensatory measures, where
appropriate.

Canadian Biodiversity Strategy

The Canadian Biodiversity Strategy has been prepared in response to Canada'’s obligations as a party to
the United Nations Convention on Biological Diversity. It has been developed as a guide to the
implementation of the Biodiversity Convention in Canada and contains guiding principles supporting a
vision of a society that lives sustainably, and contains a framework for action to support sustainable
development as part of international efforts to implement the Convention on Biological Diversity. Federal,
provincial, and territorial governments, in cooperation with members of the public and stakeholders, will
pursue the strategic directions set out in the Strategy, according to their policies, plans, priorities, and
fiscal capabilities.

4.2.5.2 Provincial

Alberta Environmental Protection and Enhancement Act

Alberta Environment is responsible for evaluating effects that a project may have on the environment and
for the administration of Alberta’s laws governing environmental assessment. Through the Alberta
Environmental Protection and Enhancement Act (AEPEA), the Environmental Assessment Regulation
and the Environmental Assessment (Mandatory and Exempted Activities) Regulation provide direction on
matters related to the administration of the environmental assessment process.

Alberta Wildlife Act/ Species at Risk Program

The Alberta Species at Risk Program was initiated as a response to the Province’s commitment to the
Accord for the Protection of Species at Risk in Canada. The Accord’s intent is to prevent species in
Canada from becoming extinct as a consequence of human activity. As part of the assessment
procedure, all species of concern are generally assessed and are classified as one of the following
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categories: 1) At Risk, 2) May Be at Risk, 3) Sensitive, 4) Undetermined, and 5) Secure. Any species that
is designated as “At Risk” or “May Be at Risk” undergoes a detailed status assessment and is formally
designated as Endangered, Threatened, Special Concern, Data Deficient, or Not At Risk. Any species
that is designated as Endangered or Threatened becomes legally protected under Alberta’s Wildlife Act
[R.S.A 2000, c.W-10]. This legal designation prohibits the disturbance, killing or trafficking of these
species, and provides immediate protection of nests and den sites. Any species that is designated as
“Sensitive” after a general assessment, or as “Special Concern” after a detailed assessment, becomes
eligible for special management actions designed to prevent the species from becoming “At Risk”.

Alberta Water Act
Activities that have the potential to disturb, alter, or result in the loss of water bodies (Alberta Codes of
Practice) and/or wetlands require approval under this Act.

Provincial Wetland Restoration/Compensation Guide

The Guide is designed to ensure “no net loss” of wetland function on provincial lands, providing guidance
to the development of mitigation and/or compensatory measures, where appropriate. It is administered by
Alberta Environment (AENV).

Alberta Weed Control Act

Section 13 of the Weed Control Act and its associated regulations requires the occupant or owner of the
land to destroy all restricted weeds, control all noxious weeds, and prevent the spread or scattering of
nuisance weeds.

4.2.5.3 Municipal

Calgary Wetland Conservation Plan

The City of Calgary’s Wetland Conservation Plan is administered through the Municipal Government Act.
In short, it was developed to ensure the maintenance or improvement of local water quality and quantity
within City boundaries.

4.2.6 Valued Components (VCs)

VCs can be defined as environmental attributes or components that are perceived as important for
ecological, social, cultural, and/or economic reasons.

VCs are used to focus the environmental assessment; they include environmental attributes that are
unigue to an area or valued by the public (stakeholders). They are the final recipients of effects from a
project activity, which means environmental components must be clearly linked to project activities. For
the purpose of the EA, VCs representing the vegetation component fall within two broad categories:
species diversity and community diversity. In an effort to be consistent with end land use objectives, VCs
were selected from these categories.

4.2.6.1 VC Selection

Five VCs were identified based on the PRP objectives, consistency with applicable legislation and guiding
documents, input from a review of existing vegetation reports from the LSA, consideration of input
received from stakeholders (public information sessions) and, finally, based on the professional
judgement of the project team.
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Species Diversity

The effects of the project on species diversity is an important consideration in determining and assessing
the PRP’s potential for causing effects to vegetation and plant communities. These effects could
contribute to an overall reduction in plant biodiversity in the LSA. To focus efforts with respect to the EA,
the following quantitative and qualitative components of species diversity were identified as VCs:

VC 1: Rare, Threatened, or Endangered Plant Species as listed under Schedule 1 of SARA
(Environment Canada 2008) and those ranked as “At Risk”, “May Be at Risk” and “Sensitive” in Alberta in
General Status of Alberta Wild Species (2005).

VC 2: Invasive Weeds and Non-native Species of Concern, also known as noxious and nuisance
weeds. For the purpose of this assessment, the definition contained in Alberta’s Weed Control Act
accurately describes these types of species.

Community Diversity

The effects of the PRP with respect to community diversity of plants within the LSA is an important
characteristic that is used in the assessment to determine the project’s potential for generating effects on
vegetation. Plant community diversity not only contributes to overall biodiversity in the LSA, but it can also
provide critical habitat functions for other environmental components such as wildlife. To focus efforts with
respect to the baseline assessment, the following quantitative and qualitative components of community
diversity were identified as VCs:

VC 3: Native Vegetation Communities and Critical Habitat including remnant populations of native
Fescue Grasslands and Aspen Parkland habitats occurring within the LSA.

VC 4: Rare Ecological Communities as identified on the ANHIC tracking list of rare, natural ecological
plant communities.

VC 5: Wetlands based on their contribution to biodiversity, water quantity, water quality, provision of
critical habitat, and ecosystem functions in the LSA.

4.2.6.2 Indicators

Indicators are used to measure effects on VCs. Appropriate indicators were chosen for each vegetation
issue and VC (Table 4-1).

4-8
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Table 4-1 Issues, VCs, and Indicators Related to Vegetation

Issue VCs Indicator
Decrease in ecological integrity and VC 1: Rare, Threatened, or Endangered |e Presence of SARA or ANHIC
function Plant Species tracking list of vascular plant species

VC 2: Invasive Weeds and Non-native
Species of Concern

Introduction of invasive weeds and non- |VC 1: Rare, Threatened, or Endangered |e Presence and distribution of invasive
native species of concern Plant Species weeds and non-native vegetation
VC 2: Invasive Weeds and Non-native
Species of Concern

Disruption, alteration, or loss of native VC 1: Rare, Threatened, or Endangered |[e  Aerial extent and quality of native
and/or ecologically significant vegetation |Plant Species and ecologically significant
communities as a result of vegetation VC 2: Invasive Weeds and Non-native vegetation communities

removal, site clearing, and/or changes to |Species of Concern . Presence of ANHIC-listed rare
local soil and/or surface water resources |VC 3: Native Vegetation Communities and ecological communities

Critical Habitat
VC 4: Rare Ecological Communities
VC 5: Wetlands

Wetland Classification

Alteration or loss of wetlands and wetland |VC 3: Native Vegetation Communities and
function Critical Habitat

VC 4: Rare Ecological Communities

VC 5: Wetlands

Indicators selected to represent potential changes in the species diversity VCs include: i) rare vascular
plant species and/or rare ecological communities, and ii) invasive weeds and non-native species of
concern.

The rare vascular plant species and/or rare ecological communities’ indicator will be evaluated based on
the presence/absence of SARA-listed or ANHIC tracking list species. Although not linked to any specific
legislation, ANHIC tracks and ranks the condition, status, and trends of selected species and plant
communities (ANHIC 2008).

Invasive weeds and non-native species of concern are directly related to species diversity VCs because
the introduction and/or prevalence of weeds from agriculture and rural development may have adverse
effects on vegetation health and can, therefore, affect vegetation diversity. This indicator was considered
to be of substantial value in assessing these VCs due to the increase in agricultural, urban expansion,
and oil and gas development surrounding the PRP lands.

Presence of native vegetation communities was selected as an indicator due to the direct relation to
community abundance, diversity, distribution, and/or health of plants and plant communities. Native
vegetation communities include remnant populations of native foothills fescue grassland habitats and
wetland communities occurring within the LSA.

Ecologically significant communities are identified on the ANHIC tracking list of rare, natural ecological
plant communities, including wetlands and riparian areas. Adverse effects on these communities could
mean a disappearance of productive habitats critical to many plant and animal species.
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4.3 Baseline Conditions

Vegetation health and diversity are vital components in the majority of functioning terrestrial ecosystems.
Plant species, vegetation communities, and wetlands provide many environmental benefits in a healthy,

productive ecosystem, including the provision of wildlife habitat, erosion control, and the maintenance of
water quality.

The LSA within the proposed development is a highly modified landscape that has been significantly
altered by surrounding land use development. The area is dominated by agricultural lands and/or semi-
native prairie environments under private lease, with extensive areas of existing anthropogenic
disturbance occurring throughout. Development on these lands has the potential to adversely affect
vegetation through alteration, deterioration, or loss of habitat.

Baseline vegetation data for the PRP was collected by AECOM between June 23 and September 1,
2009. During this period, AECOM'’s vegetation ecologists and rare vascular plant consultants (Kestrel
Research Inc.) conducted plant and plant community surveys in the LSA on six days. Assessments of the
PRP followed procedures outlined in the Recommendations for Botanical Surveys in Areas of Proposed
Development (ANPC 2009) and ANPC Guidelines for Rare Plants Surveys in Alberta (ANPC 2000).
Assessments conducted during the baseline studies focused on the evaluation of existing land use,
vegetation and vegetation communities, rare vascular plants and rare ecological communities, and
invasive weeds. Additionally, a preliminary assessment of wetlands was undertaken for those that are
located in close proximity to the proposed development and that could have the potential of being
adversely affected. Findings of the baseline report can be found in their entirety in Volume V, Chapter 2 of
the CS.

4.3.1 Species Diversity
4.3.1.1 Rare, Threatened, or Endangered Plant Species

No SARA, COSEWIC, or ANHIC listed species (classified provincially as S1, S2, and occasionally S3 on
ANHIC's element occurrence tracking® and watch? lists) were encountered during rare vascular plant
surveys of the LSA.

Results of the PRP rare plant survey entitled Rare Vascular Plant Survey of the Calgary Airport Authority -
Runway Development Project (Lancaster 2009) can be viewed in their entirety in Volume V, Item 2 of the
Cs.

One rare plant species is known to occur on YYC airside lands, but only at locations outside the LSA for
this assessment. Western blue flag (Iris missouriensis) has been recorded in the YYC lands by personnel
from the Authority during cursory surveys (personal communication, Folk-Blagbrough, Calgary Airport
Authority 2009). Bearing in mind the nature of the vegetation communities existing within the LSA, and
based on the author’s professional experience, it is unlikely that this species will occur. However, it is
noted that western blue flag is present within the RSA, and potential effects from the PRP may occur to
the populations indirectly through introduction of weeds.

! Tracking lists include elements of high priority because they are rare or of conservation concern in some other way.

Watch lists include elements for which we want to collect more information, but for which data is compiled rather than processed
to the fullest extent.

2
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4.3.1.2 Invasive Weeds and Non-Native Species of Concern

Provincially, the management and control of invasive weeds and non-native species of concern is
conducted in accordance with the Alberta Weed Control Act, and to applicable, regionally significant
municipal bylaws. Although YYC lands are the property of the Government of Canada and these Acts and
bylaws are not directly applicable to it, project activities related to the construction, operation, and/or
reclamation of the PRP have the potential to adversely affect locally significant remnant patches of native
vegetation and agricultural lands that occupy adjacent landscapes. As such, the Authority, where practical
and possible, complies with the directives of the legislation and bylaws so as not to adversely affect these
lands as a result of their operations or developments.

