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6.0 CONCEPTUAL CONSERVATION AND RECLAMATION PLAN 

6.1 Introduction 

Suncor Energy Inc. (Suncor) is applying for Environmental Protection and Enhancement Act 
(EPEA) approval to construct, operate and reclaim the Lewis In Situ Project (Lewis Project). 
This conceptual Conservation and Reclamation (C&R) Plan is not intended to be site-specific; it 
does not account for individual site differences in topography, soils, vegetation, and drainage 
within the Lewis Project Area. It considers Suncor’s experience with other in situ operations and 
applications and provides a project-level conceptual approach to conservation, reclamation and 
closure planning. 

The approach described in this conceptual C&R Plan will be adjusted over time, based on 
experience, updated regulatory requirements and site-specific conditions and through future 
submission updates of the Project-Level Conservation, Reclamation and Closure Plan 
(PLCRCP) consistent with Specified Enactment Direction (SED) 001 (AER 2016a). The Lewis 
Project will evolve throughout its operational life as engineering design efficiency progresses 
and the results of ongoing oil sands evaluation and delineation programs improve the precision 
of resource delineation. Therefore, all areas and volumes are best estimates at the time of 
writing and are meant to provide overall context for the Lewis Project. Decommissioning and 
closure timelines will be explicitly tied to the operational life of any given facility. 

The conceptual C&R Plan has considered the Alberta Land-Use Framework (Government of 
Alberta 2008); specifically, the guiding principles and end land-use objectives of the Lower 
Athabasca Regional Plan (Government of Alberta 2012), which includes priorities for 
biophysical, commercial, recreation and Aboriginal groups in a mixed land-use landscape. This 
conceptual C&R Plan was prepared to meet the requirements outlined in the Lewis Project 
Environmental Impact Assessment (EIA) Terms of Reference (Volume 3, Appendix A) and 
follows the Guide to Preparing Environmental Impact Assessment Reports in Alberta 
(Government of Alberta 2013) and the Guide to Content for Energy Project Applications 
(AER 2014a). 

The conceptual C&R Plan establishes the context and framework that will be used to manage 
Lewis Project construction, operation and reclamation. It establishes the equivalent land 
capability objectives, which will be incorporated into the PLCRCP. Following Lewis Project 
approval under EPEA, the PLCRCP will supersede this conceptual C&R Plan and will align 
site-specific C&R activities with Lewis Project goals and objectives. 

The SED 001 includes post-approval conservation, reclamation and closure requirements 
(AER 2016a) including: 

 the development of a PLCRCP

 field data collection to support pre-disturbance assessments (PDA)
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 the development of a component-specific conservation and construction plan (C&C plan)

 an annual report of C&R activities.

The conceptual C&R Plan follows a lifecycle approach for C&R, based on existing information. It 
includes: 

 an overview of the C&R objectives and framework

 details regarding the three project phases (conservation/construction, operation and
reclamation)

 a conceptual final reclamation landscape

 follow-up, monitoring and reporting requirements.

6.2 Conservation and Reclamation Objective 

The objective of the conceptual C&R Plan is to guide Lewis Project construction, operation and 
reclamation in order to achieve equivalent land capability following reclamation. Suncor’s goal is 
to certify reclaimed land and return it to the Crown. The general objective of the reclamation 
program for the Lewis Project is: 

Disturbed lands shall be reclaimed to a self-sustaining, locally common boreal 
ecosystem, compatible with pre-development, including forested areas, wetlands 
and streams. The reclaimed lands will provide a range of end land uses, 
including forestry, wildlife habitat, traditional use and recreation. 

Each targeted land use can and will allow for multiple uses (e.g., land targeted for wildlife 
habitat and traditional use may also provide opportunities for commercial forestry). 

The conceptual C&R Plan provides a general approach for reclamation. Adjustments will be 
provided in C&C plans prepared for individual sites to address differences in topography, soils, 
vegetation, and drainage, collected through site-specific PDAs. 

Traditional environmental knowledge will be incorporated, where practical, into the reclamation 
planning process, including determination of post-development land objectives and uses. 
Traditional environmental knowledge and stakeholder input will be acquired through the 
engagement process. 

6.3 Project Development Plan 

6.3.1 Development Schedule 

Initial construction of Lewis Project components is anticipated to begin in 2024, with the opening 
of borrow pits (not in Lewis Project footprint) and the development of the main access road, 
central processing facilities (CPF), initial well pads and associated multiuse corridors to bring  
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the Lewis Project to peak production. The production life of the Lewis Project is estimated at 
40 years (2027 to 2067), and in accordance with the nature of the development, concurrent 
periods of construction, operation and reclamation activities will occur. Final decommissioning, 
remediation and reclamation activities of the Lewis Project is scheduled to begin in 2067. 

Based on the production performance of each well pad, Suncor will maintain production 
capacity through the construction and operation of sustaining well pads. For the purpose of this 
conceptual C&R Plan, 180 well pads (11 of which are contingent) with associated rights-of-way 
(ROW) are planned for the operational phase of the Lewis Project. 

Decommissioning and any residual site remediation of all Lewis Project facilities including CPF, 
well pads and access roads is estimated to take two to five years to complete after which 
surface reclamation will commence. Final reclamation is expected to commence in 2069 to 
2072. Reclamation certification of the site is anticipated in 2090. 

6.3.2 Reclamation Sequencing 

There will be limited opportunities for progressive reclamation on major facilities until operations 
is complete in 2067, as the Lewis Project design requires the retention of all well pads after the 
end of their production life for sustaining purposes (maintaining reservoir pressure). 
Reclamation of the major Lewis Project component (well pads, ROW and the CPF) will occur 
following the operational phase; however, where opportunities exist, progressive reclamation 
will be considered and planned for throughout the life of the Lewis Project and presented in 
future PLCRCP updates. 

The reclamation phase involves: 

 decommissioning of component infrastructure 

 remediation of any residual contamination 

 removal of fill materials where appropriate, including geotextile, clay fill and gravel 

 site grading and contouring to blend into the surrounding landscape and re-establish 
drainage patterns 

 replacement of reclamation materials 

 revegetation to a pre-determined reclamation target, whether by natural or assisted 
means 

 monitoring and corrective action (as required) until reclamation criteria have been met 
and a reclamation certificate is issued. 

Each Lewis Project component will be reclaimed based on the approach outlined in future 
submission updates of the PLCRCP, which incorporates a review of pre-disturbance and local 
conditions with a trajectory to project level equivalent land capability. 
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Reclamation monitoring will periodically assess whether a site is on a trajectory to achieve 
equivalent land capability. Monitoring and corrective action (as required) will continue until 
reclamation criteria, as defined by the C&R Regulation and the EPEA approval, have been met, 
and reclamation certificates have been issued for all Lewis Project components. Following 
reclamation certification, dispositions will be returned to the Crown. 

6.3.3 Lewis Project Components 

The Lewis Project Area and the terrestrial local study area (TLSA) is shown in Figure 6.3-1. The 
location of proposed components are shown in Volume 1, Figure 1.2-2. The Lewis Project 
footprint will cover about 2,699 ha or 8% of the TLSA. In designing the Lewis Project footprint, 
engineering and environmental sensitivities (Volume 2, Section 3.5) were considered in an effort 
to utilize existing disturbances, where possible, to reduce the amount of new land disturbance. 

Lewis Project footprint components and areas are listed in Table 6.3-1. The Lewis Project will 
include facilities and infrastructure including, but not limited to: 

 CPF 

 cogeneration 

 well pads 

 wastewater disposal wells 

 local gathering pipelines (water, fuel gas, produced oil, steam injection) 

 electrical power distribution lines 

 storage tanks 

 access roads 

 pipeline to import process-effected water from other Suncor operations for use in steam 
generation. 

Table 6.3-1: Lewis Project Footprint Components 

Footprint 
Components 

Number of Project 
Components 

Area 
(ha) 

% Project 
Footprint 

Access/ROWs 20 1,195 44 

CPF 2 150 6 

Well pad 180 1,354 50 
Total 202 2,699 100 
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Two CPFs will be constructed for the Lewis Project, a multiphase CPF in the eastern half and 
single phase CPF in the western half (Volume 1, Figure 1.2-2). The CPFs will include bitumen 
and water processing, steam generation, construction and laydown, pipe storage, administration 
buildings, stormwater retention pond, steam blowdown, oil and water treatment areas, storage 
tanks, and soil stockpiles. Production well pads will consist of multiple pairs of directionally 
drilled horizontal wells. Well pads and roads will be constructed with low-relief profiles relative to 
adjacent areas (approximately 1 to 2 m above natural grade). Production well pads will consist 
of eight well pairs that are directionally drilled for steam injection and bitumen extraction. A 
typical well pad layout with topsoil and subsoil stockpile locations is provided in Volume 1, 
Figure 3.2-9. The well pads will be connected to the CPF via a ROW consisting of road, power 
line and pipelines. A typical cross section of the access/ROW is illustrated in Figure 6.3-2. 

6.3.4 Oil Sands Evaluation and Resource Delineation 

The Lewis Project development plan’s primary objective is to maximize resource recovery while 
reducing environmental effects to the extent practical. Oil sands exploration (OSE) programs, 
including delineation drilling and seismic activities as required under the Oil Sands Conservation 
Act, will continue until final layout and engineering is completed for the Lewis Project. As 
outlined in Manual 008: Oil Sands and Coal Exploration Application Guide (AER 2014b), the 
term for OSE programs is five years, which includes up to two years to complete exploration 
operations and up to three years to reclaim them. 

As part of the OSE program, Suncor will follow industry best practices for low impact seismic 
and delineation drilling techniques and the Code of Practice for Exploration Operations 
(Government of Alberta 2005) including implementing C&R requirements. OSE programs are 
considered a minimal disturbance activity (the original ground cover remains undisturbed or 
partially undisturbed) and are not included in the EPEA approval. As such, the Code of Practice-
specific reclamation requirements are not part of the conceptual C&R Plan, and the activities 
are not tracked through annual C&R reporting under the EPEA approval either. 

6.3.5 Reclamation Guidelines 

Principal guidelines that may apply to, or have been considered in, the development of this C&R 
Plan include those listed in Table 6.3-2. 
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Table 6.3-2: Relevant Reclamation Guideline Documents 

Guideline or Document Reference 
SED 001: Direction for Conservation and Reclamation Submissions Under an 
Environmental Protection and Enhancement Act Approval for Enhanced Recovery In Situ 
Oil Sands and Heavy Oil Processing Plants and Oil Production Sites 

AER (2016a) 

Guide to Content for Energy Project Applications under the Environmental Protection 
and Enhancement Act AER (2014a) 

AER Directive 023: Guidelines Respecting an Application for a Commercial 
Crude Bitumen Recovery and Upgrading Project AER (2013) 

Criteria and Indicators Framework for Oil Sands Reclamation Certification. ASRD (2013) 
Best Management Practices for Conservation of Reclamation Materials in the Mineable 
Oil Sands Region of Alberta AEW (2012) 

Guide to Preparing Environmental Impact Assessment Reports in Alberta under the 
Environmental Protection and Enhancement Act – Updated 2011 AENV (2011) 

Fort McMurray-Athabasca Oil Sands Subregional Integrated Resource Plan AENV (2006a) 
Land Capability Classification System for Forest Ecosystems in the Oil Sands, 3rd Edition AENV (2006b) 
A Guide to the Code of Practice for Pits AENV (2004) 

Alberta Wetland Classification System Government of 
Alberta (2015) 

Revegetation Using Native Plant Materials: Guidelines for Industrial Development Sites 
(R&R/03-03) AENV (2003a) 

Environmental Protection Guidelines for Oil Production Sites (C&R/IL/02-1) AENV (2002) 
Water Act: Code of Practice for Pipelines and Telecommunication Lines Crossing a 
Water Body ESRD (2013a) 

Water Act: Code of Practice for Watercourse Crossings ESRD (2013b) 
Borrow Excavations (C&R/IL/00-3) AENV (2000a) 
Environmental Protection Guidelines for Roadways AENV (2000b) 
Reclamation Certificates for Overlapping Activities (C&R/IL/97-6) AEP (1997) 
Conservation and Reclamation Regulation (Alberta Regulation 115/93, EPEA) AEP (1996a) 
Guideline for Monitoring and Management of Soil Contamination Under EPEA Approvals 
(Environmental Regulatory Service) AEP (1996b) 

Environmental Protection Guidelines for Pits (C&R/IL/96-5) AEP (1996c) 
Environmental Protection Guidelines for Electric Transmission Lines (C&R/IL/95-2) AEP (1995) 
Environmental Protection Guidelines for Pipelines (C&R/IL/94-5) AEP (1994a) 
Guide for Oil Production Sites: Pursuant to the Environmental Protection and 
Enhancement Act and Regulations AEP (1994b) 

Progressive Reclamation and Interim Clean-up (SD2010-02) ASRD (2010) 
Management of Wood Chips on Public Land (SD2009-01) ASRD (2009) 
Guidelines for Acquiring Surface Material Dispositions on Public Land ASRD (2008a) 
Guidelines for Reclamation to Forest Vegetation in the Athabasca Oil Sands Region, 
2nd Edition AENV (2010) 

Guideline for Wetland Establishment on Reclaimed Oil Sands Leases (2nd Edition) AENV (2008) 
Directive 020: Well Abandonment AER (2016b) 
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6.4 Regional Environmental Initiatives and Stakeholder Engagement 

6.4.1 Regional Environmental Initiatives 

Suncor will continue to actively participate in applicable regional environmental initiatives early 
in the development of the Lewis Project to allow for the minimization of environmental effects 
and a co-ordinated regional approach. This will include opportunities to improve in situ C&R 
practices and to integrate management processes, objectives and activities into the emerging 
regional environmental management framework. Findings from applicable regional reclamation 
research programs, such as Canada’s Oil Sands Innovation Alliance (COSIA), will be 
considered in future PLCRCP submissions and in the development of final reclamation and 
closure plans for the Lewis Project facilities. 

