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4.0 RISK MANAGEMENT AND COMPLIANCE 

4.1 Risk Management 

4.1.1 Risk Management Principals 

Risk management is fundamental in allowing Suncor Energy Inc. (Suncor) to balance the 
demands of risk and opportunity in a structured and systematic way in order to achieve 
business goals. Risk management at Suncor is driven through its Operational Excellence 
Management System (OEMS), which provides a framework of controls including consistent 
standards, processes and procedures (Volume 1, Section 1.1.4). The OEMS structure uses a 
continual improvement cycle (plan-do-check-act) approach through a number of systems 
elements including risk management, legal requirements and commitments, operations and 
maintenance controls, emergency management communication and stakeholder relations, 
quality assurance, incident management, and corrective actions, among others. 

As set out in Suncor’s Risk Management Policy, we are committed to a culture of operational 
discipline including the proactive, transparent and consistent identification and management of 
risk. This discipline allows Suncor to balance risks and opportunities in a structured and 
systematic way. Suncor makes risk-informed decisions that reflect our triple-bottom line 
responsibilities and obligations, the input of our stakeholders, and our guiding principles for risk 
management. 

4.1.2 Risk Management Approach 

Suncor’s Risk Management Standard provides a consistent approach to risk management and 
the tools to implement the standard. Suncor’s risk management approach is an iterative process 
that is consistent with ISO 31000 standards. Over Lewis In Situ Project’s (Lewis Project’s) 
lifecycle, the risk management program will ensure that Suncor: 

 delivers on sustainable development commitments (economic, environmental and social) 

 operates in a safe, reliable and compliant manner 

 drives efficient, orderly and environmentally responsible development of the oil sands 
resource. 

During operation of the Lewis Project, Suncor will leverage the corporate OEMS system to 
manage risk. The risk management process, applied to the Lewis Project, includes the following 
steps: 

1. Establish context: Define the external project setting in order to define the basis of risk 
analysis. The external setting includes the sub-surface context (geology and reservoir), 
environmental context (air, terrestrial, aquatic environments) and the socio-economic 
context (traditional land use (TLU), socio-economics, land use). For the Lewis Project, 
baseline data collected for the environmental impact assessment (EIA) will be used to 
establish the project context. 



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

 Page 4-2 

2. Risk assessment: Identify context-specific risks through an EIA and other methods by 
considering the potential for Project activities (Volume 1, Section 3.0) to impact the 
environment, stakeholders, resource conservation and public safety, within the Lewis 
Project context. For the Lewis Project, principal risks correspond to potential 
environmental residual impacts ranked as moderate or high in the EIA. 

3. Risk treatment: Identify risk treatment plans to address the principal risks. Treatment 
options may include risk receptor monitoring, engineered controls, procedural solutions 
and adaptive management plans. 

4. Evaluate and review: Evaluate and review the effectiveness of risk treatment plans and 
implemented controls. Regularly review Lewis Project risks and modify as required 
based on changes to the Project context or Project activities. 

5. Communicate and engage: For potentially impacted stakeholders, Suncor will 
communicate information on the status of relevant risks and the effectiveness of risk 
treatments and engage with stakeholders throughout the risk management process 
(Volume 1, Section 5.0). Suncor will provide updates on the status of and changes to 
principal risks to stakeholders as part of the long-term stakeholder engagement plan 
(Volume 1, Section 5.0) and to the Alberta Energy Regulator (AER) as part of 
performance reporting and environmental reporting under Environmental Protection and 
Enhancement Act (EPEA). 

4.1.3 Environmental Impact Assessment Summary 

4.1.3.1 Approach 

The purpose of this EIA is to identify, evaluate and report the potential environmental and 
socio-economic effects of the Lewis Project. The EIA is intended to provide sufficient 
information for reviewers to understand: 

 the nature of the Lewis Project 

 the environmental and social setting in which the Lewis Project would occur 

 the effects the Lewis Project is expected to have on that environmental setting 

 the mitigation measures to be used to reduce or eliminate potential adverse effects or to 
enhance potential positive effects 

 the management and monitoring plans proposed to manage residual effects and for 
ongoing adaptive management. 

The scope and approach of the EIA was determined based on the Lewis Project Terms of 
Reference (Volume 3, Appendix A), AER Draft Directive 023: Oil Sands Project Applications, 
EPEA’s Guide to Content for Energy Project Applications, and Alberta Environment and 
Sustainable Resource Development’s (ESRD) Guide to Preparing Environmental Impact 
Assessment Reports in Alberta (ESRD 2013). 
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4.1.3.2 Constraints Planning 

The EIA approach uses constraints planning that include, where possible, attention to 
sensitivities during project design planning to guide the placement of surface disturbances. This 
involved identifying environmental sensitivities early in the design process, assessing and 
mapping these and, where possible, locating Lewis Project facilities away from areas of higher 
sensitivity and preferentially in areas of lower sensitivity. 

4.1.3.3 Evaluation of Impacts 

The assessment of Lewis Project impacts is based upon measured, estimated, or reasonably 
expected changes (effects) in local or regional characteristics of a selected environmental or 
socio-economic component (i.e., an effect receptor). These effect receptors or key resource 
indicators are representative of the larger environment, with the assumption that if little to no 
effect to the receptor is identified, the broader environment will not be affected. The 
identification and selection of receptors is dependent upon the current scientific understanding 
of how they interact with the environment in which the Lewis Project will be developed. 

For each identified receptor, an assessment of the potential effect is made using the criteria of 
direction, geographic extent, magnitude, duration, frequency, and confidence in the 
relationships between cause and effect. These criteria may be defined on a discipline-specific 
basis, where appropriate, to reflect specific regulatory or industry standard assessment 
methods. This assessment is undertaken assuming that mitigations occur as presented. For 
terrestrial disciplines (e.g., soils, vegetation, wildlife, biodiversity, and land use), this assessment 
is also undertaken in the local study areas assuming reclamation occurs as discussed. 

An overall residual impact assessment rating for each identified receptor is derived based upon 
the predicted effect for each individual criterion. A residual Lewis Project impact is defined as an 
effect that cannot be fully mitigated, avoided, or eliminated. Thus, the quantification and 
description of a residual impact includes consideration of available mitigation procedures and 
opportunities. Effects discussed in the Lewis Project EIA include those occurring due to the 
maximum disturbance scenario (e.g., all Lewis Project components developed and operating at 
one time) and those effects remaining after mitigation and reclamation activities have been 
completed (i.e., the residual impacts). 

4.1.3.4 Assessment Cases 

The Lewis Project is assessed on the basis of three development cases: Baseline, Application 
and Planned Development. 

The Baseline Case considers the existing environmental conditions in the relevant study areas 
prior to development of the Lewis Project, including disturbances associated with existing and 
approved projects. Resource delineation disturbances for the Lewis Project (e.g., exploration 
operations, as well as existing seismic lines) are included in the Baseline Case.  
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The Horse River Fire of 2016 affected 6,848 ha of the terrestrial local study area (TLSA) and 
114,370 ha of the terrestrial regional study area (TRSA). The extent of the 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. 

The Application Case considers the baseline conditions with the effects of the Lewis Project 
added. The Lewis Project footprint and well pad siting will continue to be refined considering 
resource delineation, consultation feedback, TLU information, and Lewis Project design criteria. 

The Planned Development Case considers the potential cumulative effects that may result from 
the interaction of several projects or activities within a region. Cumulative effects may occur as a 
result of simultaneous activities within the same geographic boundaries or activities that occur 
over time. Regional cumulative effects are estimated on the assumption that all existing, 
approved and proposed future projects will be developed to their maximum extent and be fully 
operational at one time, concurrent with full development of the Lewis Project. Additional 
proposed three dimensional (3D) seismic programs for the Lewis Project are included in the 
Planned Development Case. 

4.1.3.5 Impact Assessment Key Conclusions 

The Lewis Project EIA predicted residual environmental impacts will be low to high, provided 
that appropriate mitigation and monitoring measures as described are implemented. Suncor has 
a robust stakeholder and Aboriginal engagement program that is ongoing. Information received 
from the ongoing engagement and TLU studies will be considered, and where appropriate, 
incorporated into final Project design, mitigation and monitoring programs. 

Summaries of all Lewis Project EIA components are provided below. For comprehensive details 
of Lewis Project EIA components and Project effects, as well as residual impacts, see 
Volume 2, Sections 4.0 to 19.0. Table 4.1-1 summarizes predicted residual impacts in the 
Application Case. Table 4.1-2 summarizes predicted residual impacts in the Planned 
Development Case. 

4.1.3.6 Identification of Risk 

Step 2 in Suncor’s corporate OEMS risk management process requires an identification of 
principal project risks. Potential effects with residual impacts of moderate or high in the 
Application Case are indicated in boldface type in Table 4.1-1. These potential impacts are 
inputs to Suncor’s risk assessment and will be addressed by treatment plans to be implemented 
during Lewis Project operations. In some instances, potential effects with residual impacts of 
low (i.e., impacts to groundwater quality and quantity) have also been identified as principal 
risks. 
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Table 4.1-1: Summary of Application Case Residual Impact Ratings 

Category Indicator/Component Effects Residual Impact 

Air 

SO2 

NOx 

CO 
PM2.5 

PM deposition 

The comparison between the Baseline and Application cases indicates that the predicted effect of the 
Lewis Project emissions on ambient concentrations within the Air Quality Regional Study Area 
(AQRSA) is sufficiently small that they are unlikely to be detected. 
Ambient concentrations of selected compounds attributable to AQRSA operations at representative 
community, cabin and recreational area locations are predicted to be less than the applicable Alberta 
Ambient Air Quality Objectives (AAAQO) for all three assessment cases, for all pollutants. The 
community exposure residual impact is rated as low. 
Although naturally high ozone (O3) concentrations occur in the area, the incremental impact from the 
Lewis Project NOx emissions is expected to be moderate. The residual O3 impact for the Lewis Project 
is predicted to be low given the relatively low level of precursor emissions in the region.  

Low 

Acid deposition The Lewis Project increases the maximum predicted potential acid inputs (PAI) minimally. Low 
Nitrogen deposition The Lewis Project increases the maximum predicted nitrogen deposition minimally. Moderate 

Odourous emissions Maximum predicted concentrations of hydrogen sulphide (H2S), carbon disulphide, thiophenes, 
benzene, formaldehyde, n-hexane and toluene are below the AAAQO and odour thresholds. Low 

Noise Project operation The cumulative sound levels at the 1.5 km boundary locations due to the Lewis Project are expected to 
comply with permissible sound levels and residual impacts are considered low.  Low 

Hydrogeology 

Groundwater pumping The Lewis Project will likely not be using groundwater for makeup water for steam production. Instead, 
process water from Suncor’s Base Operation will be imported by pipeline. Neutral 

Ground heave due to 
steaming 

It is expected that ground heave will occur in proximity to well pads and that this has the potential to 
negatively impact groundwater-surface water interaction at a local scale by changing surface water 
flow and groundwater flow. Given that the surficial material in the Hydrogeological Local Study Area is 
primarily low permeability till and groundwater-surface water interaction is expected to be minimal, it is 
not anticipated that mitigation of changes to groundwater-surface water interaction due to ground 
heave are necessary. 