Nineteen species of noxious and nuisance weeds, as defined by Alberta’s Weed Control Act, were

observed during the 2009 on-site assessments of the LSA (Table 4-2.). Weed species were typically
observed within or adjacent to previously disturbed areas of the PRP footprint.

Table 4-2 Noxious and Nuisance Weed Species Observed Within the LSA

Components
Scientific Name Common Name Status North Central Sputh Taxiway F
Agricultural Acreages Agricultural Extension
Land Land
Agropyron repens Quack Grass Nuisance . . .
Avena fatua Wild Oats Nuisance .
Brassica kaber Wild Mustard Nuisance . .
Capsella bursa-pastoris Shepherd’s Purse Nuisance .
Cirsium arvense Canada Thistle Noxious . . . .
Crepis tectorum Narrow-Leaved Hawk's-Beard |Nuisance .
Descurainia sophia Flixweed Nuisance . . .
Galeopsis tetrahit Hemp Nettle Nuisance . .
Lappula squarrosa Bluebur Nuisance .
Linaria vulgaris Toadflax Noxious . .
Matricaria perforata Scentless Chamomile Noxious .
Polygonum convolvulus Wild Buckwheat Nuisance .
Potentilla norvegica Rough Cinguefoil Nuisance . . .
Salsola kali Russian Thistle Nuisance .
Setaria viridis Green Foxtall Nuisance .
Silene alba White Cockle Noxious .
Sonchus arvensis Perennial Sow Thistle Noxious . . .
Taraxacum officinale Dandelion Nuisance . . .
Thlaspi arvense Stinkweed Nuisance . . .

4.3.2 Community Diversity

4.3.2.1 Vegetation Landscape Units

Due to the highly modified, agricultural/urban landscape and scarcity of native vegetation communities in
the LSA, non-native, cultivated, or disturbed plant communities (landscape/terrain units including natural,
riparian and wetland, agricultural, and anthropogenic) were categorized as coarse-scale vegetation
assemblages. These assemblages were delineated on the basis of the dominant vegetation observed in
each identified unit within the LSA (Figures 4-2a to 4-2c). The following landscape units were identified:

natural landscape unit, occupying 12.3% of the LSA (65.71 ha);
wetland landscape unit, occupying 3.98% of the LSA (21.34 ha);
agricultural landscape unit, occupying 51.15% of the LSA (274.33 ha); and
anthropogenic landscape unit, occupying 32.57% of the LSA (174.67 ha).
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Natural Landscape Unit

Semi-Native Prairie: This landscape unit was characterized by a modified grassland community
surrounding rural residences (Central Acreages) and situated between 36 Street NE to the east and
Barlow Trail to the west, in the central portion of the LSA. The unit was dominated by smooth brome
(Bromus inermis) and Kentucky bluegrass (Poa pratensis), with scattered occurrences of native shrub
species prickly rose (Rosa acicularis) and pasture sagewort (Artemisia frigida).

Semi-Native Aspen Stand: situated at the west side of Barlow Trail, this landscape unit was
characterized by a relatively small, remnant stand of aspen (Populus tremuloides), with a mix of balsam
poplar (Populus balsamifera). The remnant tree stand occurred in low-lying depressions, on imperfectly
drained soils. The shrub layer within the stand consisted of willow (Salix spp.); while ground vegetation
was dominated by invasive agronomic species smooth brome with native fowl bluegrass (Poa palustris)
and wire rush (Juncus balticus) in limited abundance. The noxious weed, Canada thistle (Cirsium
arvense), was also prevalent throughout the stand.

Wetland Landscape Unit

Temporary Ponds (Class Il wetlands): Temporary ponds, or Class Il wetlands as defined by Stewart
and Kantrud (1971) are found in the LSA. Class Il wetlands were dominated by wet meadow vegetation in
the deepest part of the basin. Other weedy species that occurred frequently in these temporary ponds
were quack grass (Agropyron repens), smooth brome, and creeping and Kentucky bluegrass. Plant
species that prefer moist conditions, such as wild mint (Mentha arvensis) and yellow avens (Geum
aleppicum) were also common. Temporary ponds are represented by wetlands in various states of soil
saturation that decline or increase in aerial extent and coverage of wetland vegetation seasonally or
annually, depending on available moisture (Stewart and Kantrud 1971). Within the LSA, pre-existing
Class Il Temporary wetlands were typically altered by agricultural disturbances. For example, traditionally
saturated soils were cultivated during drier years when soil moisture was low enough to allow the
successful germination of agronomic species.

Seasonal Ponds (Class lll Wetlands): Seasonal marshes, or Class Il wetlands in the LSA as defined by
Stewart and Kantrud (1971) were typically dominated by shallow marsh vegetation in the deepest part of
the basin. Shallow marsh vegetation includes moisture-loving grasses and sedges, including awned
sedge (Carex atherodes), small bottle sedge, creeping spike-rush (Eleocharis palustris), and common tall
manna grass (Glyceria grandis). Other plant species found in Class Ill wetlands are those that prefer
moist conditions and include wild mint, yellow avens, and Canada thistle. Seasonal ponds in the LSA are
represented by wetlands in various states of soil saturation that decline or increase in aerial extent and
coverage of wetland vegetation seasonally or annually, depending on available moisture (Stewart and
Kantrud 1971).

Semi-Permanent Pond / Lake (Class IV Wetland): Semi-permanent ponds, or Class IV wetlands as
defined by Stewart and Kantrud (1971) are also found in the LSA. This type of wetland is typically
dominated by deep-marsh vegetation in the deepest part of the basin. Deep-marsh vegetation includes
coarse marsh emergent species such as cattails (Typha latifolia) and bulrush (Scirpus lacustris). Shallow
marsh and wet meadow zones are also generally present in Class IV wetlands, landward of the deep-
marsh zone. Water in semi-permanent wetlands generally persists into autumn. The individual wetlands
within this landscape unit are described in more detail in the wetland section below.
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Agricultural Landscape Unit

Agricultural Landscape Unit: The predominant land use in the LSA was agricultural. These lands were
primarily cultivated to produce alfalfa. A second class of agricultural lands fell into the tame pasture sub
unit. This sub unit includes all lands that are presently, or have been historically, used for pasture.
Pasture lands were dominated by Kentucky bluegrass, yellow sweet clover, smooth brome, and
dandelion (Taraxacum officinale).

Cultivated: The Cultivated land sub unit is characterized by arable lands used mainly for the production
of forage crops such as; alfalfa [Medicago sativa], smooth brome, timothy, wheat grasses, clover, and
wild rye. Cultivated lands characterize the predominant land use and represent the majority of lands
within the LSA.

Fallow Fields: Areas that have been historically cultivated, not planted for a period (i.e., fallow fields), but
have been revegetated with non-native and invasive species, are characterized as cultivated lands.
Included in this unit are lands modified through the use of domestic plantings for windrows and
shelterbelts.

Tame Pasture: The tame pasture sub unit includes all lands that are presently, or have been historically,
used for pasture. Typically dominated by introduced agronomic forage species, encroachment of natural
and grazing-induced species (e.g., Kentucky bluegrass, yellow sweet clover) is prevalent. Common native
species include prairie rose (Rosa arkansana), American vetch (Vicia americana), common yarrow
(Achillea millefolium), and small-leaved everlasting (Antennaria parvifolia). Non-native, invasive weed
species include smooth brome, dandelion, and yellow sweet clover.

Anthropogenic Landscape Unit

Disturbed Land: Disturbed lands include those areas occupied by existing rural residences, municipal
road rights-of-way, railway lines, transmission line corridors, and other industrial uses. This unit included
much of the Central Acreages area, which, at the time of assessment, contained occupied rural
residences, farmyards, and supporting infrastructure (roads, power line rights-of-way, etc.).

Hedgerow: The Anthropogenic Landscape Unit includes a former/abandoned homestead and associated
narrow hedgerows. The vegetation in the hedgerow sub unit is comprised of planted plains cottonwood
(Populus deltoides), with the dominant ground vegetation comprising smooth brome and invasive
species, including Canada thistle, perennial sow thistle (Sonchus arvensis), and dandelion. This sub unit
occurred along the west side of the Northern Agricultural Lands, in the northern portion of the LSA.

Infill Wetland: Infill wetlands because they represent managed environments are classed as a sub unit of
the anthropogenic class. These wetlands are distributed across the LSA and are characterized by basin
areas that are managed as part of the Authority’s Wetland Strategy for Reducing Bird Strikes and
Stormwater Improvement Program. These areas within the LSA have contributed significantly to
vegetation removal and surface disturbance (infill wetland sub unit) within the LSA.
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Table 4-3 Coarse-Scale Vegetation Assemblages Occurring Within the PRP LSA

. . Percent of
Landscape Unit Sub Units Extent (ha) s Ar
Natural Landscape Unit Semi-Native Prairie 62.02 11.62
Semi-Native Aspen Stand 3.69 0.68
Temporary Pond (Class II) 12.00 2.2
Wetland Landscape Unit Seasonal Pond (Class Ill) 2.05 0.38
Semi-Permanent Pond (Class 1V) 7.29 1.4
Cultivated 129.62 24.16
Agricultural Landscape Unit Fallow 61.84 11.52
Tame Pasture 82.99 15.47
Disturbed 50.16 9.35
. . Hedgerow 8.31 1.54
Anthropogenic Landscape Unit -
Infill Wetland 49.35 9.20
Stripped 66.98 12.48
TOTAL 536.30 100

4.3.2.2 Wetlands

Wetlands were the only communities which could be considered rare or providing critical habitat. No other
areas within the LSA were identified that would meet the criteria to be considered as rare communities or
critical habitat.

Wetlands were selected as a VC because of their significant contribution to biodiversity, and their other
attributes which contribute to water quantity control and maintenance, assist in improving water quality,
provide critical wildlife habitat, and enhance ecosystem functions in the LSA. However, the maintenance
of wetlands and their habitats on YYC land conflicts directly with the Authority’s safety management
objectives, aimed at improving airport safety through the elimination of potential bird strike hazards. As
such, the majority of wetlands within the LSA will be eliminated.

At the time of assessment, 14 temporary, five seasonal, and four semi-permanent wetlands were
identified in the LSA. These wetlands were all classified following the criteria outlined in the Classification
of Natural Ponds and Lakes in the Glaciated Prairie Region (Stewart and Kantrud 1971) and are shown in
Figures 4-2a to 4-2c.

The four semi-permanent wetlands were assessed during the wetland survey. Following the criteria in the
Stewart and Kantrud Classification System, two were determined to meet the criteria of Class Il wetlands
(seasonal ponds), one was a Class Il wetland (temporary pond), and one was determined to be a Class
IV wetland (semi-permanent pond / lake). With the exception of the identified Class IV wetland, the
remainder were considered non-functional or supporting wetlands. The Class IV wetland was considered
to be a major functional wetland.

