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3. Soils and Terrain 

3.1 Introduction 

This chapter forms part of a Comprehensive Study (CS) for the Parallel Runway Project (PRP) at the 
Calgary International Airport (YYC). The process followed 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 
soils and terrain within the Local Study Area (LSA) and the Regional Study Area (RSA) of the PRP. The 
PRP consists of a 14,000 ft (4,267 m) runway and associated infrastructure. The project components are 
described in further detail in Volume II, Chapter 7 of the CS. 
 
The development and construction of the PRP will cause significant alterations to the existing 
environment. The environmental effects assessment identifies potential effects of the PRP on the natural 
resources in the LSA and RSA. Project effects are changes to the biophysical or human environment 
caused by activities arising solely from a project. Effects 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 (Canadian Environmental Assessment Agency 1999). 
 
The effects assessment for soils and terrain was completed following the general methods outlined in 
Chapter 1 of this Volume and the more specific methods in Section 3.3 of this document. In summary, the 
assessment was scoped by identifying the scenarios which may occur, the issues and Valued 
Components (VCs) that may be affected by the PRP, and defining the temporal and spatial boundaries 
that will constrain the scope of the assessment. Baseline information used for this assessment is taken 
from Volume V, Item 1 (Soils Baseline Report) which was completed by AECOM in December 2009. The 
baseline report describes the pre-construction distribution and condition of soils and terrain features 
within the LSA and RSA that may be affected by the PRP. 
 
The present chapter provides predictions of the distribution and condition of soils and terrain features in 
the same area after the PRP has been constructed and is operational. The predictions assume that 
mitigation measures recommended in the chapter will have been implemented. In the remainder of the 
chapter, pre-construction and predicted post-construction conditions are compared and conclusions 
reached about the effects of the PRP on soils and terrain, and the significance of those effects. The 
effects assessment included a review of the potential effects on VCs during each phase of the PRP and 
what mitigation is available for each effect. Residual effects following mitigation are described including 
an assessment of the potential cumulative effects. The overall significance of the effect of the PRP on 
soils taking into consideration the existing context of lands within the LSA and RSA is discussed. 
 
The environmental effects assessment not only examines potential direct and indirect environmental 
effects that might result from the PRP, but also examines ways in which effect levels can be reduced 
through mitigation. Estimates of the level and magnitude of residual effects that were predicted to remain 
following the implementation of mitigation measures were also completed. The general organization of 
this effects assessment is as follows: 
 
 Scoping; 
 Baseline Studies; 
 Effects Assessment; 
 Mitigation; 
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 Residual Effects and Evaluation of Significance; 
 Cumulative Effects; and 
 Follow-up and Monitoring. 
 

3.2 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 done in scoping the 
assessment: setting of temporal and spatial boundaries, issue identification, selection of VCs, and initial 
identification of potential effects. 
 
An issues-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 
tabulated in Volume IV, Item 1. Analysis of and responses to the issues related to soils and terrain are 
dealt with in this chapter. 
 

3.2.1 Scenarios 

Six scenarios were considered and compared in conducting the assessment: 
 
1. Pre-construction conditions; 
2. Construction conditions; 
3. Conditions in 2015 with the runway in place; 
4. Conditions in 2015 without the new runway; 
5. Conditions in 2025 with the new runway in place; and 
6. Conditions in 2025 without the new runway. 
 
Soils and terrain conditions pre-construction are represented by the baseline conditions. After 
construction of the runway, soil conditions are likely to be more or less the same in 2025 as in 2015. 
Grading, re-contouring and topsoil placement will be complete by 2015. By 2025, there will be minor 
changes in vegetation as the Calgary Airport Authority (the Authority) will manage the revegetated areas 
to maintain them in a stable state. Soils will not change detectably over such a short period, especially 
when the management objective is stability. Therefore, this chapter of the assessment will consider only 
pre- and post-construction scenarios. 
 

3.2.2 Spatial and Temporal Boundaries 

Spatial and temporal boundaries for the effects assessment were defined by the characteristics of the 
PRP and the VC being assessed. The spatial scope includes the maximum extent within which all direct 
and some indirect environmental effects from proposed project activities are expected to occur, and 
beyond which those effects are predicted to be negligible. The temporal scope of the project was 
determined by the timeframe within which project effects may occur. The study area for each component 
evaluated may vary based on the nature of the proposed activities. 
 
Spatial boundaries for the soils assessment were defined in terms of the LSA and RSA. 
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3.2.2.1 Local Study Area 

The LSA is intended to represent the range of environmental resources occurring within the PRP footprint 
and within its immediate vicinity. It covers an area within which all direct and some indirect effects of 
project activities are likely or are expected to occur. 
 
YYC property totals approximately 2,137 ha and is comprised of 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 this baseline study will encompass 
some four sections of undeveloped Federal lands (Groundside) directly east of the existing YYC 
infrastructure (Airside) and was defined based on the extent of the PRP footprint to include an area 
bounded by Country Hills Boulevard to the north, Calgary Airport Park on the south, 36 Street NE to the 
east, and on the west by McCall Way (Figure 3-1). Direct project effects beyond these limits are not 
anticipated. 
 
A highly modified landscape significantly altered by surrounding land use development, the LSA is 
dominated by agricultural (cultivated, fallow and pasture) lands under private lease. The LSA also 
contains extensive areas of existing anthropogenic land disturbance (existing rural residences, municipal 
development, industrial expansion, and infrastructure (access roads, railway, trails, pipelines, power lines, 
etc.). Soil surveys of the LSA were restricted to areas of limited disturbance (agricultural lands), with 
disturbed or inaccessible areas of airport lands not sampled. Areas of the LSA that were not sampled as 
part of the soils assessment included: 
 
 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 infrastructure. 
 
The majority of construction effects on existing soils and terrain that will result from the development of 
the PRP will be directly related to the removal of the land’s protective vegetation cover and to direct 
surface disturbance activities. Based on our assessment, it is anticipated that these activities will result in 
the exposure of approximately 536 ha of bare soil. Soils and land impacts of this type are expected to be 
constrained to the area described by the project footprint and to areas immediately adjacent to it. The 
LSA was defined based on the boundaries of the PRP since minimal direct project effects are expected 
beyond this area. 
 

3.2.2.2 Regional Study Area 

The RSA for soils and terrain is traditionally designed to represent the range of resources existing within a 
region on a landscape scale and would contain the area within which any regional effects of project 
activities are predicted to occur. However, as the PRP is located within a highly urbanized, developed 
landscape, existing soil conditions have been dramatically impaired from that of their original pre-
disturbance condition, rendering the accurate assessment of actual project effects difficult. As such, soil 
types potentially occurring in proximity to YYC lands were evaluated based on a review of existing 
published reports and databases. 
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The soils in the general vicinity of YYC were assessed and reviewed using the following source 
documents: the Agricultural Region of Alberta Soil Inventory Database (AGRASID) Version 3.0 (Alberta 
Soil Information Centre 2005), Alberta Soil Names Generation 3 Users’ Handbook (Alberta Soil 
Information Centre 2006), and the Soil Series Information for Reclamation Planning in Alberta (Pedocan 
Land Evaluation 1993). Information contained in these sources were correlated and used to identify soil 
types, their aerial extent, and the general soil characteristics of individual soil types that could be 
reasonably expected to be found within the RSA. The specifications for the soil series thought to be 
present within the RSA based on our review of the above-noted sources are summarized in Volume V, 
Item 1, Table 16. 
 

3.2.2.3 Temporal Boundaries 

The Authority completed the Calgary International Airport Master Plan in 2004 to provide the framework 
for development of the facility over the next 20 years. The biophysical environment can potentially be 
disturbed during any time throughout the life of the development project. Construction of the PRP is 
proposed to begin by 2011 and to be completed by the end of 2014. YYC was Canada’s fourth busiest 
airport in 2008 and is a hub for domestic, transborder (United States) and international passengers, and 
air cargo. It is highly unlikely that the PRP will be decommissioned within the foreseeable future. 
 

3.2.3 Issues Identified 

As described in Volume II, Chapter 5, this CS is issues focused. Issues were identified by means of public 
consultation, communication with government agencies and other stakeholders, and through professional 
experience. 
 
The primary issues for soils and terrain are whether activities that result from development of the PRP will 
result in measurable effects to soils, soil resources and/or locally significant terrain features in proximity to 
it. To focus the assessment, VCs were selected from two broad categories in regards to soil and terrain, 
soil quality and soil quantity. VCs were identified based on a review of existing EA documents, applicable 
legislation and regulations, perceived public values, airport safety concerns, and professional judgement. 
 
The PRP has the potential to affect the existing environment during its construction and operational 
phases. During construction, effects of the PRP on soils and terrain will result from physical works, such 
as from grading, excavation and filling or paving of the entire LSA (536.24 ha). Approximately 400 ha of 
the 536.24 ha area will be restored after construction of the PRP by replacement of topsoil and by other 
mitigation measures. The physical works may affect the soil quality and quantity during all stages of 
development (i.e., construction, operation and reclamation). These affects could result in the alteration, 
degradation and/or loss of productive arable soils (topsoil/subsoil) suitable for end use reclamation 
objectives. Additionally, soils and soil resources that are susceptible to erosion (water and wind) due to 
exposure, or that could experience increased soil salinization, or to which a reduction in soil function due 
to increased soils handling (topsoil stripping, stockpiling, soil replacement) as a result of project activities 
were identified and assessed. Potential effects of the PRP to soils and terrain were determined to include 
the following: 
 
 Alteration, disruption or loss of productive agricultural land; 
 Alteration, disruption or loss of soil and soil resources resulting from changes to soil quality and 

quantity; and 
 Alteration, disruption or loss of soil and soil resources resulting from changes to soil quantity. 
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An interaction matrix (Volume III, Chapter 1, Table 1-1) was used to identify the potential effects of the 
PRP on soils and terrain as a whole. 
 
The potential soils issues that could reasonably be expected to be associated with the PRP were 
identified during screening exercises conducted prior to the initial round of public consultation. Issues 
related to soils and soil resources can be summarized as to whether PRP development or operational 
activities would result in: 
 
1.  Potential effects to soils available for reclamation, particularly those of the Chernozemic order and 

Orthic Black Chernozem subgroup. 
2. Affect the availability of topsoils excavated from the project footprint for public use. 
 

3.2.4 Effects Hypotheses 

Soil issues were identified using the methods outlined in Volume III, Chapter 1, and from comments and 
issues raised during the public consultation process (Volume II, Chapter 6). Effects hypotheses were 
developed that corresponded to identified issues and describe the kind of effects on soils, their properties 
and capabilities, or on terrain as a result of the proposed project. The hypotheses used for this 
assessment are listed below. 
 
1. Activities during pre-construction may result in the direct loss of soil and soil function in the LSA, 

through increased soils handling (e.g., tillage), erosion (bare soil), and/or soil contamination. 
2. Construction activities may result in the disruption, alteration or loss of physical and/or chemical soil 

characteristics, resulting from increased soils handling, wind and water erosion and salinization. It is 
anticipated that 681,252.4 m3 of topsoil presently utilized for agricultural purposes (i.e., cultivation, 
pasture, etc.), covering some 358 ha of the LSA will be displaced by the PRP. 

3. Construction, reclamation and operational activities, including the exposure of large areas of bare soil 
have the potential affect productive, nutrient-rich topsoils in adjacent, undisturbed landscapes, 
causing or accelerating a shift to less desirable plant species. 

 

3.2.5 Relevant Legislation and Guiding Documents 

3.2.5.1 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 their planning 
stages. At present, CEAA does not apply to the PRP (see Volume II, Chapter 5 for more information).  
 

3.2.5.2 Provincial 

The PRP is situated on Federal land, so Federal rather than Provincial legislation and regulations apply. It 
is important to note that where Canadian regulations do not deal specifically with a topic (e.g., soil 
handling), normal Federal regulatory practice is to require that operators comply with the equivalent 
Provincial regulation. Alberta legislation does apply to effects of the project that are felt beyond the 
boundaries of the airport lands. 
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In addition, the Canada-Alberta Agreement on Harmonization of Environmental Assessment provides for 
involvement of both governments in environmental assessments of projects in Alberta, regardless of the 
prime jurisdiction. Several Alberta government departments have informed CEAA of their desire to be 
kept informed about the PRP. 
 
Alberta Environmental Protection and Enhancement Act (AEPEA) 
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. The Environmental 
Assessment Regulation and the Environmental Assessment (Mandatory and Exempted Activities) 
Regulation provide direction on matters related to the administration of the EA process through the 
Alberta Environmental Protection and Enhancement Act (AEPEA). 
 
Alberta Soil Conservation Act 
The Alberta Soil Conservation Act is legislation that contributes to the sustainability of the agricultural 
resource by discouraging practices which cause soil degradation. The Alberta Soil Conservation Act gives 
municipal councils the authority to protect land from soil loss or deterioration. Under the Act, each 
landholder has the responsibility to conserve soil and soil resources, wherever practical, focusing on 
sustaining the agricultural resource by discouraging practices which result in soil degradation or loss. 
Each municipal council has the duty to ensure that each landholder in its jurisdiction fulfils this 
responsibility. 
 

3.2.6 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 EA and include 
environmental attributes that are unique to an area, or valued by the public (stakeholders). VCs are the 
final recipients of effects from a project activity, which means that environmental components must be 
clearly linked to project activities. For the purpose of the EA, three VCs were selected to represent the 
soils and terrain component, soil landscape units, soil quality, and soil quantity. 
 
VCs were identified based on project objectives, consistent with applicable legislation and guiding 
documents, a review of existing reports, and with input from stakeholders (public information sessions), 
and the professional judgement of the project team. 
 
The PRP will occupy portions of privately-held, productive agricultural lands and/or semi-native prairie 
environments. Development on these lands has the potential to adversely impact soils as a result of 
causing them to be altered, or causing them to deteriorate or lose their physical and chemical soil 
characteristics as a result of increased soils handling, wind and water/erosion, and salinization. 
Additionally, surface disturbance activities resulting in the exposure of large areas of bare soil have the 
potential to affect productive, nutrient-rich topsoils in adjacent, undisturbed landscapes. An indirect affect 
of this loss of productivity may be to cause or accelerate a shift in their native plant communities towards 
a prevalence of less desirable nuisance or weed species. 
 