6.4.2 Stakeholder Engagement 

Suncor is committed to engagement with stakeholders about the Lewis Project development 
plans. During Lewis Project development, Suncor will work with Aboriginal communities and 
other stakeholders to identify appropriate engagement opportunities to collect traditional land 
use information, concerns and suggested mitigations. 

Over the years, Suncor has received feedback from local Aboriginal communities and regional 
stakeholders regarding reclamation and closure through various forums, including written 
Statements of Concern on project applications, visits to reclaimed areas, workshops regarding 
specific topics (e.g., wetland vegetation species), and through regular communication processes 
such as ongoing engagement sessions. As appropriate, Suncor incorporates feedback received 
from local Aboriginal communities and regional stakeholders into reclamation and closure 
planning process and reclamation activities on an ongoing basis. Suncor continues to work with 
stakeholders and Aboriginal communities to look for new and innovative ways of gathering 
feedback that can be incorporated into reclamation and closure planning and activities. For 
example, in 2014 Suncor initiated a study in partnership with Elders from five local Aboriginal 
communities to identify a list of culturally significant wetland plant species and develop 
propagation and establishment methods so that they can be incorporated into the closure 
landscape. Once completed, the results of this study will be applied at the Firebag Project, 
where relevant. 

For further details on traditionally harvested plant species that will help inform the revegetation 
prescriptions see Volume 3, Appendix K2. 

6.5 Conservation and Reclamation Framework 

6.5.1 Biophysical Environment 

The Lewis Project EIA (Volume 2) describes the existing biophysical environment used to inform 
the conceptual C&R Plan. The existing terrestrial environment (soils and terrain, vegetation and 
wetlands, wildlife, and biodiversity) is the primary information source for construction, operation 
and reclamation planning for in situ oil sands projects. Surface water resources (hydrology, 
surface water quality, and aquatic ecology) and the human environment (land use and 
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management, historical resources and traditional ecological knowledge and traditional land use) 
further refine priorities in the conceptual C&R Plan. Table 6.5-1 identifies the sources of 
baseline information used in reclamation planning. 

Table 6.5-1: Biophysical Information Used in the Development 
of the Conceptual Conservation and Reclamation Plan 

Source Information and Indicators of the Existing Environment 
Incorporated into the Conceptual C&R Plan 

Volume 2 
Section 

Terrestrial Environment 

Soils and 
terrain 

Distribution of terrain units/surficial materials  

Section 10.0 
Distribution of soil series characteristics and soil map units (see Figure 6.5-1) 
Soil reclamation suitability ratings  
Soil sensitivity to wind and water erosion  
Land capability classification (see Figure 6.5-2) 

Vegetation 
and wetlands 

Distribution of wetlands (see Figure 6.5-3) 
Distribution of ecological land classes (see Figure 6.5-3) 

Section 11.0 
Presence of rare plants and rare ecological communities  
Presence of non-native and invasive species (weeds) 

Wildlife 
Presence and distribution of wildlife species including species of concern  

Section 12.0 
Setbacks and restricted activity periods  

Biodiversity Ranking of biodiversity potential for habitats  Section 13.0 
Surface Water Resources 
Hydrology, 
Surface water 
quality, 
Aquatic 
ecology 

Distribution of waterbodies and watercourses 
Section 7.0 
Section 8.0 
Section 9.0 

Presence and distribution of fish species and benthic communities including 
species of concern 

Setbacks and restricted activity periods  

Human Environment 

Land use and 
management 

Current land-use (surface rights, consumptive and non-consumptive recreation) 
Timber productivity and forest management (see Volume 2, Table 14.5-15) 

Section 14.0 

Traditional 
land use 

Identification of concerns and mitigations identified by Aboriginal communities 
in reclamation planning in the region Section 15.0 

 

The Horse River Fire of 2016 reached approximately 5,896 km2 in size (Al-Pac 2016) and 
affected 6,848 ha of the TLSA. The extent of burned area for the EIA is based on Provincial 
forest fire boundaries. Fire intensity and rate of spread varied throughout the fire. Due to the 
patchy nature of the fire towards the outer boundaries and the limitation of spatial interpretation 
to the Provincial forest fire boundaries, it is difficult to determine with certainty the impact of the 
fire on the terrestrial or aquatic ecosystems for the EIA without an intense field survey program. 
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6.5.2 Equivalent Land Capability 
While reclamation practices will target locally common ecosites and wetland types reflective of 
the pre-disturbance landscape, the post reclamation landscape may vary based on future local 
conditions.  

Prior to October 2014, Land Capability Classification System (LCCS) ratings (AENV 2006b) 
were used to assess pre-disturbance land for forest productivity and to track the return of 
equivalent capability for forest productivity in reclaimed areas. Through Alberta Energy 
Regulator (AER) Bulletin 2014-31 (AER 2014c), the requirement “to calculate LCCS ratings 
[AENV 2006] in the pre- and post-disturbance landscapes [has] been removed from the 
[PDA/C&R Plan] guidelines.” Therefore, the LCCS ratings provided within the soils and terrain 
section (Volume 2, Section 10.0) are for information purposes and to satisfy the Terms of 
Reference (Volume 3, Appendix A) requirements only. Based on AER direction (AER 2014c), 
LCCS ratings will not be used for planning or assessment purposes once the Lewis Project 
becomes operational. 

For upland areas, Suncor’s revegetation planning approach is based on the “ecosite/site type 
approach” outlined in the Revegetation Manual (AENV 2010). This approach guides the 
development of revegetation prescriptions that are appropriate to site conditions, which include 
existing or planned landforms and the reclamation material placement plan. During the 
development of target ecosites, Suncor will consider existing landforms and soil placement 
prescriptions, as well as pre-disturbance ecosites and the ecosites of areas immediately 
adjacent to each facility. Suncor is considering a number of reclamation strategies for disturbed 
wetlands. One is to allow the sites to naturally revegetate by ingress from the undisturbed 
surroundings, while a second is assisted revegetation where species consistent with those 
found in adjacent areas would be planted to supplement natural recovery. A third approach is to 
plant emergent and submergent species in the littoral zones surrounding the open water areas. 
Reclamation of wetlands will consider the guidance provided in the Guideline for Wetlands 
Establishment on Reclaimed Oil Sands Leases (3rd Edition) (CEMA 2014). 

6.5.3 Constraint Planning 
The baseline environmental information compiled for the EIA was used to identify environmental 
sensitivities to the conceptual Lewis Project design. Initial Lewis Project layout and facility 
locations were situated to avoid or minimize effects to the identified sensitivities, to the extent 
practical. This includes, but is not limited to, avoidance and minimization of wetlands in 
accordance with the Alberta Wetland Mitigation Directive and alignment with the Alberta 
Wetland Policy as well as observing waterbody setback guidelines where practical. A primary 
consideration in selecting possible well pad locations was to provide optimal drilling accessibility 
to the desired bitumen resource zones. The primary consideration for selecting multiuse corridor 
routing was to provide minimal disturbance and minimal heat loss for steam piping by using as 
direct a route as practical with a balanced approach to look to avoid areas of high environmental 
sensitivity. The first level of mitigation was to use constraints mapping to design around 
environmental sensitivities. Lewis Project sensitivities were applied to balance facilities and 
environmental considerations throughout the design and siting of facilities so as to mitigate 
environmental effects related to site development. Volume 2, Section 3.5 provides a detailed 
description of the sensitivities and setbacks used in the constraint planning approach. 

http://www.aer.ca/documents/bulletins/AER-Bulletin-2014-31.pdf
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6.5.4 Planning Phases and Key Activities 

The conservation (construction) phase of the conceptual C&R Plan addresses the following 
activities: 

 vegetation clearing and coarse woody material handling practices 

 soil handling practices and reclamation material salvage 

 soil stockpiling and stockpiles management. 

The operations phase of the conceptual C&R Plan addresses the following activities: 

 weed control 

 sediment and erosion control measures 

 drainage maintenance and corrective measures 

 temporary reclamation practices. 

The reclamation phase of the conceptual C&R Plan addresses the following activities: 

 decommissioning and remediation measures 

 the conceptual post reclamation landscape design (topography and drainage) 

 reclamation material balance calculations 

 landform grading and soil placement 

 revegetation 

 distribution of targeted reclamation ecosites and wetland classes in the post reclamation 
landscape. 

Reclaimed sites will be monitored with corrective measures completed, as required, until 
reclamation certificates have been issued by the Government of Alberta and dispositions have 
been returned to the Crown. 

6.6 Conservation 

The conceptual C&R Plan provides a general framework under which construction of the Lewis 
Project will reduce environmental effects and maximize the retention of reclamation materials for 
future use. The general strategies presented in this section are intended to provide guidance to 
Lewis Project construction practices. 

6.6.1 Reducing Environmental Effects 

Suncor maintains in situ earthworks design and construction guidance guidelines to address 
component-specific construction best practices where appropriate. These mitigation measures 
and guidelines act to reduce the effects of the Lewis Project on terrestrial, surface water and 
socio-cultural resources, and are written into C&C plans required as per SED 001. 
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6.6.1.1 Terrestrial Resources 

Lewis Project construction will directly affect terrestrial resources through the clearing of 
vegetation, salvaging of mineral and organic soil, alteration of the local drainage landscape, and 
the placement of Lewis Project components in upland, transitional and wetland ecosystems. 
Information collected as part of the EIA and future PDA programs will be considered in the 
development of C&C plans, as outlined in SED 001 (AER 2016a). The information will also be 
used to update future PLCRCP. 

Minimizing the Footprint 

Total land area impacted by the Lewis Project footprint will be 2,699 ha. Approximately 2,669 ha 
or 99% of the Lewis Project footprint will be constructed on undisturbed soils. The largest area 
of Lewis Project disturbance will be from the 187 well pads (1,354 ha; 50%) and access/ROW 
(1,195 ha; 44%). The CPFs will disturb approximately 150 ha (6%) (Table 6.3-1). 

About 157 ha or 6% of the Lewis Project footprint will overlap existing vegetation and/or soil 
disturbances associated with activities completed on the lease prior to Lewis Project startup 
(Table 6.6-1). Of this area,127 ha (5%) overlaps disturbances due to only vegetation clearing 
(3D seismic, seismic/trail, cutblock) and 30 ha (1%) overlaps disturbances due to vegetation 
clearing and soil removal (3D seismic, seismic/trail, cutblock, wellsite, and ROW). 

Table 6.6-1: Project Disturbance 

Project 
Components 

Vegetation Clearing 
Areas1 

Soil Disturbed 
Areas2 Total 

Vegetation 
Clearing 

(ha) 

Total Soil 
Disturbance 

(ha) 

Total 
Vegetation 

Clearing and 
Soil 

Disturbance2 

(ha) 

3D 
Seismic 

(ha) 

Seismic/ 
Trail 
(ha) 

Cutblock 
(ha) 

Well Site 
(ha) 

ROW1 

(ha) 

SL- Access/ROW 37 16 6 11 10 59 21 78 
SL- CPF 8 2 0 1 0 10 1 11 
SL- Well Pad 35 18 7 9 0 60 9 69 

Subtotal 80 36 13 21 10 129 31 158 

Total Existing Vegetation 
Clearing and Soil 
Disturbance (ha) 

160 

Net New Vegetation 
Clearing and Soil 
Disturbance3 (ha) 

2,539 

Notes: 
1 Land areas that have been cleared of vegetation. e.g., trees and shrubs. 
2 Disturbed land areas due to soil disturbances. 
3 The net new disturbance relates to those areas of the project that do not overlap existing disturbances. 

One of the first opportunities for conservation is minimizing planned disturbance through 
integrated resource management and reduction of the footprint where practical. Through 
experience on other in situ operations, Suncor has developed an initiative to reduce the size of 
new well pads by using a more efficient well and facility design. Additionally, ROW will be sized 
to the minimum width required considering safety issues, such as traffic flow on roads and 
possible tree-fall into the work area. 
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Effects on Wildlife 

The Lewis Project Area provides habitat for a number of wildlife species (Volume 2, 
Section 12.0). Lewis Project effects on wildlife species and their habitat are expected during 
construction, operations and post reclamation. These effects will be largely minimized through 
compliance with existing regulations and guidelines including restricted activity periods, 
avoidance of dens and nesting sites, the implementation of a wildlife mitigation and monitoring 
plan (Volume 1, Section 4.6.1) and the creation of crossing locations along aboveground 
pipelines to maintain movement corridors. 

During the final siting of Lewis Project components, well pad locations and linear corridors will 
consider effects on high quality wildlife habitat and reduce clearing and fragmentation as 
feasible, such as old growth forests or sensitive wetlands. Suncor will consider various 
approaches to reduce the effects of Lewis Project activities on wildlife during construction and 
operating activities and to return wildlife habitat in disturbed areas of the Lewis Project. These 
may include the following: 

 prioritize existing disturbance for access to new Lewis Project areas, minimizing new 
disturbance 

 keep all work within planned ROW and other construction areas 

 keep areas for facilities and well pads as small as reasonably possible 

 maintain some areas of relatively undisturbed habitat to allow passage and movement of 
wildlife as is reasonably practicable considering fire smart planning 

 avoid the clearing of vegetation during specified periods for different species 

 maintain disturbances to mimic natural variability in size and shape 

 use low-impact seismic lines to reduce the area of land cleared and reduce line of sight 
for predators 

 use low impact mechanical equipment to reduce impacts and encourage natural 
recovery 

 use large boulders or felled trees to reduce unnecessary travel by humans, limiting 
human/wildlife conflict 

 allow natural woody vegetation to grow back along the edge of cleared pipeline and 
power line ROW to reduce line of sight for predators, while accommodating safety and 
pipeline monitoring concerns 

 endeavour to locate well pads and water injection well sites at least 100 m from the 
nearest waterbody or watercourse (not including muskeg) as per AER Directive 056: 
Energy Development Applications and Schedules 

 undertake dust control on roads, as required 

 notify local trappers of Suncor’s winter activities to ensure co-ordination of operations, 
resulting in less conflicts during the winter months 
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 preferentially use water from borrow pits rather than from natural waterbodies 

 use security gates to limit public access, thereby reducing human/wildlife conflict 

 reclaim disturbed lands once it is determined that they are no longer operationally 
required. 