4.4 Effects Assessment

Effects on vegetation caused by the PRP will be primarily associated with its construction and operational
phases. Project effects could lead to the loss of sensitive species of vegetation which would lead to a

reduction in overall biodiversity within the LSA. Development of the PRP will cause vegetation to either be
removed or disturbed over a large area. The re-establishment of vegetation when the runway is in service
will aid in the restoration of a number of the benefits provided by vegetation; in particular, erosion control.
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4.4.1 Effects Assessment Methodology

The purpose of the effects assessment is to identify and describe any potential environmental effects that
may occur as a result of the construction, operation and reclamation of the PRP.

Potential environmental effects on vegetation were identified and evaluated for each project phase.
Effects were determined by predicting how project related activities will interact with the vegetation VCs.
Factors used in the determination and analyses of potential environmental effects include:

e evaluation of project design and construction specifications;

e suitability of mitigation measures/Best Management Practices (BMPs) including the identification of
project specific constraints (i.e., timing of activities in relation to local conditions and/or environmental
conditions);

e potential residual effects; and

e significance of potential residual effects.

Potential environmental effects for the vegetation VCs are described in terms of relative or absolute
significance, where possible, and were determined through an assessment of the following

characteristics:

e magnitude;

e nature;
e direction;
e duration;
e timing;

o frequency;
e scope; and
o reversibility.

These characteristics were adapted from characteristics developed by the Canadian Environmental
Assessment Agency (2006). Table 4-4 provides a definition of these, and other, terms applied in this

report.

Table 4-4 Definition of Effects Assessment Terms

Term Explanation

Project Phase Refers to the phase of the project as construction, operation, or reclamation of the proposed PRP.

Potential Effect | Classification of the type of effects anticipated during a specific project phase.

Refers to the estimated percentage of population or resource that may be affected by activities associated with

the construction, operation, or reclamation of the PRP. Where possible and practical, the population or resource

base has been defined in quantitative or ordinal terms (e.qg., units of habitat, hectares of soil types, etc.). Effect

Magnitude magnitude has been classified as less than (<) 1%, 1 to 10%, or greater than (>) 10% of the population or
resource base.

Where the magnitude of an effect has been defined as virtually immeasurable and represents a non-significant

change from background in the population or resource, the effect is considered negligible.

Refers to whether an effect is directly related or indirectly related to the action that caused the effect. It also
Nature refers to if an effect will produce a cumulative effect by combining with another project, whether the project
occurred in the past, present or future.

Direction Refers to whether an effect on a population or a resource is considered to be beneficial, adverse or neutral.
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Term Explanation
Refers to the time it takes a population or resource to recover from the effect. If quantitative information was
Duration lacking, duration was identified as short-term (<2 years), moderate term (2 to 10 years) and long term (>10
years).
Refers to when the effect occurs. The effect can occur during a life stage of the project, such as construction,
Timing operation, or reclamation. The effect can also be seasonal, while the effect could also occur immediately or
could be delayed.
Frequency .Refers. to the numbgr of times an activity occurs over the project phase, and is identified as once, rare,
intermittent, or continuous.
Scope Refers to the geographical area potentially affected by the effect and was rated as local, regional and beyond
regional. Where possible, quantitative estimates of the resource affected by the effect were provided.
Reversibility Refers to the extent an adverse effect is reversible or irreversible over a 10-year period.

Residual Effect

A subjective estimate of the residual effect remaining after employing mitigation measures in reducing the
magnitude and/or the duration of the identified effects on the environment.

The selection of mitigation measures was based on the magnitude of the effect, as well as the direction,
duration, frequency, and timing of the effect. Effects that were considered to be negligible were
considered sufficiently mitigated and no further mitigation measures were proposed. For all other effects,
mitigation measures were selected such that the effect will be avoided or minimized to the greatest extent
possible taking into account the unique nature of the PRP and without compromising the safe operation of

YYC.

After mitigation measures were applied, remaining effects were classified as residual effects. The
likelihood of an adverse significant residual effect occurring was evaluated following the Canadian
Environmental Assessment Agency’s Reference Guide: Determining Whether a Project is Likely to Cause
Significant Adverse Environmental Effects (Canadian Environmental Assessment Agency 2003).
Following this guide, the significance of the adversity of the effect was determined based on the
characteristics described in Table 4-5, including magnitude, duration, scope, and reversibility. The
likelihood of the effect occurring was then determined by the probability of the effect occurring and the
level of scientific uncertainty, where possible. If there was a high likelihood of the effect occurring, then
the effect was considered significant. If there was no likelihood of the effect occurring, the effect was not
considered significant. Professional judgement was used to determine if the residual effects are
considered significant or not.

Table 4-5 Residual Effects Rating Criteria

Criteria Rating Definition

Beneficial Beneficial change.

Direction Neutral No change.
Adverse Adverse change.

) Local Effect is limited to the LSA.

(E;;Z?]rtaphlc Regional Effect extends beyond the boundaries of the LSA.
Beyond Regional Effect extends beyond the boundaries of the Lower Foothills Natural Region.
Short Term Effects are reversible at the end of project construction.

Duration Medium Term Effects are reversible at project closure.
Long Term Effects are reversible within a defined time beyond project closure.
Once Effect occurs once during construction, operations or closure.

Frequency Intermittent Effect occurs occasionally or periodically during construction, operations or closure.
Continuous Effect occurs continuously during construction, operations or closure.
Reversible Effect is reversed after the activity ceases.

Reversibility Partially Reversible Effect is partially reversed after the activity ceases.
Non-Reversible Effect will not be reversed when activity ceases.
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Criteria Rating Definition
Negligible No measurable effects.
Maanitude Low Effect results in a change of less than 1% of the regional resource.
9 Moderate Effect results in a change of 1 to 10% of the regional resource.
High Effect results in a change of more than 10% of the regional resource.

Significance of residual effects was determined using the significance rating criteria in Table 4-

6. The

likelihood and degree of confidence in the data were also taken into account in determining the
significance of the residual effects.

Table 4-6 Significance Rating Criteria

Effect Magnitude Geographic Extent Duration Significance
Negligible Any geographic extent Any duration Not Significant
Low Any geographic extent Any duration Not Significant

Local Any duration Not Significant
Regional Short-term Not Significant
Regional Medium-term Significant
Moderate Regional Long-term Significant
Beyond Regional Short-term Not Significant
Beyond Regional Medium-term Significant
Beyond Regional Long-term Significant
Local Short Term Not Significant
Local Medium Term Not Significant
High Local Long Term Significant
Regional Any duration Significant
Beyond Regional Any duration Significant

4.4.2 Effects Assessment by VC and Project Phase

Project activities associated with the development of the PRP have the potential to adversely affect
vegetation directly through alteration, deterioration, or loss of specific habitat types. Additionally, indirect
effects of the PRP on vegetation growth and distribution may occur as a result of changes to the soils
composition, structure, macrofauna, moisture, and temperature. Changes to these ecosystem
components may cause or accelerate a community shift towards one composed of less desirable plant
species.

For the purpose of the EA, VCs representing vegetation were broadly defined as being characterized by
species diversity and community diversity. These two broad VCs were evaluated in an effort to describe
potential effects on vegetation and plant communities that could result from the PRP, to identify
appropriate discipline-specific mitigation measures, and finally to characterize residual effects and the
significance of residual effects. Potential project effects are summarized for the construction, operations,
and reclamation phases.

The analysis of effects of specific issues on vegetation was completed within the ecological context of the
LSA. Acknowledging the ecological context of the area helps define pre-construction baseline conditions
and establish a reliable foundation from which to draw conclusions on environmental effects. The
ecological context represents the general characteristics of the area (disturbed or undisturbed) in which
the project is located.

4-20
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Development on lands already disturbed by current land use practices typically results in considerably
less effects on vegetation than would occur were the development to take place on undisturbed lands
with intact natural ecosystems. The LSA may be characterized as having a highly modified agricultural
landscape. Historically, the area that comprises the LSA has also been influenced by numerous human
disturbances in the form of agriculture, grazing, municipal development, and infrastructure (access roads,
trails, utility corridors, etc.) and light industrial developments. Vegetation species and community diversity
VCs are, therefore, already constrained in the majority of the lands within the LSA that the PRP will be
built on. Therefore, the risk of a reduction to existing plant community and species diversity as a result of
the construction and operation of the PRP is considered low.

4.4.2.1 Species Diversity

VC1 - Rare, Threatened, or Endangered Plant Species

Project activities related to the PRP have the potential to result in the disruption, alteration, or physical
loss of rare, threatened, or endangered plant species and/or their critical habitats. Due to the nature of
project related activities during pre-construction and reclamation of the PRP, the only consideration for
effects on VC1 was given to the project activities that occur during the construction and operational
phases.

Construction/Operations Phase(s)

Construction activities (site preparation, topsoil salvage, soil stockpiling, surface grading, excavation, and
infilling) have the potential to affect rare vascular plant species and/or their critical habitats. Much of the
land proposed for development is presently under cultivation or utilized for agricultural purposes and few,
if any, effects on VC1 species are anticipated to occur. The single most significant threat to potential rare
vascular plant species or populations will occur through adverse effects on wetland habitats, altered or
lost through excavation and infilling activities associated with preparation of the PRP.

One SARA species is known to occur in the YYC airside lands. Western blue flag has previously been
recorded in these lands. Based on survey results of the vegetation landscape units present within the
LSA, it is not considered likely that this species occurs within the LSA. No adverse effects are anticipated
on this species as a result of the PRP within the LSA.

VC2 - Invasive Weeds and Non-native Species of Concern

Construction activities associated with the proposed PRP have the potential to result in the introduction
and spread of invasive weeds and non-native species of concern throughout the LSA. Activities resulting
in the disturbance and/or removal of existing vegetation cover and the exposure of extensive areas of
bare soil may provide these species with suitable conditions for establishment. Species present in the
seed bank and in adjacent vegetation cover, and those transported to the PRP on construction
equipment, will have opportunities to establish.

Construction Phase

Vehicles and equipment used in the construction process have the potential to introduce non-native and
invasive species of concern to the LSA, which may affect vegetation diversity at the species and
community levels. Noxious and invasive weeds can out-compete native flora. This can lead to a general
reduction in plant species diversity. An increase in VC2 invasive species can also, in some cases, detract
from the agricultural and commercial value of land. These weed species occur across the entire 536 ha of
the LSA. Since that is the area that will be disturbed by the development of the PRP, mitigative actions
will need to be taken to control any spread of these weed species beyond the LSA.
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Operations Phase

During the operation of the runway, it is anticipated that there will exist the potential for vehicles to
distribute and assist in the invasion of noxious or undesirable species. The introduction of noxious or
invasive plant species by these methods could lead to both a reduction in diversity of native species
through competition and to an increase in effects on adjacent regional areas. These types of regional
effects are possible through the generation of seeds from sources within the PRP footprint and their
dispersal to other non-affected areas. The latter effect can be mitigated (see Section 4.5 of this chapter).

4.4.2.2 Community Diversity

VC3 - Native Vegetation Communities and Critical Habitat

Project activities related to the construction, operation, and/or reclamation of the PRP have the potential
to result in the alteration and/or loss of vegetation and direct effects on vegetation community diversity.
However, as the majority of vegetation cover to be disturbed by construction of the PRP has been
characterized as modified grassland, with extensive areas of anthropogenic disturbance, potential effects
on native (absent from LSA) or semi-native (modified) vegetation communities are deemed negligible-low.