3.2.6.1 Soil Landscape Units 

The LSA contains 13 soil landscape polygons or parts of polygons, comprising a total of four described 
soil series. In other words, each soil polygon is composed of different combinations of these four soil 
series and associated soil landscape units (anthropogenic/disturbed). These existing landscape polygons 
will be lost in their entirety in terms of the area that they presently cover in the LSA with the development 
of the PRP. 
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The PRP and surrounding lands occupy portions of productive agricultural lands. Development on these 
lands has the potential to negatively impact soils through alteration, deterioration or loss of physical, 
chemical and/or biological inputs essential to the maintenance of agricultural systems. In productive 
agricultural systems, these inputs are controlled, to the extent possible, through appropriate agricultural 
practices. The more able the land base is able to provide and sustain these required inputs, the more 
capable and agriculturally productive the land is likely to be. It should be noted that not all agricultural 
land is capable or suitable for producing all agricultural products, regardless of the level of management 
applied. 
 
VC1 Productive Agricultural Land on Black Soils was selected as a VC for soils. The indicators to 
represent this VC are identified in Table 3-1. 
 

3.2.6.2  Soil Quantity 

Loss of topsoil during construction of the PRP could significantly impede or alter the agricultural 
productivity and/or the future re-establishment of target reclamation landscapes beneath its footprint. Soil 
quantity was selected as a VC due to its contribution to overall ecosystem function within the LSA. To 
focus our efforts with respect to the EA, quantitative and qualitative characteristics of the soil quantity 
category were identified. The selected characteristics included an assessment of the topsoil/upper subsoil 
depths and an accurate delineation of soil units across the LSA. 
 
VC2 Soils Sensitive to Wind and Water Erosion were selected as a VC for soils and terrain based on 
the identification of soil characteristics such as texture that made it likely susceptible to erosion forces. 
Additionally, the location of soils and terrain relief were also considered as part of the evaluation of 
erosion risk. 
 

3.2.6.3 Soil Quality 

Soil quality is important in the assessment of effects of the PRP on the landscape due to its contribution 
to overall functional capacity of a soil type. Whether producing organic matter, cycling nutrients, filtering 
water to sustain agricultural capability, or performing other critical functions, soil quality is a key ingredient 
in the maintenance of healthy, productive ecosystems. To focus our efforts with respect to the EA, the 
quantitative and qualitative characteristics that contribute to the soils quality were identified through an 
evaluation of its attributes such as its texture, colour, structure, consistency, depth of horizons, rooting 
depth, and depth to water table. These attributes were then used to complete the soil classification and 
mapping (delineation) of soil subgroups that occur within the LSA and which could be affected by the 
development of the PRP. 
 
V3 Soils Sensitive to Salinization. Soils that were or could potentially become or be at risk of 
salinization as a result of activities related to the PRP were identified and delineated. The primary 
emphasis of this effects assessment was on the identification of soils materials that would potentially be 
unsuitable for future reclamation efforts due to having unsuitable levels of salinity, sodicity or pH. 
 
VC4 Soil Suitable for Reclamation. Soils were evaluated as being suitable for use in reclamation based 
on their abilities to support healthy plant growth as evaluated through the assessment of the depths and 
types of topsoil and upper subsoils for each undisturbed and/or reconstructed soil series. Soils that met 
the appropriate criteria in the LSA that could be affected by the development of the PRP were identified 
and delineated. The soil evaluations were conducted in accordance with the Soil Quality Criteria Relative 
to Disturbance and Reclamation (AAFRD 1987). 
 



AECOM The Calgary Airport Authority  Volume III – Effects Assessment
Chapter 3 – Soils and Terrain

 

 3-9 

3.2.7 Indicators 

Indicators are used to measure effects on VCs. Appropriate indicators were chosen for each soil VC. 
Table 3-1 outlines the issues for soils quality and soil quantity, and provides examples of indicators used 
in the effects assessment. 
 

Table 3-1  Issues, VCs and Indicators Related to Soils 

Issue VC Category Indicators1 

 Changes to agricultural lands or 
capabilities (resulting from 
alteration, disruption or loss of soil 
and soil resources). 

Productive Agricultural Lands   Aerial extent of productive agricultural land 
(soils rated Class 1, 2 and 3 for agricultural 
capability). 

 Alteration, disruption or loss of soil 
or soil resources resulting from 
changes to the natural environment. 

Soil Quantity Erosion resulting from wind erosion may be 
difficult to accurately assess. Visual indicators 
may include:  
Wind 
 removal of organic matter and nutrients,  
 reduced plant growth and vigour, 
 pedestaling of plants or rocks, 
 exposed roots,  
 bare soil, and 
 excessive dust 
Water 
 sheet erosion, 
 rill erosion, and 
 gully erosion. 

 Alteration, disruption or loss of soil 
and soil resources resulting from 
changes to local land use. 

Soil Quality  Changes in the aerial extent (ha) of productive 
agricultural lands (i.e., orthic black 
chernozems). 

 Alteration, disruption, or loss of soil 
and soil resources resulting from 
changes in physical and chemical 
soil properties. 

Soil Quality  Degradation of soil quality through increased 
admixing as a result of soil handling, removal 
of valuable nutrients resulting from soil 
erosion vulnerability, and rutting.  

 Decrease in soil and soil function 
resulting in losses of productivity 
from lands with saline parent 
materials and/or saline groundwater. 
Loss of riparian and/or wetlands 
habitat. 

Soil Quality  Presence of naturally occurring, salt-tolerant 
vegetation (Nutall’s alkali grass, salt grass, 
western wheatgrass, etc). 

 Irregular patterns of crop growth and lack of 
plant vigour. 

 Growth of salt-tolerant weeds (kochia). 
 Prolonged periods of soil saturation resulting 

in increased traffic-related compaction. 
 White crusting on the surface. 
 “Broken ring” pattern of salts adjacent to a 

body of water. 

1 For the purposes of this chapter, indicators are representative of qualitative information compiled from existing datasets (i.e., 
AGRASID) and do not accurately reflect quantifiable, measurable effects obtained through field surveys of the RSA.” 

 
Temporal boundaries for project-related effects are defined in terms of the project phases: 
 
 Pre-construction (i.e., baseline) - covers ecological, physical and human-related characteristics of 

the environment, as characterized in spring/summer 2009 prior to initiation of the construction phase 
 Construction - includes all activities associated with project construction and prior to commissioning 

of the PRP, such as: 
 mobilization of personnel, equipment and supplies to/from the site; 
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 topsoil stripping; 
 site preparation; and 
 PRP construction, in addition to that of associated infrastructure. 

 Operations - includes ongoing operation and maintenance of the PRP and related infrastructure. 
 Reclamation - includes all activities to demolish roads and buildings, 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. 

 

3.3 Baseline Conditions 

The design of the PRP (Volume II, Chapter 7) is such that as a result of its development, soils will be 
disturbed over the entire LSA. In order to predict the potential effects of the PRP on the existing soils and 
soil resources, it is important to understand the basic soil properties and land use strategies that existed 
within the LSA prior to project development. A soil survey was carried out, samples collected and 
analyzed, and a report prepared in 2009 by AECOM to describe the environmental conditions for the LSA 
prior to the PRP. A literature review was also conducted to identify the nature and extent of soils 
occurring within both the defined RSA and LSA. The objectives of soils assessments were to identify 
basic soil properties and specific management strategies or principles intended to maintain healthy soils 
at reclamation. 
 
Following the literature review, field assessments and a soil sampling program were completed. Baseline 
soils data collection for the area of the proposed PRP was conducted over several days during May 2009 
(Figure 3-2a, 3-2b and 3-2c). The field assessments were limited to areas of minimal disturbance and not 
completed on Airside YYC lands due to restricted access for security purposes. Sampling and 
assessment of soils was also not completed at locations where existing disturbance regimes had resulted 
in the removal of natural topsoil and upper subsoil horizons. Areas classed as anthropogenic / disturbed 
land include farmyards and light industrial developments, access roads and landscaped rights-of-way, 
and lands where reclamation has not yet taken place (i.e., stormwater ponds). These types of activities 
typically result in soil profiles having been altered, mixed with subsoil or removed entirely and are, 
therefore, not indicative of baseline or natural conditions. 
 
Historically, the Authority has managed and maintained for agricultural purposes those lands (groundside) 
that would be affected by the development of the PRP. Lands deemed suitable for agriculture have been 
leased to private individuals who, in turn, utilized them for crop production, pasture, and other agricultural 
purposes. Land use of this nature has, for the most part, minimized disturbance of the naturally occurring 
Chernozemic soils within the LSA. 
 
The Authority has taken steps to minimize aviation risk from wildlife activity across the YYC campus 
including within the LSA. This has included infilling of wetlands to reduce habitat for large birds and 
measures to discourage large birds from visiting the airport lands. These risk management projects and 
activities have targeted and resulted in a level of disturbance to naturally occurring Gleysolic (non-
agricultural) soils which occur in wetland areas and also formed part of the assessment of baseline 
conditions for soils. 
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Figure 3-2a

The Calgary Airport Authority
Runway Development Program

Parallel Runway Project

0 100 200 30050

Meters

Data Source:
Soil landscapes compiled by AECOM.

1:8,000

NAD 83, 3TM 114

IS
S

/R
E

V
: 
A

Y
Y

C
 F

IL
E

 N
A

M
E

: 
6
0

1
1
4
0

1
7
_
C

1
_

S
o

ils
_
F

ig
2
a

.m
x
d

S
a

v
e
d

 B
y
: 
B

a
n

e
, 
A

B
 S

I Z
E

 1
1
"X

1
7

"

Soil Landscape Units Including Soil Inspection Locations - North

Polygon Labels

G DEL-RKV
 75    25

Soil SeriesLabel

Percentage of Polygon

�
25

Plot # Soil Plot Location

Soil Plot Label

ADY

Soil SeriesADY-DEL-RKV
 50    30     20

Subgroup Ploygons

DEL-ADY-RKV
 50     30    20

M
Disturbed
    100

A

K

J

I

H

G

F

E

D

C

B

ADY
100

DEL
100

ADY-RKV-DEL
 60    20     20

ADY-RKV  
 50    50    

DEL-ADY
 50    50    

DEL-RKV
 75    25

ADY-DEL-RKV
 80    10    10

ADY-RKV -DEL
 40    40     20

BZC
100

Misc. Undiff. Mineral
          100

L

Soil Subgroups

!P R.HG

!P R.LG

!P Sz.BLC

!P GL.BLC

!P O.BLC

!P O.HG

!P R.BLC

!P Ca.BLC

!P Disturbed

!P Dropped

Study Area



!P !P !P !P !P !P !P
!P

!P

!P !P !P !P !P !P !P !P !P

!P !P !P !P !P !P !P !P !P

!P !P !P !P !P !P !P !P !P

!P !P !P !P !P !P !P !P !P

!P !P !P !P !P !P !P !P !P

!P !P !P !P !P !P !P !P !P

!P !P !P !P !P !P !P !P !P

!P !P !P !P !P !P !P !P !P

!P !P !P
!P

!P !P !P !P !P

!P !P !P !P !P !P !P !P !P

!P !P !P !P !P !P !P
!P

!P

!P !P !P !P !P !P !P !P !P

!P !P !P
!P !P !P !P !P !P

!P !P !P !P !P !P !P !P !P

!P !P !P !P !P !P !P !P !P

!P !P !P !P !P !P !P !P !P

!P !P !P !P !P !P !P !P !P

!P !P !P

!P !P !P

!P !P !P !P !P !P !P

!P !P !P !P !P !P !P !P

!P !P !P !P !P !P !P

B
a

rl
o

w
 T

ra
il

M
c

C
a

ll
 W

a
y

L

L

L

K

M

M

M

L

L

K

C

C

D
E

L

B

F

C

B

F

F

B

I

J

L

D

H

C

H

F

M

F

L

A

F

K

K

L

L

L

L

L

L

200 201 202 203 204 205 206 207

208

163

209 210 211 212 213 214 215 216

217 219 220 221 222

226 227 228 229 230 231 232 233 234

235
236

188 189

237
238

239 240 241 242 243

244 245 246 247 248 249 250 251

225

252

253 254 255
256

257
258 259

260
261

262 263

218

264 265 266 267

223 224

268 269 270

271 272 273
274 275 277 278 279

280 281 282 283 284 285 286 287

289 290 291 292 293 294 295 296

298 299 300 301 302 303 304 305

307 308 309 310 311 312 313 314

343 344 345

346 347
348

350 351 352 353 354 355

357 358 359
361 362

365 366 367

288

368 369
370

360

297

306

169

315

349

356 363

364

158
161

164 165 166 167 168

276

170 171

172 173 174 175 176 177 178 179 180

181 182 183
184 185 186 187

190 191 192 193 194 195 196 197 198

199

ADY DEL DEL ADY
BZC ADY DEL

BZC
RKV

DEL DEL ADY DEL ADY Misc. Misc.
DEL

BZC Misc. ADY DEL RKV ADY ADY DEL BZC

BZC Misc. Misc.
ADY DEL BZC RKV

DEL Misc. DEL ADY DEL ADY DEL BZC DEL

Misc. Misc. DEL ADY RKV BZC BZC RKV

Misc. Misc. DEL DEL RKV DEL DEL DEL DEL

Misc. ADY DEL ADY ADY ADY

ADY Misc. ADY DEL DEL ADY BZC Misc. Misc.

ADY
Misc.

DEL
DEL

BZC Misc. DEL Misc. Misc.

Misc. Misc. DEL ADY ADY ADY Misc. DEL Misc.

Misc. Misc. RKV
RKV

ADY
RKV ADY

Misc.
Misc.

ADY Misc. ADY DEL Misc. ADY Misc. Misc. DEL

DEL Misc. ADY
ADY ADY BZC ADY ADY DEL

DEL Misc. ADY ADY ADY ADY DEL ADY

ADY Misc. ADY RKV

ADYADYDELDELMisc.Misc.

DELDELDELADYMisc.Misc.

ADYADYADYADYMisc.Misc.

ADY
DELADY

ADYRKVDEL

Misc.Misc.Misc.Misc.Misc.Misc.Misc.Misc.