Reclaiming lands in a manner that addresses the requirements for suitable wildlife habitat 
involves identifying appropriate ecosite targets and consideration of associated factors, such as 
landscape and structural characteristics of the overstory and understory. Suncor will follow the 
Guidelines for Reclamation to Forest Vegetation in the Athabasca Oil Sands Region (AENV 
2010), which includes approaches to revegetation that incorporate these factors, particularly 
understory elements, for developing habitat for different wildlife species or groups of species. 
Tree species required for establishment of a mature forest ecosystem will normally be planted 
following soil placement, to accelerate the establishment of the desired ecosite phases. As 
reclaimed habitat develops, wildlife use is expected to increase as food and shelter become 
more available on the reclamation sites (i.e., with maturing vegetation). 

Effects on Biodiversity 

Biodiversity is largely a regional issue; therefore, ongoing regional initiatives supported by 
Suncor will help reduce Lewis Project-specific and cumulative effects on biodiversity in the 
vicinity of the Lewis Project. Suncor participates in several integrated policy and environmental 
initiatives to help protect biodiversity resources on its lease areas and regionally in northeast 
Alberta. 

Suncor supports the Alberta Conservation Association through the Suncor Energy Foundation, 
which secures lands with important habitat value through collaborative effort. Acquired lands, 
referred to as conservation sites, provide essential habitat for wildlife and fish species as well as 
sustainable recreation opportunities. 

Suncor actively participates in COSIA, through which the Land Environmental Priority Area 
focuses on reducing the footprint intensity and impact of oil sands mining and in situ operations 
on the land and wildlife of northern Alberta. COSIA works on a wide range of projects aimed at 
footprint reduction, accelerating reclamation and preserving biodiversity including: 

 the Faster Forests program 

 Landscape Ecological Assessment and Planning tool and database 

 caribou habitat restoration through two pilot projects: Algar Historic Restoration Project 
(Algar) and the Linear Deactivation Project 

 the Alberta Biodiversity Research Chairs Program is intended to fast-track biodiversity 
science by providing funding and support to implement on-the-ground research in the 
boreal forest of northern Alberta 
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 wetland reclamation trials including the Nikanotee Fen at Suncor’s Base Plant. The 
research being conducted in the Nikanotee Fen will provide industry with knowledge to 
support effective reclamation of the most common wetland type in the Regional 
Municipality of Wood Buffalo 

 the Oil Sands Vegetation Co-operative, which is a collaborative effort to collect, extract, 
test, and store seeds from a wide variety of plant species for boreal forest reclamation. 

During Lewis Project construction, where opportunities to conserve reclamation materials other 
than soils exist, Suncor will implement best management practices, where practicable, in order 
to retain these materials (i.e., the retention and rollback of coarse woody material where it will 
not contribute to a fire hazard, direct placement of soils on disturbed sites and seed collection 
programs). These conservation activities promote the retention of a viable seedbank, which can 
be used to re-establish equivalent land capability, including biodiversity factors, during 
reclamation. 

In addition, the rough placement of reclamation material (where reclamation material is not 
smoothed out to an even depth) can encourage a greater diversity of microsites. Moisture 
holding capacity and propagule establishment vary across the rough surface, resulting in a 
diversity of habitats. This subsequently benefits wildlife by providing a greater diversity of 
browse and forage plant species. 

Effects on Wetlands 

Wetlands are a dominant landscape feature in the Lewis Project Area. Some Lewis Project 
components will be developed in wetlands, resulting in a change in associated wetland 
functions (Volume 2, Section 11.6). In particular, fens and bogs provide important hydrological 
functions, such as water flow moderation and groundwater recharge; biogeochemical functions, 
such as water quality treatment (filtering); biotic functions, such as contributions to biodiversity; 
and habitat to support numerous species, including species at risk (e.g., yellow rail). Marshes 
and swamps are also important contributors to water quality treatment and can support a high 
diversity of species (Volume 2, Section 13.5). 

Lewis Project components sited in or near wetlands will meet the requirements of the Alberta 
Wetland Policy, Alberta Wetland Mitigation Directive and the Water Act. Lewis Project 
components (including culverts) will be oriented, contoured and designed to maintain natural 
drainage patterns to the extent practical. 

6.6.1.2 Surface Water Resources 

The Lewis Project will be designed to avoid disturbance of aquatic habitat, where practicable. 
Lewis Project facilities will be designed and located with appropriate setbacks for watershed 
protection within the TLSA (Volume 2, Section 3.5). 

Suncor will endeavour to observe waterbody setback guidelines and provide no-disturbance 
buffers and management/mitigation options during Lewis Project design for watershed 
protection according to AER Directive 056, the Enhanced Approval Process Integrated 
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Standards and Guidelines, Master Schedule of Standards and Conditions (Government of 
Alberta 2017a) and Pre-Application Requirements for Formal Dispositions (Government of 
Alberta 2017b). If during field-scouting, done prior to finalizing pad planning, it is determined that 
setbacks are impractical, then Suncor will seek Director’s approval for appropriate mitigation 
methods. No specific setbacks are identified for fens and bogs, however, mitigative measures 
as listed in Volume 2, Sections 7.6.1, 8.6.1 and 11.6.1 will be applied as appropriate. 

Road construction and the installation of buried source and disposal water pipelines will 
generally occur under frozen conditions, where practicable, and will use crossing techniques 
recommended by the applicable Codes of Practice and best available practices to minimize 
bank and instream erosion. Potential crossing methods include a clear span bridge across the 
North Steepbank River, directionally drilled installation of buried pipelines where feasible, or 
isolation crossing methods outside of the applicable restricted activity period (where applicable). 
These mitigation measures will ensure that impacts to fish and aquatic resources are negligible. 

Where supporting Lewis Project components (e.g., multiuse corridors) are required to cross or 
divert water from surface water features, the following guidance will be followed: 

 Code of Practice and Guide for Pipelines and Telecommunication Lines Crossing a 
Water Body (ESRD 2013a) 

 Code of Practice and Guide for Watercourse Crossings (ESRD 2013b) 

 Code of Practice for the Temporary Diversion of Water for Hydrostatic Testing of 
Pipelines (AENV 1998a) 

 Code of Practice for the Release of Hydrostatic Test Water from Hydrostatic Testing of 
Petroleum Liquid and Gas Pipelines (AENV 1998b) 

6.6.1.3 Socio-Cultural Resources 

While terrestrial and surface water resources form the basis for establishing equivalent land 
capability, the social resources define land-use. Suncor will continue to engage stakeholders 
and Aboriginal communities to incorporate land-use objectives including measures to maintain 
access to hunting, trapping, fishing, and gathering opportunities in areas not used as part of the 
development. Suncor will work with local hunters and trappers to co-ordinate their activities to 
reduce possible conflicts. Suncor will work with other industrial operators in the area to share 
and co-ordinate access to resources to their mutual benefit. 

6.7 Construction 

6.7.1 Vegetation Clearing 

6.7.1.1 Timelines 

Planning for vegetation clearing will include reviewing rare plant potential for the Lewis Project 
components as documented in the EIA and site-specific PDAs, per SED 001. If applicable and 
where practicable, mitigations for effects on rare plants will be implemented, with preference 
given to avoidance. 
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Vegetation clearing will be scheduled outside of the avian nesting period based on the Alberta 
Wildlife Act and federal Migratory Bird Convention Act (Table 6.7-1). Should any vegetation 
clearing occur within the restricted activity periods, pre-construction wildlife surveys will be 
conducted by a qualified avian biologist to ensure that no active nests are disturbed. 

Table 6.7-1: Restricted Activity Periods for Vegetation Clearing 

Restriction Source Timing Restriction 
Migratory birds and wetlands (Federal) April 1-August 31 
Migratory birds >50 ha disturbance (Federal) April 1-August 31 
Migratory birds <50 ha disturbance (Federal) May 1-August 31 
Non-migratory birds (Provincial) March 15-April 30 

 

6.7.1.2 General Guidelines for Clearing Timber and Brush 

Vegetation clearing will be limited to the extent necessary to allow the safe operation of the 
Lewis Project. Vegetation will be cleared from the footprint of all Lewis Project components as 
the initial step to support construction. Land will be cleared according to the Timber 
Management Regulations (Government of Alberta 1973, as amended) and the Forest and 
Prairie Protection Act, Regulations, Parts 1 and 2 (Government of Alberta 2000, as amended), 
as they apply to site clearing, debris disposal and requirements for onsite firefighting equipment. 
Additional vegetation management measures for forest fire prevention (e.g., FireSmart 
guidelines [ASRD 2008b]) will also be followed. 

6.7.1.3 Non-Merchantable Timber, Coarse Woody Material, and Brush 

Non-merchantable timber will be cleared with appropriate equipment to maintain ground surface 
integrity in areas where grading is not required. During reclamation, where opportunities exist 
for direct placement, the coarse woody material may be used to enhance biodiversity in the 
reclaimed landscape. Non-merchantable timber will be managed in accordance with regulatory 
requirements or as directed by the AER. These include Alberta Environment and Sustainable 
Resource Development (ESRD) Public Lands Operational Handbook (ESRD 2004) and 
Directive SD 2009-01: Management of Wood Chips on Public Land (ESRD 2009). 

Once merchantable timber has been removed or where no merchantable timber exists, a 
combination of methods may be used to manage the non-merchantable timber or coarse woody 
material and brush that remains, including: 

 using it as a reclamation material; 

 using it as an erosion control measure 

 using it as a construction material (corduroy) 

 burning it to reduce fire hazard. 
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6.7.2 Site Drainage and Surface Water Management 

During construction, surface water may be managed with culverts, bridges, berms, containment 
areas, and ditches in appropriate locations to maintain surface and near-surface water drainage 
patterns. Drainage structures will be properly sized to maintain adequate flows and prevent 
ponding, excessive drawdown and other potentially adverse effects. To manage soil resources, 
erosion control measures (e.g., revegetation, silt fences, ditch blocks, riprap, coarse woody 
material) will be installed where necessary. If pump-offs are required for de-watering, pumps will 
be placed inside secondary containment, intake hoses will be equipped with floats to reduce the 
uptake of sediment and release points will be in vegetated locations with appropriate diffusion 
measures to prevent erosion. 

6.7.3 Soil Handling Plan 

6.7.3.1 Soil Handling Conservation Measures 

The following soil salvage conservation measures will be undertaken to conserve soil quantity 
and quality: 

 soil salvage operations will be conducted under the supervision of a qualified individual 
in accordance with SED001 (AER 2016a) 

 volumes and locations of soil stockpiles will be recorded for future reference 

 topsoil and subsoil salvage will be suspended if conditions, such as wet or frozen 
conditions, or high winds velocities, will result in degradation of topsoil or subsoil quality 

 salvaged soils will be stockpiled on stable foundations and, if required, erosion and weed 
control measures will be applied 

 where practical, organic soils will be salvaged under frozen conditions. 

6.7.3.2 Soil Salvage Plan 

As required, the qualified individual will make adjustments to salvage depths based on the 
specific conditions encountered in the field. All changes will be documented and reported in the 
annual C&R report. The qualified individual monitoring soil salvage will have the site-specific 
C&C Plan on hand. 

The soil salvage practices for the Lewis Project are based on the following, and will be adjusted 
as required and as defined through C&C Plans: 

 Topsoil salvaged to a thickness of 25 cm (LFH plus A Horizon) for well-drained mineral 
soils (including Dover, Kinosis, Winefred, Mildred soil series) and 46 cm (peaty layer [O] 
plus A horizon) for imperfectly to poorly drained soils (Bitumont, Chateh, Mamawi, 
Steepbank). 
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 Well pads, access roads, ROWs constructed in areas containing organic soils (deep
peat >40 cm) will not be salvaged during construction; rather, the organic mat will be left
intact and covered with non-merchantable timber/slash/coarse woody material (if
available), then geotextile, and padded with construction fill material (clay) to provide a
stable working surface.

 Portions of the CPF and borrow pits containing organic soils will be stripped to peat
depths prescribed on the construction drawings and conserved as topsoil as part of
construction requirements (e.g., isolated areas of deep peat surrounded by uplands or to
provide structural stability or for the establishment of a stormwater retention pond).
Pending AER’s Approval, Suncor plans to over-strip deep peat in these areas with
underlying mineral material to create a peat mineral mix as described below.

 Gathering corridor and pipeline topsoil will be salvaged and immediately replaced onsite
(assuming no long-term storage); consequently, these topsoil volumes are not included
in the material balance.

 Suitable subsoil salvage, as defined in the Soil Quality Criteria to Disturbance and
Reclamation (AAFRD 1987), will be undertaken to a maximum depth of 30 cm for the
CPF and well pads depending on site-specific construction requirements. Any request
for deeper subsoil (>30 cm) will be made to the Director in writing. Subsoil is not
expected to be salvaged from borrow pits, access roads, ROWs or from upland
transitional areas where shallow peat is present (peat depth <40 cm) as per AER bulletin
2014-32 (AER 2014d). Subsoil will be stockpiled separately from the topsoil.

As requested in Volume 1, Section 1.6.2, Suncor intends to implement over-stripping of the 
deep organic soil into the underlying mineral material (where that underlying mineral material 
meets suitability criteria for pH, EC, SAR and CaCO3 equivalence) in order to meet the material 
balance required for final reclamation of the Lewis Project. The material balance will be updated 
in the PLCRCP to include the peat-mineral mix volumes required, considering the more refined 
PDA soil information and as-built salvage depths. Peat-mineral mix has been fundamental to 
supporting the reclamation material (soil) balance at the oil sands mines and has been 
successfully used in the mineable oil sands region as a reclamation material since the 1970s. 
Suncor’s request is consistent with BMP#6 in the Best Management Practices for Conservation 
of Reclamation Materials in the Mineable Oil Sands Region of Alberta (AEW 2012). “Organic 
soil is an important reclamation material used widely as a coversoil material in the Alberta Oil 
Sands Region (AOSR) and makes up the volumes required for coversoil when volumes of 
upland soil are limited. Adding mineral soil to peat to create a peat-mineral mix that improves 
tilth, moisture and nutrient status and reduces the risk of losing organic matter due to rapid 
decomposition or in the event of a surface fire. Peat-mineral mixes created either during 
salvage, stockpile or placement help improve the success of reclaiming post-disturbance upland 
landscapes and are also an abundant source or organic matter than can be salvaged 
cost-effectively” (AEW 2012). 