Construction/Operations/Reclamation Phase(s)

Within the LSA, community diversity has been significantly affected by historic land use objectives (e.g.,
intensive agriculture). Native vegetation communities occur primarily in the form of 62.02 ha of semi-
native prairie grasslands (over-grazed pasture), 3.69 ha of semi-native aspen stands, 14.05 ha of
ephemeral/temporary/seasonal ponds, and 7.29 ha of semi-permanent ponds (Stewart and Kantrud
1971), the majority of which have been degraded through human intervention. Construction of the PRP at
full build-out will, therefore, disturb 87.05 ha of semi-native vegetation or 16.285% of the LSA. The
balance of the site is not considered to represent native or semi-native vegetation landscape units.

VC4 - Rare Ecological Communities

Project activities related to the construction, operation, and/or reclamation of the PRP could have the
potential to result in the disruption, alteration, or physical loss of rare ecological communities. However,
since no rare ecological communities were observed in the PRP area, no effects are anticipated to occur.

Construction/Operations/Reclamation Phase(s)

Construction activities (site preparation, topsoil salvage, soil stockpiling, surface grading, excavation, and
infilling) have the potential to affect rare ecological communities. Much of the land proposed for
development is presently under cultivation or utilized for agricultural purposes and few, if any, effects are
anticipated.

No rare ecological communities, as identified by ANHIC (tracking list) were encountered during rare
vascular plant surveys of the LSA. On this basis, it is considered unlikely that the PRP will have adverse
effects on rare ecological communities within the LSA. Given there will be no direct actions occurring
within adjacent agricultural areas that define the RSA and that the area is already heavily disturbed, there
are no adverse effects anticipated on rare ecological communities.

VC5 - Wetlands

Project activities related to the construction, operation, and/or reclamation of the PRP will result in the
disruption, alteration, or physical loss of wetland health, function, and structure. This will reduce the
supply of available wetland habitat in the LSA. Ground disturbance activities (site preparation, topsoil
salvage, soil stockpiling, surface grading, excavation, and infilling) and/or changes to surface water runoff
will be the primary causes of these effects. Wetlands and wetland habitats are protected by various
federal, provincial, and municipal statutes and regulations, as well as voluntary application of the Federal
Wetland Conservation Strategy.
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Construction Phase

As discussed in Section 4.3.2.2, temporary, seasonal, and semi-permanent wetlands exist throughout the
PRP. At the time of assessment, the wetlands identified at baseline occupied 21.34 ha (Figures 4-2a to
4-2c) within the LSA. These will be lost during construction of the PRP. Direct habitat loss will occur
through the physical alteration or removal of wetlands occurring within the PRP footprint, while indirect
habitat alteration may occur through the effects of changes to soil composition, structure, macrofauna,
moisture, and temperature.

Operations Phase

During the operations phase of the project, there is little potential for continued effects on remaining

wetlands. The selection of appropriate mitigation measures are not anticipated to be required as the
majority of wetlands will have been removed (excavated/infilled) during the construction phase of the
PRP.

Once wetlands are infilled and construction around former wetlands is completed, all disturbed areas not
intended for use in construction of the proposed PRP will be reclaimed.

Reclamation

The goal of reclamation associated with the PRP is directed at the re-establishment of self-sustaining,
native (foothills fescue) plant communities or those species/communities targeted at end land use (i.e.,
Class I, Il and 11l landscapes). Revegetation efforts are intended to discourage the invasion of weeds and
non-native species of concern and eliminate erosion of soils within the proposed PRP area and adjacent
landscapes, and re-establish drainage patterns and hydrological functioning in any remaining wetlands. It
is important that such actions discourage large birds and other large animals that may pose a risk to
moving aircraft from occurring in these areas.

4.5 Mitigation

Mitigation measures are used to control, reduce, or minimize potential PRP effects. There are two types
of mitigation measures that may be applied to reduce the potential project effects on vegetation:
mitigation-by-design measures recommended for the design-build stage and discipline-specific measures
intended for application during construction, operations, and reclamation.

The principle behind mitigation-by-design is to incorporate measures that represent a direct effort to avoid
sensitive areas and minimize unnecessary loss of vegetation and vegetation communities. Mitigation-by-
design measures suitable for vegetation in the LSA are limited by the extent of lands required for
development of the PRP. Some of these techniques may include maximizing the use of existing
disturbances and areas with limited vegetation values, and incorporating natural vegetation communities
into project planning and design. Additionally, mitigation-by-design measures may include conservation
strategies used to protect or buffer sensitive plant communities from further disturbance. Protection of
environmentally sensitive vegetation communities, particularly those of native prairie and wetland habitats
occurring on YYC land, is critical to the maintenance of vegetation species and community diversity, as
well as provision of key habitat for a variety of plant and animal species.

Typically, the most successful mitigation alternatives are those applied with the intent of avoiding or
minimizing activities in those areas deemed “significant”. Unfortunately, this is not always the most
practicable or feasible alternative, particularly when planning the development of a runway, when flight
safety is of primary importance. The PRP will result in the complete removal or radical alteration of most
of the wetlands present within the LSA. To that effect, the following key mitigation measures, to reduce
potential effects on species and community diversity, will be considered in more detail at the pre-
construction, construction, operations, and reclamation stages.

4-23



AECOM The Calgary Airport Authority Volume Il — Effects Assessment
Chapter 4 - Vegetation

An adaptive approach will be employed where any mitigation outlined within this chapter may be altered
or improved as a result of observations made during field monitoring designed to measure the success of
a particular mitigative strategy or technique.

45.1 Mitigation of Effects
4.5.1.1 Species Diversity

VC1 - Rare, Threatened, or Endangered Plant Species

Construction Phase

As noted in 4.4.2.1.1, the only at-risk species that is known to occur in the RSA (YYC airside lands) is

western blue flag and no at-risk species are known within the LSA. Efforts to protect individuals will be
made where possible and without placing the operations of the airport at risk. If this is not possible, the
individual plants may be transplanted.

No other significant species are known to occur within the site; however, if other listed species are
observed, the same approach to mitigation will be employed.

Operations Phase / Reclamation Phase

No mitigation measures may put at risk the safe operation of the runway or other airport activities;
measures will comply with existing regulations and guidelines governing the safe operation of YYC and
they must not compromise the Authority’s responsibility for the safety of passengers.

During the operation of the PRP, any observed communities of western blue flag within the LSA will be
mapped and monitored. Where possible, efforts will be made to protect this species from a competitive
disadvantage caused by invading noxious plants. In the unlikely event this species is encountered, a
significant-species management plan will be incorporated into the Eco Plan (Volume V, Item 14) to
ensure that the western blue flag population perseveres.

No other at-risk species are known to occur within the LSA; however, should other at-risk species be
observed, the same approach to mitigation will be employed.

In areas outside the development footprint of the PRP where landscaping or revegetation is to occur,
efforts will be made to incorporate listed species known to occur within the RSA. (e.g., western blue flag)
Where possible, these species will be incorporated into reclamation activities.

VC2 - Invasive Weeds and Non-native Species of Concern

Construction Phase

The development of a project-specific Weed Management Program is recommended to ensure regulatory
compliance. This can be accomplished by instituting appropriate mitigation measures, where necessary,
to control invasive weeds and non-native species of concern. Under Alberta’'s Weed Control Act, species
defined as restricted or noxious in the Weed Designation Regulation (A/R 138/80) will be removed or
controlled throughout all project phases. Provided an evaluation does not indicate the infestation is a
result of pre-existing, off-site conditions, annual nuisance weeds (e.g., stinkweed, flixweed, etc.) will only
be controlled when densities become high enough to affect the establishment of seed mixes.

Weed management will begin at the start of site preparation for the PRP and will continue throughout
construction until project commissioning and/or incorporation into YYC's ongoing environmental
management practices. Additional mitigation measures to be implemented during construction in order to
reduce effects of the construction of the PRP on weeds and invasive species of concern will utilize the
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BMPs summarized in Sections 4.5.2, 4.5.3, and 4.5.4. The primary goal of mitigation is to minimize
construction activities that can lead to bare ground and exposed soils that can be associated with rapid
weed establishment. To prevent the introduction of noxious, non-native, and invasive weed species, all
construction equipment will be cleaned and free of dirt and vegetative material by steam cleaning and
following standard BMPs for construction.

Operations Phase

During the operations phase, weed control will primarily be a function of the routine measures outlined in
the existing YYC Vegetation Management Program. Weed control will be evaluated according to location,
species, size, and degree of infestation, utilizing various chemical and mechanical means. Targeted
control measures used to address minor infestations of restricted and noxious weeds may include spot
spraying, mowing, and hand picking, while long term control will be accomplished using the best-suited
products available (i.e., herbicide) for the relevant type of soils and weed species. Nuisance weeds, non-
persistent annual weeds, or non-native species of concern will be controlled only when densities are
judged to affect the establishment of desirable, target plant communities (reclamation seed mixes) or
when the integrity of adjacent, off-site land use is compromised. The landscaping associated with the
runway infrastructure will be maintained as Class Il and 11l turf areas.).

Reclamation Phase

The goal of reclamation associated with the PRP is to re-establish self-sustaining, native plant
communities or those species/communities that are targeted to be consistent with the projected end land
use (i.e., Class I, I, and Il landscapes). Revegetation efforts are intended to discourage the invasion of
weeds and non-native species of concern within the LSA and adjacent landscapes. Weeds and invasive
non-native species of concern will continue to be addressed throughout the operations and reclamation
phases of the PRP. These types of noxious plant species will require continued monitoring and active
management until the desired reclamation goals are met.

With mitigation measures in place, the residual effects on vegetation in the project area due to the
proposed construction activities are considered to be minor in terms of magnitude with respect to the
potential introduction and spread of invasive weeds and non-native species of concern. The introduction
of invasive species and weeds will have an adverse effect in the project area and is expected to occur
intermittently over the short term, but these impacts are considered reversible in the reclaimed areas of
the PRP in the moderate term (2-10 years). Residual effects are not considered significant.

4.5.1.2 Community Diversity

VC3 - Native Vegetation Communities and Critical Habitat

Construction/Operations/Reclamation Phase(s)

The native vegetation assemblages to be disturbed do not represent remnant communities. These
regrowth and cultivated hedgerows provide marginal species and community diversity. Due to the nature
of these communities, mitigation will primarily involve revegetation of areas outside the development
footprint but within YYC lands. Revegetation will maintain similar levels of diversity and habitat value
within the PRP and LSA without compromising the responsibility of the Authority for safe operation of the
runway.
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VC4 - Rare Ecological Communities

Construction/Operations/Reclamation Phase(s)

No native ecological communities, as identified on the ANHIC tracking list, were encountered during rare
vascular plant surveys of the LSA. On this basis, it is considered unlikely that the PRP will have adverse
effects on rare ecological communities within the LSA. Given there will be no direct actions occurring
within adjacent agricultural areas that define the RSA and that the area is already heavily disturbed, there
are no adverse effects anticipated on rare ecological communities. Therefore, mitigation is not required.

VC5 - Wetlands

Construction Phase

As a result of significant land area required for construction of the proposed PRP, and the paramount
importance of protecting airport safety by reducing bird strikes, avoidance of wetlands does not represent
a realistic option. Almost all of the existing wetlands will be filled in. One will be retained as part of the
stormwater management system, but it will not support typical wetland ecosystem function. Therefore,
mitigating construction effects on wetlands is unnecessary.