RKVMisc.RKVADY

DEL

154 156 157 159 160 162

0

0

1000

1000

5
6
6
5
0

0
0

5
6
6
5
0

0
0

5
6
6
6
0

0
0

5
6
6
6
0

0
0

THIS DRAWING, IN ALL FORMS, ELECTRONIC OR
HARD COPY, IS THE EXCLUSIVE PROPERTY OF THE
CALGARY AIRPORT AUTHORITY AND MUST NOT BE
REPRODUCED WITHOUT WRITTEN PERMISSION.

Figure 3-2b

The Calgary Airport Authority
Runway Development Program
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Baseline investigations focused on the delineation of soil units with similar characteristics in order to 
develop appropriate soil salvage recommendations and site specific reclamation measures, and to 
identify significant topographical and site features that require special consideration during soil salvage 
and reclamation planning. 
 
The findings of the baseline report can be found in their entirety in Volume V, Item 1 of the CS. 
 

3.3.1 Soil Classification and Mapping 

YYC lies in the Thin Black Soil Zone of south-central Alberta (Soil Correlation Area (SCA) No. 6). 
Preliminary information on project area soils indicates that the majority of soils mapped within airport 
lands are of the Chernozemic order. Gleysolic soils tend to occur in areas of the LSA with low topographic 
relief with imperfectly to poorly drained soils (i.e., wetlands). Inclusions of Solonetzic, salt-affected soils 
are also possible. The Chernozemic soil order is among the richest in Canada with respect to its ability to 
support intensive agriculture. The order is characterized by surface soil horizons, at least 10 cm deep, 
darkened by the accumulation of organic matter that results from the decomposition of xerophytic or 
mesophytic grasses and forbs representative of grassland-forest communities with associated shrubs and 
forbs (Agriculture and Agri-Food Canada 1998). 
 
A soil order can be subdivided into great group, subgroup, families, and series. The soil series is a 
division of the soil family and consists of soils that are alike in all major profile characteristics such as 
colour, texture, structure, consistency, thickness and relative arrangement of horizons, abundance and 
size of coarse fragments, depth and concentration of free carbonates, lithology, etc. (Agriculture and Agri-
Food Canada 1998). 
 
The LSA is comprised of mainly medium-textured, agricultural soils of the Chernozemic order 
characterized by the Academy (ADY), Delacour (DEL) and Rocky View (RKV) soil series which, in most 
cases, are considered suitable for use in reclamation activities. 
 
Although soil series of the Solonetzic order were not delineated within airport lands, saline variants of the 
Academy series (Academy-SA) that are saline or sodic to surface occurring on saline parent materials in 
association with Chernozemic soils are possible. The presence of saline or sodic soils is considered to be 
a constraint for agriculture and other forms of productive land use. Consequently, salt-affected soils 
typically require additional soil management precautions during site development. 
 
Gleyed and saline soils also occur within the LSA. Gleysolic soils are typically associated with imperfectly 
or poorly drained soils. They occur where periodic or prolonged saturation with water results in oxygen 
depletion and/or the development of chemical reducing conditions (i.e., wetlands). Within the study area, 
soils of the Gleysolic order are grouped within the Balzac (BLZ) soil series. 
 
Miscellaneous Undifferentiated Mineral soil types, mapped as Anthropogenic/Disturbed units, occur 
throughout the LSA. They represent areas where topsoil and/or upper subsoil has been significantly 
disturbed, removed and/or covered with construction material (spoil, pavement or facilities). 
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3.3.2 Soil Landscape Units 

The LSA contains 13 soil landscape polygons or parts of polygons, and are comprised of portions of four 
described soil series. In other words, each soil polygon is composed of different combinations of these 
four soil series and its associated soil landscape units (anthropogenic/disturbed). The composition of the 
soil landscape units found in the LSA is summarized in Table 3-2 and their distribution is shown in 
Figures 3-2a, 3- 2b and 3-2c. 
 

Table 3-2 Composition of Soil Landscape Units in the LSA 

Soil Landscape Unit Soil Series Composition Extent (ha) 

A ADY (100%) 7.44 

B DEL (100%) 11.90 

C ADY (60%) RKV (20%) DEL (20%) 65.94 

D ADY (50%) RKV (50%) 28.25 

E ADY (50%) DEL (30%) RKV (20%)  49.73 

F ADY (50%) DEL (50%) 31.71 

G DEL (75%) RKV (25%) 12.75 

H ADY (80%) RKV (10%) DEL (10%) 24.43 

I ADY (60%) RKV (20%) DEL (20%) 17.60 

J DEL (50%) ADY (30%) RKV (20%)  108.04 

K MISC. UNDIFFERENTIATED MINERAL (100%) 133.70 

L BLZ (100%) 18.47 

M ANTHROPOGENIC/DISTURBED (100%) 26.27 

TOTAL  536.23 

 
VCs were identified based on project objectives to be consistent with applicable legislation and guiding 
documents. Soil and terrain VCs selection also considered information contained in existing reports, 
stakeholder input (public information sessions) and the professional judgement of the project team. 
 
The PRP will occupy portions of productive agricultural lands and/or semi-native prairie (pasture) 
environments; development on these lands has the potential to negatively impact soils through alteration, 
deterioration, or loss of physical (water/wind erosion) and chemical (salinization, soil contamination, etc.) 
soil characteristics. VCs for soils and terrain are described below. 
 

3.3.3 VC1 Productive Agricultural Land on Black Soils 

3.3.3.1 Soil Landscape 

The RSA within which the proposed PRP is located is in a transitional vegetation area between the 
Foothills Parkland Natural Subregion and the Foothills Fescue Natural Subregion. The vegetational 
characteristics of the subregions are directly related to the types of soils that develop in each. Within the 
Foothills Parkland Natural Subregion, the majority of soils are Orthic Black Chernozems, with significant 
areas (approximately 15%), comprised of Solonetzic soils (Solodized Solonetz and Solods), typically 
associated with low prairie landscapes. Humic and Orthic Gleysols are the most common types of soils 
that are found in association with wetlands within the subregion (Natural Regions Committee 2006). Soils 
of the Foothills Fescue subregion are also predominantly Orthic Black Chernozems. Saline soils are rare 
within this subregion, but when they do occur, they typically are found on irrigated plains. Soils found in 
wetlands in the Foothills Fescue subregion are typically characterized as Orthic Humic Gleysols. (Natural 
Regions Committee 2006). 
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The soils found in the RSA and beneath the PRP are primarily within the Black Soil Zone of Alberta, 
occurring entirely within Alberta Soil Correlation Area (SCA) 6. Within SCA 6, potentially 12 soil series 
(Alberta Soil Names Generation 3 Users’ Handbook) including Academy, Balzac, Beddington, Bow 
Valley, Delacour, Indus, Happy Valley, Keoma, Nose Creek, Rocky View, Three Hills, and Twinning can 
be found associated with the black soils. 
 
The soil series that was identified to occur within the PRP ranged from Class 2 to Class 6 in terms of their 
agricultural capability as defined and classified by the Alberta Land Reclamation: Agricultural Capability 
Classification (Alberta Conservation and Reclamation Council 1993). Class 1 lands do not occur within 
the PRP due to climatic limitations within the RSA (low rainfall). 
 
Soils identified within both the RSA and LSA were cross referenced to and correlated with the Agricultural 
Region of Alberta Soil Inventory Database (AGRASID) (Alberta Agriculture, Food and Rural Development 
2005), Alberta Soil Names Generation 3 Users’ Handbook (Knapik and Brierly 1993), and the Soil Series 
Information for Reclamation Planning in Alberta, Volume 1 (SCA 6) (Alberta Conservation and 
Reclamation Council 1993). 
 

3.3.3.2 Soil Capability/CLI Agriculture Capability 

The soil capability for agriculture of the LSA was determined primarily using the Agricultural Region of 
Alberta Soil Inventory Database (AGRASID). AGRASID is an online spatial database that summarizes the 
soils of the lands within the White Zone (Agricultural) of Alberta in a series of polygons. Each polygon has 
a unique identifier number and a “Map Unit Name” (MUNAME). The MUNAME encodes information 
regarding the soil series that are included within each polygon. The AGRASID database also includes 
and provides a description of the soil series that is identified within the database for each location. Spatial 
information provided by this data set is available at the quarter section level of detail. As a result, the 
information provides a broad overview of the soils for each location which can then be augmented by 
more detailed and site specific soils investigations. 
 
In addition to the AGRASID database, soils information was extracted and examined by evaluating the 
land capability for agriculture as described in the Canada Land Inventory (CLI) by accessing their on-line 
mapping tool and evaluating land capability for agriculture. 
 
It is important to note that collection and analysis of data at the scales of the AGRASID database or CLI 
only provide estimations regarding the capability of an area within the LSA for agricultural crop 
production. 
 
Descriptions of the agricultural capability soil classes that potentially occur in the LSA are as follows: 
 
 Class 1 – Land in this class has no significant limitations for growth or range of crops; 
 Class 2 – Land in this class has moderate limitations that restrict growth or range of crops or require 

moderate conservation practices; 
 Class 3 – Land in this class has moderately severe limitations that restrict growth or range of crops or 

require special management practices; 
 Class 4 – Land in this class has severe limitations that restrict the growth or range of the specified 

crops or require special management practices or both;  
 Class 5 – Land in this class has very severe limitations for sustained arable agriculture. Annual 

cultivation using common cropping practices is not recommended, with grazing or improved grazing 
as the only potential; 
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 Class 6 – Land in this class has extremely severe limitations for arable agriculture; the land can be 
used only for grazing; 

 Class 7 – Land in this class has no capability for arable agriculture or permanent pasture; and 
 Class 8 – Unclassified. 
 
For the purposes of the assessment of the LSA and specifically in relation to the PRP, a conservative 
approach has been adopted with respect to impacts on soils. It has been assumed that all areas of the 
LSA on which soils of the Chernozermic order were found represented potentially productive land with 
essentially no limitations to its agricultural capabilities. 
 

3.3.4 VC2 Soils Sensitive to Wind and Water Erosion 

Loss of topsoil through wind and water erosion mechanisms affects the capacity of a soil to function and 
may restrict its ability to sustain future end land use objectives. Because the retention of soils prone to 
erosion is of critical importance when one is considering mitigation options and soil conservation 
techniques, sensitivity to erosion was classified as a soil VC. The erosion process whether caused by 
water or wind causes valuable components of topsoil to be removed thereby reducing its productivity. 
Topsoil is the layer of soil with the greatest amount of organic matter, nutrients and biological activity, 
which creates a favourable environment for plant growth. Erosion breaks down the soils structure, 
exposing its organic matter within the soil matrix to decompose. The erosion of nutrient-rich topsoil as a 
result of surface disturbance which exposes the native soils to wind or water forces that reduce its 
nutrient status can cause or accelerate a shift to the establishment of less desirable or weed plant 
species. Additionally, the degradation of soil structure that can result from erosion can also cause a 
reduction in the soil’s ability to allow water to infiltrate. A decrease in the percolation rate on a soil will 
lead to ponding which, in turn, contributes to topsoil’s susceptibility to water sheet erosion. 
 
Erosion and the risk of erosion on soils are difficult factors to measure or assess directly. Other soil 
properties, including surface stability, structure, and organic matter content, influence the risk of particular 
soils to erosion and these characteristics can vary significantly as a direct result of land use. The 
evaluation and determination of these soil properties for a location within the LSA are critical to identify 
the sensitivity of the region’s soils to erosion. 
 

3.3.4.1 Wind Erosion 

Based on a review of the Wind Erosion Risk of the Agricultural Area of Alberta Soils Map (AAFRD 1987), 
the risk of wind erosion on bare, unprotected mineral soil within the LSA was classified as moderate. 
Wind erosion risk ratings for the soil series mapped within the LSA were also evaluated using topsoil and 
subsoil interpretation Alberta guidelines (Pedocan Land Evaluation 1993). Wind erosion risk ratings for 
the ADY, DEL and RKV soil series found in the LSA were identified as moderate (see Table 3-3). 
Analysis of the surface and subsurface soil textures associated with soils of the Chernozemic order 
sampled during the assessment process further supports this risk classification. The majority of soils 
sampled were found to have fine to medium texture and good structure, properties that reduce their risk 
to wind erosion. Gleysolic soils of the BLZ series were evaluated for wind erosion risk using the criteria 
outlined in MacMillan (1987). Poorly drained, fine textured soils of the BLZ series surveyed in the LSA, 
evaluated during field investigations typically possessed soil properties (increased soil moisture, high 
organic content and structural stability) that reduce their susceptibility to wind erosion. 
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Table 3-3 Wind Erosion Risk by Soil Series within the LSA 

Soil Series Wind Erosion Risk Ratinga Wind Erosion Risk Ratingb 

Academy (ADY) Moderate n/a 

Balzac (BLZ) Unavailable n/a 

Delacour (DEL) Moderate n/a 

Rocky View (RKV) Moderate n/a 

Notes: a. Soil Series Information for Reclamation Planning in Alberta. Volume 1. Pedocan Land 
Evaluation 1993. 

b. Soil Survey of the Calgary Urban Perimeter - Non-Agricultural (Pedotechnical) 
Interpretation. MacMillan 1987. 

 

3.3.4.2 Water Erosion 

The Water Erosion Risk of the Agricultural Area of Alberta Soils Map (AAFRD 1987) was reviewed to 
assess the potential risk of water erosion to bare, unprotected mineral soils likely to be found in the LSA. 
Based on our assessment of this map risk to water erosion of these types of soils was classified as being 
negligible to moderate. Water erosion risk ratings for soil series mapped within the LSA were also 
evaluated using topsoil and subsoil interpretation guidelines contained in the Pedocan Land Evaluation 
(1993). The potential for water erosion and the risk ratings for the ADY, DEL and RKV soil series found in 
the LSA were identified as being low-high, low-moderate and low-moderate, respectively (see Table 3-4). 
All areas with slopes less than 5% were rated as having a low risk to water erosion. Gleysolic soils of the 
BLZ series were not assessed for erosion potential, as these units typically occur in poorly drained, low-
lying, wetted depressions that serve as receiving areas for sediment transported during high runoff 
events.  
 