The current material balance calculations do not include the potential to overstrip and create 
peat-mineral mix. If approved, Suncor will revise the material balance in future PLCRCP 
updates. 
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The balance of topsoil and subsoil materials for reclamation is summarized in Table 6.7-2 and 
Table 6.7-3. Topsoil volume estimates are based on the average thickness of the LFH/O 
horizon and A horizon depths associated with upland areas occurring within components of the 
Lewis Project footprint. Peat salvage volumes from organic soil areas of the CPF footprint are 
also included in the topsoil volume calculations. The estimated quantities are expected to 
change depending on actual depth variations of LFH/O and A for mineral soils or depth to 
mineral contact for organic soils. Subsoil materials volume estimates are based on the salvage 
of subsoil (B Horizon) to a depth of 30 cm. Direct placement of soil for reclamation will be 
considered, if and where possible. 

Table 6.7-2: Topsoil Reclamation Material Balance 

Project Facility Area 
(ha) 

Volumes Volumes 
Balance 

(m3) 
Salvaged 
Topsoil1 

(m3) 

Salvaged 
Peat2 

(m3) 

Replaced 
Topsoil 

(m3) 

Replaced 
Peat 
(m3) 

SL - Access/ROW 1,195 1,482,458 0 1,482,458 0 0 
SL - CPF 150 500,257 277,150 500,257 277,150 0 
SL - Well pad 1,354 1,614,289 0 1,614,289 0 0 

Total 2,699 3,597,004 277,150 3,597,004 277,150 0 

Notes: 
1 Salvage of LFH plus A horizon and//or surface peat (≤40 cm) from upland areas of the access/ROW, CPF and 

Well Pad. 
2 Deep peat (>40 cm) will be salvaged from organic soils for the CPF. Suncor intends to salvage all peat from deep 

peat areas by incorporating with underlying mineral at a ratio of 60:40 (v/v) but topsoil balance here is only based 
on the salvage to the depth of peat.  

3 All salvaged materials will be used for reclamation. 

Table 6.7-3: Subsoil Reclamation Material Balance 

Project 
Facility 

Area 
(ha) 

Salvaged Subsoil 
Material1

(m3) 

Replaced Subsoil 
Material2

(m3) 
Balance 

(m3) 

SL - Access/ROW1 1,195 0 0 0 
SL - CPF 150 172,853 172,853 0 
SL - Well pad 1,354 734,370 734,370 0 

Total 2,699 907,223 907,223 0 

Notes: 
1 No salvage of subsoil from the access/ROW or from areas containing shallow organic soils (≤40 cm peat) as per 

AER Bulletin 2014-32 
2 Salvage of subsoil to a depth of 30 cm depth.  
3 All salvaged materials will be used for reclamation. 

To mitigate against the possibility of any consequential long-term soil storage losses, all 
stockpiles will be marked with signage and periodically monitored for soil erosion. Where 
significant erosion is evident and a vegetative cover is not adequate to abate, erosion control 
measures may be implemented. 
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Prior to construction, Suncor will undertake facility-specific detailed PDAs in accordance with 
SED 001 (AER 2016a). These will be used to better confirm topsoil and subsoil conditions, 
available salvage volumes and vegetation/wetland types. C&C plans will be prepared in 
accordance with SED 001 (AER 2016a) using the PDA data. 

6.8 Operations 

This section of the conceptual C&R Plan describes the maintenance of reclamation material in 
stockpiles, site management and opportunities for temporary reclamation and vegetation 
management during the Lewis Project operation phase. The Lewis Project design currently 
requires the retention of all well pads after the end of their production life for sustaining 
purposes (maintaining reservoir pressure), which provides limited opportunity for progressive 
reclamation during the operation of the Lewis Project; however, where opportunities exist, 
progressive reclamation will be considered and planned for throughout the life of the Lewis 
Project and presented in future PLCRCP updates. 

6.8.1 Maintenance of Reclamation Material 

Topsoil and subsoil will be temporarily stockpiled in windrows, if required, and transported to the 
designated topsoil and subsoil stockpile locations. Planning efforts will be taken to stockpile soil 
at the facility where it was removed. 

Stockpiles will be constructed and managed using the following parameters: 

 stockpiles will be placed at locations within the Development Area boundary where they 
will not interfere with onsite activities and will not cause any potential material runoff 
concern to adjacent forested areas 

 stockpile foundations are stable and surface runoff from surrounding areas do not erode 
the stockpiles 

 stockpiles are accessible and retrievable 
 soils are stockpiled on like material (the topsoil will be salvaged in the area of the subsoil 

stockpile prior to subsoil placement) or placed on non-woven geotextile materials when 
stockpiled over peat 

 where possible, stockpiles will be placed so that they do not block natural drainage 
patterns 

 stockpiles will have a preferential maximum height of 5 m with sideslopes of 3H:1V 
gradient. If stockpiles of greater than 5 m are required, geotechnical designs will be 
provided for regulatory review 

 segregation of material types will be maintained 
 stockpiles will be managed for erosion and prohibited noxious and/or noxious weeds 
 soil stockpiles are expected to revegetate naturally but will be augmented with seeding 

of an annual crop, native grass mix or nurse crop, if required, for erosion control. Other 
erosion control measures (e.g., woody material, silt fencing, matting) will be utilized to 
stabilize the stockpiles, if required 
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 stockpiles will be identified by permanent signage 

 soil stockpile information will be updated regularly through the annual C&R report and 
also tracked in the PLCRCP updates. 

6.8.2 Temporary Reclamation 

Interim reclamation and interim clean-up are phrases primarily referenced in dispositions issued 
for disturbance under the pipeline agreements (as discussed in External Directive SD 2010-02 
[ASRD 2010]). Suncor’s interpretation of the term interim reclamation is similar to that of 
progressive reclamation – ongoing reclamation completed throughout operations, prior to 
closure of the facility. Under in situ EPEA approvals, the term interim reclamation is not used; 
therefore, consistent with the terms presented in SED 001 (AER 2016a), this C&R Plan only 
refers to temporary and permanent reclamation. 

Temporary reclamation activities will be completed on areas cleared for construction but that are 
needed for future operations. In SED 001 (AER 2016a), the AER defines temporary reclamation 
as, 

“…areas being managed where topsoil has been placed and vegetation has 
been seeded, planted, or ingressed, where there is an expectation that future 
disturbance may occur at that location and in ditches along a road planned to be 
reclaimed. This does not include soil stockpiles that have a vegetative cover.” 
(AER 2016a) 

Suncor does not typically implement temporary reclamation unless erosion control is required. 
Where possible, Suncor may complete temporary reclamation through the placement of coarse 
woody material on reclamation material stockpiles. This practice would provide erosion control, 
encourage seed retention for vegetation establishment, and improve the moisture holding 
capability of the surface of the soil. Where vegetation has established on reclamation material 
stockpiles, it is expected that weeds would be outcompeted and the native vegetation would act 
as a propagule source at the time of reclamation. 

Areas identified as temporary reclamation will be tracked in the annual C&R report. 

6.8.3 Erosion Control  

Reclaimed areas will be monitored throughout the year and erosion control measures promptly 
implemented, if required. The assessment will include examinations of the landscape as it 
relates to site drainage, erosion and slope stability (e.g., movement, slumping, subsidence, 
etc.), as well as an evaluation of the integration of drainage with adjacent undisturbed areas. 

Suncor will determine the appropriate method for erosion control on a site-specific basis, 
depending on factors such as the nature and severity of the erosion and the type of substrate. 
These methods may include seeding, re-grading, erosion mats (e.g., coconut mats), coarse 
woody material, riprap, gabion baskets, straw bales, silt fences, and/or willow cuttings. 
Reclamation material stockpiles are expected to revegetate naturally but will be augmented with 
seeding of an annual crop, native grass mix or nurse crop if required for erosion control. Other 
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erosion control measures (e.g., woody material, silt fencing, matting) will be utilized if required to 
stabilize the stockpiles. Any erosion control efforts will be monitored and maintained to ensure 
efficacy. 

On disturbances adjacent to watercourses, mitigation options will be implemented as required to 
protect the watershed from erosion in the long term. These may include the following practices: 

 minimize the amount of vegetation removal around watercourses

 implement a combination of methods, such as construction of temporary berms, use of
silt fences, or rough and loose surface preparation on slopes to prevent erosion

 ensure that all appropriate and applicable Water Act codes of practice are followed

 conduct regular inspections of watercourse crossings, as well as following high flows to
observe any channel erosion, scour development, wood material jams, and beaver
activity.

6.8.4 Site Drainage 

Sediments and potential contaminants can be introduced into watercourses and waterbodies by 
surface runoff water from process-affected surface facilities. Mitigation measures to manage 
process-affected surface runoff water from the surface facilities will include the following 
measures: 

 install surface water management structures (e.g., culverts, berms, containment areas)
to maintain surface drainage along roads in appropriate locations to maintain surface
and near-surface water drainage patterns during operations

 implement erosion control measures (e.g., revegetation, silt fences, ditch blocks, riprap,
coarse woody material, etc.) to manage soil erosion where necessary

 maintain natural surface drainage patterns as appropriate.

The multiphase CPF is situated in proximity to the furthest upstream extent of two mapped 
watercourses within the headwaters of the Steepbank River (Volume 2, Figure 7.6-2). Prior to 
construction, a qualified aquatic environmental specialist will assess the headwater tributary 
system to determine if serious harm to fish will occur from the CPF development. Appropriate 
action will be taken to meet requirements under the Water Act or Fisheries Act, if required. 

If required, a perimeter berm and ditch will be built to direct all flow around and away from the 
multiphase CPF. Outlets for the ditch will be located to allow for the maintenance of flows from 
all areas outside of the multiphase CPF. The exact locations of the outlets will be determined 
after assessment of the headwater tributary system by a qualified aquatic environmental 
specialist. The only catchment area diverted from the tributary system will be the area of the 
multiphase CPF that will be captured within the stormwater management system. The outlet of 
the multiphase CPF stormwater pond will treat stormwater runoff and attenuate stormwater 
peak flows. Stormwater will be released into the surrounding lands once all release criteria are 
met. 
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6.8.5 Soil and Surface Water Contamination from Spills 

Soil contamination due to spills or leaks will be localized. Immediate effects from contamination 
may include changes in soil pH, nutrient status and overall quality and suitability for use in 
reclamation. Prevention and immediate response to accidental contamination are of primary 
importance. A Spill Response Plan will be implemented to minimize or eliminate soil 
contamination as a result of incidental spills and releases (Volume 1, Section 4.5.3). Any 
potential contamination of soil stockpiles will be minimized using the same approaches as those 
described for the protection of soils contamination. Ditches at the CPF and berms at the well 
pads will minimize migration of contaminants. In addition, storage of materials will be in 
accordance to AER Directive 055: Storage Requirements for the Upstream Petroleum Industry 
and in the event of an incidental release, all spills will be cleaned up in a timely manner in 
accordance with the Emergency Response Plan as discussed in Volume 1, Section 4.5.2. 

Potentially contaminated water may be treated onsite or disposed in a manner approved by the 
AER. Operational procedures will be established to minimize spills. In the event that a spill 
occurs, appropriate measures developed as part of the Spill Response Plan would be 
implemented. 

6.8.6 Weed and Insect Control 

Weed management will be implemented as required by the Alberta Weed Control Act and 
Regulation (Government of Alberta 2010). Weed management measures will include weed 
awareness and prevention, prompt revegetation of disturbed areas with appropriate native 
species, site monitoring and record keeping, and ongoing species-specific control measures. 
Key aspects of the Weed Management Program will include ensuring that contractors keep 
earth moving equipment weed free and there is a response to the proliferation of weeds and 
careful use of herbicides. 

Suncor’s Weed Management Program will focus on the control of noxious weeds (as designated 
in the Alberta Weed Control Act and Regulation) in disturbed areas. Target species typically 
include Canada thistle, common tansy, scentless chamomile, and oxeye daisy. 

Suncor’s current practice is to identify new weed locations during surveys of new reclamation 
areas and walkthroughs of reclamation material stockpiles, as well as recording any weed 
locations noted during other annual soil and vegetation monitoring programs. New and 
previously documented locations are visited annually to determine weed status and develop an 
appropriate management plan specific to the weed species. The two most common methods of 
weed control are manual pulling/digging and herbicide application. When necessary, qualified 
applicators are employed to selectively apply non-residual herbicide to the target weeds. 

Suncor’s Insect Management Program will be implemented on an ‘as-needed’ basis. The 
program focuses on the control of forest insects that can potentially contribute to significant tree 
mortality in reclaimed areas. The two primary Species of Concern are yellow-headed spruce 
sawfly and spruce budworm. Insect infestations can be identified aerially or on the ground 
during vegetation surveys. Suncor will work in collaboration with provincial forest health officers 
to determine treatment thresholds and effective treatment approaches. 
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6.8.7 Gravel and Borrow Pit Requirements 
Construction of Lewis Project facilities, such as well pads and roadways, will require 
construction materials sourced from local clay borrow and gravel pit locations. Clay from borrow 
pits will be used as fill to create the rough grade working surface for all padded facilities. Gravel 
and sand will be used as final grade surfaces and for operational purposes throughout the Lewis 
Project. Borrow and gravel pit locations have not been identified and are not included into the 
Project Footprint. Additional approvals will be sought, as required, for borrow and gravel pits. 

6.8.8 Waste Management 
Lewis Project activities will be monitored for compliance with environmental regulations for 
waste management. Detailed information about the potential sources and types of wastes 
expected to be generated by the Lewis Project, their associated quantities, storage and 
treatment or disposal methods are provided in the waste management section (Volume 1, 
Section 4.3). 