Neutral 

Casing failures during 
steaming and recovery 

Well casing failure will be mitigated through appropriate design and construction, as well as operating 
below pressures and temperatures that the wells will be designed for. In the unlikely event that a 
casing failure occurs, the Emergency Response Plan would be followed and remediation of any 
subsurface contamination would be implemented. 

Neutral 

Thermal plumes due to 
steaming 

There is no practical method to prevent groundwater from being heated by the steaming and 
production wells. Mitigation will be achieved by monitoring for thermally mobilized constituents near 
each production well and, if detected, the plume will be monitored.  

Neutral to low 
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Category Indicator/Component Effects Residual Impact 

Hydrogeology Surface facility spill 

Upset conditions may result in spills or leaks at the central processing facility (CPF), pipelines and at 
well pads. This could result in contamination of groundwater. In the event that a spill or leaks were to 
occur, an Emergency Response Plan would be followed and remediation of any subsurface 
contamination would be undertaken. 

Neutral to low 

Hydrology Mean annual runoff, 
peak flows and low flows 

Lewis Project effects on peaks flows in Jackpine Creek represent the only effect above a measurable 
threshold. Increases in mean annual runoff and peak flows in Jackpine Creek may increase the 
severity of erosion that occurs during peak flow events; however, the magnitude of the erosion 
increase will be moderate, similar to the magnitude of increases to peak flows. 
All Lewis Project-related hydrologic effects within the Steepbank catchment are low, and will decrease 
further at the point where the Steepbank River reaches the Athabasca River. Moderate effects within 
the Jackpine Creek catchment will decrease to low by the time flows reach the Muskeg River, and will 
further decrease at the point where the Muskeg River reaches the Athabasca River. 

Neutral to 
moderate 

Surface water quality 

Sedimentation of 
waterbodies and 
watercourses 

Sediment and contaminants into watercourses and waterbodies through runoff or accidental releases 
will be minimized by mitigation measures. Low 

Groundwater-surface 
water interactions 

Process water for steam generation will likely be imported from Suncor’s Base Operations, so no 
groundwater will be pumped for this purpose. Therefore, the Lewis Project will have minimal effect on 
groundwater-surface water interaction in terms of water movement. 

Low 

Catchment land use 

Surface water runoff will be collected in a runoff pond and tested prior to release. Runoff ponds are 
well established methods to mitigate sedimentation effects from increased runoff. Dissolved 
constituents, such as major ions, are typically lower in concentration in runoff when compared to 
groundwater. The release of increased surface runoff into natural watercourses will not result in the 
increase of dissolved water quality constituents. 

Low to moderate 

Surface water 
withdrawals 

Withdrawals will be infrequent and will be monitored, and therefore, will not have a widespread effect 
on quantity or quality of surface water. Withdrawal limits will be set by Alberta Environment and Parks 
(AEP) under the Water Act. When obtaining water for construction and drilling, Suncor will 
preferentially use water from borrow sources or ponds before applying on diversion licences from 
natural waterbodies. 

Low 

Wastewater disposal and 
accidental release 

Domestic wastewater will be trucked to and treated offsite at an approved third part facility. 
Accidental releases generally occur due to production or disposal well casing failures, or by spills. 
Wells for both deep disposal and production will be designed using current best management practices 
(BMP), and will be monitored for casing failures. An Emergency Response Plan will be implemented in 
the event of an accidental release due to casing failure, or any other type of spill.  

Low 

Waterbody acidification Acidifying effects on surface water quality on lakes as assessed in the Application Case is similar to 
the Baseline Case. Low 
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Category Indicator/Component Effects Residual Impact 

Aquatic ecology 

Loss or alteration of fish 
and riparian habitat 

Physical Lewis Project components that could potentially cause direct loss or alteration of fish and 
riparian habitat include surface facilities and watercourse crossings required for roads, pipelines and 
utility corridors. 
In addition to setbacks, BMP will be incorporated to minimize sediments from entering streams during 
construction and operation. BMP for the control of surface erosion will be used during construction of 
the CPF, well pads, and other surface features (e.g., borrow pits, roads, etc.), and will be tailored 
specifically to the topography, drainage and soil characteristics at each site. 

Low 

Fish abundance and 
health 

Unmitigated, direct sediment load effects to fish populations include physiological responses. With the 
effective implementation of mitigation measures (i.e., setbacks and BMP), the residual impact of the 
watercourse crossings on aquatic ecology will be low. 

Neutral to low 

Benthic communities 
Benthic invertebrates will be affected during instream construction at watercourse crossing sites and 
during the construction of the CPF site. However, benthic communities are expected to re-establish 
within a year of construction. 

Low 

Groundwater - surface 
water interactions and 
thermal plumes 

No groundwater withdrawals are planned as part of the Lewis Project; as a result, there will be no 
groundwater effects to surface water quantity and consequently, aquatic ecology. 
The risk management approach will use monitoring, modelling, and other tools to identify and evaluate 
increasing trends in mobilized constituents at a local scale. Groundwater will be monitored for 
thermally mobilized constituent concentrations and flow direction using monitoring wells. The 
groundwater data will be used to assess the risk to potential receptors. If the risk assessment indicates 
that a receptor will be negatively affected by thermally mobilized constituents attributable to the Lewis 
Project, then mitigation measures will be implemented. 

Neutral to low 

Ground heave or 
subsidence 

Ground heave due to subsurface thermal operations may have the potential to alter fish habitat. 
Changes to surface water quantity and sediment loads due to heave are not predicted to occur 
because surface flow will maintain existing drainage patterns and flow rates even with a gradual 
surface rise. Additionally, displacement due to heave is predicted to be well within the range of 
variability in the Lewis Project Area, and is considered small relative to the size of most local landforms 
and topographic relief. Therefore, aquatic ecology is not predicted to be effected by ground heave 
because surface water quantity changes are not anticipated. 

Neutral 

Soils and terrain 

Terrain disturbance 
Effects on landforms will be localized and will not affect overall landform diversity. For most terrain 
units, conservation and reclamation measures will be designed to reclaim disturbances to equivalent 
land conditions. 

Low 

Ground 
heaving/subsidence 

Steam operations in proximity to well pads are not expected to play a major role in ground heaving and 
subsidence during operations as compared to freeze-thaw and wet-dry cycles. The potential for ground 
heave attributable to subsurface thermal operations is considered low with no discernable changes in 
topography or soil quality. 

Low 
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Category Indicator/Component Effects Residual Impact 

Soils and terrain 

Soil disturbance 

Organic soils affected by the Lewis Project are poorly drained with high water tables within 1 m of the 
surface. Concerns with these soils include excess soil moisture and associated difficulties in salvage 
operations, as well as susceptibility to rutting and compaction. Mineral soils affected by the Lewis 
Project are either peaty, coarse-textured, fine-textured, moderately fine-textured or moderately coarse-
textured. Since surface materials will be salvaged from these soils, the salvaged and onsite materials 
may be prone to both wind and water erosion. Stockpiling of these materials will include mitigation 
measures for erosion control. Effects on soils will be localized and will not affect overall landform 
diversity. Effects on soils will be reduced by constructing in existing disturbed areas, where practical. 
Monitoring will be implemented during reclamation to reduce effects on adjacent undisturbed areas. 

Low 

Soil erosion (wind and 
water) 

Organic soils with a negligible rating for wind erosion will be primarily affected by the Lewis Project. 
Soil map units classified with negligible and low water erosion ratings will have the largest disturbance 
areas. The duration effect on wind and water erosion is anticipated to be medium-term during 
operations, on a seasonal basis; highest water erosion risks occurring during spring melt and runoff or 
heavy rainstorms. Wind erosion risk is anticipated to be greatest during periods of hot, dry weather 
over the summer months. Mitigation measures for managing soil erosion (including road areas) are 
outlined in the Conceptual Conservation and Reclamation Plan. 

Low 

Changes to soil 
suitability for reclamation 

Residual effects that affect soil quality also reduce the potential for reclamation soil suitability. These 
effects include admixing, increase in soil bulk density as a result of compaction, nutrient dilution, 
contamination, alteration of soil pH, and soil volume loss because of erosion. The majority of the soils 
affected by the Lewis Project are rated organic for reclamation suitability in their upper and lower lifts. 
Most areas containing organic soils will not be salvaged; instead, during construction of facilities such 
as well pads, the organic material will be covered with geotextile and then capped with fill material 
directly on the site. At closure, fill material and geotextile will be removed, where required. This 
approach will result in a no net change for those soil series rated as deep organic. 

Low 

Potential soil acidification The effects of the Lewis Project emissions will result in an increase in soils at critical load of less than 
100 ha. Soil series mostly effected are Steepbank soils. Low 

Vegetation and 
wetlands 

Distribution of ecological 
land classes (ELC) 

There will be an increase in the area of upland ELC following reclamation because baseline 
disturbances will be reclaimed to ELC. Low 

Distribution of sensitive 
ELC 

After reclamation, sensitive sandy soil ELC will increase in area, however, bogs and fens will 
decrease. Moderate 
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Category Indicator/Component Effects Residual Impact 

Vegetation and 
wetlands 

Distribution of Alberta 
Wetland Classification 
System classes 

The residual impact rating to Alberta Wetland Classification System wetlands will be moderate due to 
the loss of bogs and fens. The current knowledge on peatland reclamation is still in the early stages 
and the establishment of peatlands naturally occurs at a time scale beyond the scope of typical Lewis 
Project reclamation plans. Suncor will continue to monitor the Nikanotee Fen reclamation trial and to 
engage with regional wetlands initiatives; specifically, peatland reclamation. Through its membership in 
Canadian Oil Sands Innovation Alliance (COSIA), Suncor has access to research results. Suncor will 
incorporate the results of ongoing oil sands reclamation research in future reclamation planning to 
improve reclamation timing and success. 

Moderate 

Distribution of old growth 
forest 

The Lewis Project affects old growth forests, primarily in the aspen, balsam poplar, or white birch old 
growth forest class. The assessment does not take into account the establishment of new old growth 
forests that will mature in comparison to their age status at baseline or the amount of old growth forest 
that may remain within the boundaries of the Horse River Fire. There is also uncertainty whether 
reclaimed habitats will provide the same set of species found in undisturbed mature to old growth 
forest habitat even after years of forest development. 

Moderate 

Sensitivity of vegetation 
to air emissions 

Nitrogen deposition on sensitive regional habitat classes is predicted to increase. Potential effects are 
highest in lowland coniferous habitat. Even though nitrogen deposition will cease following the 
cessation of Lewis Project activities, any changes in plant community composition and species 
diversity will remain. Post reclamation impact ratings are assessed as low for majority of the habitat 
classes, owing to the neutral or positive outcomes following reclamation. However, post reclamation 
ratings for wetlands remain as moderate. 

Moderate 

Observed rare plant 
species and ecological 
communities 

Twenty plant species tracked or watched by Alberta Conservation Information Management System 
are recorded within the Local Study Area, including three vascular species, nine bryophyte species 
and eight lichen species. There are a total of 176 occurrences distributed among the 20 species, with 
lichen species representing 152 of these occurrences. 
Mitigation may be attempted for rare vascular species that are affected by the Lewis Project footprint, 
however, the effectiveness is uncertain. After reclamation, the residual impact will be moderate as 
there is uncertainty whether reclaimed habitats will provide for the same set of rare species found in 
undisturbed habitat. 