Table 3-4 Water Erosion Risk by Soil Series within the LSA 

Soil Series 
Water Erosion Risk Rating Water Erosion Risk Rating 

Topsoil/Subsoil Slopes <5% Slopes 5-9% Slopes >9% 

Academy (ADY) Low Low High Low-Moderate/Moderate 

Balzac (BLZ) Unavailable Unavailable Unavailable Moderate/High 

Delacour (DEL) Low Low Moderate Moderate/High 

Rocky View (RKV) Low Low Moderate Moderate/High 

Notes: a. Soil Series Information for Reclamation Planning in Alberta. Volume 1. Pedocan Land Evaluation 1993. 
b. Soil Survey of the Calgary Urban Perimeter - Non-Agricultural (Pedotechnical) Interpretation. MacMillan 1987. 

 
The topography of a significant portion of the LSA is characterized by near level to gently sloping and 
when slopes do occur, they are typically less than 5%. The result of this gentle relief to the landscape is a 
reduction in the potential for water erosion to occur. There are areas of the northern portion of the LSA 
where the majority of gently sloping terrain occurs that could have a low risk to water erosion. Based on 
the pattern of topsoil depths observed in this northern portion of the LSA, it is evident that the natural 
topsoils have been displaced from the crest and upper slope positions of knolls and deposited in low-lying 
areas likely as a result of anthropogenic disturbance in the past. 
 

3.3.5 VC3 Soils Sensitive to Salinization 

Sodicity (sodium rich) and salinity are important soil characteristics which may contribute to soil 
degradation in the LSA. Soils that are sensitive to salinization as a result of the development of the PRP 
will have a reduced ability to support agricultural production and to be suitable for reclamation and to 
meet end land use objectives. 
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Portions of the LSA are characterized by shallow, permanently wetted, low-lying depressions and shallow 
ephemeral drainage channels. These areas also have poorly drained soils and high water tables where 
saline-affected groundwater is maintained at or near the soil surface. Gleysolic soils are typically found in 
such locations in the LSA. They have formed on strongly calcareous, fine to medium textured lacustrine 
sediments overlying till (MacMillan 1987) and based on an analysis of samples from the area, were 
classified as BLZ (Rego Humic Gleysol) soil series. Similarly, areas of saline/sodic (high salt and high 
sodium content) affected soils also exist within the DEL (Orthic Black Chernozem) soil series found in the 
LSA. This soil series was particularly found in lower slope and depressional areas that are subject to 
saline groundwater discharge. The distribution of DEL soils that met these criteria in the LSA was 
discontinuous and, as a result, it was not feasible to map them separately. 
 
Within the LSA, wet, clayey, saline/sodic soils of the BLZ series and those of the DEL presenting weakly 
Solonetzic features (Solonetzic Black Chernozems) were most common in areas of low topography found 
in the eastern portion of the LSA (see Figures 3-2a, 3-2b and 3-2c). 
 

3.3.6 VC4 Soil Suitable for Reclamation 

The majority of soils encompassing the LSA are rated as fair to good for reclamation suitability. 
Considerable areas of ADY, DEL and RKV soil series predominate. These soils are described as medium 
textured (loam and silt loam), agricultural soils and more likely to demonstrate physical and chemical soil 
properties suitable for reclamation at end land use. However, saline variants of the aforementioned series 
do exist typically in association with lower slope and toe slope positions where groundwater discharge 
contributes to high water tables resulting in elevated levels of soluble salts (salinity) at or near the 
surface. 
 
Conversely, a portion of the LSA is susceptible to flooding and the development of high water table 
conditions during periods where snowmelt and high precipitation contribute to excessive runoff events. 
These areas are characterized by gleyed and/or saline/sodic soils of the BLZ series with clayey textures, 
poor drainage characteristics and chemical properties that can affect reclamation success, degrading 
higher quality topsoils/subsoils through admixing and inhibiting vegetation establishment. “Suitable 
Ratings for Reclamation” for all soil types within and directly adjacent to these areas are among the 
lowest categories recorded within the LSA. Soils garnering a reclamation suitable rating of “unsuitable” or 
“poor” are affected by one of two defining conditions, either they are poorly drained, wetted (gleyed) and 
high in clay content or they are strongly calcareous and salinized (high soluble salts) by groundwater 
discharge. Imperfectly or poorly drained, clayey soils with ratings of “unsuitable” or “poor” display textural 
characteristics that typically do not respond well to salvage under varying environmental conditions (i.e., 
excess soil moisture, frozen conditions). These soils are commonly classified texturally as heavy clays. 
Additionally, soils may be saline or sodic which often results in elevated levels of salinity and/or sodicity 
which restrict the potential for use of topsoil and subsoil at reclamation. Soils occurring within the LSA, 
having received a rating of “unsuitable” or “poor”, are typically associated with the BLZ and Miscellaneous 
Undifferentiated Mineral (Misc.) soil series (see Figures 3-2a, 3-2b and 3-2c). Topsoil and subsoil from 
these two soil series, accounting for approximately 30% (152 ha) of the LSA, and considered unsuitable 
for reclamation will serve the basis for in situ reclamation efforts. 
 
Areas of existing anthropogenic/disturbed soils within the LSA were not evaluated as suitable for their 
reclamation because surface and subsurface contamination issues that may have been present could not 
be accurately assessed. 
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3.3.6.1 Soil Salvage 

Topsoil depths were mapped on the basis of an interpretation of the existing landscape features and data 
collected from 376 soil inspection sites that were distributed across the LSA (see Figures 3-3a, 3-3b and 
3-3c). Based on these analyses, it was found that topsoil depths and soil type (soil subgroups and soil 
series) showed significant variation across the LSA. Topsoil depth generally varied along an increasing 
gradient from crest to toe of the slope. For example, topsoil depths observed at crest and upper slope 
positions of knolls in the northern portion of the LSA generally have less than 10 cm of topsoil (Ah horizon 
depth), while lower slope and toe slope positions can indicate an accumulation of mineral topsoil in the 
order of 40-50 cm. To address the issue of variability in topsoil depths across the LSA and to assist in the 
formulation of effective topsoil stripping and stockpile management strategies, soils were grouped in 
accordance with topsoil depth classes established based on site specific soils data (Table 3-5). 
 

Table 3-5 Surface Areas by Topsoil Depth 

 Topsoil Thickness (cm) 

Soil Type 10-20 20-30 30-40 40-50 50-60 NO Stripping Extent (ha) 

Agriculture 234.57 105.43 1.15 11.06 1.83 0.00 354.04 

Wetland (saline) 7.62 11.82 0.39 0.23 0.13 0.29 20.48 

Infill Wetland (saline) 5.10 30.97 12.04 0.00 1.23 0.00 49.34 

Disturbed (Replaced) 6.86 27.89 0.21 5.87 0.00 0.00 40.83 

Disturbed (Existing Soil Stockpile) n/a n/a n/a n/a n/a 8.52 8.52 

Disturbed (Infrastructure) n/a n/a n/a n/a n/a 63.05 63.05 

Total       536.26 

Notes: Areas of existing disturbance (roads, rural residential, airport infrastructure, golf course, etc.) and soil stockpiles 
excluded from survey during soils investigation will not be stripped as part of the conventional topsoil stripping plan. 

 
Estimates of topsoil salvage depths and pre-disturbance salvage volumes (volume of topsoil prior to 
stripping) for use at reclamation are presented in Table 3-6. The volume of mineral soil was assumed to 
be equal to the in situ volume; that is to say, that the bulking of material that can be caused as a result of 
soil handling during topsoil removal was not applied in providing an estimation of volumes of mineral soils 
to be stockpiled. 
 
Calculation of subsoil salvage depths and, therefore, reclamation volumes for subsoils were not 
evaluated. Subsoils suitable for engineering purposes will be incorporated into construction of the PRP 
and, as such, salvaged as part of the larger, civil engineering component. 
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Table 3-6 Summary of Topsoil/Subsoil Salvage and Terrain Information 

Depth Class Area (ha) Soil Type 
Topsoil Salvage 
Depth including 
LFH (average) 

Topsoil Salvage 
Volume 

(including LFH) 

Subsoil 
Salvage 
Depth 

Subsoil 
Salvage 
(Volume) 

Dominant 
Topsoil 
Texture 

Agriculture 

10 - 20 234.57 

O.BLC 

234.57 cm 368,906.8 m3 n/a n/a 

Loam 
20 – 30 105.43 105.43 cm 250,610.5 m3 n/a n/a 

30 – 40 1.15 1.15 cm 3,798.6 m3 n/a n/a 

50 – 60 1.83 1.83 cm 10,612.0 m3 n/a n/a 

Total 342.98  633,927.9 m3  

Wetland (saline) 

10 - 20 7.63 

O.HG 

7.62 cm 12,734.7 m3 n/a n/a 

Loam to 
Clay Loam

20 - 30 11.82 11.82 cm 25,188.5 m3 n/a n/a 
30 - 40 0.39 0.39 cm 1,293.9 m3 n/a n/a 
40 - 50 0.23 0.23 cm 971.2 m3 n/a n/a 
50 - 60 0.12 0.13 cm 657.7 m3 n/a n/a 

No Stripping 0.29 0.13 cm No Stripping n/a n/a 
Total 20.48  40,846.0 m3  

Infill Wetland (saline)

10 - 20 5.10 

misc. undiff. 
mineral 

5.1 cm 7,995.4 m3 n/a n/a 
Loam to 

Clay Loam

20 - 30 30.97 30.97 cm 75,712.8 m3 n/a n/a 
30 - 40 12.04 12.04 cm 39,283.7 m3 n/a n/a 
50 - 60 1.24 1.23 cm 8,041.3 m3 n/a n/a 
Total 49.35  131,033.2 m3  

Disturbed (Replaced) 

10 - 20 1.69 

misc. undiff. 
Mineral 

6.86 cm 10,305.4 m3 n/a n/a 

Loam 

20 - 30 27.89 27.89 cm 69,729.6 m3 n/a n/a 
30 - 40 0.21 0.21 cm 665.6 m3 n/a n/a 
40 - 50 5.87 5.87 cm 24,719.8 m3 n/a n/a 

No Stripping 16.32 16.31 cm n/a n/a n/a 
Total 51.98  105,420.4 m3  

Disturbed (Existing Soil Stockpile)

No Stripping 8.52 
misc. undiff. 

mineral 
n/a No Stripping n/a n/a Loam 

Total 8.52    

Disturbed (Infrastructure)

No Stripping 63.05  n/a No Stripping n/a n/a  

Total 63.05    

 

3.4 Effects Assessment 

Development of the PRP requires that soils will be disturbed over a large area as a result of clearing, 
grading and construction activity. Clearly, these actions have the potential to affect soils on a relatively 
large scale leading to loss of productive agricultural soils (soil quantity) and/or soil function (soil quality) 
within the PRP. While some of the area disturbed will be restored through reclamation efforts, a portion 
will not, and the potential effects on soils that result will be permanent. The re-establishment of soils 
during reclamation stages of the project will aid in the restoration of soil function within the PRP. The 
potential benefits (i.e., nutrient cycling, water regulation) obtained from the normal soil processes that 
characterize undisturbed ecosystems will also be restored following the establishment of a successful 
reclamation program. 
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In general, activities associated with the PRP have the potential to adversely affect soil quality and 
quantity during all stages of project development (i.e., construction, operation and reclamation). These 
effects can be manifested by the alteration, degradation and/or loss of soil function and productive arable 
soils (topsoil/subsoil) suitable for end use reclamation objectives. Potential effects on soil quality and 
quantity may occur where soils and soil resources undergo increased handling (topsoil stripping, 
stockpiling, soil replacement), or as a result of development activities becoming more susceptible to 
erosion (water and wind), or experiencing soil salinization. 
 
For the purpose of the EA, VCs representing soils and soil resources, broadly defined as soil quality and 
soil quantity, were evaluated in an effort to describe potential effects of the PRP, identify appropriate 
discipline-specific mitigation measures, characterize residual effects, and the significance of residual 
effects for each of the soil VCs. Potential project effects are summarized for each stage of the project, 
including the construction, reclamation and operational phases. 
 
The soils and terrain effects assessment identifies and describes the direct and indirect project-specific 
effects that are likely to arise during: 
 
1. pre-construction; 
2. construction; and  
3. in 2015 and 2025 with the new runway in place. 
 
The effects assessment also includes an assessment of the potential residual effects that will remain after 
mitigation techniques have been applied, and determines the significance of each identified residual 
effect. 
 

3.4.1 Effects Assessment Methodology 

The purpose of this effects assessment is to identify and describe potential environmental effects that 
may occur as a result of the construction, operation and reclamation of the PRP. 
 
Potential environmental effects on soils and terrain were identified and evaluated for each project phase. 
Effects were determined by predicting how project related activities will interact with the identified and 
selected soils and terrain VCs. Factors used in the determination and analyses of potential environmental 
effects include: 
 
 evaluation of project design and construction specifications; 
 determining the 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); 

 potential residual effects; and 
 significance of potential residual effects. 
 
Potential environmental effects for soils and terrain VCs are described in terms of relative or absolute 
significance, where possible, and were determined through an assessment of the following 
characteristics: 
 
 magnitude; 
 nature; 
 direction; 
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 duration; 
 timing; 
 frequency; 
 scope; and 
 reversibility. 
 
These characteristics were adapted from those developed and described by the Canadian Environmental 
Assessment Agency (the Agency) (2006). Table 3-7 provides a definition of these, and other, terms 
applied in this report. 
 

Table 3-7 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. 

Magnitude  

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.g., units of habitat, 
ha of soil types, etc.). Effect 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. 

Nature 
Refers to whether an effect is directly related or indirectly related to the action that caused the effect. It 
also 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. 

Duration 
Refers to the time it takes a population or resource to recover from the effect. If quantitative information 
was lacking, duration was identified as short term (<2 years), moderate term (2 to 10 years) and long 
term (>10 years). 

Timing 
Refers to when the effect occurs. The effect can occur during a life stage of the project, such as 
construction, operation, or reclamation. The effect can also be seasonal, while the effect could also 
occur immediately or could be delayed. 

Frequency 
Refers to the number 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 the appropriate mitigation measures was based on the magnitude of the identified 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. 
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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 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 3-8, 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. For the remaining effects, 
professional judgment was used to determine if the effect will be considered significant or not. 
 

Table 3-8 Residual Effects Rating Criteria 

Criteria Rating Definition 

Direction 

Beneficial Beneficial change. 