Operations Phase

Construction of the PRP will necessitate infilling of four class IV wetlands. The Federal Wetland
Conservation Strategy calls for the conservation of wetland function while Transport Canada’s airport
wildlife management regulation has a strong focus on habitat modification to minimize bird strike risk. The
Authority’s Wetland Strategy for reducing bird strike risk is consistent with both the Federal Wetland
Strategy and Transport Canada’s wildlife regulation. The that end, the Authority has purchased 35 ha of
land adjacent to existing airport lands, west of Deerfoot Trail at Airport Trail NE. The land could be used
to restore and replace wetland function and to support Alberta’s Water for Life Strategy. The Authority has
established a stakeholder consultation group as a part of their wetland strategy including the City of
Calgary, Alberta Environment, Ducks Unlimited, and others to discuss conservation measures that will be
implemented on the purchased land.

4.5.2 Summary of Mitigation
4.5.2.1 Mitigation for Pre-Construction Effects on Vegetation

Planning and Project Design

e The proposed PRP development will result in surface disturbance to significant portions of the YYC
land base (landside area) within the LSA, exposing significant areas of bare soil (topsoil/upper
subsoil). Reclamation objectives in project design will focus on the use of effective erosion control
and sediment interception measures. Revegetation efforts will be used to control erosion (wind/water)
and limit the spread of weeds and invasive species of concern within the PRP, YYC campus, and in
adjacent landscapes.

e Incorporation of the proposed PRP into the YYC Vegetation Management Program to prevent the
introduction or spread of weeds will be implemented during project construction. The program will
address weeds of concern to the Province and the Municipality, as well as agronomic invasive weeds.

e Minimal disturbance construction techniques will be adopted in areas that will not be graded,
addressing the environmental sensitivities associated with construction activities in native and/or
semi-native habitats. Minimizing vegetation and soil disturbance in areas where this is appropriate will
result in a shorter and more effective reclamation process. Such conservation procedures include
reduced grading requirements, reduced or eliminated topsoil stripping requirements, alleviation of
compaction and rutting-related issues associated with multiple vehicular passes, and reduced
duration of activity.
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e Construction will consider the management of site/soil conditions to minimize effects on soil quantity
and quality. Challenges associated with construction timing constraints and the accurate identification
of suitable site/soil conditions exemplify the importance of having adequate pre-construction data to
support management decisions with regards to alternative construction techniques.

e All PRP personnel and/or contractors will have a responsibility to recognize potential environmental
issues and identify potentially adverse effects on environmental resources, abiding by generally
accepted mitigation measures.

4.5.2.2 Mitigation for Construction Effects on Vegetation

Vegetation Clearing and Removal

e A qualified environmental inspector will advise on vegetation clearing and removal operations;

e Coarse woody debris produced through the clearing of treed areas (semi-native aspen stands,
hedgerows and landscaped road rights-of-way) within the LSA will be mulched and/or utilized on-site,
where possible.

e The Authority will avoid vegetation clearing and removal with heavy machinery when soils are wet to
prevent rutting and compaction.

e As stripped topsoil contains microbes that are important in nutrient cycling, and seeds and rhizomes
that can be viable for years, the Authority will, whenever possible, strip and store the topsoil seed
bank until replacement activities can occur.

Sedimentation and Erosion Control

e Prior to the re-establishment of the vegetation, interim erosion protection measures will be
implemented, such as the use of tackifiers, erosion control matting, or crimping with certified weed-
free straw or hay.

e The Authority will minimize the duration for which erodible topsoil/subsoils are exposed and will
stabilize soil stockpiles exposed for extended periods in an effort to protect the soil resource from the
effects of wind and water erosion. In choosing the method of soil stabilization, the Authority will take
into consideration the duration of storage and the potential for erosion based on the location’s climatic
and topographical setting.

Machinery and Equipment

e Construction equipment and vehicles used on this project will be pre-cleaned using steam or other
BMPs prior to deployment on-site and maintained free of dirt and vegetative material to control the
introduction of weeds within the construction area.

e All heavy equipment will be inspected for fuel leaks, hydraulic leaks, and other sources of potential
soil contaminants. Where possible, bio-degradable hydraulic fluids will be used.

e Construction waste and debris will be continuously collected and recycled or disposed of to
appropriately regulated facilities.

e A hazardous material and spill response plan will be prepared, and the proper equipment and trained
employees will be available during all phases of construction.

e A spill containment kit will be on-site prior to commencement of all phases of construction.
Any additional maintenance work (e.g., equipment repairs) will follow the same level of environmental
protection and mitigation as outlined above.

Additionally, machinery and equipment utilized in proximity to surface water bodies (i.e., wetlands) are of
particular concern due to the potential for fluid leaks to occur and contaminate surface and groundwater
within the drainage area. The following mitigation measures will be implemented when machinery and
equipment is used within or adjacent to wetlands:
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All gasoline-powered equipment, such as pumps, generators, and associated fuel, will be stored
entirely within a secondary containment structure area located at least 100 m from a wetland.
Containment will have 110% capacity relative to the volume of fuel being stored and will be large
enough to completely contain all harmful materials should a spill, leak, or overflow occur. Trucks
carrying large fuel containers (tidy tanks) will be parked within the containment area;

Prior to entering within 100 m of a wetland, all equipment and machinery scheduled to work in and/or
along the wetland will be inspected and found to be clean, free of leaks, and in good working
condition. All foreign material will be removed, including dirt, mud, debris, grease, oil, hydraulic fluid,
and other substances that may affect the water quality. As well, all identified leaks will be repaired
and then appropriately cleaned. Such inspections, cleaning, and/or servicing can occur either before
the equipment and machinery is transported into the field or at the work site. Where possible, bio-
degradable hydraulic fluids will be used;

Any cleaning and/or servicing of equipment and machinery at the work site will not be conducted in or
along wetlands. Rather, all such works will occur at least 100 m from the wetland, with any runoff
controlled to ensure wash materials and/or other substances do not enter the riparian zone or the
wetland; and

Machinery and equipment will not be located within the riparian zone.

Revegetation

The goals of revegetation are the establishment of a self-sustaining vegetation community, which
does not require an excess of additional inputs over time, and compatibility with adjacent land use.
Unique to airport vegetation design is that the species selected should not attract wildlife species that
could pose a safety threat.

Revegetation (seeding) will take place immediately following construction to take advantage of better
moisture conditions for enhanced emergence and survival of plants.

Topsoil will be packed in preparation for seeding to ensure good soil-to-seed contact and retain soil
moisture (Sinton Gerling et al 1996).

Mulching prior to seeding provides many benefits, including decreasing runoff and erosion, improving
revegetation establishment, reducing irrigation requirements, improving drainage of clay-based soils
and water-holding capacity of sand-based soils, improving drought tolerance, and improving overall
plant health. It will be deployed in locations when and where difficulties in establishing vegetation
cover are anticipated.

Seeding using appropriate seed mixes will be employed, where necessary, recognizing the inherent
limitations associated with naturally occurring problem topsoils/subsoils. Revegetation of potentially
saline/sodic soils will incorporate the use of salt-tolerant species mixes, where applicable. An
example of a seed mix for saline soils might include Nuttall's alkali grass (Puccinellia nuttalliana),
slender wheatgrass (Elymus trachycaulus), tufted hairgrass (Deschampsia caespitosa), and western
wheatgrass (Pascopyrum smithii).

A range of plant materials will be considered based on the physical and chemical characteristics of
the target site, thereby increasing the development of species diversity and physical complexity.
Disturbed areas not required for operations activities may be considered for revegetation using native
seed mixes. A seed mix that is consistent with prairie native communities would be used; however, it
would be important to ensure that this mix does not compromise the Authority’s responsibility to
ensure safe operations of the airport. Annual cover crops may be considered on a site-specific basis
to help prevent erosion. As cover crops compete with native species for both moisture and nutrients,
they will be seeded at less than half the normal agricultural rate. Seeding disturbed areas with native
species compatible with off-site, native grassland communities will encourage the early establishment
of cover and reduce the competitive advantage of invasive species. Certificates of seed analysis will
be obtained for all native seed prior to purchase.
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Revegetation seed will be from a locally collected and propagated genetic source of native plant
material ensuring that each seed lot is free of restricted and noxious weeds and other species of
concern. A Seed Analysis Certificate is available from all seed suppliers; it will indicate any weed
species or other species of concern in the mixture. A list of native seed suppliers can be found in
Volume V, Item 2, Appendix A of the CS.

Revegetation success will be monitored following reclamation to ensure the recovery process is
progressing toward eventual restoration.

Reliance on natural recovery may not achieve satisfactory results. Monitoring will identify any need
for supplementary actions to improve vegetation recovery rates.

4.5.2.3 Mitigation for Operational Effects on Vegetation

Vegetation Management

Vegetation maintenance is an important factor to consider in designing revegetation. Maintenance
costs can be minimized by reducing weed growth through the application of weed-free seed, and
selecting plant species appropriate to the climate and end land use; for example, species requiring
minimal irrigation and/or mowing. The appropriate selection of native species will maximize
survivability, pest hardiness, and soil salinity tolerance, where required.

An effective weed control program is essential to ensure the success of desirable species

establishment. In soils where infestation levels are high, an abundance of weed seed is anticipated,

and will likely require several years to effectively control. Only those weeds designated as restricted
or noxious, or known to compete to the detriment of the growth of desired species will be controlled.

These weeds will be spot-sprayed with appropriate herbicides (Sinton Gerling et al 1996). Key

elements of an effective weed control program include:

o all equipment and vehicles used on this project will be clean and free of dirt and vegetative
material to control the introduction of weeds within the construction area;

o where required for sediment and erosion control, only weed-free products (e.g., straw bales,
tackifiers, mats, etc.) will be used,;

e revegetation seed lots used to achieve interim and end-use reclamation objectives will be free of
restricted and noxious weeds and other species of concern. A Seed Analysis Certificate is
available from all seed suppliers which will indicate any weed species or other species of concern
in the seed mixture; and

e continued monitoring of problem vegetation to identify areas requiring further reclamation, weed
control, and erosion protection measures will be implemented, where needed.

Mitigation measures implemented to address the effects of the PRP on vegetation are aimed at protecting
native prairie and wetland habitats, where possible, and maintaining overall biodiversity at the species,
community, and landscape levels.
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Environmental
Component

Project
Phase/
Activity

Potential Effects

Magnitude
of Effect

Direction
of Effect

Duration of

Frequency

Effect of Effect

Scope of
Effect

Mitigation/BMP

Residual
Effect

Reversibility
of Effect

Significance

Species Diversity

VC1

Construction/
Operations

Loss or alteration of
rare plant species

Negligible

Adverse

(< 2 years)

Short term Once

Local

Establish appropriate setback
distances or reserve zones
around rare vascular plant
species, if found, as standard
BMP. However, this is not
practicable where paving will be
placed for the runway. Where
this is to occur, it is proposed to
transplant individuals and
incorporate such species in the
reclamation of areas where
practicable without
compromising the safe
operations of the runway.

Actively manage the introduction
and expansion of invasive plant
species.