Moderate 

Rare plant potential 
ELC areas ranked high and moderate for rare plant potential will decrease in the Application Case. 
Following reclamation, the high and moderate ranked ELC will decrease slightly. Overall, the residual 
impact rating on rare plant potential attributed to clearing will be low. 

Low 

Potential weed and non-
native species 
establishment 

The Lewis Project may increase the occurrence of weeds and non-native species in the TLSA through 
transport of weed seeds on construction equipment and workers. Clearing and construction activities 
may also increase the likelihood that weeds will become established, since disturbed soils and 
vegetation communities are less resilient to non-native species introduction. The residual impact is 
predicted to be low with the implementation of vegetation management strategies. 

Low 
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Category Indicator/Component Effects Residual Impact 

Wildlife 

Effects of Project noise 
and lighting on wildlife 
habitat use 

The cumulative sound levels at the 1.5 km boundary locations due to the Lewis Project are expected to 
comply with permissible sound levels and that residual impacts are considered low. The effects of 
artificial light on wildlife species will be reduced through the use of light-reduction mitigations, such as 
lessening sky glow through the use of light shields during operations, and reducing the number of 
lights used to the minimum amount needed for safety. 

Low 

Effects of hydrological 
changes on wildlife 

The loss and alteration of wetland habitat (i.e., swamp, riparian, and open water habitat types) and 
hydrology may negatively affect some wildlife species in the TLSA, including amphibians, shorebirds, 
and aquatic mammals such as beavers. Decreasing amounts of good-quality food and water is 
believed to lead to changes in wildlife behaviour and loss of habitat for wildlife species. Site-specific 
hydrology and wetland data is available for the TLSA; however, there is limited understanding of cause 
and effect relationships of these changes on all wildlife species. Confidence in the assessment is 
moderate. With the implementation of mitigations, the residual impact for hydrological changes on 
wildlife is predicted to be low. 

Low 

Effects of exploration 
and seismic activities on 
wildlife habitat 

Low-impact techniques are current standard best practices for seismic activities. Because of these 
improvements and mitigations, the residual impact of the Lewis Project seismic exploration activities 
on wildlife, are predicted to be low. 

Low 

Effects of aboveground 
pipelines on wildlife 
movement 

Aboveground pipelines for the Lewis Project may alter wildlife movement. Wildlife crossings and 
locations for the Lewis Project will be designed in accordance with the 2014 Aboveground Pipeline 
Wildlife Crossing Directive. Following reclamation, the pipelines will no longer be present on the 
landscape and, therefore, the residual impact of aboveground pipelines on wildlife movement is 
predicted to be low. 

Low 

Effects of Project on 
wildlife health 

For all receptors, no incremental increase in the exposure ratios is expected from the Baseline Case to 
the Application and Planned Development cases, which indicates that the Lewis Project is not 
contributing to increased risks in these receptors and thus, wildlife health in general. 

Neutral 

Canadian toad 

Although previously detected in the region, the Canadian toad was not identified in the TLSA and, 
thus, Canadian toad populations are not expected to be affected by the Lewis Project. Mitigation 
measures, such as minimizing vegetation clearing, vegetated movement culverts, avoidance of pine 
habitat (i.e., sandy soils), the protection of uncommon wetland types, and buffers around wetlands and 
waterbodies, will minimize any potential effects to this species. 

Moderate 

Western toad Moderate amount of suitable habitat affected, mitigation by habitat reclamation. Moderate 

Yellow Rail With the application of mitigation measures and the substantial increase in high and good quality 
habitat availability following reclamation, the residual impact is low. Low 

Olive-sided flycatcher High amount of suitable habitat affected, mitigation by habitat reclamation and timing constraints. Moderate 
Canada warbler High amount of suitable habitat affected, mitigation by habitat reclamation and timing constraints. Moderate 
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Category Indicator/Component Effects Residual Impact 

Wildlife 

Raptors 
Moderate amount of suitable habitat affected. Mitigation measures include halting clearing and 
construction activities if an active nest site is discovered, and implementing current standards for 
power lines, which incorporate bird safe measures. 

Moderate 

Woodpeckers Moderate amount of suitable habitat affected, mitigation by habitat reclamation and timing constraints. Moderate 
Old growth forest birds High amount of suitable habitat affected, mitigation by habitat reclamation and timing constraints. Moderate 

Moose High amount of suitable habitat affected, mitigation by habitat reclamation and provision of pipeline 
crossing opportunities. Low 

Canada lynx High amount of suitable habitat affected, mitigation by habitat reclamation and reduction in access for 
trapping. Moderate 

Fisher High amount of suitable habitat affected, mitigation by habitat reclamation and reduction in access for 
trapping. Moderate 

Beaver Moderate amount of suitable habitat affected, mitigation by habitat reclamation. Low 

Northern myotis 
Moderate amount of suitable habitat affected, mitigation by habitat reclamation. Minimizing vegetation 
clearing during the migratory bird nesting period will also reduce Lewis Project effects on maternity 
roosts for the northern myotis. 

Low 

Common Nighthawk Moderate amount of suitable habitat affected. Mitigation measures, as well as the adaptability and 
wide variety of habitats used by common nighthawks result in a low residual impact rating. Low 

Woodland caribou 
The Lewis Project is located outside a Caribou Range, which have been designed to encompass 
critical caribou habitat, as a result the effects to woodland caribou are expected to be low in 
magnitude. 

Low 

Biodiversity 

Density of linear 
disturbance within 
landform classes 

Roads and other large width disturbances will have a greater effect on fragmentation and access than 
smaller 3D seismic lines; these greater effects will result from vehicle movements and noise effects on 
wildlife, dust generation, and the width of the corridors acting as a barrier. 

Low 

Habitat class area  
The residual loss of bogs and fens may result in effects to biodiversity resources found within these 
habitats, as bogs and fens provide habitat for assemblages of species which are different from those in 
other wetlands. 

Moderate 

Interior habitat area 

Reclaimed forest areas will be younger and shrubbier than adjacent forests and they will likely remain 
different from adjacent mature forests for several decades; thus edge effects and fragmentation will 
likely persist for years. Reclaimed areas may also attract additional competitors and predators as 
these areas are initially high in food resources and allow excellent line of sight, resulting in a decline in 
sensitive species populations. 

Moderate 
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Category Indicator/Component Effects Residual Impact 

Land use and 
management 

Vascular plant total 
species richness 

Reclamation may return habitat conditions similar to baseline, but the right conditions for full vascular 
plant diversity establishment may not exist until the forest substrate develops, with appropriate littler 
layer, organic content, moisture holding capacity, nutrient availability, open growth space, and natural 
microflora and microfauna communities. Reclamation may help establish native vascular plant 
communities over time. 

Moderate 

Nonvascular plant total 
species richness 

While reclamation may return habitat conditions similar to baseline, reclaimed habitats are unlikely to 
support a full complement of native nonvascular species, particularly uncommon species or species of 
concern, years. The establishment of nonvascular plant species may be limited by spore or other 
propagule dispersal abilities and lack of appropriate microsites with environment conditions needed for 
establishment. 

Moderate 

Songbird and allies total 
species richness 

While reclamation may return habitat similar to baseline, native bird species require habitat areas with 
suitable food, nesting and cover resources. These conditions, as well as the community inhabiting the 
site, will change over time as the tree, shrub and herbaceous plant diversity progresses through the 
seral stages of pioneer/pole sapling to mature and old growth. 

Low 

Mammal total species 
richness 

While reclamation may return habitat similar to baseline, mammal species require habitat areas with 
suitable food, denning, rearing and cover resources. These conditions, as well as the mammal 
community inhabiting the site, will change over time as the tree, shrub and herbaceous plant diversity 
progresses through the seral stages of pioneer/pole sapling to mature and old growth. Species may 
also be limited by the increased presence of predators in reclaimed areas. 

Low 

Disturbance 

The Lewis Project facilities and infrastructure have been located to use existing disturbed areas to the 
extent feasible (i.e., use of existing 3D seismic, cutblocks, rights-of-way (ROW), seismic/trail, and 
wellsite areas). After reclamation, there will be a decrease in disturbance with the reclamation of both 
Project-related and some baseline disturbances. 

Moderate 

Access 

The Lewis Project will control access to the Lewis Project footprint and ensure public safety with 
signage, rollback and fencing where necessary. The Lewis Project will strive to develop an access 
management plan in cooperation with Aboriginal stakeholders, neighbouring industrial stakeholders, 
government and recreational stakeholders in order to address concerns and implement access 
management controls accordingly. 

Low 

Consumptive recreation 
(trapping) 

The Lewis Project will create divergent effects resulting from access creation (i.e., furbearer habitat 
loss and fragmentation and improved access for trappers), and will result in both positive and negative 
effects on trapping. In addition, adjacent lands, especially near the CPF and other surface facilities as 
well as access roads, may experience a reduction or dispersion in furbearer population due to noise, 
presence of people and vehicle/animal collisions. However, improved access via utility corridors, could 
allow easier access for trappers to their trapping areas, provided that locations where the Lewis 
Project and trapper trails intersect are not obstructed. 

Moderate 

Residences Mitigation for potential disruption of access, visual, noise, and dust disturbance will result in a 
negligible to very low aesthetic and visual effect. Low 
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Category Indicator/Component Effects Residual Impact 

Traditional land use 

Harvesting and 
harvesting areas 

There will be varying loss in high and good quality habitat for game species, including moose, Canada 
lynx, fisher, and beaver. Portions of three Aboriginal-held registered fur management area (RFMAs) 
will be removed by Lewis Project facilities and be unavailable to trapping activities. However, these 
land bases will be available for trapping with the gradual growth of vegetation cover and the return of 
furbearers throughout revegetation and following reclamation. Additionally, there will be a loss of 
access created by the Lewis Project, the effects of which are both positive and negative. 

Low 

TLU sites and use 

The Lewis Project footprint will disturb less than 1 ha associated with the trail/trapline system that falls 
within the TLSA, creating potential access fragmentation and obstructions, resulting in disruptions to 
trail system continuity. Additionally, newly created linear development associated with the Lewis 
Project, particularly in the northern section of the TLSA, may result in an increase in trail system usage 
by both traditional and non-Aboriginal users. 

Low 

Historical resources Historical resource sites 

With mitigation measures applied, the rating is neutral for known archaeological resources, low for 
known heritage structures, moderate for undiscovered historical resources (both archaeological, 
palaeontological and historic), and low for heritage standing structures without historical resource 
values. 

Neutral to 
moderate 

Health risk 
assessment Air emissions The results of the human health risk assessment and ecological risk assessment indicate that the 

Lewis Project will not contribute appreciably to the health risks above current levels. Neutral 

Socio-economic 

Construction phase - 
provincial economy The provincial economic effects of the Lewis Project will be positive. Moderate 

Construction phase - 
regional economy The regional economic effects of the Lewis Project will be positive. Moderate 

Traffic and transportation For all analysis scenarios, the four study intersections exhibited no operational concerns or warrants 
for improvements. Low 
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Table 4.1-2: Summary of Planned Development Case Residual Impact Ratings 

Category Indicator/Component Effects Residual Impact 

Air 

Ambient sulphur dioxide 
(SO2) concentration  

The evaluation indicates that Lewis Project emissions will not substantially contribute to maximum 
ambient concentrations in the AQRSA or Air Quality Local Study Area (AQLSA). The predicted maxima 
for certain averaging periods are above the AAAQO; however, the Lewis Project contribution to those 
maxima is minimal. 