Neutral No change. 

Adverse Adverse change. 

Geographic 
Extent 

Local Effect is limited to the LSA. 

Regional Effect extends beyond the boundaries of the LSA. 

Beyond Regional Effect extends beyond the boundaries of the Lower Foothills Natural Region. 

Duration 

Short Term Effects are reversible at the end of project construction. 

Medium Term Effects are reversible at project closure. 

Long Term Effects are reversible within a defined time beyond project closure. 

Frequency 

Once Effect occurs once during construction, operations or closure. 

Intermittent 
Effect occurs occasionally or periodically during construction, operations or 
closure. 

Continuous Effect occurs continuously during construction, operations or closure. 

Reversibility 

Reversible Effect is reversed after the activity ceases. 

Partially Reversible Effect is partially reserved after the activity ceases. 

Non-Reversible Effect will not be reversed when activity ceases. 

Magnitude 

Negligible No measurable effects. 

Low Effect results in a change of less than 1% of the regional resource. 

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 3-9. The 
likelihood and degree of confidence in the data were also taken into account in determining the 
significance of the residual effects. 
 

Table 3-9 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 

Moderate 

Local Any duration Not Significant 

Regional Short term Not Significant 

Regional Medium term Significant 

Regional Long term Significant 

Beyond Regional Short term Not Significant 

Beyond Regional Medium term Significant 

Beyond Regional Long term Significant 
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Effect Magnitude Geographic Extent Duration Significance 

High 

Local Short term Not Significant 

Local Medium term Not Significant 

Local Long term Significant 

Regional Any duration Significant 

Beyond Regional Any duration Significant 

 

3.4.2 Soil Landscape Units 

3.4.2.1 VC1 Productive Agricultural Landon Black Soils 

Construction of the PRP will result in unavoidable effects to soils and soil resources within the LSA and 
may also affect the soils of adjacent lands within the RSA. Conservation of the existing topsoil and subsoil 
is critical to the preservation of productive, viable agricultural lands and an important consideration in the 
maintenance of healthy, productive prairie ecosystems. Soil conservation involves the identification of a 
specific set of management strategies or principles intended to prevent soil degradation or loss. 
 
Construction activities such as those which will accompany the development of the PRP can affect soil 
quantity and quality. Effects can be manifested as a result of the alteration or loss of topsoil from 
productive agricultural lands and through increased soil degradation. Soil degradation can occur where 
soils and soil resources are lost or degraded as a result of the admixing of productive soils with problem 
subsoils (sodicity/salinity), erosion caused by water and/or wind, compaction, rutting, loss of viable plant 
material, and soil contamination. The effects assessment leads to an identification of effective mitigation 
measures aimed at the conservation of these soil resources, to limit avoidable impacts to productive 
agricultural lands, and where unavoidable, to return the agricultural capability of disturbed soils to 
conditions similar to those that had existed prior to disturbance by the project’s development. Additionally, 
the soils and terrain mitigation techniques have been tailored to meet the desired end land use objectives 
identified by the Authority where these are different from existing land uses. 
 
Soils of the PRP and surrounding region are within the Black Soil Zone of Alberta and generally 
considered representative of the ecological area in which they occur. Soils of the LSA are comprised 
primarily of Orthic Black and Dark Brown Chernozems, with soils of the Gleysolic and Regosolic orders 
typically occupying marginal landscapes (i.e., areas of topographic relief and/or low-lying, wetted 
depressions) within the larger Chernozemic soil units historically precluded from cultivation. 
 
For the purposes of this assessment, a conservative approach has been adopted. It is assumed that all 
soils of the Chernozermic order present in the LSA are indicative of its capability to support productive 
agriculture. 
 
Soil suitability for agriculture was evaluated using a variety of indicators, and while soil degradation 
remains a key issue affecting soil conservation planning, soil salinity remains one of the most 
recognizable problems that has the potential to affect the soils within the development footprint of the 
PRP. Soils prone to salinization (Classes 5S and 6S) were delineated within the LSA, i.e., in the area 
beneath the PRP and on surrounding lands. The majority of soils with the propensity to become saline 
occur along its eastern edge. 
 
The implications of direct and indirect soil effects from development within the PRP and surrounding 
areas were assessed primarily from the perspective of suitability for agriculture and the potential for 
adverse effects to existing agricultural soils. Within the PRP, lands capable of supporting productive 
agriculture are characterized by soils of the Chernozemic order, and Orthic Black or Dark Brown 
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subgroups. They include Soil Landscape Units A to J (Table 3-2) that are under current crop production, 
or used as grazing pasture or for other agricultural purposes. The total area of Potential Agricultural Land 
on Black Soils in the LSA is 358 ha (Figures 3-2a, 3-2b and 3-2c); however, only 96 ha of this total will be 
lost permanently as a result of the development of the PRP and its associated infrastructural components. 
 
Construction Phase 
The construction of the PRP will result in the stripping and grading of the entire LSA. However, the paved 
area to be permanently lost is 136 ha. Within this area, both productive agricultural soils and non 
productive disturbed soils (Balzac, Saline, Sodic, etc.) presently occur. Of this area of land, the amount 
that has the capability to support to be classified as useful agricultural land is 96 ha. These potential 
agricultural lands where soils will be permanently lost have soils that belong to the Chernozemic order 
and where the Orthic Black or Dark Brown subgroups are present. 
 
Reclamation Phase 
The Authority’s end land use objective for PRP lands following development will not include agricultural 
areas. As such, once the project development phase is completed, no further adverse effects to the 
existing agricultural lands will result. 
 
Operations Phase 
Following the development of the PRP, no reclamation of lands disturbed or altered as a result will be 
reclaimed to agricultural status and use within the LSA. Therefore, once the initial loss of agricultural 
lands that result from the project’s construction have been completed, there will be no additional adverse 
effects caused to agricultural soils in the LSA from the operational phase. 
 

3.4.3 Soil Quantity 

3.4.3.1 VC2 Soils Sensitive to Wind and Water Erosion 

Those soils within the LSA that were identified and delineated as being sensitive to wind and water 
erosion are important to maintain in a stable condition to meet the primary objective of soil conservation. 
The existing soils of the LSA were evaluated based on their potential susceptibility to wind and water 
erosion mechanisms, particularly when native topsoils and subsoils would be subjected to disturbance as 
a result of construction activities associated with development of the PRP. 
 
Wind erosion of nutrient-rich surface soil can result in adverse effects to existing soil quality which causes 
a reduction of its fertility. A loss of fertility can then cause damage to young native, agronomic and target 
reclamation plant species preventing them from either becoming established or causing a reduction in 
vigour. If these conditions occur, it can cause an accelerated shift away from the establishment of target 
plant species towards colonization of less desirable plants (invasive weeds and non-native species of 
concern). Alternatively, exposed, sparsely vegetated, fine-textured soils, low in organic matter content, 
and those with impermeable subsurface layers are also highly susceptible to water erosion particularly if 
found on sloping terrain. Loss of soils and soil structure that can result from water driven sheet and gully 
erosion can lead to further adverse effects to soil quality. 
 
From a wind erosion perspective, the majority of the soils found in the LSA have textural properties that 
indicate that under certain conditions, they would be at risk. The risk to soils in the LSA to the effects of 
vegetation clearing in the LSA will expose unprotected mineral soils to wind. Soils to be exposed were 
rated as having moderate wind erosion potential (AAFRD 1987). Wind erosion risk ratings, evaluated 
using topsoil and subsoil interpretation guidelines, in Pedocan Land Evaluation (1993), indicated that the 
soils series at greatest risk in the LSA were the ADY, DEL and RKV. An analysis of the soil textures found 
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in samples collected from subsurface soils of the ADY and DEL series from sites in the LSA supports this 
erosion risk classification. Based on these analyses, the sampled ADY and DEL soils were found to have 
silty textured subsoils which would make them highly susceptible to wind erosion hazards especially 
during project phases where these soils were either being exposed or stockpiled. 
 
From a water erosion perspective, soils in the LSA were generally found to be medium textured. 
Additionally, the topography of the LSA could be characterized as being subdued with short, gentle 
slopes that typically do not exceed 9%. By employing the soils and terrain mitigation strategies and BMPs 
outlined in Section 3.5, soil loss resulting from water erosion during the PRP is anticipated to be 
negligible. 
 
The environmental effects on soils, particularly losses caused by wind erosion, could have consequential 
effects on other environmental VCs. An important consideration during the disturbance and removal of 
protective vegetation cover particularly during the clearing and construction phases of the PRP is the 
resultant exposure of bare soils. Wind borne particulates can be generated as a result of such soil 
exposure if the appropriate mitigative and protective measures are not deployed immediately. In addition 
to wind erosion, this can also result in a deterioration of local air quality and contribute to potential effects 
of airborne dust and particulates on the surrounding environment and receptors. The consequential 
effects on air quality will be assessed in Volume III, Chapter 12 of the CS. 
 
Construction Phase 
Construction activities associated with development of the PRP will result in the unavoidable disturbance 
and/or removal of existing protective vegetation cover; and thus exposure of extensive areas of bare soil. 
This has the potential of rendering topsoils and underlying subsoils susceptible to the effects of wind and 
water erosion. If not properly mitigated, these activities could result in loss of topsoil or underlying soil 
material. 
 
Reclamation Phase 
Minimal losses of soil during reclamation activities due to exposure of bare soils to wind and water are 
possible. The extent of such soil losses are expected to be low and because the duration of reclamation 
activity will be short. 
 
Operations Phase 
With the implementation of design measures, mitigation strategies, and associated monitoring activities 
(YYC Vegetation Management Plan) outlined in Section 3.5 and in the ECO Plan (Volume V, Item 14), 
soil erosion via wind/water mechanisms during the operational phases of the PRP are expected to be 
minimal. 
 

3.4.4 Soil Quality 

3.4.4.1 VC3 Soils Sensitive to Salinization 

During soil baseline characterization, the emphasis of the assessment was on the identification within the 
LSA lands of naturally-occurring surface materials that would potentially be unsuitable for use in future 
reclamation efforts. Factors that were considered that would make these soils unsuitable were 
unacceptable levels of salinity, sodicity or pH. To that effect, soils sensitive to salinization were identified 
within portions of the LSA that are characterized by shallow, permanently wetted, low-lying depressions 
and shallow ephemeral drainage channels. These areas were typically found to have poorly drained soils 
and high water tables. Within the LSA, wet, clayey, saline/sodic soils of the BLZ series and those of the 
DEL presenting weakly Solonetzic features (Solonetzic Black Chernozems) were primarily restricted to 
areas of low topography occurring in the eastern portion of the LSA. 
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Construction Phase 
Construction activities associated with the proposed PRP will result in the unavoidable disturbance 
(excavation/infilling) of substantial areas of potentially affected saline/sodic soils. As described above, 
and in Section 2.3.6.3 of Volume V, Item 1, locations with the highest risk for soil salinization are typically 
associated with areas of low-lying depressional topography and fluctuating or high water tables. Within 
the PRP, undisturbed saline/sodic soils occur primarily within the wetland (saline) soil landscape unit, 
which covers 20.5 ha of the LSA. Within this soil landscape unit, the volume of potentially affected topsoil 
that will require alternative soil handling and stockpiling techniques is 40,846 m3. 
 
Additionally, management activities carried out by the Authority that are designed to improve the ongoing 
safety of the airport through the elimination of potential bird strike hazards has caused the excavating and 
infilling of target wetlands and resulted in a reduction in waterfowl habitats within the LSA. As such, prior 
to the PRP, a substantial number of the existing wetlands and, therefore, the potentially affected soils in 
them, have already been disturbed. Soil handling, temporary stockpiling and reclamation (top-dress) of 
infill wetlands with admixed topsoil in these locations has the potential to result in the degradation of 
131,033.3 m3 of surface material, occupying some 48 ha of the LSA. 
 
If not properly mitigated, these activities could result in an increase in the spatial extent or severity of 
saline affected soils and/or impaired soil quality due to soil salinization. Alterations to pre-disturbance soil 
properties during soil stripping, salvage and stockpiling could lead to changes in the suitability of these 
soils for agriculture and reclamation purposes. 
 
Alternatively, in some of these low-lying areas where the soils are directly influenced by saline 
groundwater and the causes of salinization can be attributed to capillary rise of brackish water to the 
surface, construction activities that result in a lowering of the natural groundwater table (infilling) may 
effectively reduce the potential for salinization of soils in these restored areas. 
 
Reclamation Phase 
The goal of reclamation associated with the PRP is directed at the re-establishment of self-sustaining, 
native plant communities or those species/communities targeted at end land use (i.e., Class I, II and III 
landscapes). Unless saline/sodic and non-saline/sodic soils are segregated and replaced like-for-like, the 
area of the PRP footprint covered by unsuitable soils could increase. The increase in the area of 
unsuitable soils could, therefore, range from zero to the entire unpaved area of the project footprint. 
 
Operational Phase 
With application of the mitigation measures described above, operation of the new runway and 
associated facilities is unlikely to increase the extent of saline/sodic soils within reclaimed/revegetated 
portions of the PRP footprint. Soils in areas that have been identified for use in stormwater management 
at YYC are not included in this assessment. 
 

3.4.4.2 VC4 Soil Suitable for Reclamation 

The identification and delineation of Soil Suitable for Reclamation is important intrinsically, but it has a 
particular relevance in the context of the PRP. In particular, its importance in relation to end land use 
objectives must be fully understood. Although the principles of soil conservation are an accepted project 
design philosophy of the PRP, a primary objective of the Authority with respect to salvaged topsoil and 
subsoils is the maintenance of soil as a growth medium for various YYC landscape applications or for its 
use as acceptable engineered fill. 
 



AECOM The Calgary Airport Authority  Volume III – Effects Assessment
Chapter 3 – Soils and Terrain

 

 3-32 

During development of the PRP, the Authority is proposing to incorporate all agricultural quality topsoils 
into project design, where the re-application of those topsoils deemed suitable for reclamation represents 
their continued function as a productive, growth medium. Alternatively, salvaged subsoils possessing 
acceptable structural qualities for use as engineered fill will be stockpiled separately, at pre-determined 
locations, in anticipation of future suitable earthworks applications. 
 