Negligible

Reversible

Not
Significant

VC2

Construction/
Operations/
Reclamation

Loss or alteration of
plant species diversity
through the
introduction and
spread of invasive
weeds

Minor (<1%)

Adverse

(< 2 years)

Short term | Intermittent

Local to
Regional

Minimize time frame for natural
recovery or restoration through
seed collection, revegetation to
native species, transplants.

Avoid exposure of extensive
areas of bare soil whenever
possible.

Consult with regional experts,
where appropriate.

Minor

Reversible

Not
Significant

Community Diversity

VC3

Construction/
Operations/
Reclamation

Loss or alteration of
natural plant
communities

Minor

Adverse

(< 2 years)

Short term Once

Local

Completely or partially protect
communities through avoidance,
incorporation into development
landscaping or design of
conservation measures.

Minor

Irreversible

Not
Significant
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Restrict vegetation clearing and
ground disturbance during
construction to project footprint.
Maximize use of previously
disturbed areas and areas with
limited vegetation values.

Maintain natural drainage
patterns.

Minimize time frame for natural
recovery or restoration through
seed collection, revegetation to
native species, transplants.
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VC5

Construction/
Operations/
Reclamation

Alteration or loss of
wetlands and wetland
habitat

High (>10%)

Adverse

Short term
(< 2 years)

Once

Local

The Authority’s Wetland Strategy
for reducing bird strike risk is
consistent with both the Federal
Wetland Strategy and TC'’s
Wildlife Regulation.

To that end, the Authority has
purchased 35 ha of land
adjacent to existing airport lands,
west of Deerfoot Trail at Airport
Trail NE. The land could be used
to restore and replace wetland
function and to support Alberta’s
Water for Life Strategy. The
Authority has established a
stakeholder consultation group
as a part of their wetland
strategy including the City of
Calgary, AE, DU, and others to
discuss conservation measures
that will be implemented on the
purchased land.

High

Irreversible

Not
Significant

4-31




AECOM The Calgary Airport Authority Volume Il — Effects Assessment
Chapter 4 - Vegetation

4.6 Sustainability Measures

Biological diversity, typically referred to as biodiversity, is defined by the U.N. Convention on Biodiversity
as “the variability among living organisms from all sources including, inter alia, terrestrial, marine and
other aquatic ecosystems and the ecological complexes of which they are part; this includes diversity
within species, between species and of ecosystems” (U.N. Convention on Biodiversity, Article 2).

Natural regions and the biodiversity they contain are affected by human activities and natural
disturbances, including urban growth, large-scale industrial activity, and climate change. By
understanding biodiversity, we can better determine which types of species are most likely to decline
under different circumstances and how best to protect them from extinction.

There are four levels of biodiversity commonly interpreted: 1) genetic diversity, 2) species diversity, 3)
landscape diversity, and 4) ecosystem diversity. We have used each of these levels of biodiversity as a
framework for describing baseline biodiversity and effects assessment. Sustainability of a site looks at
implementing measures that will maintain these types of diversity.

4.6.1 Genetic Diversity

Genetic diversity is the amount of genetic information among and within the individuals of a species,
population, assemblage, or community. It is a reflection of the sharing and flow of genes among
populations, and the adaptation and genetic mutations that have given rise to distinct species. In general,
the genetic diversity found within a population of a given species allows an ability to adapt to changes in
the environment (Moritz et al 1997).

The gene pool includes all the genes in the living organisms of a particular area. Losing genes naturally
decreases diversity through reducing the collective potential of the organisms to respond to change in the
environment. Therefore, maintaining the full complement of the gene pool contributes to sustainability.
Since no rare species or segregated populations will be removed by the PRP, it is considered to be
sustainable in this respect.

Protected areas have emerged as a key tool in efforts to preserve biodiversity and maintain genetic
diversity. Several areas have been set aside within the City of Calgary as parks or conservation areas to
protect biodiversity from ecosystem damage caused by resource development and human activities, and
to protect areas that are significant for cultural, spiritual, historical, traditional, or economic reasons.
Examples are Nose Hill Park, Bowmont and 12 Mile Coulee Natural Areas (Calgary Parks and Recreation
1994). The PRP will not undermine any measures in place to protect the genetic diversity of vegetation
within the municipality of Calgary or the Province of Alberta.

4.6.2 Species Diversity

Species are distinct units of diversity, and species diversity is generally the number of different species
within an area, and the relative abundance of each of those species in a community or ecosystem. Each
species of vegetation can be considered to have a particular role in the ecosystem, and the addition or
loss of a species may have consequences to the ecosystem as a whole. The LSA is known to be
substantially disturbed, and the existing species diversity considerably affected, by previous activities.
The proposed mitigation of those areas outside the development footprint includes sustainability
measures such as reclamation that will improve species diversity across the site by eliminating
undesirable invasive and noxious weeds and restoring species that may have been outcompeted and
removed but would otherwise have naturally occurred within the site.
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Mitigation and sustainability measures to be implemented within the LSA look at avoiding a reduction in
the diversity of vegetation assemblages within the region. It is the primary objective for sustainability
measures in terms of vegetation to provide off-site mitigation measures. The Authority’s measures to
conserve wetland functions, as described in Section 4.5.1.2.3, is the most conspicuous example. Given
that the vegetation known within the LSA is described as highly disturbed and poor quality and that there
exists similar assemblages demonstrating better integrity and ecological value within the RSA and the
province, these measures are considered adequate to maintain the species diversity for vegetation within
the spatial regions of this assessment.

4.6.3 Landscape Diversity

Currently, the LSA is characterized by substantially disturbed landscape diversity. Landscape diversity
defines the mosaic of topographical and environmental features found within a region and are often
defined by ecozones or ecoregions. There are few natural vegetation assemblages existing and many of
those suffer from considerable and prolonged disturbance.

The LSA topography is characterized by near-level to gently sloping terrain on slopes typically less than
5%, and generally slopes from north to south. Larger sloping areas are characterized by drainage
pathways to various small wetlands that contain standing water during some parts of the year. The
vegetation assemblages are described in further detail in Section 4.3.2 of this Chapter.

In general, the diversity of landscapes will not be reduced by the construction of the PRP. The topography
is already generally flat, and those wetlands that are filled will be restored in function in the parcel of land
acquired by the Authority within the RSA. Other landscape features exist within conservation areas found
within the RSA and are of a size that is several orders of magnitude larger than the extent of disturbance
within the LSA.

It can be concluded that the development of the PRP will not have an adverse effect on landscape
diversity within the RSA,

4.6.4 Ecosystem Diversity

Ecosystem refers to the dynamic complex of plant, animal, and microorganism communities and their
non-living environment interacting as a functional unit in a specific place. Ecosystem diversity refers to the
number, variety, and extent of ecosystems within a given geographic area. The RSA occurs within the
Foothills Fescue Natural Subregion of the Grassland Natural Region (Natural Regions Committee 2006).
Vegetation in its native form is characterized by prairie grasses, shrublands, and deciduous forests.
Relatively few permanent standing water habitats (wetlands) remain. Extensive cultivation of the highly
productive prairie soils has removed vast areas of native vegetation with remnant patches providing
critical habitat to some 25% of Alberta’s rare vascular plant species (Natural Regions Committee 2006).

Characteristic species of grasslands include the Richardson’s ground squirrel, and a host of predators
that feed on it, such as coyotes, badgers, foxes, weasel, and various raptors. Moist, moderately well-
drained sites often support shrub communities. Balsam poplar (Populus balsamifera), aspen (Populus
tremuloides) and plains cottonwood (Populus sargentii) stands occur on lower terraces and rivers with
hybrids of balsam poplar and plains cottonwood. Wildlife also contributes to the ecosystem diversity.
Characteristic species of tall shrub and woodland communities include numerous bird species, deer mice,
mule deer, and white-tailed deer. Characteristic species of wetlands include muskrat (Ondatra zibethicus),
geese, and numerous species of dabbling ducks, as well as red-winged and yellow-headed blackbirds
and chorus frogs.

4-33



AECOM The Calgary Airport Authority Volume Il — Effects Assessment
Chapter 4 - Vegetation

If habitats are significantly altered by human activities, there is the potential for certain species that are
either more resistant to change, or better suited to the newly altered habitat, to expand their range. The
movement of non-native invasive species, either intentionally through reclamation programs, accidentally
(e.g., weed species attached to transport vehicles) or through natural range expansion, can have an
effect on biodiversity. An essential element of promoting biodiversity is the protection of vulnerable
species and their habitats. Species considered “At Risk”, either under SARA or COSEWIC, or by the
Government of Alberta, may occur intermittently or permanently within the LSA. Although no such species
were observed, efforts will be made in reclamation to include “At Risk” vegetation or provide for rare non-
hazardous wildlife habitat (e.g., butterflies).

For the PRP to exert environmental effects on biodiversity at the ecosystem level, construction and
operations would have to significantly fragment habitat patches or alter natural succession. This is
unlikely to occur given the small footprint of the PRP and the prediction that the effects of the PRP on
landscape biodiversity will likely be negligible.

4.7 Residual Effects and Evaluation of Significance

Residual project effects are those effects predicted to persist even after all prescribed mitigation has been
implemented.

In general terms, the mitigation measures, as described above, are unlikely to completely remove the
effects of the PRP on vegetation at the species and community levels and, as such, are aimed primarily
at the protection of neighbouring vegetation communities outside the LSA. From a vegetation perspective,
the baseline report (Volume V, Chapter 2) identifies those site types potentially affected by the PRP, the
ecosystems that occupy those sites and the diversity of commonly occurring or potentially rare species
that reside within. As discussed in the baseline report, the LSA is characterized as a highly modified
landscape and contains almost completely altered grassland habitats with varying levels of ecological
significance to native species or their critical habitats. Semi-native grassland habitats within the LSA are
limited in extent and not thought to represent critical foraging or refuge habitats for resident or migratory
wildlife species. As such, these species are also unlikely to be affected by the removal of plant species
and vegetation communities resulting from the proposed PRP (See Volume lll, Chapter 6).

4.7.1 Species Diversity
4.7.1.1 VC1 - Rare, Threatened or Endangered Plant Species

Potential adverse effects on rare, threatened, or endangered plant species resulting from pre-
construction, construction and operational phases of the project are not considered significant. The most
substantial effect on rare, threatened and endangered plant species will result from the disturbance,
alteration or loss of those habitats (i.e., wetlands, semi-native prairie, semi-native aspen stands)
potentially supporting rare plant species.

If mitigation measures are implemented and “listed” rare, threatened, or endangered plant species and
their critical habitats are avoided to the greatest extent possible while still allowing for safe and secure
operations of the airport, then the potential adverse effects of the project will not be significant. Key
factors that support this assessment include:
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e no known rare plant species and/or rare ecological community locations were identified during
baseline investigations of the LSA;

e critical habitats (vegetation cover types) for potentially occurring rare vascular plant species are
severely limited within the LSA; and

e western blue flag recorded in YYC airside lands is highly unlikely to occur within the LSA.

The residual effects on rare, threatened, or endangered plant species and/or their critical habitats in the
project area due to construction activities are, therefore, considered negligible. Potential loss of rare,
threatened, or endangered plant species and/or their critical habitats, if observed, will be an adverse
effect and may occur once, if at all, over the short term during the construction (site preparation) of the
PRP and is considered reversible in the reclaimed areas in the moderate term (2-10 years).