6.9 Reclamation 
Suncor’s goal is to receive certification for reclaimed lands and return it to the Crown. The 
general reclamation objective for the Lewis Project is for disturbed lands to be reclaimed to a 
self-sustaining, locally common boreal forest ecosystem, compatible with pre-development 
conditions, including forested areas, wetlands and streams. The reclaimed lands will provide a 
range of end uses, including forestry, wildlife habitat, traditional use, and recreation. 

The reclamation phase includes the decommissioning of Lewis Project components (well pads, 
ROW, CPF) at the end of their operational life, remediation of contamination, if present, 
re-establishment of appropriate topography and site drainage, and the replacement of soils and 
vegetation. Limited opportunities for progressive reclamation are expected to occur through the 
life of the Lewis Project, and will be built into the updated PCLRCP as the operational life of 
individual components ends. 

6.9.1 Final Decommissioning and Abandonment Approach 
At the end of the life of individual Lewis Project components, the following general 
decommissioning and remediation procedures are planned: 

 all facilities constructed, including buildings, equipment and concrete foundations, will be 
removed 

 foundation pilings will be cutoff at a specified depth below grade 
 all production, observation and hydrogeological monitoring wells will be abandoned in 

compliance with regulatory standards (e.g., AER Directive 020: Well Abandonment) 
 the site will be remediated, as required, to meet regulatory standards in place at the time 

of decommissioning (e.g., Alberta Tier 1 and Tier 2 Soil and Groundwater Remediation 
Guidelines [AEP 2016b, 2016c]) 

 gravel will be salvaged and made available for other uses 
 garbage and debris associated with the decommissioning will be removed from the site. 
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Following decommissioning, each component will be ready for reclamation as defined in 
SED 001 (AER 2016). 

The final decommissioning plan will consider input received from First Nation stakeholders, 
non-Aboriginal stakeholders and multi-stakeholder committees over the years as appropriate. At 
the end of the Lewis Project life, the well pads, CPF and other infrastructure will be 
decommissioned and the sites will be reclaimed. 

At the time of final decommissioning and reclamation, the component-specific reclamation plan 
will be developed in conjunction with the terms and conditions of the EPEA approval, the current 
PLCRCP, industry accepted best management practices and environmental standards. A final 
reclamation and decommissioning plan will be submitted for regulatory approval no less than six 
months before the conclusion of Lewis Project operation or as stipulated in the EPEA approval. 

The final reclamation plan will be confirmed based on the PLCRCP (AER 2016a) and as-built 
conditions of Lewis Project facilities. This final reclamation plan will incorporate lessons learned 
and the base of knowledge available from past and ongoing reclamation initiatives. 

6.9.2 Soil Replacement Plan 

Soil replacement on reclaimed areas will generally include: 

 all salvaged topsoil and subsoil will be replaced 

 any unsuitable material will be capped with 1 m of suitable material prior to subsoil and 
topsoil replacement 

 soil replacement will be preferentially completed under dry, frozen conditions 

 preference will be given to retaining soils for replacement at the location from which they 
were salvaged 

 underlying materials will be decompacted prior to soil placement, where necessary 

 soil will be placed roughly (not smoothed out) in support of the ecological benefits 
achieved from rough placement 

 soil replacement will be suspended during periods of adverse weather (i.e., excessive 
rainfall, high wind velocities) to preserve reclamation soil quality and quantity. 

6.9.3 Revegetation Plan 

The revegetation plan will be specific for each disturbed area based on the targeted end land 
use, baseline vegetation, surrounding vegetation, and the type of disturbance. 

6.9.3.1 Objectives 

The specific objectives of the revegetation plan are as follows: 

 establish functional and ecologically resilient boreal forest ecosystems, including 
wetlands 
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 establish reclaimed plant communities that are characteristic of native plant communities 
in the lower Athabasca region and support colonization by wildlife species of primary 
interest to local Aboriginal communities and other local land users 

 establish native vegetation species as soon as areas become “ready for reclamation”, 
where practicable, to reduce the likelihood of erosion and the establishment of noxious 
weed species 

 consider the current and projected vegetation conditions of immediately adjacent land 
areas and adjust planting prescriptions to allow for a more natural blend of vegetation. 

6.9.3.2 Guidelines 

The practices Suncor will adopt include consideration of several regional guidance documents, 
including:  

 Guidelines for Reclamation to Forest Vegetation in the Athabasca Oil Sands Region, 
2nd Edition (AENV 2010) 

 Field Guide to Ecosites of Northern Alberta (Beckingham and Archibald 1996) 

 Best Management Practices for Conservation of Reclamation Materials in the Mineable 
Oil Sands Region of Alberta (AEW 2012) 

 Guideline for Wetland Establishment on Reclaimed Oil Sands Leases (Wetlands 
Manual) (CEMA 2014) 

 Alberta Wetland Classification System (Government of Alberta 2015) 

 Alberta Forest Genetic Resource Management and Conservation Standards (FGRMS), 
3nd Revision of STIA (Government of Alberta 2016). 

6.9.3.3 Revegetation Approach 

Uplands 

For upland areas, Suncor’s revegetation planning approach is based on the “ecosite/site type 
approach” outlined in the Revegetation Manual (AENV 2010). This approach guides the 
development of revegetation prescriptions that are appropriate to site conditions, which include 
existing or planned landforms and the reclamation material placement plan. During the 
development of target ecosites, Suncor considered existing landforms and soil placement 
prescriptions as well as pre-disturbance ecosites and the ecosites of areas immediately 
adjacent to each facility. 

The ecosite/site type planning approach is based on the Field Guide to Ecosites of Northern 
Alberta (Beckingham and Archibald 1996), in which an ecosite is a functional unit defined by its 
position on the edatopic grid (a combination of soil moisture regime and soil nutrient regime). 
The Revegetation Manual (AENV 2010) acknowledges that there is uncertainty in estimating the 
edatopic position for newly reclaimed sites, and therefore, introduces the concept of “site type.” 
Site type is a broader classification unit than ecosite, and is generally based on groups of 
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ecosites with similarities in their ecological characteristics (AENV 2010). One of the principles of 
the Revegetation Manual (AENV 2010) is that reclamation sites will be evaluated with reference 
to the site type; however, the manual also provides guidance on selecting overstory species and 
proposes establishment densities based on site type. 

The Revegetation Manual’s (AENV 2010) guidance on selecting revegetation species is 
organized into tables by site type and is further stratified by stand type, which is the desired 
overstory species. Each stand type in the tables corresponds to an ecosite phase in Field Guide 
to Ecosites of Northern Alberta (Beckingham and Archibald 1996). This was determined by 
comparing the overstory descriptions for the stand types with the characteristic tree species and 
plant community types for each ecosite phase. An ecosite phase is a subdivision of ecosite that 
is largely based on the dominant species in the canopy (Beckingham and Archibald 1996). It is 
the identification of the dominant species in the overstory that links the stand type in the 
Revegetation Manual (AENV 2010) to the ecosite phase in the Field Guide to Ecosites of 
Northern Alberta (Beckingham and Archibald 1996). Therefore, when Suncor develops planting 
prescriptions based on the stand type, the appropriate prescriptions are developed for the 
corresponding ecosite phase. 

Figure 6.9-1 shows the spatial distribution of target ecosite phases and ecological land classes 
following reclamation. Future PLCRCP updates will provide site-specific reclamation and 
revegetation plans, as appropriate. 

The conceptual plan for uplands (a1 to h1 ecosite phases) assumes that sites will be reclaimed 
to their baseline ecosite phases, i.e., a1 to a1, b1 to b1, etc. Deciduous, mixedwood, shrubby, 
coniferous swamps will be reclaimed to f1, f2, SS and g1 ecosite phases, respectively. 
Regenerating upland pine, mixedwood and spruce forests will be reclaimed to a1, b1, d2 ecosite 
phases respectively. Dry upland shrub will be reclaimed to b1 ecosite phase. The presented 
plan is conceptual and site-specific planting prescriptions for uplands will be provided in the 
PLCRCP once developed. 

Wetlands 

The conceptual plan for wetland areas targeted to be reclaimed assumes all i, j and k ecosites 
(bogs and fens) on organic soils will be reclaimed to l1 (marsh wetland), where practicable. 
Regenerating mineral and organic wetlands will be reclaimed to l1 ecosite phase, where 
practicable. Natural shallow open water wetlands (l1, marsh) will be reclaimed to l1. Suncor intends 
to apply new techniques in reclamation to peatland ecosites as research results become available. 

At reclamation, areas of deep peat located within the Lewis Project footprint will be revegetated 
as per site-specific PLCRCP. In some locations, fill and geotextile liners will be removed or 
partially removed. This will result in the peat naturally rebounding and re-establishing water 
flows. These areas may be allowed to revegetate naturally (AENV 2003b) or may be enhanced 
as appropriate by planting trees, shrubs and wetland plants. In other locations, fill and geotextile 
liners will remain in place at closure. Target ecosites for these areas will consider existing 
landforms and soil placement prescriptions as well as pre-disturbance ecosites and the ecosites 
of areas immediately adjacent to each facility.  
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The presented plan is conceptual and site-specific planting prescriptions for wetlands will be 
provided in the PLCRCP. 

Areas Affected by the Horse River Fire 

The conceptual plan for recently burned uplands, which are planned for Lewis Project 
development, may be reclaimed to the original ecosite (i.e., locations disturbed by the Lewis 
Project that were affected by the Horse River Fire in 2016 may be reclaimed to ecosites from 
2015). Wetlands disturbed by the Lewis Project that were affected by the Horse River Fire in 
2016 may be reclaimed to an l1 ecosite phase. The presented plan is conceptual and 
site-specific planting prescriptions for wetlands will be provided in the PLCRCP once developed. 

6.9.3.4 Revegetation Planning Considerations 

Two primary considerations for the development of revegetation prescriptions are natural 
succession, and the changes, uncertainties and circumstances that occur between seed 
collection and the planting of seedlings grown from that seed. These two considerations require 
planting prescriptions that not only meet current regulatory requirements, guidelines and the 
expectations of Aboriginal communities; but are also flexible enough for Suncor to plant 
ecologically appropriate species mixes and densities while accommodating change and 
uncertainty. These two considerations are described in more detail below. 

First, successful reclamation requires the re-establishment of ecosystem functions based on 
natural successional processes. The Revegetation Manual (AENV 2010) defines natural 
succession as “the slow orderly process of changes in (plant) community composition during 
development of vegetation in any area, from initial colonization to the attainment of the climax 
typical of a particular geographic area”. The planting prescriptions are generally informed by the 
“Characteristic Species Tables” (Tables 5-4 through 5-8) in the Revegetation Manual 
(AENV 2010). The initial colonization of reclamation areas will be established by a combination 
of planted seedlings, propagules viable in the reclamation material at the time of placement, and 
ingress from nearby seed sources. 

Second, although the revegetation prescriptions guide seed collection planning, the two year 
time period between seed collection and operational seedling planting is sufficiently long 
enough that changes to the planting prescriptions will occur for a number of reasons. These 
reasons, or risks, are outlined in Table 6.9-1, along with possible mitigations to ensure a reliable 
and timely supply of propagules and meet regulatory requirements. 
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Table 6.9-1: Potential Risks to Planned Planting Prescriptions and Mitigations 

Risk Mitigation 
No seed source for one or more of the following 
reasons: 
 non-masting year and/or poor environmental 

conditions for trees 
 variability in shrub and aquatic seed production 

within and between collection locations 
 challenging seed collection conditions in seed 

zone (Central Mixedwood) CM2.1 (Government of 
Alberta 2016) that may result from the 2016 Horse 
River Fire 

 inaccessible collection sites due to land or lease 
ownership 

 wildlife disturbance of plantings (bears, squirrels, 
birds). 

 Trade or purchase seed or seedlings from other 
operators or forest companies. 

 Delay planting until seed is available. 
 Adjust the planting prescription, if ecologically 

appropriate. 

Low seed viability and/or germination for one or more 
of the following reasons: 
 seed not collected at peak ripeness 
 embryos have not fully developed due to 

environmental conditions 
 length of time in storage. 

 Collect seed at optimal time for each species. 
 Work with experienced seed collectors. 
 Trade or purchase seed or seedlings from other 

operators or forest companies. 
 Delay planting until viable seed is available. 
 Adjust the planting prescription, if ecologically 

appropriate. 
 Nursery propagation and storage protocols are 

unestablished for many shrub and aquatic 
species. 

 Participate in research (e.g., COSIA Vegetation 
Co-operative) to develop appropriate protocols. 

Shortages in nursery production for one or more of the 
following reasons: 
 poor quality seed 
 equipment, irrigation and fertilization issues 
 insects, weeds and diseases. 

 Work with nurseries experienced in growing boreal 
tree, shrub and aquatic species. 

 Order more seedlings than required. 
 Trade or purchase seedlings from other operators 

or forest companies. 
 Delay planting until seedlings are available. 
 Adjust the planting prescription, if ecologically 

appropriate. 
More seedlings than required are available for the 
following reasons: 
 nursery overage 
 seedlings offered by other operators. 

 Adjust the planting prescription to include the 
overage, if ecologically appropriate. 

 Change to Annual Reclamation Plan.  Adjust the planting prescription, if ecologically 
appropriate. 

 Unpredictable field conditions.  Adjust the planting prescription, if ecologically 
appropriate. 

 

Suncor will collect, register and deploy seeds according to the Alberta Forest Genetic Resource 
Management and Conservation Standards (FGRMS), 4th Version - 3rd Revision of STIA 
(Government of Alberta 2016). 
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6.9.3.5 Common Revegetation Practices 

Permanent revegetation of reclaimed sites for the Lewis Project may involve the following 
practices, as deemed necessary. 

Nurse Crop Seeding 

The objective of applying native grass is to quickly establish vegetation roots that will protect 
newly reclaimed areas from erosion, if observed. Nurse crops are defined as annual oats or an 
approved native grass mix. The objective of applying an annual cereal crop is to establish a 
cover that will not compete with tree and shrub seedlings for moisture and nutrients, while 
protecting them from sun exposure and insulating them from snow in the first year. Nurse crops 
are not typically used on areas reclaimed using upland topsoil. 