Therefore, project activities were assessed on the basis of preserving or maintaining the capacity of 
displaced, resident soils to function as a vital living system, capable of sustaining productive vegetation 
communities at end land use. 
 
Construction Phase 
Construction activities associated with development of the PRP (runway and associated facilities) will 
necessitate the removal (soil handling, soil salvage, transport, and stockpiling) of topsoil and, for the most 
part, upper and lower subsoil from 358 ha of land that is presently under agricultural production. The 
volume of topsoil that can be salvaged as a result and which will be available for use at the reclamation 
stage has been estimated as 680,000 m3. Alternatively, 277,000 m3 of surface material removed from 
182 ha of the LSA, that is or has been marginalized as a result of its high salt content or because of 
previous disturbances will be salvaged. The areas of each soil type and the areas of saline/sodic and 
non-saline/sodic soil that will be removed as a result of construction are provided in Volume V, Item 1 - 
Tables 14 and 15, and depicted in Figures 3a, 3b and 3c of this chapter. 
 
It is anticipated that all of the lands in the LSA (536 ha) will be disturbed during the construction phase of 
the PRP. Of this total land area, roughly 391 ha will be re-contoured, then have the topsoil replaced and 
the surface re-seeded. The remaining 145 ha of affected LSA land that is currently covered by topsoil and 
vegetation will be covered by artificial surfaces. At commissioning, construction of the PRP runway and 
associated facilities will have resulted in the salvage and stockpiling of an excess of topsoil, or soils not 
being dedicated to immediate reclamation activities. The so-called excess topsoil is a direct result of the 
paving of significant areas. Although deemed an excess, all materials salvaged from the PRP will be used 
within the LSA and, as such, should not be represented as a loss. 
 
If not properly mitigated, construction activities could result in the degradation or loss of productive topsoil 
or underlying subsoil materials which could potentially result in adverse effects with respect to the 
reclamation suitability of soils at end land use. 
 
Reclamation Phase 
Suitable soils for reclamation could be impaired if soils are mixed during restoration and/or remediation of 
the PRP. In an effort to counteract the potential adverse effects resulting from construction of the PRP, 
the Authority has committed to the application of the most effective soil reclamation practices available 
(BMPs). The use of the most appropriate soil salvage techniques, segregating suitable and unsuitable 
topsoil/subsoils during salvage and stockpiling, and the reapplication of that soil to pre-determined 
acceptable locations for use at end land use once the PRP is complete are mitigation practices that are 
anticipated to result in the project having negligible effects at reclamation. 
 
Operational Phase 
The operation of the PRP would not have any adverse effects on soils suitable for reclamation unless 
further activities were to occur in areas where reclaimed soils are used or stored. 
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3.5 Mitigation  

3.5.1 Mitigation Objectives 

Soils in addition to being an important commodity (i.e., productive agricultural, landscaping (top-dress), 
and gardening medium), are long term ecological resources that are essential to the sustainability of the 
economy. In order to optimize sustainability, in situ soil conservation and reclamation opportunities will be 
pursued during all phases of the PRP wherever possible. 
 
The Alberta Soil Conservation Act requires proponents to conserve soil and soil resources, wherever 
practical, focusing on sustaining the agricultural resource by discouraging practices which result in soil 
degradation or loss. Soil conservation involves the identification of a specific set of management 
strategies or principles intended to prevent soil degradation or loss. Although soil conservation, in 
accordance with this Act and other Alberta legislation is not a requirement of projects conducted on 
Federal lands, the Authority has indicated that the principles of sustainable development are a 
cornerstone of its overall philosophy. Therefore, the goal of soil conservation is an important 
consideration in the development of the PRP. In addition, normal Federal regulatory practice in the case 
of construction projects is to follow Provincial guidance on matters such as soil salvage and reclamation. 
 
To achieve this objective, the identification of proven, effective, site-specific mitigation measures aimed at 
conservation of soil and soil resources has the potential to limit project effects on soil (quantity) and soil 
properties (quality) and where effects are unavoidable, return the capability of reclaimed lands (disturbed 
soils) to conditions similar to those existing prior to the disturbance or alternatively to meet end land use 
objectives. Construction, operation and reclamation activities can affect soil quality and quantity through 
the alteration or loss of productive topsoil/subsoils suitable for reclamation and increased soil degradation 
where soils and soil resources are lost or degraded through admixing with problem subsoils (sodicity/ 
salinity), erosion (water/wind), compaction, rutting, loss of viable plant material, and soil contamination. 
 
If the mitigation measures outlined in this chapter are applied to soils and terrain in the LSA, they will 
reduce or avoid effects on all of the VCs identified earlier. 
 

3.5.2 Mitigation Rationale and Available Measures 

Mitigation measures will be used to control, reduce or minimize the potential PRP effects on the soil and 
terrain resources of the LSA. There are two types of mitigation measures that may be applied to reduce 
the potential project effects on soils and terrain: mitigation by design measures recommended for the 
design stage and discipline-specific measures intended for application during construction, operations 
and reclamation. 
 
The principle behind mitigation by design is to incorporate measures which reflect a concerted effort to 
proactively result in the avoidance, minimization or prevention of unnecessary alteration, degradation or 
loss of soils and soil resources. Mitigation by design principles identified for incorporation into PRP 
planning include the avoidance of identified potential impacts to existing soils and terrain and/or, where 
possible, the minimization of unavoidable impacts. Given the nature and scale of the proposed PRP, 
avoidance of direct impacts to soils and terrain within the LSA are deemed unlikely. Project design 
measures to reduce adverse effects include locating PRP components in areas where existing 
disturbance has occurred. Incorporating such disturbed areas into the project design reduces the 
potential for unnecessary effects on the soils and terrain of remnant natural areas to occur during its 
development. Additionally, design considerations should be given to the effective management of 
overland flow and surface water drainage, such that the natural hydrological regime (soil moisture 
conditions) is not significantly altered. 
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Site-specific mitigation measures were designed with efficient and effective site reclamation (interim, 
operational, and long term) and soil conservation objectives in mind.  
 

3.5.2.1 Mitigation for Pre-Construction Effects on Soil 

Planning and Project Design 
 The PRP will result in unavoidable surface disturbance to significant portions of the YYC land base 

(groundside area), disturbing protective vegetation cover, while exposing significant areas of bare soil 
(topsoil/upper subsoil). Planning objectives at project design should focus on refinement of the project 
footprint, thus reducing potential adverse effects to soils and terrain below that predicted at baseline. 

 Clearly mark, in advance of construction, those areas of the PRP footprint where contingency soils 
handling measures may be required to address saturated, frozen, or otherwise sensitive (i.e., wet, 
clayey soils, naturally-occurring saline/sodic, heavy clay subsoils) soils encountered during the 
course of construction. Topsoil stripping under these conditions requires special equipment, 
procedures and/or plans, including suspending stripping activities, if warranted. 

 Development of a project specific ECO Plan and adherence to established BMPs designed to 
mitigate potential environmental hazards and identify levels of risk associated with construction 
activities, as well as hazard specific mitigation or avoidance measures (e.g., marking potential 
sensitive soils or saline/sodic effected areas in advance of soil salvage) which incorporate the 
recommendations in this document. 

 

3.5.2.2 Mitigation for Construction Effects on Soil 

During the project planning and construction phase, preservation of soils suitable for reclamation will be 
mitigated primarily as a function of the utilization of design measures and/or construction techniques 
aimed at minimizing admixing of topsoil, with potentially problem subsoils. Thus degradation or loss of 
productive topsoils through poor soil salvage and soil handling methods will be mitigated against. 
Although losses to existing soils as a result of stripping and handling operations cannot be completely 
eliminated, potentially adverse effects to the materials that are suitable for use in reclamation can be 
reduced. If these soil handling activities are completed in accordance with effective, widely accepted 
mitigation measures and BMPs, adverse effects will be minimized. 
 
Soil Salvage and Storage 
 A qualified Environmental Inspector is recommended to advise on soil stripping, salvage, and 

stockpiling operations, during preparation of the PRP site. 
 Where possible, schedule construction to minimize the potential for impacts to 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 regard to alternative construction techniques. Consideration of 
environmental conditions for the purpose of shutdown or work modification will be evaluated by the 
Environmental Inspector in consultation with the Construction Supervisor. 

 Topsoil should be salvaged (stripped) from all proposed project components occurring on lands 
currently held in an agricultural state. Salvaged operations should be performed with multiple passes 
to minimize topsoil loss or degradation, to avoid admixing of topsoil with underlying subsoils or spoil 
and to maintain the agricultural capability of reclamation soils. 

 For all construction activities where topsoil is stripped from an area and must be stored for the 
duration of construction, and where it will not be used for interim reclamation objectives, suitable 
topsoil storage locations are required. Factors to be considered in the identification of suitable topsoil 
storage locations include the type of disturbance, the volume of topsoil requiring storage, available 
space, the length of time materials will be required to be stored, and the economics of transport. 
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 Topsoil and spoil salvage stockpiled for use in future YYC projects should be separated by a 
minimum of 1.0 m from other soil types to avoid potential mixing associated with soil feathering. 

 Topsoil stripping will be restricted in areas of unsuitable soils (saline/sodic soils, heavy clay soil and 
wet soil conditions) and guided by the Environmental Inspector. Unsuitable topsoil and subsoils 
should be segregated and stockpiled separately at predetermined locations in an effort to limit 
degradation and cross contamination with resident and reclamation soils. 

 If construction occurs during unsuitable soil conditions, additional effort may be required to avoid 
unnecessary mixing of topsoil and subsoil, displacement of large chunks of subsoil (heavy clay soils), 
and poor topsoil/subsoil placement resulting in unacceptable landscape conditions at Class I, II, and 
III target sites. 

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

 
Saline/Sodic Soils 
Mitigation measures identified during project planning and construction focus on the development 
strategies used to maintain topsoils suitable for placement in situ at reclamation. The reclamation 
suitability of topsoil is primarily a function of its pH, salinity, sodicity, stoniness, texture, organic carbon, 
and presence of lime. As such, the control of existing salinity/sodicity issues, particularly where soils are 
prone to increased salinization, in either degree or aerial extent, will primarily be a function of construction 
techniques used to isolate soils that could potentially be at risk to these processes during soil stripping, 
salvage, and stockpiling operations. 
 
In addition to the general strategies described in Section 5.2, the following key mitigation measures have 
been identified to assist in achieving these objectives: 
 
 Constraints-based pre-planning of the proposed project footprint that largely identifies those areas of 

the PRP site that are most sensitive to effects of salinization. Because of the scope and scale of the 
PRP, the complete avoidance of all sensitive sites is not an attainable objective. Mitigation at the 
project planning and construction phase will focus on the delineation of those areas requiring 
alternative soil handling methods. 

 Dewatering of potentially salinized wetlands and its effects on surface water will occur in accordance 
with measures outlined in pertinent sections of the EA document (Volume III, Chapter 4) and 
formalized ECO Plan (Volume V, Item 14). 

 Construction techniques employed during soil stripping, salvage and stockpiling will be designed to 
minimize admixing of saline subsoils with topsoils, thus promoting the maintenance of reclamation 
suitable for replacement topsoils. 

 Stripping of topsoil and subsoil will be restricted in identified areas where unsuitable, problem soils 
(saline/sodic soils, heavy clay soil and wet soil conditions) occur and, where required, as directed by 
the on-site Environmental Inspector. 

 Unsuitable topsoil and subsoils should be stockpiled separately, at pre-determined locations, in an 
effort to limit degradation of resident and reclamation soils. Designated long term reclamation sites for 
the storage of problem soils include new and existing YYC stormwater management ponds, sound 
attenuation berms and their surrounding landscapes. 
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Sediment Transport and Erosion Control 
During the project planning and construction phase, sediment and erosion control will primarily be a 
function of routine measures implemented to stabilize exposed surfaces and minimize activities that 
suspend or track dust particles. Dust control measures include the identification of efficient, cost effective 
mitigation measures used to reduce wind erosion. Control measures will be evaluated on the basis of the 
soil characteristics, their location, the size or the area, the amount of protective cover available or 
present, and expected precipitation. 
 
Targeted control measures to reduce, eliminate or minimize soil losses due to sediment transport or 
erosion processes will utilize a variety of mechanical and chemical means including: 
 
 Minimize the duration for which erodible topsoil/subsoils (i.e., medium-textured, silty soils) are 

exposed and stabilize soil stockpiles that will be exposed for extended periods (> 6 months) in an 
effort to protect the soil resource from the effects of wind and water erosion. The preferred method of 
stabilization should take into consideration the duration of storage and the potential erosion hazard 
based on the location’s climatic and topographical setting. 

 Avoid construction activities adjacent to potential areas of environmental sensitivity (i.e., wetlands, 
natural drainage channels, etc.). 

 Sprinkling/irrigation, chemical dust suppression; temporary gravelling of site entrances, main haul 
routes and staging/lay-down areas, and haul truck covers are methods that should be employed for 
heavily travelled and/or disturbed areas. 

 Permanent or temporary protective vegetation cover, mulching/crimping, and soil binding agents 
should be employed in areas of occasional, limited or no construction traffic. 

 Seeding of salvage stockpiles should be completed at intermediate to long term storage sites for 
topsoil/subsoil in an effort to promote long term stability of the material and to minimize possible soil 
degradation or loss resulting from erosion mechanisms. Installing silt fences or containment berms 
around the base of the stockpiles is also recommended. 

 Additional preventive measures include minimizing the extent of surface area disturbed, limiting on-
site vehicle traffic to 15 mph, controlling the number and activity of vehicles on a site at any given 
time, and shutting down salvage operations and/or replacement under dry, windy conditions. 