On this basis, residual effects associated with the construction, operation, and reclamation of the PRP on
rare vascular plant species are considered to be negligible. The potential for the proposed PRP to affect
rare plant species is adverse in direction, local in extent, short term (given the recovery potential outside
the development footprint), occurring once, partly reversible (through restoration in reclaimed areas), and
low in magnitude. Using the significance rating criteria established for this assessment, the potential
adverse environmental effects on rare plants are not significant.

No rare, threatened or endangered plant species were found in the LSA. Therefore, there are unlikely to
be any significant adverse effects on them.

4.7.1.2 VC2 - Invasive Weeds and Non-native Species of Concern

Residual effects of the PRP from the introduction and spread of weeds and non-native species are
considered minor, with some expected change to species frequency and distribution. Species diversity at
the regional scale is not expected to be substantially altered as a result of potential, unforeseen
introductions if the mitigation measures described in Section 4.5 of this chapter are applied.

Residual effects associated with the construction, operation, and reclamation of the PRP on invasive
weed species is adverse in direction, local to regional in extent, short term, intermittent, reversible, and
minor in magnitude. Using the significance rating criteria established for this assessment, the potential
adverse environmental effects on the invasion and spread of weeds and non-native species of concern is
not significant.

Significance of Construction Effects on Invasive Weeds and Non-native Species of Concern

Vehicles and equipment used in the construction process and the use of reclamation seed have the
potential to introduce non-native and invasive species of concern to the PRP area, which may affect
vegetation diversity. Implementation of the aforementioned techniques and mitigation strategies (Section
4.5) will result in the PRP having negligible effects on the environment. Adequate provisions have been
recommended in Section 4.5 of this chapter and can be applied to manage potential issues resulting from
exposure of substantial areas of bare soil and the establishment of undesirable species. Therefore, with
implementation of mitigation measures, the potential for adverse effects of project construction on
invasive weeds and non-native species of concern are deemed to be not significant.

Significance of Operations Effects on Invasive Weeds and Non-native Species of Concern

The operational adverse residual effects of the PRP on invasive weeds and non-native species of
concern are not considered to be significant. Activities associated with operation of the PRP have the
potential to introduce undesirable species through uncontrolled vehicle and equipment use and/or
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disturbance to reclaimed topsoils. Mitigation measures used to control undesirable species are to be
incorporated for the duration of the project throughout the LSA. These mitigation measures are important
in maintaining the land that will be disturbed; they list ways in which to avoid and minimize effects on the
surrounding environment. Project interactions with the potential to result in adverse residual effects on
invasive weeds and non-native species of concern will not be significant if mitigation measures are
implemented.

4.7.2 Community Diversity
4.7.2.1 VC3 - Native Vegetation Communities and Critical Habitat

Potential adverse effects on native vegetation communities resulting from pre-construction, construction,
and operational phases of the PRP are not significant, with the extent of constituent native species and
native vegetation communities considered almost non-existent. No locally important, intact, remnant
patches of native vegetation will be affected or lost with any adverse effects on community diversity at the
local and regional scales (Fescue Grasslands Natural Subregion) anticipated as a result of the PRP.

On the basis of information obtained during baseline investigations, and with mitigation measures
described in Section 4.5 of this chapter, the residual effects of the PRP on native vegetation are
considered negligible. Potential for the PRP to affect native vegetation community diversity is adverse in
direction, local in extent, short term, and continuous in the early stages of project construction,
irreversible to partially reversible through revegetation measures, and low in magnitude. Using the
significance rating criteria established for this assessment, residual effects on native vegetation community
diversity are not considered significant.

Significance of Construction Effects on Native Vegetation Communities

Typically, the most successful mitigation alternatives are those applied with the intent of avoiding or
minimizing construction activities in those areas deemed “significant”. This is not a practicable or feasible
alternative when planning the development of a runway. The lack of habitat diversity within the LSA limits
the frequency, distribution, and abundance of native species and native plant communities, thus limiting
the potential for adverse effects on native species and community diversity. Therefore, with
implementation of mitigation measures described in Section 4.5 of this chapter, the potential for adverse
residual effects on native vegetation communities will not be significant.

In summary, while construction of the proposed PRP represents the disturbance of some 536 ha of land
base, approximately 361.50 ha of which is characterized by some form of vegetative cover, the ability of
native plant communities to function as healthy, productive ecosystems supporting a full range of values
and benefits has already been diminished by human activity such as agriculture and rural residential
development. Although the aerial extent of modified plant community types altered by the proposed PRP
construction is substantial, loss of native plant community diversity will be negligible.

Significance of Operations Effects on Native Vegetation Communities
With implementation of mitigation measures described in Section 4.5 of this chapter, the potential for
adverse residual effects on native vegetation communities during operations is deemed non-significant.
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4.7.2.2 VC4 - Rare Ecological Communities

There are no residual effects associated with the construction, operation, and reclamation of the PRP on
rare ecological communities. Key factors that support this assessment include:

e no known rare plant species and/or rare ecological community locations were identified during
baseline investigations of the LSA;

e critical habitats (vegetation cover types) for potentially occurring rare vascular plant species and rare
ecological communities are severely restricted within the LSA ; and

e wetlands, although considered an important community, are assessed separately in Section 4.7.2.3 of
this chapter.

4.7.2.3 VC5 - Wetlands

Residual effects of the PRP on wetlands include the alteration or loss of area wetlands, with
corresponding changes to wetland value and function occurring through effects on species composition,
soil resources, and local hydrology. The scope and scale of the PRP implies that wetlands will be
affected. Potential effects on wetlands include the partial or complete loss of wetland species and
community diversity from the LSA, the relative magnitude of which can be described as moderate; thus,
the effects are considered significant. The PRP is not expected to affect wetlands within the RSA and
outside the development footprint.

The potential for the PRP to affect wetlands is adverse in direction, local to regional in extent, long term,
occurring once, partially reversible, and moderate in magnitude.

Significance of Effects on Wetlands

Infilling of existing wetlands within the LSA will result in the loss of wetland habitat and function, though it
is anticipated that these losses can be offset by one of a number of potential mitigation alternatives being
evaluated by the Authority for off-site wetland replacement. Potential adverse effects on wetlands will be
deemed significant if mitigation alternatives identified to replace affected wetlands are unsuccessful.
Mitigation alternatives, including those measures aimed at the establishment of off-site replacement
opportunities used to return wetland value and function in-kind, represent a viable alternative to project
effects and the inevitable loss of wetlands.

In accordance with the Federal Policy on Wetland Conservation, the quality and quantity of enhanced
wetlands must be the same or better, ensuring that they can continue to carry out a broad range of
functions on a sustainable basis. As the majority of wetlands occupying the LSA have been disturbed or
otherwise altered by some form of anthropogenic disturbance, the Authority is taking action to restore
wetland functions as described in Section 4.5.1.2.3. The successfully restored, created, or enhanced
wetlands from these measures may well represent beneficial effects from the development of the PRP.
Therefore, with implementation of mitigation and restoration measures described in Section 4.5 of this
chapter, the potential for adverse effects of project construction on wetlands will not be significant.

The removal of wetlands and wetland habitats resulting from construction of the PRP are anticipated to
be adverse in direction. Potential effects will be short term in duration, occurring just once over the life of
the project on a local basis. Effects are considered irreversible, although wetland functions may be
replaced elsewhere in the RSA as described above. Many of the wetlands in question have been affected
previously, having diminished capacity to perform their natural processes; the residual effect is not
considered significant in any case.
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4.8 Cumulative Effects

Cumulative effects are defined as changes to the environment that are caused by an action in
combination with other past, present, and future human actions (Hegmann et al 1999). A cumulative
effects assessment is conducted to assess any cumulative effects over a “regional” area that are likely to
result from the project in combination with other projects and activities that have been or will be carried
out.

The region in which the LSA is situated is highly urbanized in character, with some areas under existing
conservation agreements, such as Nose Hill Park, Bowmont, and 12 Mile Coulee Natural Areas (Calgary
Parks and Recreation 1994). Those areas that are not presently under conservation agreements are
intended for residential, industrial, or commercial development in the foreseeable future. While the PRP
may not have any significant residual effects where mitigation is appropriately applied, the residual effects
in combination with the effects of such future developments may have further-reaching consequences to
vegetation within the municipality of Calgary or the Province.

In terms of species diversity, the PRP has the potential to adversely affect “Rare” or “At Risk” species in
combination with other projects within the region. However, it is documented that the majority of vacant
land within the region of the LSA is similar to the airport lands and suffering from substantial disturbance.
As a result, most vacant lands in the region are unlikely to support any “Rare” or “At Risk” species. Those
semi-native communities that do occur within the LSA and RSA exist within the conservation areas within
the region to a greater extent than elsewhere representing better integrity and providing more ecological
value. The mitigation proposed for the PRP would ensure that, in terms of cumulative effects, the PRP will
not contribute significantly to the reduction in species diversity at a regional or provincial scale.

In terms of noxious and invasive species, the PRP will increase the risk of spread through disturbing the
ground and experiencing a flow of vehicles through the site. Mitigation is in place to reduce the potential
for residual effects. However, in terms of contributing to cumulative effects either solely or in combination
with present, existing, or future developments, it will be noted that there are no species unique to the YYC
land. Those vacant areas which are not conservation areas are intended to be developed. Were there to
be any increase in invasive plants, it would be temporary because commercial, light industrial, and
residential land use developments will remove those vacant areas. All projects, past, present, and future,
are regulated in terms of controlling the spread of invasive species that may have commercial or adverse
ecological effects on the region or province. On this basis, it is unlikely the PRP in combination with other
projects will have significant adverse cumulative effects on the spread of invasive or noxious weeds.

In terms of community diversity, the PRP will adversely affect the native landscape communities present
in the region, reduce rare or important ecological communities, and remove wetlands. As outlined in
Section 4.5 of this document, numerous mitigation strategies will be employed to ensure that residual
effects are not significant. However, in combination with other projects, these insignificant residual effects
can result in a significant cumulative effect at a regional or provincial scale.

Overall, it is anticipated that potential adverse effects of the proposed PRP will have a minimal
contribution to vegetation, as historical development (e.g., agriculture, airport development, urbanization,
etc.) has resulted in prior loss of native vegetation communities and replacement with preferred
agronomic species (e.g., alfalfa, hay, etc.) throughout the LSA and RSA. The footprint of the proposed
PRP, when considered in the context of other regional developments (e.g., residential subdivision
development, Stoney Trail NW, Calgary Ring Road) is considered small in comparison and it is unlikely
that the PRP will result in significant, long term, and unacceptable environmental effects.
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Native communities represent a small proportion of the PRP. Those vacant lands in the immediate vicinity
of the LSA are intended to be developed for urban purposes that will be heavily regulated in terms of
protecting the community diversity in the region. Several conservation parks exist in the region that are far
larger in area and represent greater integrity, higher habitat value, and better function than the marginal
areas to be lost as a result of the construction of the PRP, even in combination with other projects that will
occur within the RSA.

In summary, the general land use for vacant lands surrounding the PRP is intended for urban purposes.
Those areas not intended for urban purposes are managed conservation areas that will be maintained for
the foreseeable future. These areas are of greater magnitude and represent better integrity and
ecological value than the LSA or other vacant lands that are, or are likely to be, developed and would
influence cumulative effects on species or community diversity for vegetation. On this basis, it is
concluded that the PRP will not contribute significantly to an adverse cumulative effect on the community
or species diversity of the region or Province.