Moderate 

Ambient nitrogen dioxide 
(NO2) 

The changes occur in the AQLSA and AQRSA. Air quality changes occur over a wider area than that 
predicted for the Application Case and the aerial extent of NO2 concentrations above the ambient 
guidelines is greatest for the oil sands area north of Fort McMurray. 

Moderate 

Ambient PM2.5 
concentration 

The Planned Development Case evaluation indicates that maximum ambient concentrations will 
increase across the AQRSA. Maximum 1-hour and 24-hour values are above the AAAQO. The Lewis 
Project contribution is minimal. 

Moderate 

Acid deposition 
Deposition greater than critical loads on a small scale are predicted to occur throughout the AQRSA 
and AQLSA with the highest predicted deposition occurring in the area near the other major regional 
sources. 

Moderate 

Nitrogen deposition 
Deposition greater than critical loads on a small scale are predicted to occur throughout the AQRSA 
and AQLSA with the highest predicted deposition occurring in the area near the other major regional 
sources. 

Moderate 

Hydrogeology Groundwater pumping  The Lewis Project will likely not be using groundwater for makeup water for steam production. Instead, 
process water from Suncor’s Base Operation will be imported by pipeline. Neutral 

Hydrology Mean annual runoff, 
peak flows and low flows 

Planned Development Case effects to peak flows in Jackpine Creek increase to high, the effects on 
mean annual runoff and peak flows in the North Steepbank river increase to moderate, and the effects 
on mean annual runoff in the Lower Steepbank drainage area increase to moderate. 

Low to high 

Surface water quality 
Catchment land use Cumulative effects on surface water quality from changes to land use within watersheds are expected 

to be the same as for the Application Case. Low to moderate 

Waterbody acidification Two additional lakes are predicted to acidify in the Planned Development Case. Low 

Aquatic ecology 

Loss or alteration of fish 
and riparian habitat 

Cumulative effects are not expected on fish habitat from the combination of the Lewis Project with the 
Planned Development Case projects. Low 

Fish abundance and 
health 

The Lewis Project, in combination with other Planned Development Case developments, will result in 
residual impacts similar to the Application Case. Neutral to low 

Water quantity changes 
Changes in water flow (quantity) will be within the range of natural flow variability in the watersheds. 
Fish and benthic invertebrate populations residing in these watercourses likely experience such 
velocity changes regularly from year-to-year and have adapted to such variable flow conditions.  

Low 
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Category Indicator/Component Effects Residual Impact 

Soils and terrain Potential soil acidification  

The observed predicted changes to acidification properties for soils within the TRSA are based on the 
continued input of acid over a 50-year period. The cumulative effects of the Lewis Project and other 
planned development emissions will result in an increase in soils at critical load. Soil series mostly 
impacted includes Firebag, Marguerite and Mildred. 

Moderate 

Vegetation and 
wetlands 

Sensitivity of vegetation 
to air emissions 

The cumulative effects of the Lewis Project and other planned development emissions will result in an 
increase in nitrogen deposition on sensitive regional habitat classes. Potential effects are highest in 
lowland coniferous habitat. 

High 

Wildlife 

Regional habitat loss 
The level of predicted cumulative habitat loss is below many of the documented threshold levels. The 
thresholds for most wildlife species are still unknown and some specialist species may begin to 
experience population declines at this level of disturbance. 

Low 

Linear disturbance 

Road densities in the TRSA are lower than acceptable thresholds, and the extent of cumulative linear 
density in the TRSA is likely not beyond the ability to support long-term growth of wildlife populations. 
Cumulative effects to wildlife as a result of linear densities are high in magnitude, when 3D seismic is 
considered; but due to the lower impact of 3D seismic on vegetation and wildlife, when it is removed 
from the calculations, the magnitude is low. 

Moderate 

Habitat fragmentation 
Habitat fragmentation is expected to increase throughout the region with a reduction in vegetated 
interior habitat. These incremental changes are expected to decrease habitat connectivity and increase 
travel costs for many wildlife species. 

Moderate 

Biodiversity 

Disturbance area within 
landform classes  

Among landform classes, the relative level of cumulative disturbance in the region is moderate in 
magnitude. Moderate 

Density of linear 
disturbance within 
landform classes 

Among landform classes, the linear density ratio increases, with a low magnitude excluding planned 3D 
seismic lines. Low 

Habitat class area  The cumulative residual loss of wetland habitats may result in effects to biodiversity resources. Moderate 
Interior habitat area The cumulative residual loss of interior habitat areas may result in effects to biodiversity resources. Moderate 
Vascular plant total 
species richness The cumulative residual loss of habitat areas may result in effects to biodiversity resources. Moderate 

Nonvascular plant total 
species richness The cumulative residual loss of habitat areas may result in effects to biodiversity resources. Moderate 

Songbird and allies total 
species richness The cumulative residual loss of habitat areas may result in effects to biodiversity resources. Moderate 

Mammal total species 
richness The cumulative residual loss of habitat areas may result in effects to biodiversity resources. Moderate 

Amphibian and reptile 
total species richness The cumulative residual loss of habitat areas may result in effects to biodiversity resources. Moderate 
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Category Indicator/Component Effects Residual Impact 

Land use and 
management 

Parks, protected areas 
and environmentally 
significant areas 

Within the region, there will be cumulative effects on parks and protected areas, as a result of 
construction and operation activities of other developments and forestry-related activities. The Lewis 
Project, as well as other planned developments and forestry activities, will result in moderate effects to 
environmentally significant areas. 

Moderate 

Disturbance If all projects in the region were to reach their full extent of planned and approved development during 
the same timeframe, total disturbance is expected to represent a moderate residual impact.  Moderate 

Access 
Based on the extensive network of ROW, seismic lines and roads in the region and the associated 
density of linear disturbances, cumulative access development is considered to have a moderate 
residual impact.  

Moderate 

Forestry 

Within the region, the cumulative effects of all industrial developments on forestry and for forestry 
tenure holders will be a reduction in the harvestable timber land base and merchantable timber, an 
alteration in the sequence and timing of timber harvesting and processing, and an increase and/or 
disruptions in access. 

Low 

Consumptive outdoor 
recreation 

The cumulative effects on consumptive outdoor activities (trapping, hunting, fishing) may include a 
decrease in the total area available for use within the region, an increase in the disruption of access, 
and the decline of and disruption to wildlife and furbearer species. Cumulatively, in the regional context, 
increased and improved access will also facilitate consumptive outdoor activities. 

Low 

Aggregates and mineral 
resources 

The aggregate supply in the area will continue to be depleted. Based on identified reserves, the current 
and future production of aggregates is expected to be adequate to meet the region’s future needs. Low 

Traditional land use 

Harvesting and 
harvesting areas 

Based on available TLU information, supplemented by discipline-specific assessments, the cumulative 
effects to harvesting and harvesting areas will be low to moderate. The Lewis Project’s contribution to 
cumulative effects on harvesting and harvesting areas will be low. 

Low 

TLU sites and use 
Based on available TLU information and discipline-specific assessments, the cumulative effects on 
TLU sites and use are low to moderate. The Lewis Project’s contribution to cumulative effects on TLU 
sites and use is low. 

Low 

Historical resources Undiscovered historical 
resources The effects on historical resources will be no different from the Application Case. Moderate 

Health risk 
assessment Air emissions The results of the human health risk assessment and ecological risk assessment indicate that the 

Lewis Project will not contribute appreciably to the health risks above current levels. Neutral 

Socio-economic 
impact assessment 

Economy The regional and provincial economic effects of the Lewis Project will be positive. Low 

Traffic and transportation For all analysis scenarios, the four study intersections exhibited no operational concerns or warrants for 
improvements. Low 
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4.1.4 Risk Management 

4.1.4.1 Principal Risks  

Step 3 in Suncor corporate OEMS risk management process requires the development of 
treatment plans to address principal risks. Presented below are conceptual treatment plans for 
the items identified in the EIA. 

Aboriginal Stakeholders 

Consultation and engagement has been ongoing with Aboriginal communities to ensure the 
regulatory process is fulfilled and concerns with the Lewis Project are addressed. Engagement 
has also been underway to support Traditional Use Studies and to share information with 
community members so the Lewis Project is informed of local concerns (Volume 1, Section 5.0). 

Engagement efforts have allowed Suncor to mitigate risk through improvements to Lewis 
Project design that avoid culturally sensitive areas and provide economic opportunity where 
possible. Suncor has also developed a long-term consultation plan for the life of the Lewis 
Project to continue to share information with members of the community and ensure that a 
process is in place for concerns to be communicated to Suncor on an ongoing basis. 

The Lewis Project will reduce risks to Aboriginal communities through: 

 ongoing engagement about concerns and potential impacts over the life of the Lewis 
Project 

 open and transparent dialogue 

 regulatory updates. 

Lewis Project Area within the Horse River Fire Provincial Boundaries 

The Horse River Fire of 2016 covered approximately 5,896 km2 (Al-Pac 2016) and affected the 
southern half of the Lewis Project Area. 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 of the Provincial forest fire boundaries, it is not possible to determine with certainty 
the impact of the fire on the terrestrial or aquatic ecosystems for the EIA because the majority of 
the field work for the EIA was conducted prior to the fire. 

Prior to Lewis Project development, site-specific pre-disturbance assessments, in accordance 
with the Direction for Conservation and Reclamation Submissions (AER 2016a), will be 
conducted to provide detailed information for each Lewis Project component, as required. These 
assessments may include a determination of any baseline changes due to the Horse River Fire 
for specific Lewis Project components. These changes could include: 

 the extent of burned area 

 the continued presence of any old-growth forest communities 
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 current soil conditions, litter layer thickness and soil suitability for reclamation 

 current ecosite phase boundaries and classification.  

Air Emissions 

Potential Impact from Acid Deposition 

It is predicted that potential acid input (PAI) will increase within the local and regional study 
areas. Higher deposition tends to occur during the spring and summer when vegetation activity 
is greater. The effects of deposition may persist beyond the life of the Lewis Project. The areas 
above 0.25 and 0.5 keq H+/ha/y are predicted to increase; however, the average in each 1°x1° 
grid cell is predicted to remain below the critical loads. 

Potential Impact from Nitrogen Deposition 

Predicted nitrogen deposition increases within the local and regional study areas. Higher 
deposition tends to occur during the spring and summer when vegetation activity is greater. The 
effects of deposition may persist beyond the life of the Lewis Project. Although the maximum 
values do not significantly increase, the area above the critical loads increases moderately. 

Mitigations 

Lewis Project design features proposed by Suncor that will mitigate PAI and nitrogen deposition 
include: 

 installation of sulphur removal processes such as a sulphur removal unit or chemical 
scavengers if required 

 installation of low NOx burners on steam generators 

 an implicit economic incentive to reduce fuel use by assessing and implementing future 
technologies. 

Acid sensitive waterbodies or waterbodies predicted to be acidifying in the Application Case, will 
be monitored by Suncor or the Regional Aquatics Monitoring Program to monitor for detectable 
trends in pH change. 