 The goal of reclamation associated with the PRP is directed at the re-establishment of self-sustaining, 
native plant communities or those plant communities targeted at end land use (i.e., Class I, II and III 
landscapes). Interim reclamation objectives will focus on the replacement of those materials 
temporarily displaced during construction and/or operation of the PRP. Disturbed areas prone to 
wind/water erosion will be reclaimed using measures outlined above. Designated long term 
reclamation sites will be incorporated into YYC’s existing Vegetation Management Program and 
evaluated for reclamation success on a case by case basis. 
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Table 3-10 Dust Control Measures for Use During Stripping, Salvage, Transport, 
Placement and Post-Construction 

Site 
Condition 

Dust Control Practices 

Permanent 
Vegetation 
(seeding) 

Mulching/ 
Crimping 

Wet 
Suppression 
(Sprinkling/ 
Irrigation) 

Chemical 
Dust 

Suppression 

Gravel 
or 

Asphalt 

Silt 
Fences 

Temporary 
Graveling of 
Construction 

Site Entrances 

Haul 
Truck 

Covers 

Minimize 
Extent of 
Disturbed 

Area 

Disturbed 
Areas not 
Subject to 
Traffic 

• • • • •    • 

Disturbed 
Areas 
Subject to 
Traffic 

  • • •  •  • 

Stripping/ 
Salvage 

  • •  •   • 

Haul Truck 
Traffic on 
Unpaved 
Access 
Routes 

  • • •  • •  

Material 
Stockpile 
Stabilization 

  • •  •   • 

 
Equipment 
 Construction equipment and vehicles used on this project will be cleaned and free of dirt and 

vegetative material to control the introduction of weeds within the construction area. 
 All heavy equipment will be inspected for fuel leaks, hydraulic leaks and other sources of potential soil 

contaminants. 
 Construction waste and debris will be continuously collected and disposed of at a government 

approved facility, as required. 
 A hazardous material and spill response plan is recommended, and the proper equipment and trained 

employees will be available during all phases of construction. 
 A spill containment kit should 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. 
 

3.5.2.3 Mitigation for Reclamation/Operational Effects on Soil 

During the reclamation/operations phase of the PRP, the goal of mitigation will be the re-establishment of 
self-sustaining, native plant communities or those plant communities targeted at end land use (i.e., Class 
I, II and III landscapes). Interim reclamation objectives will focus on the replacement of those materials 
temporarily displaced during construction and/or operation of the PRP. Disturbed areas prone to wind/ 
water erosion will be reclaimed using the measures outlined above. Designated long term reclamation 
sites will be incorporated into the Authority’s existing Vegetation Management Program and evaluated for 
reclamation success on a case by case basis. 
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Reclamation 
 Short term reduction measures are needed to stabilize temporary soil stockpiles (< 2 years). 
 Designated long term reclamation areas, in the form of Class I, II, and III landscape areas, have been 

identified in areas between runways, taxiways and other paved infrastructure, the undeveloped zone 
between the PRP footprint and the eastern property limit (36 Street NE). Alternatively, new and 
existing YYC stormwater management ponds, sound attenuation berms and their surrounding 
landscapes have been designated as long term reclamation sites for the storage of problem soils. 

 Effective management of vehicular traffic during the operations phase reducing or eliminating 
unnecessary exposure of bare ground and reduction of protective vegetation cover on access routes. 
Access routes and paved areas will be kept free of dust, dirt, and visible soil materials where 
possible. Dust control along designated access routes will be accomplished through periodic 
sprinkling/irrigation (watering). Sufficient materials will be kept on-site to implement temporary control 
measures during the operational life of the PRP. 

 Drainage management in the form of stormwater retention ponds, diversion ditches and/or temporary 
detention areas designed to accommodate flow from 100 year flood events.  

 Final cleanup will be conducted when soils can be effectively compacted in the trench and spoil and 
topsoil can be removed from the sod surface. 

 Periodic (annual/semi-annual) monitoring, in years subsequent to commissioning of the PRP, to 
evaluate reclamation/revegetation success. 

 
Revegetation/Soils Stabilization 
 Revegetation (seeding) will take place immediately following construction to take advantage of better 

moisture conditions for enhanced emergence and survival of plants. 
 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 should incorporate the use of salt tolerant species mixes, where applicable. A range 
of plant materials (e.g., where possible, multiple genera, species, varieties, age classes) should be 
considered based on the physical and chemical characteristics of the target site. This increases the 
development of species diversity and physical complexity. 

 A firm seedbed will be prepared when applying seed to enhance germination of native plants and 
help regulate seeding depth. 

 Disturbed areas not required for operations activities may be considered for revegetation using native 
seed mixes. 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 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. 

 Revegetation seed should be from a locally collected and propagated genetic source of native plant 
material. Ensure 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 which will indicate any weed 
species or other species of concern in the mixture. A list of native seed suppliers can be found in 
Appendix C of Volume V, Item 2 of the CS. 

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

 Reliance on natural recovery alone is not recommended. 
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Discipline-specific mitigation measures that will be implemented to address the effects of the PRP on 
vegetation are aimed, where possible and practical, at protecting semi-native prairie and wetland habitats 
and the important contribution they provide to overall biodiversity at the species, community and 
landscape levels. Where such measures contradict the Authority’s management mandate with respect to 
the maintenance of safety, they may be modified as necessary. 
 

3.6 Sustainability Measures 

Soil is a complex and dynamic material, characterized by diverse flora and fauna and mineral and organic 
elements, and is affected by the circulation of air and water above, through and below its various 
horizons. These soil characteristics contribute to it being of prime importance to the production of food 
and as a critical ecological resource for humans and animals. The principles of soil conservation can be 
followed and if applied, promote sustainability and thus the preservation of the ecological, economic and 
societal benefits of the resource in perpetuity. Approximately 96 ha of existing agricultural capable land 
will be lost under pavement as a result of the development of the PRP. 
 
Soils represent a finite resource and can be easily degraded or destroyed when BMPs are not employed 
to remove and stockpile topsoil during construction of a project such as the PRP. The productive capacity 
of the removed soils can also be substantially reduced if poor soil handling techniques are employed 
during the surface stripping process. The productive capacity of a particular land is the primary feature of 
its topsoil that makes it an important commercial resource to support agriculture. Therefore, the focus for 
conservation and sustainability measures is to maintain its productive capacity. 
 
Given that the primary focus for soil conservation on the PRP site is the protection and maintenance of 
the quality and quantity of those soils of the Chernozemic order, it is important that these soils not be 
buried under any paved areas. The mitigation actions proposed in relation to the construction of the PRP 
will be to ensure that these soils are stripped and stockpiled as much as possible. Further, these actions 
will be taken in such a way as to protect them from being contaminated by existing poor soils that may be 
found on the site (Balzac/sodic/saline soils). 
 
The intention of the mitigation measures and sustainability practices is to stockpile and conserve all 
Chernozemic soils and to reuse these within areas outside of the anthropogenic land units or under areas 
that will be paved in the future. These soils and their diversity and quality will be maintained within 
contoured and landscaped areas of the PRP. 
 
The ECO Plan to be prepared for the construction phase of the development will include provisions to 
educate personnel undertaking construction activities on the site and the appropriate soil conservation 
principles to be followed. Given the essential and limited resource that soil represents in its use in and on 
the site, the conservation efforts to be followed must be planned rationally and must be consistent with 
regulatory guidelines. Long term needs and requirements for agricultural and commercial uses of soils 
should be considered in preparing plans for its disposition. 
 
The mitigation designed for soils and terrain include provisions to ensure that those soils considered 
important in terms of commercial and agricultural purposes will be stockpiled and made available outside 
of the paved areas of the PRP. This will ensure that this finite and important resource is maintained 
beyond the construction and operation of the PRP. 
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3.7 Residual Effects and Evaluation of Significance 

Residual project effects are effects on soils and terrain resources predicted to persist after all prescribed 
mitigation have been applied. 
 

3.7.1 Soil Landscape Units 

3.7.1.1 VC1 Productive Agricultural Land on Black Soils 

Based on the results of the assessment, the varied development scenarios are not anticipated to 
contribute measurably to cumulative effects on soils and soil resources. Development effects on soil 
quality and quantity may occur through a loss of productive topsoil, soil erosion, compaction, and 
contamination; however, these impacts are generally expected to be minimized through the use of 
prescribed mitigation measures and BMPs. 
 
Although effects on soils and terrain as a resource component within the LSA are anticipated to be 
manageable, approximately 96 ha of lands suitable for agriculture will be removed permanently from 
production. Approximately 40 ha of land within the project footprint that had been previously classified as 
being agriculturally suitable will be maintained as grassed areas outside the paved area following 
construction. This reclamation activity will maintain the potential of these lands in terms of their soils such 
that they may be returned to agriculturally productive uses at some point in the future. The amount of land 
so preserved for possible future use equates to approximately 0.015% of the 740,000 ha of land in Soil 
Correlation Area 6. It should be noted that beyond Soil Correlation Area 6 and including all soils types, 
there are 21 million ha of agricultural land in Alberta (Statistics Canada 2006). On this basis, the adverse 
residual effects on Productive Agricultural Land are occurring once, local in extent, long term, irreversible, 
and low in magnitude. 
 
Significance of Effects on Soil Sensitive to Wind and Water Erosion 
Given the nature of the residual effects on the soils and terrain resource and applying the criteria outlined 
within the methods section to reduce and manage the risk posed by wind and water erosion, the effect of 
the construction on the level of risk within the LSA that will result from the PRP is not considered 
significant. The soils resources to which this VC is applicable and which exists within the RSA (Soil 
Correlation Area 6) and beyond (Alberta) is far greater in terms of area and quantity than the areas  
identified as potentially being at risk of loss as a result of the PRP. 
 

3.7.2 Soil Quantity 

The removal of vegetation cover, stripping, transport, and stockpiling of topsoil as a result of the 
development of the PRP can cause losses to these resources within the LSA simply through the soil 
handling techniques used and as a result of the exposure of bare, unprotected mineral soil to erosion. 
 

3.7.2.1 VC2 Soil Sensitive to Wind and Water Erosion 

PRP construction and vehicle and equipment traffic on identified access routes during construction can 
result in a reduction of the natural protective vegetative cover and lead to the exposure of large areas of 
bare soil. The changes to the soils and terrain have the potential to cause the loss of exposed topsoil and 
the underlying material as a result of water and wind erosion. 
 
With regard to water erosion, soil textural properties and a near-level to gently sloping topography 
suggest that the lands in the LSA are at limited risk to erosion. The loss of soils due to sediment transport 
is likely to be negligible. Because of the internalization of drainage that naturally occurs in the area, 
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sediment might accrue on down slope areas rather than be depleted if water erosion were to occur. The 
most substantial erosional effect on soils with the PRP may occur as a result of wind. There is also a high 
potential for wind erosion to cause dust generation associated with the exposure of large areas of bare 
soil, especially during construction. Loss of topsoil through wind erosion mechanisms affects the capacity 
of a soil to function and may restrict its ability to sustain future end land use objectives. 
 
With implementation of the identified mitigation measures to protect against wind erosion, loss of 
salvaged topsoil/subsoils is not anticipated. Key factors that support this assessment include: 
 
 the prevalence in the LSA of topsoil, and to a lesser extent subsoils, with soil textural properties (fine 

to medium-textured) that limit their risk to wind erosion; and 
 the subdued topography that is present in the LSA which exhibits short gentle to moderate slopes 

which reduce the power of erosion especially erosion by water. 
 
On the basis of information obtained during baseline investigations, the potential for the proposed project 
to affect soils sensitive to wind/water erosion is considered to be low in magnitude and geographic extent, 
and of moderate duration in the early stages of project construction. Over the long term, effects are 
predicted to be low in magnitude, non-reversible or permanent, and low in ecological context. Using the 
significance rating criteria established for this assessment, the potential adverse environmental effects of 
the project on soils prone to wind and water erosion were rated as not significant. 
 
Significance of Effects on Soil Sensitive to Wind and Water Erosion 
The residual environmental effects of the PRP on soils sensitive to wind and water erosion were rated as 
being insignificant for this VC. This rating assumes that the mitigation measures identified to reduce the 
effects of wind and water erosion and the identification of soils at risk to these forces and which, as a 
result, are protected during each phase of the PRP are implemented. 
 

3.7.3 Soil Quality 

3.7.3.1 VC3 Soil Sensitive to Salinization 

Construction activities associated with the proposed PRP will result in the unavoidable disturbance 
(excavation/infilling) of significant areas of potentially affected saline/sodic soils. As described above, and 
delineated in Section 2.3.6.3 of Volume V, Item 1, locations with the highest risk of salinization are 
associated with low-lying areas and fluctuating or high water tables. Within the PRP, potentially affected 
saline/sodic soils, which occur primarily in association with the wetland (saline) and infill wetland (saline) 
soil landscape units, occupy some 68.82 ha of the LSA.  
 
Using the significance rating criteria established for this assessment, residual effects of the PRP on soils 
sensitive to salinization were rated as minor. Some expected changes to the distribution and aerial extent 
of saline affected soils are predicted to occur as a result of site disturbance during project development. 
The scope and scale of the PRP implies that salinization of reclaimed surface soils may result through the 
inadvertent mixing of affected topsoil and subsoil during clearing, salvage and stockpiling or through 
unplanned, unintended surface ponding of low areas with saline groundwater. 
 
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 soils sensitive to salinization 
are not anticipated beyond that of the LSA boundary. As such, the potential for the PRP to affect soils 
sensitive to salinization is predicted to be adverse in direction, local in extent, short term, and continuous 
in the early stages of project construction, irreversible and low in magnitude. 



AECOM The Calgary Airport Authority  Volume III – Effects Assessment
Chapter 3 – Soils and Terrain

 

 3-42 

Significance of Effects on Soil Sensitive to Salinization 
Typically, the most successful soil mitigation strategies are those applied with the intent of avoiding or 
minimizing construction activities in areas where problem soils occur. Unfortunately, avoidance is not a 
practicable or feasible alternative when designing or planning the development of a project of the scale of 
the PRP. 
 
Assuming the successful implementation of mitigation measures for each project phase as outlined 
above, the residual environmental effects of the PRP to soils sensitive to salinization were determined to 
not be significant. 
 

3.7.3.2 VC4 Soil Suitable for Reclamation 

In general terms, the mitigation measures, as described above, are unlikely to completely remove the 
effects of the PRP on soils and soil resources and, as such, they are aimed primarily at the preservation 
of soil function associated with those surface materials that have been identified for use at reclamation. 
From a soils perspective, the baseline report (Volume V, Item 1) identifies those site types potentially 
affected by the PRP, soil types (soil landscape units) that occupy those sites and the suitability of soils 
available for use at the reclamation phase that occur within its boundaries. As discussed in the baseline 
report, the LSA is characterized as a highly modified landscape and contains almost completely altered 
grassland habitats. 
 