A staged approach to erosion control is promoted: 1) where early erosion is identified or is of 
concern, apply annual oats; 2) where annual oats are not sufficient or where erosion is more 
significant, apply an approved native grass mix; 3) if the erosion is still uncontrolled, consider 
other erosion control tools such as willow wattles, as appropriate. 

Fertilizer 

The objective of Suncor’s fertilization program is to promote the growth of native tree and shrub 
species, rather than to address any specific nutrient deficiency in the soils. Suncor’s current 
practice is to apply one 10 g packet of controlled release fertilizer (N-P-K-S + micronutrients) to 
each seedling planted in reclamation areas. The fertilizer is applied at the time of planting and is 
applied directly to seedlings’ roots to maximize nutrient availability to the seedling. 

Seedling Planting 

Suncor’s planting program is specifically designed to mimic the natural environment, by using 
systematic random planting patterns. For tree planting, planters have mixed bags of tree 
species and are instructed to plant in staggered rows. For shrub planting, planters have mixed 
bags of shrubs and are instructed to plant the seedlings in clumps of five to eight shrubs (of the 
same species), with random spacing between the clumps. The result is a mixed-species, 
non-linear overstory and understory reflective of natural establishment rather than a regular 
spaced planting regime. In cases where the planting area is immediately adjacent to 
undisturbed areas, planting prescriptions that are reflective of the ecosite phase (Table 6.9-2) or 
wetland class of the adjacent area will be selected in order to integrate the vegetation types and 
allow for a more natural appearance. A registered professional forest technician or forester is 
used to supervise the planting and ensure that Suncor’s expectations for non-linear planting are 
met. Field supervision by other Suncor staff also takes place. Detailed wetland planting 
prescriptions according to the Alberta Wetland Classification System (Government of Alberta 
2015) will be provided in the PLCRCP. 
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Table 6.9-2: Possible Upland Planting Prescriptions 

Stand Ecosite Tree Species Planting Shrub Species Planting 

Type Phase Species Name Planting Density 
(stems/ha) 

Crown 
Closure Number of Species Total Density 

(stems/ha) 

‘a’ Pj a1 
Jack pine (Pinus banksiana) 1,400-2,000 C/D 

At least two species from Table 5-4 in 
Revegetation Manual (characteristic species 
for dry site type) 

300-900 

Total 1,400-2,000     

‘b’ Pj-Aw b1 

Jack pine (Pinus banksiana) 800-1,500 
C/D At least two species from Table 5-4 300-900 Trembling aspen (Populus tremuloides) 400-1,000 

Birch (Betula papyrifera) 0-200 
Total 1,400-2,500     

‘b’ Aw-Sw b3 

Trembling aspen (Populus tremuloides) 800-4,000 
C/D At least two species from Table 5-4 300-900 Birch (Betula papyrifera) 0-1,000 

White spruce (Picea glauca) 400-600 
Total 2,200-4,600     

‘b’ Sw-Aw b3 

White spruce (Picea glauca) 1,000-1,800 
C/D At least two species from Table 5-4 300-900 Trembling aspen (Populus tremuloides) 300-700 

Birch (Betula papyrifera) 0-200 
Total 1,400-2,500     

‘b’ Pj-Sw b4 
Jack pine (Pinus banksiana) 800-1,200 

C/D At least two species from Table 5-4 300-900 
White spruce (Picea glauca) 600-800 

Total 1,400-2,000     

‘c’ Pj-Sb c1 
Jack pine (Pinus banksiana) 1,000-1,500 

C/D 
At least two species from Table 5-5 in 
Revegetation Manual (characteristic species 
for moist poor site type) 

300-900 
Black spruce (Picea mariana) 400-500 

Total 1,400-2,000     



Suncor Energy Inc. 
Lewis In Situ Project 
Volume 1 – Project Description 
February 2018
 
 

 Page 6-38 

Stand Ecosite Tree Species Planting Shrub Species Planting 

Type Phase Species Name Planting Density 
(stems/ha) 

Crown 
Closure Number of Species Total Density 

(stems/ha) 

‘d’ Aw-Sw d2 

Trembling aspen (Populus tremuloides) + 1,100-4,300 

C/D 
At least five species from Table 5-6 in 
Revegetation Manual (characteristic species 
for moist rich site type) 

300-900 Balsam poplar (Populus balsamifera) 0-500 
Birch (Betula papyrifera) 0-500 
White spruce (Picea glauca) 400-700 

Total 2,500-5,000     

‘e’ Aw-Sw e2 

Trembling aspen (Populus tremuloides) 1,100-2,300 
C/D At least 4 species from Table 5-6 300-900 Balsam poplar (Populus balsamifera) 1,000-2,000 

White spruce (Picea glauca) 400-700 
Total 2,500-5,000     

‘d’ Sw-Aw d2 

White spruce (Picea glauca) 1,000-1,800 

C/D At least five species from Table 5-6 300-900 
Trembling aspen (Populus tremuloides) 200-700 
Balsam poplar (Populus balsamifera) 0-200 
Birch (Betula papyrifera) 0-200 

Total 1,400-2,500     

‘d’ Aw d1 

Trembling aspen (Populus tremuloides) 1,500-5,000 
C/D At least six species from Table 5-6 300-900 Birch (Betula papyrifera) 0-1,000 

Balsam poplar (Populus balsamifera) 0-500 
Total 2,500-5,000     

‘e’ Aw e1 
Aspen (Populus tremuloides) 1,500-3,000 

C/D At least five species from Table 5-6 300-900 
Balsam poplar (Populus balsamifera) 1,000-2,000 

Total 2,500-5,000     

‘d’ Sw d3 
White spruce (Picea glauca) 1,400-2,000 C/D At least six species from Table 5-6 300-900 

Total 1,400-2,000     

‘e’ Sw e3 
White spruce (Picea glauca) 1,400-2,000 C/D At least six species from Table 5-6 300-900 

Total 1,400-2,000     
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Stand Ecosite Tree Species Planting Shrub Species Planting 

Type Phase Species Name Planting Density 
(stems/ha) 

Crown 
Closure Number of Species Total Density 

(stems/ha) 

‘f’ Aw-Sw f2 

Aspen (Populus tremuloides) 0-4,300 
C/D 

At least four species from Table 5-8 in 
Revegetation Manual (characteristic species 
for wet rich site type) 

300-900 Balsam poplar (Populus balsamifera) 0-4,300 
White spruce (Picea glauca) 400-700 

Total 2,500-5,000     

‘f’ Sw-Aw f2 

White spruce (Picea glauca) 1,000-1,800 
C/D At least four species from Table 5-8 300-900 Trembling aspen (Populus tremuloides) 0-700 

Balsam poplar (Populus balsamifera) 0-700 
Total 1,400-2,500     

‘h’ Sw-Sb h1 
White spruce (Picea glauca) 600-1,100 

C/D At least four species from Table 5-8 300-900 
Black spruce (Picea mariana) 800-1,300 

Total 1,400-2,400     

‘f’ Sw f3 
White spruce (Picea glauca) 1,400-2,000 C/D At least five species from Table 5-8  300-900 

Total 1,400-2,000     

‘g’ Sb-Pj g1 

Black spruce (Picea mariana) 900-1,800 
C/D 

At least two species from Table 5-7 in 
Revegetation Manual (characteristic species 
for wet poor site type) 

300-900 
Jack pine (Pinus banksiana) 500-1,000 

Total 1,400-2,800     

‘g’ Sb g1 
Black spruce (Picea mariana) 1,400-2,800 C/D At least two species from Table 5-7 300-900 

Total 1,400-2,800     
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A range of tree species and densities were chosen to reflect the guidance in the Revegetation 
Manual (AENV 2010), allowing for the substitution of birch and balsam poplar for aspen where 
appropriate, and to accommodate the uncertainties in seed availability and nursery production 
described in Section 6.9.3.4. The minimum number of shrub species to plant was determined by 
the number of threshold characteristic species for each ecosite in Table 5-3 of the Revegetation 
Manual (AENV 2010) (accounting for the number of tree species). The ecosite-appropriate 
species for planting will be identified when the seedling orders are placed at the nursery, based 
on the amount and quality of seed available at the time. This will allow for the variability in shrub 
seed production from year to year and for the consideration of early successional stand 
dynamics, while still requiring shrubs that are appropriate for each ecosite to be planted in 
reclamation areas. The minimum shrub planting density was established to allow for the 
possibility of high rates of natural shrub ingress in the early years after reclamation. These rates 
will be monitored during vegetation surveys and fill-in shrub planting will be conducted if 
necessary. 

Ecosite phase targets will be developed with the following considerations: 

 adjacent ecosite phases 
 reclamation material (and capping, as appropriate) 
 reclamation material moisture and nutrient regime 
 slope position and aspect 
 pre-disturbance inventory of ecosites across the lease area 
 end land use selection, primarily wildlife habitat and traditional land use, with commercial 

forest equivalent to pre-disturbance. 

Plant species proposed for target ecosite phases are listed in Table 6.9-2, though the species 
may be adjusted through updated PLCRCP depending on site conditions and up-to-date 
information. 

Where direct placement is possible, the use of LFH materials and upland surface soils as a 
source of propagules will enhance the abundance and diversity of woody plants on reclaimed 
landscapes. 

As reclamation proceeds, monitoring of reclamation and revegetation performance over time will 
be reviewed and management practices refined as appropriate. An adaptive management 
approach will be used as necessary to improve revegetation of the reclaimed landscape and 
meet specific land use objectives. 

6.9.3.6 Biodiversity Potential 

Target ecosite phases planned for the reclamation landscape will be established on the basis of 
site-specific reclamation objectives and conditions to be detailed in the PLCRCP. These 
reclamation plant communities will reflect the equivalent land capability and associated 
biodiversity potential that currently exists in the region. It is expected that native plants and 
animals will use and colonize these areas after reclamation is established. 
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Reclamation techniques that are anticipated to have value for biodiversity include: 

 employ direct placement of LFH where practicable to encourage maximum benefit of the 
propagule bank 

 plant species in random patterns and densities with varying ratios and abundance of 
prescribed species 

 plant a mosaic of ecosites. 

6.9.4 Closure Phase Reclamation 

Final reclamation of the Lewis Project footprint will commence after decommissioning. 

Conceptual illustrations are provided in Figure 6.9-2 to Figure 6.9-8 for pre and post reclamation 
phases for facilities located on upland forested, transitional and peatland areas. Final 
reclamation will conform to Suncor’s current in situ earthworks, design and construction 
practices. 

6.9.4.1 Central Processing Facility 

Reclamation of the CPF will occur at the end of Lewis Project completions and will involve the 
following steps: 

 review the target equivalent land use and reclamation objectives 

 remove infrastructure and surface gravel, and reuse gravel elsewhere as practical 

 determine the need for contaminated site remediation and remove contaminated 
material as required 

 prepare the surface of clay fill material 

 rip to ameliorate compaction if required 

 re-contour clay fill material for compatibility with surrounding land and drainage 
(including removal of berms and ditches) and leave a stable surface 

 remove geotextile, where applicable 

 replace salvaged subsoil, where applicable 

 replace salvaged topsoil, where applicable 

 prepare replaced soil for revegetation and place coarse woody material if available 

 revegetate as per site specific PLCRCP 

 monitor to assess reclamation success as per reclamation monitoring program, 
undertake adaptive management and implement remedial measures as required. 
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De-compaction measures will be undertaken during dry conditions to improve the effectiveness 
of ripping or discing and to limit soil restrictions that would negatively affect plant growth. 
Site-specific information will be used to determine more accurate soil salvage and replacement 
volumes for each disturbance area. All salvaged soils will be replaced. During topsoil 
replacement, the soil surface will be kept rough to microsites for plant establishment and 
moisture retention. 

Some areas containing deep peat may be reclaimed by removing or partially removing the fill 
and geotextile liners from the peat surface. This will result in the peat naturally rebounding and 
re-establishing water flows. These areas may be allowed to revegetate naturally (AENV 2003b) 
or may be enhanced as appropriate by planting trees, shrubs and wetland plants. 

A typical concept for the post reclamation topographical cross section of the CPF is presented in 
Figure 6.9-2. 

6.9.4.2 Well Pads 

Well pads located in upland and transitional areas will be contoured to re-establish 
pre-disturbance relief, and to the degree practical, will blend into the surrounding topography 
and drainage patterns and create a diverse landscape. The disturbed areas will be deep-ripped 
to alleviate compaction and the landscape will be rough contoured with grade (excess fill) 
material. The full volume of stockpiled subsoil (where applicable) and topsoil will be replaced on 
the site from which it was salvaged (e.g., from the onsite stockpiles). Material balances were 
calculated on the assumption of a relatively uniform replacement depth, but in practice, the 
equipment operators will try to create small hummocks or similar micro-topographical features 
(defined as the 1 to 10 m scale) and an uneven surface to provide diverse micro-environments 
to enhance re-establishment of trees and shrubs and to promote biodiversity. 

The scale is typically field-fit and is not designed in detail. Reclamation targets for upland sites 
are based on both pre-disturbance and existing conditions and will include ecosites that are 
compatible with the surroundings. 

Well pads constructed in wetlands where the undisturbed peat mat has been padded over and 
that will remain in place at closure will have the gravel cap removed from surface, and the 
underlying clay fill will be contoured with gentle undulating slopes suitable of a transitional 
landform. These areas will be decompacted, and covered with 20 cm of reclamation material 
sourced from surplus reclamation material from the CPF or borrow area stockpiles. 

Some areas containing deep peat may be reclaimed by removing or partially removing the fill 
and geotextile liners from the peat surface. This will result in the peat naturally rebounding and 
re-establishing water flows. These areas may be allowed to revegetate naturally (AENV 2003b) 
or may be enhanced as appropriate by planting trees, shrubs and wetland plants. 