Groundwater 

Potential Impacts to Groundwater Quantity 

The Lewis Project has significantly reduced the potential for impacting groundwater resources 
by sourcing makeup water from the nearby Suncor mining operations. Makeup water will be 
derived and recycled from late stage process-affected water transferred from Suncor’s Base 
Plant operations tailings ponds. The process water will be treated at the Lewis site and used as 
makeup water and potentially for day-to-day operational needs. Through this initiative, Suncor 
will continue to demonstrate that reusing water from the end of one project’s cycle to another 
part of our business is an improvement to Suncor’s water management practices and can 
reduce overall freshwater use. 



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

 Page 4-19 

Potential Impacts to Groundwater Quality 

Operation of steam-assisted gravity drainage (SAGD) injection wells will increase the local 
groundwater temperature in the vicinity of the vertical portion of the wells. Where these wells 
intersect non-saline aquifers, thermal plumes may develop due to the transfer of heat energy 
from the injection well to the aquifer materials and groundwater. It has been documented that 
thermal plumes potentially contain higher concentrations of certain elements, most notably 
arsenic, which have a thermally-dependent solubility. Since some SAGD injection wells 
constructed as part of the Lewis Project are likely to intersect non-saline aquifers, there is the 
potential that groundwater quality could be temporally and locally adversely impacted through 
the development of thermal plumes and the thermal mobilization of elements such as arsenic. 

Mitigations 

To mitigate the risk of the Lewis Project adversely affecting groundwater resources, Suncor will 
develop and implement a Groundwater Management Plan acceptable to the AER prior to 
initiating operations that will include the following objectives and commitments: 

 monitor for changes in groundwater quality due to thermal effects in accordance with the 
Draft Directive Assessment of Thermally-Mobilized Constituents in Groundwater for 
Thermal In Situ Operations (AER 2016b)  

 continue to participate in a regional groundwater modelling of the south Athabasca oil 
sands region to understand impacts on hydraulic pressure in aquifers given cumulative 
oil sands in situ development. 

Surface Water 

A hydrological assessment was conducted to determine the impact of the Lewis Project on the 
hydrologic baseline as because Project construction and operation will include clearing of 
vegetation, grading for construction and operation of access roads, rights-of-way (ROW), well 
pads, and plant sites. The hydrology assessment used information from field work and desktop 
analysis to determine there is potential for moderate impacts on mean annual runoff, peak flows 
and low flows in some catchments within the study area. 

Potential Impacts to Mean Annual Runoff 

Lewis Project effects on mean annual runoff are a result of surface disturbance. Land use 
disturbances associated with the Lewis Project increase surface runoff generated during rainfall 
and snowmelt events as a result of decreases in rainfall interception, infiltration, evaporation, 
and evapotranspiration for disturbed areas. 

Potential Impacts to Peak Flows 

Lewis Project effects on instantaneous peak flows resulting from the 1:10 and 1:100-year 
24-hour rainfall events were modelled without the mitigation of onsite stormwater ponds and 
are, therefore, considered conservative. Lewis Project effects on peak flows in Jackpine Creek 
represent the only effect above a measurable threshold. All other effects are less than the 
measurable threshold from the baseline value. Increases in mean annual runoff and peak flows 
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in Jackpine Creek may increase the severity of erosion that occurs during peak flow events; 
however, the magnitude of the erosion increase will be moderate, similar to the magnitude of 
increases to peak flows. 

Potential Impacts to Low Flows 

Hydrologic effects have the largest effect on a local scale. As the affected flow travels 
downstream, additional drainage area and flow is added to the creek or river and the Lewis 
Project effect as a percentage of baseline decreases. All Lewis Project-related hydrologic 
effects within the Steepbank Watershed are low, and will decrease further at the point where the 
Steepbank River reaches the Athabasca River. Moderate effects within the Jackpine Creek 
watershed will decrease to low by the time flows reach the Muskeg River, and will further 
decrease at the point where the Muskeg River reaches the Athabasca River. The reduction in 
infiltration due to the creation of impervious surfaces may affect low flows by reducing the 
available near-surface groundwater that maintains stream baseflow during low flow periods. 

Mitigations 

Suncor is proposing the following mitigation measures for the Lewis Project: 

 Roads: 

o provide cross drainage at defined surface channels, where required 

o use appropriate sediment control techniques during construction and ongoing 
maintenance 

o install bridges or culverts in accordance with appropriate codes of practice. 

 Pipelines: 

o to the extent practical, all interconnecting infrastructure, including pipelines, 
power lines and access roads, will be reviewed to determine if routing can be 
accomplished along a common corridor to minimize land disturbance and habitat 
clearing 

o use appropriate sediment control techniques during construction and ongoing 
maintenance 

o install crossings in accordance with appropriate codes of practice 

o select stable crossing locations and avoid steep crossing approaches where 
practical 

o use erosion control measures on approach slopes, as appropriate 

o restore and stabilize channel banks to inhibit bank erosion, as appropriate. 

 Plant sites and wells pads: 

o clearing vegetation, stripping and stockpiling soil materials will preferentially be 
undertaken in winter, whenever practical, to avoid wet periods and spring 
break-up where the risk of soil compaction and rutting is greatest 
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o construct stormwater ponds or collection points to capture and detain stormwater 
runoff and for sediment settlement 

o Suncor will endeavor 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: Energy 
Development Applications and Schedules, the 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 

o do not permit the use of fertilizers within waterbody and watercourse setbacks 
areas 

o stabilize stockpiles to minimize wind and water erosion where necessary 

o construct perimeter berms at each well pad 

o allow surface water runoff from well pads to flow by gravity to collection areas 
within the pad perimeter 

o use runoff water collection areas at each SAGD well pad to settle particles and 
reduce total suspended solids 

o use appropriate sediment control techniques to manage sediment leaving plant 
site and well pads 

o manage offsite drainage to maintain flow paths around the constructed facilities. 

Vegetation and Wetlands 

An assessment of the potential impacts of the Lewis Project on vegetation and wetlands was 
conducted using field data and desktop analysis. The vegetation and wetlands assessment 
includes identification of key issues and receptors, as well as the potential effects and proposed 
mitigation for the construction, operation and reclamation phases of the Lewis Project. 

Loss of natural vegetation community areas during clearing of the Lewis Project is the primary 
source of direct effect on vegetation resources. Indirect effects include changed vegetation 
growth and reproduction dynamics associated with Lewis Project activities that alter the 
environmental conditions. 

Moderate impacts were predicted by the Lewis Project on sensitive ecological land classes 
(ELC) and wetland communities, as well as old growth forest. Moderate impacts from nitrogen 
deposition on vegetation were also predicted. 
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Potential Impacts to Ecological Land Classes 

The Lewis Project has been designed to reduce effects to vegetation and wetland resources by 
reducing the Lewis Project footprint (e.g., constructing on previously disturbed lands, building 
multi-well pads), reducing the duration the industrial footprint is present on the landscape, and 
using constraint planning to locate facilities away from known and potential environmental 
constraints (e.g., waterbodies and old growth forests) where practical. Through access scouting, 
Suncor incorporates wetland avoidance within our up-front design when practicable. It is implicit 
that routing that would affect higher class wetlands are avoided as costs for construction and 
reclamation prohibit routing through these features. Site clearing will be conducted in 
accordance with approval requirements, and efforts to accelerate reclamation will reclaim and 
restore disturbed land in a timely manner. Construction best practices will also be used to 
minimize effects during construction activities. These include slope stabilization and runoff to 
minimize effects of erosion. 

Although Suncor will endeavour to avoid and minimize disturbance of wetlands, due to the 
predominant peatland landscape, wetlands will be affected by Lewis Project clearing and 
infrastructure development. Adverse impacts to wetlands and other waterbodies will be limited 
by placing culverts and rock drains, where appropriate, to mitigate the alteration of localized 
surface flow in wetlands and prevent water impoundment. Construction in wetland areas will 
occur during winter when possible, in order to maintain the integrity of surface peat under and 
around development areas. Areas of deep organics (>40 cm depth) will be left intact to maintain 
surficial stability for construction. 

Additional mitigation measures used to decrease the effect of the Lewis Project on ELC 
(including wetlands) are provided in Volume 1, Section 6.0. 

Potential Impacts to Rare Plant Potential 

Rare plant population locations for vascular and non-vascular plants will be provided to the 
Lewis Project design team in order to implement mitigation measures, such as avoiding or 
transplanting rare species, if possible. 

For rare vascular plants located within the Lewis Project footprint, various options for preserving 
individuals or populations will be reviewed for use, including seed collection and transplantation. 
However, transplantation of vascular rare species is not a preferable option for the following 
reasons: 

 transplanting has a poor success rate (Hubbart et al. 1998) 
 low level of knowledge concerning the biology of rare plants. Rare plants are often 

specialists that exploit a particular and unusual combination of habitat attributes, such as 
soil type, soil microbes, hydrological regime, or microclimate 

 suitable transplantation sites may not be available 
 the process of transporting a species (digging up, replanting) imposes a tremendous 

stress on a plant scientifically-tested reliable methods of salvage, and transplantation are 
not available. 
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If seed collection and transplantation is not possible, then other means of propagation, such as 
shoot cuttings, root or rhizome cuttings and onsite division of plants, may be considered. 

For rare non-vascular plants, effective mitigation options that can avoid or reduce impacts are 
limited. Spores from these rare plants are anticipated to be maintained in the soil stockpiles and 
will be used in the final reclamation process. 

Potential Impacts to Old Growth Forests 

The Horse River Fire may have left patches of unburned forest areas intact. Suncor may 
determine the location of any intact old-growth forests at the pre-disturbance assessment stage. 
The locations of additional areas of old-growth forest may be provided to the Lewis Project 
design team in order to implement mitigation measures such as avoidance if possible. 

Mitigations 

A program of mitigation and monitoring will be used to adaptively manage vegetation resources 
throughout the life of the Lewis Project so that learnings from research and development gained 
through venues, such as Canadian Oil Sands Innovation Alliance (COSIA) and at the operations 
of Suncor’s other facilities can be used. Mitigation opportunities include onsite management 
during construction and operation, and progressive reclamation, where possible, throughout the 
duration of the Lewis Project. 

Wildlife 

Potential Impacts to Wildlife and Wildlife Habitat 

The Lewis Project Area is known to provide habitat for a number of provincial and federal 
wildlife Species of Concern, as well as culturally important wildlife. Impacts to these species and 
their habitat may occur during Project construction and operations. 

Species that may be moderately impacted include: Canadian toad, western toad, olive-sided 
flycatcher, Canada warbler, raptors, woodpeckers, old growth forest birds, moose, Canada lynx 
and fisher. 