4.9 Follow-Up Programs and Monitoring
4.9.1 Background

Once environmental effects have been assessed and the effects have been mitigated appropriately,
a follow-up program or monitoring program may be considered. Follow-up is defined as “a program for
verifying the accuracy of the environmental assessment of a project, and determining the effectiveness of
any measures taken to mitigate the adverse environmental effects of the project” (Canadian Environmental
Assessment Agency 2002).

Follow-up programs might be warranted when:

a) thereis a need to address project-related issues of public concern;

b) there is a need to verify that mitigation measures were effective or successful;

c) environmental effects of a project were assessed using new or unproven analytical or modelling; and

d) there is limited experience implementing the type of project being proposed in the environmental
setting under consideration, or scientific knowledge used to predict the environmental effects of the
proposed project is limited (Canadian Environmental Assessment Agency 2002).

Follow-up programs can be time and resource intensive, and are only required where there is an
identified need for a program based on the criteria set out above. In some instances, a monitoring
program might adequately address environmental issues and ensure the environment is protected.

Monitoring typically refers to a program designed to:

a) confirm the effectiveness of a broad range of approved mitigation techniques;

b) determine whether increased or different approved mitigation techniques are required to achieve
mitigation or reclamation goals;

c) identify and address effects experienced that were not predicted; and

d) recommended follow-up and monitoring programs are identified for specific disciplines in the following
assessment.
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4.9.2 Follow-Up Programs and Monitoring
4.9.2.1 Construction Phase

The following represents elements of a construction phase follow-up program, expected to occur between
2010 and 2014, the frequency and specific locations of which will be implemented at completion of the EA
process and in consultation with applicable federal and provincial departments and agencies.

The following monitoring programs are proposed to address potential effects on vegetation during
construction:

e The development of a project-specific Eco Plan. This Eco Plan will serve during the project as the
guide to potential site-specific environmental issues and environmental commitments that arose
through the EA process and will include pertinent environmental information from the EA and relevant
information gathered during the compilation of the baseline report;

e Hiring of one or more environmental inspectors prior to the commencement of construction with
sufficient lead time to enable their training on the regulatory approvals, the regulations, YYC policies,
and the aforementioned Eco Plan. The environmental inspector will verify that all works associated
with construction of the PRP are conducted in compliance with the mitigation measures outlined in
this report and will identify potential concerns related to sensitive species as they arise;

e The proponent has committed to defining a wetlands conservation program for YYC land. The details
of this program will have to be worked out in consultation with relevant specialists and will require
additional design work to meet accepted design criteria for constructed wetlands and how they may
benefit from being linked to treated YYC stormwater outflows. Additional work may also be planned
where wetland resources (e.g., wetland seed banks) potentially affected by construction of the PRP
are utilized in the reclamation of appropriate artificial systems (e.g., stormwater ponds) at appropriate
sites across the YYC and where they are protected and continue to contribute to species diversity;
and

e Construction of the PRP will result in ground disturbance to the entire LSA. Once complete,
numerous areas of the project will require revegetation, returning a significant portion of the area to
vegetative cover. The revegetation program will follow the recommendations provided in Section 4.6
of this chapter. To ensure the success of the revegetation program, a monitoring program is
recommended. Regular monitoring will determine the success of the revegetation program, and will
determine if follow-up reseeding or replanting is required.

4.9.2.2 Operations Phase

The following represent elements of the operations phase follow-up program, expected to commence in
2014, and continuing for the life of the PRP, the frequency and specific locations of which will be
implemented on commissioning of the PRP.

Monitoring during post-construction and operations phases of the project for presence and control of
undesirable vegetation growth and spread will be part of the Authority’s ongoing environmental
management program, in an effort to promote compliance with provincial and municipal agencies.
Undesirable vegetation includes restricted weeds or noxious weeds, and may include specific nuisance
weeds (as defined by the Alberta Weed Control Act) and species not native to the region or compatible
with the end land use objectives of reclamation.
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410 Conclusions

These conclusions are based on the assumption that the mitigation measures, monitoring and follow-up
programs described in this report (and summarized in Sections 4.5) are implemented.

Overall, the adverse effects of the PRP on vegetation will be negligible to high in magnitude. The majority
of potential effects are mitigable by means of measures incorporated in the project and recommended
within this chapter. The PRP will result in the disturbance and removal of some 361.50 ha of the LSA
presently under vegetative cover. However, those lands identified for use in the PRP are characterized by
large tracts of land under agricultural production, with native (e.g., wetlands) and semi-native (e.g., aspen
stands, tame pasture, etc.) communities occupying marginal landscapes, having limited species and
community diversity and, therefore, not considered a significant environmental effect from the project. As
such, the PRP reflects a conversion from one beneficial land use (agriculture) to another (aviation), which
will improve the quality of life for a larger array of residents within the City of Calgary and surrounding
area, with the effect being considered major and beneficial.

Follow-up and monitoring programs are recommended, including, but not limited to development of a site-
specific Eco Plan, incorporation of the proposed PRP into the YYC Vegetation Management Program,
monitoring by a qualified environmental inspector during the construction and reclamation phases to
direct vegetation clearing and removal operations, continued monitoring of invasive weed populations,
and evaluation of revegetation success. Additionally, the Authority will review alternatives to the potential
adverse environmental effects created by the removal of wetlands and wetland habitat resulting from the
PRP. The Authority has purchased 35 ha of land adjacent to existing airport lands, west of Deerfoot Trail
at Airport Trail NE. The land could be used to conserve wetland function and to support Alberta’s Water
for Life Strategy. The Authority has established a stakeholder consultation group as part of their wetland
strategy including the City of Calgary, AE, DU, and others to discuss conservation measures that will be
implemented on the purchased land.

In summary, it is anticipated that the PRP will have a minimal contribution to the vegetation VCs within
the LSA. Combinations of the implementation of the mitigation measures identified, and proposed follow-
up and monitoring programs, will, in AECOM'’s opinion, mitigate many of the potential adverse
environmental effects resulting from the PRP. Residual environmental effects on vegetation will be
negligible to high in magnitude; however, the PRP is not likely to cause any significant adverse
environmental effects.

4.11 Issues Raised by Stakeholders

Issue: No net loss of wetland function consistent with the Federal Policy on Wetland Conservation

Response: Wetlands will be infilled as a result of the PRP and the Authority’s continuing program to
reduce the risk of bird strikes on aircraft. Currently, the maintenance of wetlands and wetland habitats on
YYC land conflicts directly with current YYC safety management objectives, as outlined in the Authority’s
Wetland Strategy for Reducing Bird Strike Risk (May 2008), aimed at improving airport safety through the
elimination of potential bird strike hazards. These efforts focus primarily on wildlife (i.e., waterfowl)
management techniques performed in association with habitat management efforts, ultimately resulting in
the alteration or loss of wetland quality and wetland quantity. The Authority has purchased 35 ha of land
adjacent to existing airport lands, west of Deerfoot Trail at Airport Trail NE. The land could be used to
restore and replace wetland function and to support Alberta’s Water for Life Strategy. The Authority has
established a stakeholder consultation group as part of their wetland strategy including the City of
Calgary, AE, DU, and others to discuss conservation measures that will be implemented on the
purchased land.
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Issue: Potential effects on riparian areas

Response: The entire LSA is to be cleared and graded, which will inevitably result in the loss of riparian
areas. This, however, was likely to occur with the implementation of the Authority’s Wetland Strategy for
Reducing Bird Strike Risk (May 2008). Those riparian areas lost will be recovered through the mitigation
described in Section 4.5.2 of this chapter. In addition, areas outside of the development footprint where
reclamation may occur will include native species. Given the substantially disturbed nature of existing
native vegetation assemblages within the site, it is anticipated that, while reclamation will be of a lesser
extent than existing semi-native riparian communities, the quality will be far superior in terms of function.

Issue: Changes to native vegetation communities

Response: Presently there exists only a small portion of the total area that can be described as “semi
native” vegetation communities. The landscape units present in the site include:

natural landscape unit, occupying 12.3% of the LSA (65.71 ha)

wetland landscape unit, occupying 3.98% of the LSA (21.34 ha)
agricultural landscape unit, occupying 51.15% of the LSA (274.33 ha)
anthropogenic landscape unit, occupying 32.57% of the LSA (174.67 ha)

Thus, the total semi-native communities present occupy only 16.28% (87.05 ha) of the LSA. This will be
lost as a result of the PRP; however, wetland function (i.e., the function of 3.98% of the landscape units)
will be restored. Reclamation of areas outside of the development footprint that do not compromise the
safe operation of the airport will perform far better in terms of ecological function than the existing semi-
native disturbed communities that will be removed.

Issue: Potential disruption, alteration, or loss of rare, threatened, or endangered plants as a result of the
project footprint

Response: No SARA, COSEWIC, or ANHIC listed species (classified provincially as S1, S2, and
occasionally S3 on the element occurrence tracking and watch lists (ANHIC)) were encountered during
rare vascular plant surveys of the proposed PRP LSA.

Results of the PRP rare plant survey entitled Rare Vascular Plant Survey of the Calgary Airport Authority -
Runway Development Project (Lancaster 2009) can be viewed in their entirety in Volume V, Chapter 2 of
the CS.

One rare species is known to occur on YYC airside lands outside of the LSA for this assessment.
Western blue flag (Iris missouriensis) has been recorded in the YYC lands during surveys completed by
Shaye Folk-Blaghrough, who works for the Authority (personal communication Folk-Blagbrough 2009).
Due to the nature of the communities existing within the LSA, it is unlikely that this species will occur.
However, it is noted that it is present within the RSA, and potential effects may occur.

If this species is observed during monitoring prior to or during construction, efforts will be made to protect
individuals, where possible and without placing the operations of the airport at risk. If this is not possible,
the individual plants may be transplanted. No other significant species are known to occur within the site;
however, should other significant species be observed, the same approach to mitigation will be employed.
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Issue: Potential introduction of invasive weeds and non-native species of concern

Response: Nineteen (19) species of noxious and nuisance weeds, as defined by Alberta’s Weed Control
Act, were observed during on-site assessments of the LSA (Table 4-2.). Weed species were typically
observed within or adjacent to previously disturbed areas of the PRP footprint. During construction and
operation of the PRP, the Eco Plan for YYC will be utilized to ensure best management practice is used in
regards to reducing the risk of spread of noxious or non-native species. These BMPs are demonstrated
effective strategies and are anticipated to fully mitigate any risk of further spread of such undesirable
species.

Issue: Potential effects on trees planted with the support of the Devonian Foundation and the need for a
transplanting program

Response: The Authority will transplant trees to areas outside the development footprint where it is
considered likely that the individuals will survive. Alternatively, supplementary planting programs will be
implemented following the guidelines outlined within this chapter to restore the aesthetic value provided
by planted and cultivated trees.

Issue: Environmentally what is the exact location and number of acres reserved as a result of infilling the
wetlands on the runway area?

Response: The Authority has purchased 35 ha of land adjacent to existing airport lands, west of Deerfoot

Trail at Airport Trail NE. The land could be used to restore and replace wetland function and to support
Alberta’s Water for Life Strategy.
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