Unaltered grassland habitats and, therefore, undisturbed soil resources are limited in extent within the 
LSA, although the benefits of this finite and fragile resource are not thought to have been dramatically 
impaired as a result of historic land use. Efforts employed to minimize (mitigate) the risks of soil 
degradation, to maintain soil function and/or to improve the ecosystem services provided by these 
resources at reclamation is a primary objective of the Authority’s commitment to soil conservation. 
 
On the basis of information obtained during baseline investigations, and the application of criteria used to 
assess its reclamation suitability, the potential in the LSA for topsoil to be degraded or lost as a result of 
stripping, transport, stockpiling, and replacement were rated as minor. Reduction and minimization of 
potentially adverse effects (see Volume III, Chapter 6) on soil and soil resources at reclamation will be a 
product of the successful application of construction techniques and mitigation strategies identified here. 
 
Significance of Effects on Soil Suitable for Reclamation 
The potential for the proposed project to affect the reclamation suitability of soils is adverse in direction, 
local in extent, short term, and continuous in the early stages of project construction, reversible to partially 
reversible and low in magnitude. Using the significance rating criteria established for this assessment, the 
potential adverse environmental effects on soils suitable for reclamation are not significant. 
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Table 3-11 Summary of Mitigation Measures, Residual Impacts and Significance Ratings for Soils and Terrain by VC 

Environmental 
Component 

Project 
Phase/ 
Activity 

Potential 
Effects 

Magnitude 
of Effect 

Direction 
of Effect

Duration 
of Effect

Frequency 
of Effect 

Scope of 
Effect 

Mitigation/BMP 
Residual 

Effect 
Reversibility 

of Effect 
Significance 

Soil Quantity 

Productive 
Agricultural 

Land on Black 
Soils 

Construction 

Loss of 96 ha of 
Productive 
Agricultural 

Landon Black 
Soils 

Low Adverse Long term Once Local No mitigation proposed Low 
Non-

reversible 
Not 

Significant 

Soils Sensitive 
to Wind and 

Water Erosion 

Construction 
Reclamation 
Operations 

Loss of topsoil 
or underlying 

soil material due 
to wind and 

water erosion of 
exposed soils 

Low Adverse 
Short 

term (< 2 
years) 

Once Local 

Construction 
Sprinkling/irrigation, chemical dust 
suppression; temporary gravelling of site 
entrances, main haul routes, and staging/lay-
down areas.  
 
Use of haul truck covers for heavily travelled 
and/or disturbed areas. 
 
Permanent or temporary protective vegetation 
cover, mulching/crimping, and tackifying 
agents. 
 
Seeding of salvage stockpiles used in 
intermediate to long term storage. 
 
Installing silt fences or containment berms 
around stockpiles. 
 
Minimizing extent of surface area disturbed, 
limiting on-site vehicle traffic to 15 mph, 
controlling the number and activity of vehicles 
on-site, and shutting down operations under 
dry windy conditions. 
 
Reclamation 
Reclamation/revegetation of disturbed areas 
prone to wind/water erosion. 
 
Incorporation into the YYC’s existing 
Vegetation Management Program. 
 
Operations 
Periodic monitoring to evaluate reclamation/ 
revegetation success. 

Low Reversible 
Not 

Significant 
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Environmental 
Component 

Project 
Phase/ 
Activity 

Potential 
Effects 

Magnitude 
of Effect 

Direction 
of Effect

Duration 
of Effect

Frequency 
of Effect 

Scope of 
Effect 

Mitigation/BMP 
Residual 

Effect 
Reversibility 

of Effect 
Significance 

Management of vehicular traffic. 
 
Eliminating unnecessary exposure of bare 
ground. 
 
Periodic sprinkling/irrigation of access routes. 
 
Drainage management in the form of 
stormwater retention ponds, diversion ditches 
and/or temporary detention areas. 

Soil Quality 

Soils Sensitive 
to Salinization 

Construction/ 
Operations/ 
Reclamation 

Alteration in the 
suitability of 

soils for 
agriculture and 

reclamation 
purposes due to 
soil salinization 

Low Adverse 
Short 

term (< 2 
years) 

Once Local 

Construction/Operations 
Delineation of those areas requiring alternative 
soils handling methods during the project 
planning and construction phases. 
 
Dewatering of potentially salinized wetlands 
will occur in accordance with measures 
outlined in Surface Water sections of the EA. 
 
Minimize admixing of saline subsoils with 
topsoils. 
 
Stripping topsoil and subsoil will be restricted 
in areas of unsuitable problem soils. 
 
Unsuitable topsoil and subsoils should be 
stockpiled separately. 
 
Reclamation 
Seeding disturbed areas using appropriate 
seed mixes. 
 
Use of salt tolerant species mixes where 
applicable. 

Minor Irreversible 
Not 

Significant 

Soil Suitable for 
Reclamation 

Construction/ 
Operations/ 
Reclamation 

Degradation in 
the suitability of 

soils for 
reclamation 

Low Adverse 
Short 

term (< 2 
years) 

Once Local 
See mitigation measures for soils sensitive to 
Wind and Water Erosion and Salinization. 

Negligible

Non-
Reversible to 

Partially 
Reversible 

Not 
Significant 

* Different methods/criteria can be used to define the significance of the effect (or the significance of residual effect). 
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3.8 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 
soils and soil resources within the City of Calgary, surrounding municipalities, or the Province as a whole. 
 
Cumulative effects were described, bearing in mind that the residual effects of any project of this scale 
have the potential to contribute to cumulative effects. The cumulative environmental effects on soils VCs 
associated with the PRP project combined with past, existing and future developments are rated as not 
significant. 
 
In regards to Soil Landscape Units, in particular to those areas of the LSA which are potential or active 
agricultural areas on black soils, the residual adverse effect is a loss of 96 ha. It should be noted that on 
the assumption the mitigation measures within this chapter are employed, the function of these 
agricultural areas can be maintained as the soils of the Chernozemic order in the Orthic Black and Dark 
Brown subgroups will be stripped and stockpiled to be used either on-site in contouring or landscaping or 
moved to off-site areas. This allows areas of contoured land outside the paved footprint of the runways 
and taxiways to still be considered viable as potential agriculturally capable land in the future. The 
function of sequestering carbon and providing arable properties for land could be maintained. The loss of 
the “agricultural” land will not be mitigated. However, it should be noted that far larger areas of agricultural 
land with these and better properties exist within the Soil Correlation Area 6 and the loss of this area 
would represent less than 1% of the regional resource. 
 
From the perspective of soil quantity, the PRP in combination with other projects in the region (i.e., 
Northeast Stoney Trail Calgary Ring Road), has the potential to adversely affect soils through wind and 
water erosion, resulting in a loss of soils within the LSA. However, it is apparent that significant areas of 
land within the region, particularly north and east of the LSA are similar to the airport lands and are 
undergoing substantial disturbance, either through ongoing agricultural practices (cultivation and pasture 
improvement) or by way of municipal land development. As such, mitigation strategies proposed for the 
PRP would ensure that in terms of cumulative effects, the PRP will not contribute significantly to loss of 
soil at a local or regional scale. Alternatively, the planning process cannot account for weather conditions 
and even with mitigation, a small volume of soil may be lost to wind and water erosion. This cumulative 
effect is anticipated to occur during construction and the operational phase. The effect will be moderate in 
duration; however, it is likely to have low magnitude and is considered not significant in the regional 
ecological context. 
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In terms of soil quality, the PRP is not anticipated to contribute significantly to the degradation or loss of 
soil resulting from soil salinization or increased soil handling. Mitigation strategies have been identified 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 should be noted that these 
effects are not expected to occur outside the boundaries of the PRP. All projects, past, present and 
future, are regulated in terms of conservation of soil and soil resources. The regulations focus on 
sustaining the agricultural resource by discouraging practices which result in soil degradation or loss, 
wherever practical. On this basis, it is unlikely the PRP in combination with other projects will have 
significant adverse cumulative effects on soil quality. 
 
The mitigation and BMPs recommend in Section 3.5 are designed to reduce the loss and movement of 
topsoil (including underlying materials) from wind and water erosion, limit distribution and extent of 
salinization, and guard against degradation or loss of soils available at reclamation. The PRP project’s 
contribution to cumulative effects on soil is expected to be low in magnitude and not significant in the 
regional ecological context. 
 
Overall, it is anticipated that potential adverse effects of the proposed PRP will have a minimal 
contribution to soils within the region, as historical development (e.g., agriculture, airport development, 
urbanization, etc.) has resulted in prior loss of native soils (i.e., Orthic Black Chernozems) and changes in 
land use. This is now a highly urbanized area. Conversely, the nature of the project implies that those 
areas of the PRP not utilized in the development of the runway or associated facilities will be reclaimed 
where reclamation efforts will focus on the re-application of salvaged topsoil and return of natural 
biological processes through revegetation of affected areas. 
 
Additionally, 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. 
 
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 which 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 soils. On this basis, it is concluded that the PRP will not contribute 
significantly to an adverse cumulative effect on soil quantity or quality or result in a significant reduction in 
the area available supporting good soils for agricultural purposes within the region or Province. Mitigation 
would ensure that there was no net loss in quantity of those soils that are deemed of high value 
agriculturally and many of the functions of those soils would be maintained. 
 

3.9 Follow-Up Programs and Monitoring 

3.9.1 Background 

Once environmental effects have been assessed and the effects have been mitigated appropriately, a 
follow-up program or monitoring program might be necessary. 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). 
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Follow-up programs might be warranted when: 
 
a. there is 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 analyses 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. 
 

3.9.2 Follow-Up Programs and Monitoring 

Follow-up and monitoring programs to address potential effects on soils and terrain are limited in scope 
and extent and will focus mainly on monitoring of interim and long term reclamation objectives as defined 
for each respective target landscape and addressing, as necessary, ongoing programs to assess the 
effectiveness of adopted reclamation, revegetation, and erosion control strategies. 
 

3.9.2.1 Construction Phase 

The following represent 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 soils and terrain during 
construction: 
 
 The development of a project specific ECO Plan. During the PRP, this ECO Plan will serve 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. 

 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(s) will ensure 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. 

 The proponent has committed to defining a soil management program (e.g., Calgary Airport Authority 
Earthworks and Soil Management Guidance Document) for application on the PRP and campus wide. 
The details of this program will have been developed in consultation with relevant specialists and may 
require changes to accepted construction philosophies at YYC to meet provincially accepted 
standards. 
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3.9.2.2 Reclamation Phase 

 Construction of the PRP will result in ground disturbance to the entire LSA. Once complete, 
numerous areas of the project will require re-contouring and revegetation, returning a significant 
portion of the area to vegetative cover. 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 additional reseeding or replanting is required. 

 Soil stockpiles will need to be monitored during the first growing season to ensure adequate 
revegetation and erosion protection. If adequate protection is not obtained by the erosion control 
measures implemented, additional erosion control measures may be required including periodic 
monitoring of interim revegetation until vegetation becomes established. 

 Maintenance of temporary, interim reclamation measures to ensure reclamation success. 
 Monitoring of all phases of the reclamation process is required to ensure landscape objectives are 

met. 
 

3.9.2.3 Operations Phase 

The following represent elements of the operations phase follow-up program, expected to commence in 
2014, and continue 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 consistency with Provincial and municipal regulations. 
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. 

 

3.10 Conclusion 

These conclusions are based on the assumption that the mitigation measures, monitoring and follow-up 
programs described in this report (and summarized in Sections 3.4.5 and 3.4.10, respectively) are 
implemented. 
 
Overall, the adverse effects of the PRP on soils will be negligible to low 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 necessitate the removal (soil handling, soil salvage, transport, and stockpiling) 
of topsoil and, for the most part, upper subsoil from 358 ha of land presently under agricultural production 
and suitable for reclamation at end land use. The resultant volume of topsoil salvaged from these lands 
and available at reclamation is 680,000 m3. Alternatively, 277,300 m3 of surface material, marginalized as 
a result of high salt content or through previous disturbance, will be salvaged from 182 ha of the LSA. All 
surface materials salvaged from the PRP will be incorporated into the project, recognizing the principles 
of soil conservation. As such, the PRP reflects a conversion from one beneficial land use (agriculture) to 
another (aviation) and will improve the quality of life for a larger array of residents within the City of 
Calgary and surrounding area. The effect is considered major and beneficial. 
 



AECOM The Calgary Airport Authority  Volume III – Effects Assessment
Chapter 3 – Soils and Terrain

 

 3-49 

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 Calgary Airport Authority Earthworks and 
Soil Management Guidance Document, monitoring by a qualified Environmental Inspector during the 
construction and reclamation phases to direct soil stripping, stockpile and storage operations, and 
continued monitoring of revegetation efforts to evaluate reclamation success. 
 
In summary, it is anticipated that the PRP will not have significant effects on soils and terrain. 
Combinations of the implementation of the mitigation measures identified and follow-up and monitoring 
programs proposed will mitigate many of the potential adverse environmental effects resulting from the 
PRP. Residual environmental effects on soil will be negligible to low in magnitude. 
 

3.11 Issues Raised by Stakeholders  

Issue: Potential effects on quantity and quality of Orthic Black Chernozems within the PRP. 
 
Response: Development of the PRP requires that soils will be disturbed over a large area as a result of 
clearing, grading and construction activity. Clearly, these actions have potential to affect soils (e.g. Orthic 
Black Chernozems) on a relatively large scale, leading to loss of generally productive and highly fertile 
agricultural soils within the PRP. While some of the area disturbed will be restored through reclamation 
efforts, a portion will not, and the potential effects on soils permanent. However, the re-establishment of 
soils during reclamation stages of the project will aid in the restoration soil function within the PRP and 
the potential benefits (i.e., nutrient cycling, water regulation, etc.) obtained from normal processes 
occurring in undisturbed ecosystems. 
 
Issue: Will soils removed by construction of the PRP be made available for public use? 
 
Response: Suitable topsoil stripped from the areas to be graded will be salvaged and reused on graded 
areas to maintain soil quality and promote revegetation. There will be no surplus soils available following 
completion of construction of the PRP. 
 
Issue: What are the piles of dirt between the terminal and 36 Street? Are they part of the RDP? 
 
Response: The soil stockpiles were generated by other YYC projects, including the International 
Facilities Project (IFP). 
 