A typical concept for the post reclamation topographical cross section of well pads developed in 
mineral, shallow organic and deep organic terrain is presented in Figure 6.9-3. 
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6.9.4.3 Access Roads 

At the end of operations, all access roads (winter and all-season) will be decommissioned as 
per the PLCRCP. Reclamation will involve removal of all culverts from the ROW, facilitating 
surface drainage across the reclaimed ROW. Gravel will be removed from the road. For 
all-season access roads, salvaged topsoil will be replaced over the reclaimed road surface 
following the amelioration of any subsoil compaction. Winter access roads, if present due to 
minimum soil disturbance, will be reclaimed by natural regeneration of vegetation. If natural 
revegetation is slow as determined during reclamation monitoring or the area is prone to 
erosion, the affected area may be planted with native species and/or revegetated with an 
approved seed mix. A typical concept for the post reclamation topographical cross section of 
access roads developed in mineral, shallow organic and deep organic terrain is presented in 
Figures 6.9-4 to 6.9-6, respectively. 

6.9.4.4 Borrow Pits 

Although borrow pits are not included as part of this application, Suncor remains committed to 
reclaiming all borrow pits to equivalent land capability. This includes all borrow pits that are 
partially or completely exhausted. The reclamation of borrow pits will depend on the life 
expectancy of the borrow source, the material type and the location. The final reclamation plan 
for borrow pits would best be integrated with the material balance and reclamation schedule 
presented in the PLCRCP, considering the as-built conditions of Lewis Project facilities. 

Landscape borrows are likely to be reclaimed as suitable for either forestry production or wildlife 
habitat, while dugout borrow pits are likely to be reclaimed as open water wetlands or marshes. 
Suncor will target a reclaimed landscape and drainage pattern that is conducive to the adjacent 
landscapes and maintains appropriate surface water flow across and around the reclaimed 
borrow. 

In most cases, the borrow material will not be returned to the source location. Upon 
decommissioning of the Lewis Project, the borrow material may be left in place (e.g., CPF, well 
pads), or it may be removed or partially removed, and re-used or returned to a borrow pit 
nearby. If the opportunity to replace borrow material back into a borrow pit exists at the time of 
decommissioning, Suncor will evaluate the opportunity and return the borrow material if the 
process makes sense logistically and ecologically. 

A typical concept for the post reclamation topographical cross sections for a landscape borrow 
and dugout borrow is presented in Figures 6.9-7 and 6.9-8, respectively. 

6.9.4.5 Drilling Waste Storage Areas 

Drilling waste disposal and treatment methods will follow AER Directive 050: Drilling Waste 
Management. 
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6.9.4.6 Pipelines, Utilities, Well Sites and Seismic Lines 

For aboveground pipeline ROW, pipe materials will be removed prior to reclamation. Power 
supply lines and poles will be removed. Base structures required to support the poles or guy 
wires will be removed and the area covered with suitable subsoil and surface soil materials. 
Natural recovery is planned for these areas. 

For any underground pipelines that remain in place at closure, salvaged surface soil was 
already replaced at the completion of pipeline construction. Areas with erosion will be mitigated. 
Natural regeneration is preferred for revegetation of these narrow disturbances. 

Seismic lines, core holes and well sites are expected to regenerate by natural recovery over 
time, given their relatively small disturbance areas. If natural revegetation is slow or the area is 
prone to erosion, the affected area may be planted with native species and/or revegetated with 
an AER-approved seed mix. 

6.10 Reclamation Monitoring 

Reclamation progress will be monitored in accordance with the terms and conditions of the 
EPEA approval until a reclamation certificate is obtained. Following the principles of adaptive 
management, reclamation strategies will be optimized based on the results of reclamation 
monitoring. Stakeholder input on reclamation endpoints will be reviewed throughout the 
reclamation process. 

A reclamation monitoring program will be developed for and initiated when reclamation for a 
Lewis Project component is being planned. The monitoring program will be consistent with the 
best practices and programs in place at Suncor’s other operating facilities. 

Subject to change, the primary goal of the reclamation monitoring program is to gather, manage 
and provide the information required to support a successful reclamation certification 
application. The monitoring program will provide the information to determine if the reclamation 
activities have established a trajectory towards self-sustaining, locally-common boreal forest 
ecosystems of equivalent land capability. 

Subject to change, the objectives of the monitoring program are to document that: 

 reclaimed landscapes that support natural ecosystem function are established 

 natural ecosystem functions are established on the reclaimed landscape 

 reclaimed landscapes support an equivalent land capability to the approved end land 
use. 

The monitoring program will support reclamation certification by assessing reclamation success 
and provide feedback that will allow Suncor to modify or adjust operational practices, as 
required (adaptive reclamation management). 
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The monitoring program may include the following assessments, as appropriate, and as per a 
defined schedule to be presented in the reclamation monitoring program proposal: 

 landform stability 

 soil assessment 

 noxious weed/prohibited noxious weed surveys 

 plant community composition 

 early stand mortality 

 water quality (for wetlands) 

 wildlife observations 

6.11 Reclamation Uncertainties 

Reclamation uncertainties have the potential to influence the effectiveness of the proposed 
reclamation plans. At this time, peatland reclamation is still in the early stages of development 
so the measures previously outlined are likely to be updated. In addition, forest fires can have a 
substantial impact on both the local and regional landscape and reclamation success as 
detailed below. Potential risks and potential mitigations are summarized in Table 6.11-1. 

Table 6.11-1: Potential Risks to Reclamation and Mitigations 

Risk Mitigation 

 Compression of deep peat  

 Monitoring for rebound of the compressed peat 
 Usage of other established techniques (i.e., NAIT clay pad 

removal and peat inversion techniques to raise the surface 
level to the height of the surrounding peatland) 

 Removal of geotextile   Monitoring to ensure complete removal of the geotextile layer 

 Admixing resulting in changes to soil 
quality properties 

 Onsite monitoring by a qualified individual during soil salvage 
activities 

 Sampling and analyses to confirm any changes to soil quality 
parameters (texture, structure, bulk density, pH, EC, SAR, 
fertility) 

 Alteration of wetlands 
 Installation of drainage culverts and ditches 
 Research studies 
 Adaptive management 

 Soil compaction 

 Avoid soil stripping and handling during wet periods 
 Stripping soils to prescribed depths or to a colour change with 

subsoil 
 Reduce repeated passes over areas prone to compaction 
 Use vehicles with tracks 
 Decompaction of subsoils during reclamation 

 Soil heaving and subsidence 

 Implementing surface-runoff and drainage channels for 
disturbed organics 

 Controlling steam injection into the ground so as not to affect 
overlying formations 
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Risk Mitigation 

 Soil erosion

 Undertake grading and site contouring to reduce wind and
water erosion

 Stockpiles will have a slope gradient less than 3H:1V
 Locate stockpiles on higher ground to minimize potential for

groundwater saturation
 Stabilize stockpiles with plant cover
 Manage surface runoff

 Contamination  Implement a spill and response plan
 Climate change

o altered temperature and
precipitation regimes

o altered stream flow, soil moisture
o altered plant communities and

species
o wildlife species

 Adaptive management

6.11.1 Adaptive Management 

Suncor’s approach to adaptive management in reclamation requires establishing closure targets 
that consider equivalent land capability, site-specific conditions, knowledge of improved 
practices based on research and monitoring results, and stakeholder and regulator input. As 
reclamation proceeds over time at different Suncor facilities, the results of reclamation 
monitoring, including soil and vegetation performance, water quality assessment and wildlife 
monitoring (where applicable), will be used to determine whether end land use objectives and/or 
reclamation practices need to be adjusted in the future. An adaptive management approach to 
developing land use objectives for the reclaimed landscape is provided in Figure 6.11-1. 

A better understanding of natural revegetation processes in both upland and wetland 
ecosystems within the reclaimed landscape, and a better understanding of potential future 
environmental modifiers, such as climate change, may make revisions to the PLCRCP 
necessary. As well, the following situations may trigger adaptive management: 

 specific results from reclamation research or reclamation monitoring

 specific feedback from stakeholders, including traditional knowledge from Aboriginal
communities

 change in regulatory direction (including Government of Alberta policy, EPEA approval
conditions, etc.)

 changes to resource development technology that influence the closure landscape

 unanticipated events that may influence the closure landscape (e.g., forest fire and the
necessary development of firebreaks)

 unanticipated settlement of the landscape after resource development, resulting in
different ecosites than originally planned.



Figure 6.11-1
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Adaptive management actions include, but are not limited to: 

 incorporation of learnings from research and development that change how Suncor 
completes reclamation activities and/or develops closure plans 

 recommending changes to outdated regulatory requirements or processes that restrict 
improvements 

 implementation of new technologies including mapping (geographic information system 
(GIS)) support and database management 

 changing end land use objectives/target ecosites for a reclaimed site based on natural 
progression of the landscape and revegetation (e.g., settlement results in more 
wetlands). 

Adaptive management is always considered when reclamation and closure plans are updated. 
The current state of knowledge includes the most recent results of research and monitoring at 
Suncor’s mining and operating in situ facilities, and also information available from other 
operators. Through Suncor’s integrated Reclamation and Closure Planning team, information is 
regularly transferred from one facility to another. 

6.12 Reclamation Research and Development 

Suncor is participating in various reclamation research initiatives or projects that are relevant to 
reclamation in forested lands; these initiatives may produce results or recommendations that 
could be incorporated into future reclamation plans. The objectives of Suncor’s reclamation 
research and development strategy are to: 

 facilitate the establishment of diverse, self-sustaining locally common boreal forest 
ecosystems 

 advance the quality of reclamation and accelerate time to certification 

 meet all regulatory obligations and research related conditions of the approval 

 address stakeholder concerns and build trust 

 reduce operational and monitoring costs of reclamation. 

Programs included as part of the reclamation research portfolio can be broadly grouped into 
four key areas: 

 uplands 

 wetlands 

 wildlife and biodiversity 

 planning and optimization. 
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Suncor’s 2016 reclamation research portfolio included a total of 11 research programs; two of 
which were Suncor-funded and nine that were collaboratively-funded. These programs are 
summarized below. 

6.12.1 Uplands Research 

6.12.1.1 Faster Forests 

Program Summary 
The Faster Forests Program applies to areas affected by OSE activities conducted prior to 
EPEA approval for construction, operation and reclamation of in situ facilities. These activities 
are required to locate subsurface energy resources and result in the clearing of vegetation on 
exploratory well sites. The results of historic reclamation practices were evaluated by 
Alberta-Pacific Forest Industries Inc. (Al-Pac) and a number of oil sands operators in the early 
2000s and they found that many well sites were slow to reforest with grasses impeding the 
establishment of trees and shrubs. Between 2005 and 2008, the planting of OSE wells was 
conducted by a number of operators using surplus seedlings available from Al-Pac. Based on 
the desire for a more prescriptive approach to planting seedlings and on recommendations from 
studies conducted by the University of Alberta, the Faster Forests Program was launched in 
2009 by the Oil Sands Leadership Initiative, a collaboration between ConocoPhillips Canada, 
Nexen Inc., Shell Canada, Statoil Canada, Suncor Energy Inc., and Total E&P Canada. Since 
2009, the program has expanded in scale and in the diversity of trees and shrubs planted. The 
program transitioned to COSIA in 2013. Faster Forests member companies collectively obtain 
tree and shrub seed, plant seedlings grown from that seed and monitor the establishment and 
growth of those seedlings on OSEs. 

The objective of Faster Forests is to accelerate the reclamation process of areas that have been 
disturbed by OSE. The program aims to be able to visually discern the difference between a 
Faster Forests site and a standard reclamation site five years after treatment. 

Progress and Key Findings 
In 2016, approximately 650,000 seedlings were planted on 670 OSEs totalling approximately 
320 ha of land. Tree species planted included jack pine, black spruce, white spruce, tamarack 
larch, and alpine larch. Shrub species planted included green alder, bearberry, wild rose, willow, 
red-osier dogwood, dwarf birch, buffaloberry, and Saskatoon. Although Suncor does not 
participate in the collective Faster Forests Planting Program, it provided COSIA with information 
on its independent 2016 planting program (for OSEs to support Firebag, Lewis and Meadow 
Creek operations) so that the sites can be included in the Faster Forests Monitoring Program 
under development. Suncor’s 2016 planting numbers are included in the total shown above. 

Work on a monitoring program to evaluate the efficacy of the Faster Forests program continued 
in 2016. A consultant completed a “pilot” monitoring program in the field, using the monitoring 
protocols developed in 2015. The goals of the monitoring program were to: 

 assess sampling design and logistics 
 confirm statistical procedures 
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 determine replication needs 

 identify site variables that might be good indicators of whether or not Faster Forests 
practices need to be applied 

 complete a preliminary assessment of Faster Forests success. 

Crews visited 10 OSE sites in 2016; five of which received Faster Forests treatment in 2012, 
and five of which did not (but were established in the same year). The final report is expected 
from the consultant later in 2017. 

Future Work 

Results from the monitoring program are not yet available. The Faster Forests committee will 
review the results of the “pilot” monitoring program in 2017 and review the objectives of the 
monitoring program based on those results. 

6.12.1.2 Seed Delivery Systems Research 

Program Summary 

The purpose of the Seed Delivery Systems Research Program was to determine the optimum 
combination of ingredients and ‘package’ configurations of a seed delivery technology that 
improve the emergence and early establishment of native plants in the reclamation of disturbed 
boreal forest sites in northeastern Alberta. This work was in collaboration with several other 
industries including Nexen Energy ULC (lead), ConocoPhillips Resources Canada Corp., 
Canadian Natural Resources Limited, Devon Canada Corporation, Statoil Canada Ltd., and 
Imperial Oil Resources Limited. 

The objectives of this program were to: 

 determine the optimum combination of ingredients, puck and seed coating combinations 
for seed deployment 

 test the effectiveness of maintaining moisture in the packages 

 test the formulations under nursery and field conditions 

 determine the effect of using wood applications (chunks) as a secondary microsite. 