Mitigation 

Impacts to wildlife species and habitat will largely be mitigated by compliance with existing 
regulations and guidelines including restricted activity periods, avoidance of dens and nesting 
sites and implementation of a Wildlife Mitigation and Monitoring Plan. Additional mitigation 
measures will include the following: 

 design and construct wildlife crossings for aboveground pipelines to comply with the 
Aboveground Pipeline Crossing Directive (ESRD 2014) 

 nighttime lights will be lessened to the minimum amount needed for safe operations and 
directed/shielded lighting will be installed, where practical 
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 permanent facilities will be constructed with light shields on bright lighting, where 
practical 

 during construction activities, wildlife crossing of linear developments will be facilitated 
by the provision of breaks and crossing points in pipe strings, spoil piles and open 
ditches, particularly at any identified intersections with wildlife movement corridors 

 cover and disruption of line-of-sight along seismic lines will be considered, where 
practicable, including brush rollback and natural topography as possible mitigation 
options 

 pipeline ROW and roads will be revegetated with native species or with an 
AER-approved seed mix 

 culverts will be maintained to allow the movement of water, which should facilitate the 
movement of amphibians and small mammals 

 traffic and speed controls will be implemented where under the control of Suncor 
 implement a No Firearms and No Hunting policy within the Lewis Project Area for all 

Project personnel 
 install fencing to inhibit wildlife from accessing areas, such as disposal sites, wastewater 

reservoirs, landfills, and lime sludge ponds 
 ensure the Lewis Project meets Alberta BearSmart objectives 
 manage site domestic waste to discourage scavengers. 

Suncor will develop a Wildlife Mitigation and Monitoring Plan acceptable to the AER that meets 
the EPEA approval conditions prior to construction. 

4.1.4.2 Biodiversity 

An assessment of the potential impacts of the Lewis Project on biodiversity was conducted 
through field work and desktop analysis. The purpose of the biodiversity assessment was to 
determine a meaningful set of biodiversity resources for assessment, and then to select 
measurable indicators of these resources. The assessment of Lewis Project-related effects on 
biodiversity is based on measurement of selected biodiversity resources (which describe biotic 
variability) within defined study areas. Biotic variability may be described in terms of the 
composition, structure and distribution of biotic and abiotic resources. Biodiversity resources 
include elements such as natural landscapes, ecosystems and habitats, ecosystem structures 
and functions within these habitats, and the vegetation species, wildlife species and aquatic 
species which occur in these habitats. 

The biodiversity assessment predicted moderate impacts to the following: 

 habitat class area 
 interior habitat area 
 vascular plant total species richness 
 non-vascular plant total species richness 
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 songbird and allies total species richness 
 mammal total species richness. 

Potential Impacts to Habitat Class Area 

The overall loss of natural habitat will be of moderate magnitude. Following reclamation, the 
area of natural habitat is predicted to increase compared to baseline. This increase will occur 
because all of the footprint will be reclaimed, including the footprint occurring on previously 
disturbed areas. Although the reclamation of natural habitat classes will return upland forests, 
and wetland swamps and marshes, there will be residual losses of bog habitat, treed fen 
habitat, shrub fen habitat, and graminoid fen habitat. 

The residual loss of bogs and fens may result in effects to biodiversity resources found within 
these habitats, as bogs and fens provide habitat for assemblages of species which are different 
from those in other types of wetlands. Bogs and fens are peatlands which store organic carbon, 
and help maintain regional water-supplies during droughts. It will take many years for mature 
habitats to develop on reclaimed sites. There is uncertainty regarding how long it will take for 
reclaimed habitats to provide similar conditions as undisturbed habitats. These considerations 
identify the possibility of continuing residual effects to habitat composition. 

Potential Impacts to Interior Habitat Area 

Changes in interior habitat area, based on a 50 m buffer of all disturbances greater than 3 m 
width, were examined during the biodiversity assessment. This width examines edge effects for 
species which may avoid habitats near disturbance edges because of changes in protective 
cover or other resources in these edge areas. At this buffer width, the area of interior upland 
habitat classes will decrease by from Baseline to Application Case, and will increase post 
reclamation. Interior wetland habitats will decrease in the Application Case and will increase 
post reclamation. Riparian areas will decrease in the Application Case, and increase post 
reclamation. 

Reclaimed forest areas will be younger and shrubbier than adjacent forests and they will likely 
remain different from adjacent mature forests until they age to a later seral stage; thus edge 
effects and fragmentation will likely persist for many years. Reclaimed areas may also attract 
additional competitors and predators as these areas are initially high in food resources and 
allow line of sight, resulting in a decline in sensitive species populations. 

These considerations identify the possibility of some continuing residual effects on habitat use 
for some habitat classes as reclaimed habitats mature. 

Potential Impacts to Total Species Richness 

The biodiversity assessment noted that while reclamation may return habitat conditions similar 
to baseline, but the right conditions for plant diversity establishment may not exist until the forest 
substrate develops, with appropriate littler layer, organic content, moisture holding capacity, 
nutrient availability, open growth space, and natural microflora and microfauna communities. 
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The establishment of many vascular plant species may be limited by poor seed (or spore) 
dispersal abilities, poor germination on unsuitable substrates, and high competition from initially 
established species. 

The establishment of nonvascular plant species may be limited by spore or other propagule 
dispersal abilities and lack of appropriate microsites, with environment conditions needed for 
establishment. 

Bird and mammal species require habitat areas with suitable food, nesting and cover resources. 
These conditions will change over time as the tree, shrub and herbaceous plant diversity 
progresses through the seral stages of pioneer/pole sapling to mature and old growth. The initial 
reclaimed habitats may be dominated by pioneer or edge species. These habitats are highly 
competitive for resources, or which prey upon newly establishing bird populations. Mammal 
species may also be limited by the increased presence of predators in reclaimed areas 

Mitigations 

Avoidance and onsite mitigations will include the following: 

 constraints planning to reduce effects on areas important for biodiversity during the 
planning stages of development 

 use existing disturbances where practical to reduce footprint and minimize habitat 
fragmentation 

 place multiple wells on well pads to reduce associated linear disturbances on biota 

 where practical, Suncor will use low impact construction techniques and best 
management practices (BMP) to reduce direct and indirect disturbances to biota 

 maintain connected riparian areas along watercourses to encourage native species to 
move between suitable habitat patches in the Lewis Project Area. 

During Lewis Project construction, where opportunities to conserve reclamation materials other 
than soils exist, Suncor will implement BMP 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 will be achieved. This subsequently benefits wildlife by providing a greater 
diversity of browse and forage plant species. 

Additional mitigation measures used to decrease the effect of the Lewis Project on biodiversity 
are provided in Volume 1, Section 6.0. 
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Land and Resource Use 

An assessment of land use and management was conducted to provide a description of existing 
land and resource uses in the study areas for the Lewis Project. Baseline conditions were 
assessed and changes associated with the Lewis Project were predicted. Additionally, the 
cumulative effects of existing, approved and planned industrial sources in the region were 
examined. 

Most predicted potential impacts by the Lewis Project were lower than moderate. Disturbance, 
access and trapping were predicted to experience moderate impacts. 

Potential Impacts to Disturbance 

Disturbance refers to the replacement of natural land cover with a human-modified landscape 
that may or may not be covered by infrastructure. The Lewis Project facilities and infrastructure 
have been located to optimize use of existing disturbed areas to the extent feasible (i.e., use of 
existing 3D seismic, cutblocks, ROW, seismic/trail, and wellsite areas). After reclamation, there 
will be a decrease in disturbance with the reclamation of both Project-related and some baseline 
disturbances. 

Potential Impacts on Access 

The Lewis Project will result in additional linear development (ROW) between the facilities and 
well pad sites. Changes in access can have positive or negative effects for various land and 
resource uses and users. Consumptive and non-consumptive recreational uses can be 
enhanced by year-round access. The Lewis Project will add 140 km of new access (Lewis 
Project ROW). However, there will be a net residual reduction of 41 km of linear disturbance, as 
the Lewis Project will optimize the use of baseline linear disturbance within the development. 

Potential Impacts to Trapping 

The Lewis Project Area is within Fur Management Zone 1. Open seasons exist for 13 furbearing 
species, including beaver, fisher, fox, martin, mink, wolf, and wolverine. There are seven 
registered fur management areas (RFMA) that intersect the study area. The Lewis Project will 
create divergent effects resulting from access creation (i.e., furbearer habitat loss and 
fragmentation and improved access for trappers), and will result in both positive and negative 
effects on trapping. In addition, adjacent lands, especially near the central processing facility 
(CPF) and other surface facilities as well as access roads, may experience a reduction and/or 
dispersion in furbearer population due to noise, presence of people and vehicle/animal 
collisions. However, improved access via utility corridors could allow easier access for trappers 
to their trapping areas, provided that locations where the Lewis Project and trapper trails 
intersect are not obstructed. 
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Mitigations 

Suncor would provide the following mitigations in relation to land use:  

 the Lewis Project will conform with the objectives of applicable current and proposed 
land use policies, plans and guidelines within the Regional Municipality of Wood Buffalo 
(RMWB), including the resource management area (RMA) guidelines for Athabasca-
Clearwater RMA and Mildred-Kearl Lakes RMA, and of the Lower Athabasca Regional 
Plan 

 Lewis Project facilities and features will be located to optimize use of existing disturbed 
areas to the extent feasible 

 the Lewis Project will use appropriate signage, rollback woody debris over seismic lines, 
and minimize public access to the CPF sites where needed to maintain public safety 
Suncor will develop and implement an access management plan for the Lewis Project 

 Suncor will work with relevant Alberta government departments and agencies and other 
stakeholders to understand concerns and comply with access management controls 
required by the regulatory bodies 

 reclamation of the disturbed land base will be undertaken where possible and 
compatible with the resource recovery strategy. 

Mitigation to prevent potential loss of revenue from trapping may include communication with 
and compensation, as required, for the affected RFMA (trapline) holders in accordance with the 
Fort McKay Trappers Matrix. The location of rollback at critical intersections of Lewis Project 
ROW with existing and potential trapper trails will be identified prior to clearing and 
subsequently kept open to allow for trapper access, when identified. The Lewis Project will 
communicate and cooperate with the registered trappers of all RFMA intersecting the Lewis 
Project Area, and in particular with those RFMA holders whose land bases and related activities 
will be directly affected by the Lewis Project footprint, as Lewis Project development progresses 
and potentially affects their RFMA. 

Historical Resources 

An assessment was conducted to describe the baseline status of historical resources within the 
Lewis Project and provide an assessment of Lewis Project effects with respect to historical 
resources. 

In Alberta, historical resources are protected by the Historical Resources Act (HRA) 
(Government of Alberta 2000), which is administered by Alberta Culture and Tourism (CT). 
Under section 1(e) of the HRA, historical resources are defined as:  

any work of nature or of humans that is primarily of value for its palaeontological, 
archaeological, prehistoric, historic, cultural, natural, scientific or aesthetic 
interest including, but not limited to, a palaeontological, archaeological, 
prehistoric, historic or natural site, structure or object. 
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Potential Impacts to Undiscovered Historical Resources 

Baseline assessments do not necessarily identify all historical resources. Undiscovered 
historical resources may also be affected by the Lewis Project. In particular, the lack of bedrock 
outcrops allowed for few opportunities to observe fossil deposits (palaeontological resources). 

Undiscovered historical resources (archaeological, palaeontological or historic) may be 
negatively affected by the Lewis Project as it is conceivable that not all of these resources will 
be discovered or recovered during the construction and operations phases despite mitigative 
measures. If resources are not found, their loss may result in a low to moderate magnitude of 
effect, depending on their value to scientific interpretation. 

Mitigation 

Subsequent to the pending Lewis Project approval, a review of Lewis Project component 
footprints by CT will provide future opportunity to reassess historical resource sensitivity and 
record additional historical resources, thus lowering the residual impact. Suncor will meet 
appropriate regulatory requirements that may be highlighted by CT as the Lewis Project 
progresses. 