Progress and Key Findings 

Bench-scale, greenhouse and mini-field trial tests were completed in 2014, 2015 and 2016. 
Results indicated formulation effects moisture retention at the bench and greenhouse scale. The 
mini-field trial indicated different formulations break down differently in the field after 
overwintering under the snow and under spring drought conditions. It was shown that pucks did 
not impede root egress and promoted germination and early growth as compared to seed sown 
on bare soil under greenhouse conditions. However, germination was not successful in multiple 
mini-field trials, indicating puck formulation alone was not sufficient to retain moisture for 
germination. 
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Future Work 

Due to the poor performance of the pucks in the mini-field trials, Suncor has withdrawn from 
further participation in the Seed Delivery Systems Research Program. 

Principal Investigator(s): Dave Larsen (Global Restoration Corp.) and Richard Krygier (Natural 
Resources Canada). 

Industry Collaborator(s): Suncor, Nexen Energy ULC (lead), ConocoPhillips Resources 
Canada Corp., Canadian Natural Resources Limited, Devon Canada Corporation, Statoil 
Canada Ltd. and Imperial Oil Resources Limited. 

6.12.2 Wetlands Research 

6.12.2.1 Guidelines for In Situ Wetland Reclamation 

Program Summary 

The goal of this program is to develop a guidance document which will provide broad guidance 
for wetland reclamation of in situ facilities, including wellsites, roads and borrow pits placed in 
peatlands. The objectives of the guide are to: 

 aid in the preparation of detailed wetland reclamation plans 

 provide practical operational guidance for wetland reclamation activities 

 provide a framework and structure that enables effective documentation of a wetland 
reclamation project from start to finish 

 provide guidance towards attaining healthy aquatic ecosystems, self-sustaining 
wetlands, and land function and operability that are a close approximation of natural 
regional conditions 

 support successful reclamation certification. 

Progress and Key Findings 

In 2016, CPP Environmental was engaged by the COSIA Land EPA to develop the draft 
guidance document. Following consultations with industry operators, it was decided to develop 
separate guidance documents for borrow pits (Guide for In Situ Wetland Reclamation in the Oil 
Sands Region of Alberta: Aggregate and Borrow Excavations Associated with EPEA Approvals) 
and well pads and roads (Guide for In Situ Wetland Reclamation in the Oil Sands Region of 
Alberta: Reclaiming In Situ Pads and Roads to Peatlands). Drafts of both documents have been 
produced and are currently under review. 
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Future Work 
Future work includes finalization of the guidance documents and review with the appropriate 
regulator. 

Principal Investigator(s): CPP Environmental Corp. 

Industry Collaborator(s): COSIA Land EPA 

6.12.2.2 Well Pad 106 Wetlands Trial Program 

Program Summary 
In June 2013, Suncor initiated a 3-year Wetlands Reclamation Trial Program along the former 
Well Pad 106 access road. The overall goal of the program was to develop a detailed 
understanding of the critical peat physical properties that determine peatland hydrological and 
biogeochemical functions and how these may be affected by road construction, thereby 
informing the development of construction and reclamation practices that minimize road effects 
and restore peatland function. 

The objectives of the Well Pad 106 Wetlands Trial Program include: 

 characterize and compare peat physical characteristics (e.g., compression, pore space, 
aeration, hydraulic conductivity) at upstream, downstream and under road locations 

 record changes in peat properties over time since removal of road. Peat properties may 
change as a result of altered water table levels and specifically on the road, as a result 
of removal of the road fill overburden (i.e., does the formerly buried peat “decompress” 
naturally) 

 characterize hydrologic environment before and after road removal, especially in 
response to road removal 

 evaluate capability to manage water flow through the area via existing culverts. Doing so 
may enable management of water table over the road for revegetation, but possibly 
more importantly, to remove the weight of water to facilitate peat decompression 

 determine the viability of propagules within the previously buried peat to determine 
whether the peat can self-revegetate if it comes back to the surface or if the water level 
above the surface is lowered 

 assess the road fill material for moisture, compaction and compatibility, as well as 
determine the proportional volume that is fit for re-use as construction material 

 during the course of work in 2013, Suncor observed a section of the road was 
constructed over shallow peat. Since there was interest within Suncor to re-evaluate the 
need for salvaging shallow peat rather than constructing over it as is done over deep 
peat, an additional objective was added to the study scope to address questions related 
to shallow peat 

 assess the quality of formerly buried peat in terms of propagule viability and 
decompression ability, as well as compare propagule viability and potential volume loss 
with stockpiled peat. 
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Progress and Key Findings 

In May 2013, instrumentation (including a micrometeorological instrumentation station, ground 
temperature pits, groundwater monitoring wells, pressure transducers and peat subsidence 
metres) was installed in the area surrounding the road. A vegetation survey of areas adjacent to 
the road was completed during well installation. Road removal began in June 2013 and took 
approximately 10 days. 

Road materials were sampled at four locations along the road length for engineering lab 
analysis of maximum compatibility, optimum moisture and actual moisture. Additional 
instrumentation was installed on the road location immediately after road removal. 

Peat core samples of the adjacent peatland and from the re-exposed peat from under the road 
were collected for peat physical property assessment and propagule viability. Surface samples 
from peat stockpiles were also collected at this time. Ecohydrologic measurements (water 
chemistry, water elevation and flow, soil temperature) and peat elevation measurements were 
repeated over the summer of 2013, 2014 and 2015. Laboratory work, including water chemistry, 
peat chemistry and peat physical characterization was competed over the fall and winter of 
2013/14. The propagule viability study was also completed over the fall and winter of 
2014/2015. 

Peat subsidence measurements after road removal in 2013 showed a rebounding of the peat 
column to a maximum of 0.12 m, with an average rebound of 0.02 m. 

Subsidence measurements in 2014 were slightly smaller than what was recorded in 2013, likely 
due to the exposed peat column experiencing its first freeze/thaw cycle over the winter. 

The water table remained close to or above the surface for the entire 2013 season (early June 
to late October). As peat rebounded in the road area, water tables stabilized to near the surface 
with localized surface ponding (ranging from 5 to 25 cm) in 2014. 

Preliminary flow modelling suggests water flow was slowed pre- and post-road removal, but as 
hydraulic conductivities increase with peat expansion, flow gradients should also decrease. 

Even with decreased flow through the road area, the net effect on soil moisture and water table 
position is minimal and unlikely to have an effect on vegetation health. 

Samples from the re-exposed peat under the road were viable (63% of cultures produced live 
vegetation), though they were less productive than samples collected adjacent to the road (90% 
of cultures produced live vegetation). 

Species richness was lower in cultures from the re-exposed peat under the road (four species) 
when compared to cultures from samples collected adjacent to the road (13 and 15 species in 
the upstream and downstream off-road samples, respectively). 

Propagule viability of re-exposed shallow peat was 88%, approximately twice as productive as 
peat propagules collected from stockpile. 



Suncor Energy Inc. 
Lewis In Situ Project 
Volume 1 – Project Description 
February 2018
 
 

 Page 6-61 

Approximately 83% of the bulk fill was reusable, suggesting borrow pit footprint could be 
reduced if reuse opportunities are maximized. However, portion of fill suitable for reuse will be 
dependent on individual site conditions. 

All areas along the road showed highest bulk densities (greatest compaction) in 2013 
immediately following road removal. Lowest bulk densities are observed in 2015, followed by 
slight increases in bulk density into 2016. However, 2016 values remain lower (less compact) 
than initial 2013 values. These trends were likely to be influenced by the construction of a 
gathering line in 2015, which likely re-disturbed the peat column. This unforeseen infrastructure 
addition may have "reset" any rebound trajectories that were experienced from 2013 to 2015, 
making it difficult to provide a comprehensive assessment of peat rebound from the time of road 
removal (June 2013). However, results from 2015 and 2016 indicate that areas of deeper peat 
deposits have experienced slightly more pronounced declines in bulk density, providing 
evidence that slightly greater rebound is experienced in areas characterized by a deeper peat 
column relative to areas with shallow peat deposits. 

Future Work 

Hydrological model testing is underway to examine changes in hydrologic flow through the 
entire fen pre- and post- road removal. A final report is expected by Q3 2017. 

Principal Investigator(s): Dr. Rich Petrone (Wilfrid Laurier University, University of Waterloo) 
and Dr. Terry Osko (Circle T Consulting) 

Industry Collaborator(s): Suncor 

6.12.2.3 Culturally Significant Wetland Plant Study 

Program Summary 

In 2014, Suncor initiated a study to investigate the propagation and establishment methods for 
native wetland and riparian plant species which have cultural value (i.e., Cultural Keystone 
Species). Through engagement and discussions with members of local communities including 
the Athabasca Chipewyan First Nation, Chipewyan Prairie First Nation, Mikisew Cree First 
Nation, Fort McMurray #468 First Nation, Fort McKay First Nation, and the Fort McKay Métis 
Community Association, this study is assessing propagation and establishment of up to 
10 wetland and riparian plant Cultural Keystone Species. 

The objectives of this program are to: 

1. Develop propagation and establishment protocols for 10 cultural keystone wetland and 
riparian plant species; and 

2. Expand wetland re-vegetation program to include more wetland riparian plants. 
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Progress and Key Findings 

 In 2014, Suncor, met with Elders and community representatives from the First Nations 
and Métis to discuss wetland plants of significance to First Nation communities across 
the region of Wood Buffalo. A total of 35 species were identified during the meetings, 
23 of which were wetland and riparian plant species. 

 In 2015, a literature review to assess the state of the knowledge regarding harvest 
methods, propagation, nursery production and field establishment was completed on 
12 wetland and riparian plant species. The 12 species included; Anthoxanthum nitens 
(sweet grass), Betula nana or B. pumila (bog birch), Heracleum sphondylium (cow 
parsnip), Larix laricina (tamarack), Mentha arvensis (wild mint), Myrica gale (sweet gale), 
Nuphar variegata (yellow pond lily), Rhododendron groenlandicum (Labrador tea), Rubus 
chamaemorus (cloudberry) , Salix bebbiana (Bebb’s willow/diamond willow), Sarracenia 
purpurea (pitcher plant/frog pants), and Vaccinium oxycoccos (small bog cranberry). 

 In the summer of 2016, harvest sites for seeds were identified and seeds were collected 
for all species except for Myrica gale, Rubus chamaemorus, Vaccinium oxycoccos and 
Salix bebbiana. Following seed collection, seed viability and germination testing was 
initiated, with results expected in early 2017. In November 2016, a meeting was held 
with Elders and community representatives to discuss progress in 2016 and next steps. 
Finally, in 2016 InnoTech Alberta was brought on as a funding partner for the program. 

 In 2017, meetings were held with Elders and community representatives to discuss 
progress in 2017 and next steps, a field trip was conducted with the Elders and 
representatives of the communities to observe sites and collect seeds from their 
traditional lands where the plant species occur, and a trip to Smoky Lake Forest Nursery 
with the Elders and representatives of all of the communities was conducted to 
demonstrate the seedling growth process. 

Future Work 

Future work includes the harvesting, extraction and registration of plant material, seed viability 
and germination testing, field trial design and location selection, nursery plant production, field 
planting and monitoring, and data analysis. 

Principal Investigator(s): Wild Rose Consulting 

Industry Collaborator(s): Alberta Innovates 

6.12.2.4 Evaluating Success in Fen Creation (Nikanotee Fen) 

Program Summary 

The goal of this program is to develop best management practices for design, construction and 
revegetation to support reconstruction of a fen on the closure landscape. The objectives of the 
Project are to: 

 create a self-sustaining ecosystem that is C-accumulating, capable of supporting a 
representative assemblage of fen species and resilient to normal periodic stress 
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 validate a fen hydrological model and the feasibility of fen reconstruction 

 evaluate design choices, optimize future fen designs and minimize costs 

Progress and Key Findings 

Five-year technology transfer document is complete, to be finalized by end of 2017. Monitoring 
data was collected in summer 2017 on water quality, water quantity and LFH. Peer-reviewed 
publications are being prepared (ongoing). 

As of 2017, key learnings are 

 the fen is functioning hydrologically as designed 

 effective planting techniques include moss layer transfer method and seedlings, not 
direct seeding 

 the fen is generally receiving good quality water because salts and naphthenic acids 
flushed from the upland tailings sediments are filtered out by the peat base 

 fen has become a net sink for carbon throughout the growing season 

 mulching plots results in lower EC, more moss cover (30 to 40%) and lower seedling 
growth. 

Future Work 

Suncor, in collaboration with other COSIA members, is working to develop and initiate a second 
phase of research on the Nikanotee Fen. Phase 2 overall goals include: 

 determine longer-term trajectory of the Nikanotee Fen Watershed 

 adjust water table and plant additional species to improve fen vegetation species 
diversity 

 provide ongoing assessment of fen ecosystem function projecting various climate cycles 
and trends 

 develop alternate designs and strategies suitable for closure landscapes. 

Principal Investigator(s): University of Waterloo 

Industry Collaborator(s): TBD 

6.12.3 Wildlife and Biodiversity Research 

6.12.3.1 Early Successional Wildlife Species 

Through Canada’s COSIA, Suncor is supporting the proposed development of a 5-year wildlife 
monitoring joint industry project to: 

 address the requirements for reclamation certification 

 evaluate wildlife use of the reclamation areas and areas adjacent to the development 
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 assess the return and re-establishment of wildlife on reclamation areas 

 evaluate the effectiveness of practices and principles applied in reclamation areas to 
improve biodiversity.  

Starting in 2016, focal taxa representing aquatic, semi-aquatic, terrestrial, and avian species are 
monitored from reclaimed habitats, mature forest, cleared, burned, and logged juvenile stands 
on oil sands leases using a combination of methods, including visual encounter surveys and 
pitfall trapping (amphibians), point count surveys (songbirds), live trapping (small and 
medium-sized mammals), autonomous acoustic monitoring (amphibians, bats), snow tracking 
(winter-active mammals), remote cameras and incidental observations (mammals). 

The results of the monitoring program will be used to quantify the successful re-establishment of 
wildlife habitat on reclaimed areas, and over time, these data will be used to evaluate the 
validity of habitat models and predictions of project effects and to promote the development of 
rapid assessment tools for reclaimed land. 

Principal Investigator(s): LGL 

Industry Collaborator(s): Suncor Energy Inc., Canadian Natural, Fort Hills Energy LP, Imperial 
Oil Resources Ventures Limited 
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