4.1.4.3 Additional Risks 

Other risks, not considered principal risks, and associated mitigations are identified in 
Table 4.1-3. The risks identified in this table do not represent an exhaustive list of all risks the 
Lewis Project may be subject to. Suncor will develop and maintain a Lewis Project risk 
management plan, in accordance with Suncor’s Risk Management Standard, to identify and 
manage identified risks associated with the Project. 

Table 4.1-3: Other Project Related Risks and Mitigation Measures 

Risk  Mitigation Measures 

Non-optimal 
resource 
recovery 

Suncor has conducted and will continue extensive geologic investigations including a 
comprehensive oil sands exploration program and acquisition of 2D and 3D seismic data to 
facilitate optimal placement of SAGD wells, within operational constraints (Volume 1, 
Section 2.3).  

Reservoir 
containment and 
formation 
integrity 

Geological studies have demonstrated the Clearwater Shale as competent caprock (Volume 1, 
Section 2.4). Suncor has conducted mini-frac studies to understand the reservoir pressure 
restrictions. The pressure restrictions are reflected in the maximum operating pressure 
strategy, which is designed to maintain formation integrity (Volume 1, Section 2.4). Suncor will 
develop and implement a caprock integrity monitoring program before commencement of 
operations. 

Impacts to other 
land users 

Suncor will only disturb land that is required for development of the Lewis Project. The AER 
may grant other land users surface activity rights within the Lewis Project Area as it deems 
appropriate. 

Impacts to fish 
and fish habitat 

Surface development will be conducted using industry best practices and follow codes of 
practices including AEP’s Code of Practice for Pipelines and Telecommunication Lines 
Crossing a Water Body and Code of Practice for Watercourse Crossings. Fishing within the 
Lewis Project Area will be prohibited by Suncor staff and contractors while on shift. 
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Risk  Mitigation Measures 

Impacts to 
groundwater 
quality 

The intermediate sections of the wells will be cased and cemented with thermal cement from 
the intermediate total depth to ground surface to hydraulically isolate non-saline groundwater 
and any permeable strata that may be encountered in these sections of the borehole. 
Industry-recommended practices will be used during drilling and cementing to hydraulically 
isolate non-saline groundwater intervals. 
Suncor will construct the Lewis Project disposal wells in accordance with AER directives 
including Directive 051: Injection and Disposal Wells – Well Classifications, Completions, 
Logging, and Testing Requirements (D51). Adequate wellbore construction will ensure 
wellbore integrity and disposal fluid containment within the disposal zone and minimize 
potential impacts to adjacent or up-hole aquifers. 

Impacts to 
historical 
resource 

Suncor will obtain HRA clearances for specific Lewis Project elements prior to surface 
disturbance as development proceeds. 

Potential for 
spills, releases 
and ground 
contamination 

Suncor will implement standard operating procedures and BMP that include site controls such 
as containment and diversion barriers. In the event of a release Suncor has spill response, 
reporting and cleanup standard operating procedures in place to direct field and site staff. If 
required, Suncor environmental subject matter experts will manage the secondary cleanup of 
spill and release sites to reclamation standards and guidelines. 
Aboveground storage tanks for hydrocarbons and other process-related fluids will be 
engineered, constructed, operated and maintained in accordance with AER Directive 055: 
Storage Requirements for the Upstream Petroleum Industry. 

Risk to public 
safety 

An Emergency Response Plan will be designed in accordance to AER Directive 071: 
Emergency Preparedness and Response Requirements for the Petroleum Industry. 

Potential for 
resource 
sterilization and 
impacts on 
resource 
conservation 

Scheme performance is required reporting in the annual performance presentation as required 
by AER Directive 054: Performance Presentations, Auditing, and Surveillance of In Situ Oil 
Sands Schemes. Suncor will provide information on Lewis Project performance during the 
annual reporting cycle with the AER. 

Greenhouse gas 
emissions 

The expected greenhouse gas (GHG) emission intensity for the Lewis Project is based on the 
best available technology economically achievable for a SAGD application. Suncor is investing 
in technology development to significantly reduce natural gas consumption and resulting GHG 
intensity of in situ extraction. In 2014, Suncor spent over $150 million to support research and 
development of technology, through both internal and external pathways. As new in situ 
extraction technologies become proven and economically feasible, Suncor will look for 
opportunities for deployment at Lewis Project. 

Thermal effects 
of steaming 
under 
waterbodies 

The reservoir in which steaming will take place within the Suncor Project Area is deep 
(approximately 150 m below surface). As such, thermal effects of steaming are not expected 
to be transmitted to surface water. Any heat exchange with shallow non-saline aquifers will be 
from heat transfer from well bore construction near the surface. A shallow groundwater 
network will be developed in the Lewis Project Groundwater Monitoring Plan that will be 
presented to the AER for approval prior to commencement of operations. 

Potential impacts 
from weeds and 
non-native plant 
species 

The Suncor Weed Management Plan will endeavour to prevent the establishment of prohibited 
noxious and noxious weeds. Any introduction of prohibited noxious and noxious weeds will be 
mitigated on an ongoing basis through reporting and timely management of observed weed 
populations. Additional information regarding weed control is provided in Volume 1, 
Section 6.0. 
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4.2 Water Management 

4.2.1 Water Strategy 

Suncor believes that water is a shared and precious resource that must be managed wisely 
using a balanced, sustainable approach to integrated water management. This holistic approach 
includes optimizing water withdrawal practices, preferentially reusing water already in our 
system where practical, and the returning of water to the watershed when appropriate. 

To meet future water goals at the Lewis Project, Suncor will: 

 minimize non-saline groundwater use 

 recycle produced water to reduce disposal rates 

 import process-effected water from existing Suncor operations as the primary makeup 
water source, if possible and suitable 

 reuse surface runoff captured in stormwater ponds. 

4.2.2 Water Requirements and Sources 

The Lewis Project will require: 

 process-effected water for makeup water to support for steam generation operations 

 non-saline water for: 

o construction and drilling 

− makeup water for drilling fluids 
− road and well pad construction 

o domestic use 

− safety showers and eye wash stations 
− potable use 
− sanitary use 

o utility purposes  

− dust control 
− hydrotesting 
− equipment seals and washing 
− utility steam and water stations 

Water supply sources for the Lewis Project include: 

 water from industrial runoff ponds 

 water from borrow pits and manmade features 

 water from natural surface waterbodies 
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 trucked-in potable water for domestic purposes 

 formation water produced from the Lewis Project  

 imported process-effected water obtained from other Suncor projects as the 
predominant makeup water source for steam generation. 

Suncor may periodically obtain temporary diversion licences to manage and potentially pump off 
the volume of runoff water at the CPF and field pad related runoff pond facilities to the areas 
adjacent to our facilities following proper and testing results. Suncor may periodically obtain 
temporary diversion licences for construction and drilling water use to manage runoff water at 
the CPF and field pad related runoff pond facilities. When obtaining water for construction and 
drilling, Suncor will preferentially look to use water from local borrow sources, runoff ponds or 
manmade waterbodies (ditches, etc.) before applying for diversion licences from natural surface 
waterbodies. 

The predominant and primary source of water for steam generation (makeup water) will be 
provided by imported end stage process-effected water from Suncor’s mining operation tailings 
ponds. Suncor’s Firebag in situ operations currently utilize process-effected waters as a source 
of makeup water. A Water Act License is not required to transfer the process-effected water 
from Suncor’s mining operations. Water use will be tracked through Petrinex. 

Suncor will continue to examine alternative water sources as a potential backup to the 
process-effected water supply from Suncor’s Base Plant. If alternative water sources are 
determined to be sustainable and practical then Suncor may in the future seek the applicable 
regulatory approvals. 

Suncor is applying for a Water Act licence to divert water across the CPF sites and well pads to 
stormwater ponds and to use the stormwater for utility and steam generation purposes. Suncor 
will manage any excess volume of runoff water at the CPF and field pad related runoff pond 
facilities as a secondary and subordinate source for makeup water for steam generation. This 
may occur when the volume or water analytical concentrations do not align with pump off or 
other utilization needs. 

Additionally, Suncor will follow the Water Act Code of Practice for the Temporary Diversion of 
Water for Hydrostatic Testing of Pipelines. 

4.2.3 Water Use 

A water balance for Lewis Project is shown in Table 4.2-1. 
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Table 4.2-1: Water Balance 

Year 

Bitumen  Steam 
Injection 

Produced 
Water Produced 

Water Steam 
Ratio 

(fraction) 

Reservoir 
Retention 

(m3/cd) 

Water 
content in 

Dilbit 
(m3/cd) 

Other 
Losses in 

plant 
(m3/cd) 

Blowdown 
Disposal 

Water 
(m3/cd) 

Makeup 
water 

Required 
(m3/cd) 

Calculated 
Recycle 

Water Rate 
(%) 

Annual 
Average 
(bbls/cd) 

Annual 
Average 
(m3/cd) 

Annual 
Average 
(m3/cd) 

Annual 
Average 
(m3/cd) 

2027 498  79  4,480 1,878 0.42 2,602 13 9 149 2,773 96.7% 
2028 19,950  3,172  27,978 19,641 0.70 8,337  26 18 933 9,314 96.7% 
2029 60,321  9,590  46,346 39,388 0.85 6,958  39 27 1,545 8,568 96.7% 
2030 98,386  15,642  67,554 61,380 0.91 6,174  52 36 2,252 8,513 96.7% 
2031 135,664  21,569 82,585 79,070 0.96 3,515  52 36 2,753 6,355 96.7% 
2032 158,521  25,203  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2033 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2034 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2035 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2036 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2037 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2038 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2039 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2040 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2041 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2042 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2043 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2044 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2045 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2046 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2047 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2048 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2049 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2050 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
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Year 

Bitumen  Steam 
Injection 

Produced 
Water Produced 

Water Steam 
Ratio 

(fraction) 

Reservoir 
Retention 

(m3/cd) 

Water 
content in 

Dilbit 
(m3/cd) 

Other 
Losses in 

plant 
(m3/cd) 

Blowdown 
Disposal 

Water 
(m3/cd) 

Makeup 
water 

Required 
(m3/cd) 

Calculated 
Recycle 

Water Rate 
(%) 

Annual 
Average 
(bbls/cd) 

Annual 
Average 
(m3/cd) 

Annual 
Average 
(m3/cd) 

Annual 
Average 
(m3/cd) 

2051 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2052 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2053 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2054 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2055 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2056 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2057 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2058 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2059 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2060 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2061 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2062 160,000  25,438  83,944 80,586 0.96 3,358  52 36 2,798 6,244 96.7% 
2063 159,788  25,404  83,554 80,212 0.96 3,342  52 36 2,785 6,215 96.7% 
2064 156,345  24,857  78,276 75,927 0.97 2,348  51 34 2,609 5,042 96.7% 
2065 146,156  23,237  70,183 68,779 0.98 1,404  48 30 2,339 3,821 96.7% 
2066 130,918  20,814  62,049 61,428 0.99 620  43 27 2,068 2,758 96.7% 
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The Lewis Project will require up to 520 m3/d of water during drilling and construction of the CPF 
and initial well pads (Table 4.2-1). Approximately168 m3/d will be required during future drilling 
and construction of sustaining well pads. The total amount of utility and domestic water required 
by the Lewis Project during operations is estimated to be 40 m3/d. 

The majority of makeup water for steam generation will be supplied by recycled water from 
SAGD processes. 

Water losses that lower the recycle rate include: 

 retention of water in the reservoir 

 process and utility losses including evaporation and water entrained in produced sand 

 water loss to sales oil 

 heavily impacted recycled water that is disposed through disposal wells. 

Reservoir retention rates, and water losses, will vary throughout the life of the Lewis Project. 

As SAGD well pairs progress throughout their productive life cycle, the ratio of water injected to 
water produced will vary as the reservoir retention changes over time. 

During startup circulation, a large portion of the water injected is expected to be retained in the 
reservoir based on Suncor’s SAGD operating experience at the Firebag and MacKay River 
projects. 

Taking Suncor’s operational experience into account, the makeup water requirement for the 
Lewis Project during startup circulation is estimated to be approximately 2,773 m3/d or 
1,012,145 m3/year (Table 4.2-1). Once SAGD operations reach steady-state, well pairs will be 
constrained by adjacent offsetting well pairs and well patterns resulting in lower reservoir water 
retention. During production, a 6% reservoir water retention is expected that will require a 
makeup water volume of 6,244 m3/d. 

The CPF design includes produced water evaporators (Volume 1, Section 3.3.3) that have a 
targeted concentration factor of 30. The use of evaporators will reduce the volume of makeup 
water required and also the volume of disposal water in accordance with AER Directive 081: 
Water Disposal Limits and Reporting Requirements for Thermal In Situ Oil Sands Schemes. 

Suncor selected the targeted concentration factor of 30 to balance the minimization of makeup 
and disposal water volumes against increased operational issues (e.g., corrosion and increased 
energy use) that occur at higher concentration factors. 

4.2.4 Annual and Seasonal Variability in Water Supply 

The Lewis Project makeup water supply will not be subject to annual and seasonal variability as 
process water will be piped in from Suncor’s nearby mining project and not sourced from 
potentially seasonal affected sources such as groundwater or surface water. 
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4.2.5 Climate Change 
Lewis Project design and mitigation measures have been developed with the awareness of 
climate change. It is difficult to assess potential climate change effects on the reclamation 
objectives for the Lewis Project because of uncertainties about the degree of climate change, its 
local influence, and the timeframe over which climate change trends could occur. Key 
considerations include: 

 direct effects include the influences of change over time in climate parameters, such as 
temperature and precipitation regimes 

 indirect effects include changes to soil moisture, groundwater or stream flow availability, 
as influenced by climate change. 

Suncor may address the influence of climate change on reclamation by employing adaptive 
management strategies for conservation and reclamation planning and implementation (for 
example, adjusting native species mixes). 

4.2.6 Surface Water Management 

4.2.6.1 Central Processing Facilities 
As part of the disturbance in the Lower Steepbank catchment, the multiphase CPF is situated in 
proximity to the furthest upstream extent of two mapped watercourses within the headwaters of 
the Steepbank River. 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 
development and 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 Lower Steepbank Catchment once all release 
criteria are met. 

A stormwater pond will be constructed in both the multiphase and single phase CPF areas. 
Each pond will be designed to contain the surface water runoff for a 1:10-year, 24-hour storm.  

The Lewis Project Area is located approximately 25 km northeast of Fort McMurray. The 
Environment Canada website has provided the intensity-duration frequency curve for Fort 
McMurray which is presented in Figure 4.2-1. Based on the intensity-duration frequency curve, 
the rainfall intensity for 24 hours in 1:10-year storm event is 2.9 mm/hour. Design criteria for the 
surface runoff ponds will include conservative estimates for runoff coefficients coupled with 
rainfall intensity to establish acceptable safety factors for the overall pond size. 
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Figure 4.2-1: Intensity-Duration Frequency Curve for Fort McMurray 

Based on the multiphase CPF site area, including the stockpile area of 53 ha, an average 
annual rainfall of 447 mm in the Lewis Project Area and a runoff factor of 0.6, the annual volume 
of surface water runoff expected to be collected by the stormwater ponds at the CPF site is 
142,146 m3. 

Designed outflows will be included account for extreme weather events. Ponds will have a 
single primary liner system (permeability >1x10-7 cm/sec), consisting of a HDPE geomembrane 
layer (Figure 4.2-2). No secondary liner or leak detection system is planned because process-
effected water will not be directed to the ponds. The geomembrane liner will be laid over a 
non-woven geotextile cushion that is fixed with clay anchor keys at the top of the pond. Ponds 
will have a protection perimeter berm and fence and will be designed with 3:1 side slopes and a 
minimum 0.3 m freeboard. 

  



Figure 4.2-2 

Lewis 
Project 

January 
2018 

Typical Stormwater Pond Design 

\\
fi

le
0

8
4

\c
o

rp
\g

is
\P

ro
je

ct
s\

In
_S

it
u

\L
ew

is
\I

S4
8

5
3

_L
ew

is
_D

ir
ec

ti
ve

2
3

_A
p

p
lic

at
io

n
\P

D
F\

Se
ct

io
n

_4
 

Drawing: Completed by GeoTrek 
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Collected stormwater will be used for utility purposes or will be released to the surrounding 
environment, on to land Suncor has surface rights to, after testing as set out in Table 4.2-1. If 
surface water runoff volume exceeds stormwater pond capacity during an extreme rainfall 
event, pond overflow will be released to the surrounding environment in a controlled manner by 
designed overflow features. The volume of water released from stormwater ponds will be 
reported annually to the AER as set out in Table 4.2-1. 

4.2.6.2 Well Pads 

Each well pad will be contoured, bermed and ditched to direct surface water runoff into a 
stormwater pond. The well pad stormwater ponds will be designed to provide storage volume 
required to contain surface water runoff for a 1:10-year, 24-hour storm. The ponds will be 
designed with 3:1 side slopes and a minimum 0.3 m freeboard (Figure 4.2-2). 

Based on a typical well pad footprint size of 8 ha, an average annual rainfall of 447 mm in the 
Lewis Project Area and a runoff factor of 0.6, the annual volume of surface water runoff 
collected by each well pad stormwater ponds is expected to be 21,456 m3. 

Collected stormwater will be used for utility purposes or will be released to the surrounding 
environment, onto land Suncor has surface rights to, after field testing as set out in Table 4.2-2. 

Table 4.2-2: Stormwater Ponds Monitoring and Reporting 

Monitoring Reporting 

Parameter 
Prior to Release During Release 

Annually 
Frequency Sample 

Type Frequency Sample 
Type 

Sample 
Location 

Discharge volume 
(in cubic meters) – – Once/day Volume 

estimate A/B 

Yes pH Once Representative grab Once/day Grab A/B 
Oil and grease Once Representative grab Once/day Grab A/B 
Chloride (in mg/L) Once Representative grab Once/day Grab A/B 

Notes: 
A = Discharge point of industrial runoff control system (industrial runoff pond). 
B = Discharge point of industrial runoff control system (well pads). 
– = Not applicable. 

If surface water runoff volume exceeds stormwater pond capacity during an extreme rainfall 
event, pond overflow will be released to the surrounding environment in a controlled manner by 
designed overflow features. Releases on stormwater runoff from ponds will be reported annually 
to the AER as set out in Table 4.2-2. 

Other Project Areas 

Surface water will be managed in other areas of the Lewis Project in order to avoid erosion and 
the transport of sediment to waterbodies. These other areas include roads and multi-use 
corridors. Where activities could potentially introduce silt to waterbodies, a Siltation and Erosion 
Control Plan will be developed. 
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4.2.7 Water Disposal 

4.2.7.1 Disposal Strategy 
Suncor engaged a third party to complete a hydrogeological assessment of a wastewater 
disposal strategy at the proposed Suncor Lewis Project. The assessment utilized a numerical 
model of groundwater flow to conduct an assessment of both the feasibility and potential 
environmental effects associated with the proposed wastewater disposal scenario. The 
conclusion of the feasibility assessment is that the proposed scenario for the Project is expected 
to be technically feasible. In terms of potential environmental impacts, two major indicators were 
considered: groundwater quantity (measured as groundwater levels), and groundwater quality. 
The Lewis Project will have a regionally measureable impact on groundwater levels in the 
Middle Devonian (Upper Keg River/Clast Breccia aquifers) aquifer system for the duration of the 
Lewis Project and afterwards until levels recover to baseline conditions. However, this impact is 
not expected to negatively affect receptors, including non-saline aquifers and surface 
waterbodies in the Hydrogeological Regional Study Area. Impacts to groundwater quality are 
anticipated to be localized to the selected disposal aquifer and limited in lateral extent. 

4.2.7.2 Disposal Wells 
At a peak production rate of 160,000 barrels per day (bpd), the Lewis Project will require up to 
2,800 m3/d of wastewater disposal. Based on this disposal volume, it is estimated up to two 
disposal wells may be required. These wells will be tested, drilled and completed in compliance 
with AER regulatory requirements. 

4.2.7.3 Location of Disposal Wells 
Suncor has currently tested one well completed in the Middle Devonian aquifer system at 
100/11-27-092-8W4/00 and is proposing to use this well as the initial Lewis Project wastewater 
disposal well. Details of the well testing and analysis of the results are presented in Volume 2, 
Appendix D1. The expected average disposal rate for the Lewis Project is 664 m3/d per 
40,000 bpd phase. The average rate expected for the full 4-phase/40-year project is 2,657 m3/d. 

4.2.7.4 Domestic Wastewater 
The Lewis Project will not include an onsite domestic wastewater treatment facility. All domestic 
wastewater will be directed to a septic tank with subsequent disposal to a third-party domestic 
wastewater treatment facility holding a valid approval under the EPEA. 

4.3 Waste Management 
Suncor will manage waste produced by the Lewis Project to minimize potential effects to the 
environment and to maximize the recycle potential of the waste generated. Waste generated by 
the Lewis Project will be managed according to Suncor’s construction and operating guidelines 
and will meet regulatory guidelines including: 

 AER Directive 058: Oilfield Waste Management Requirements for the Upstream 
Petroleum Industry; Oil and Gas 

 AER Directive 050: Drilling Waste Management 
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 AER Directive 055 

 applicable AER directives and interim directives (IDs) 

 Federal Transportation of Dangerous Goods Act and regulations. 

Additionally, waste management activities will be guided by Suncor’s: 

 Waste Management and Housekeeping Requirements in the Wood Buffalo Region 
Standard 

 Regional Hazardous Waste Management Procedure. 

Suncor’s Waste Management and Housekeeping Requirements in the Wood Buffalo Region 
Standard sets out to identify and maintain minimum standards for management of common 
waste streams generated from Suncor sites in the region (Table 4.3-1). The standard also 
provides guidance on housekeeping practices in order to prevent wildlife conflicts and protect 
workers and promote more sustainable work practices, such as recycle, reduce, and reuse. All 
employees, contractors and waste management service providers working at a Suncor sites in 
the Wood Buffalo region are required to be compliant with the standard. 

Table 4.3-1: Common Waste Streams and Management Options 

Waste Stream Collection1 Transport2 Disposal/Recycle 
Aerosols C2 T2 Recycle 
Batteries C2 T2 Recycle 
Beverage containers C2, C3 T1 Recycle 

Cardboard C2,C3 (compaction also 
an option) T1, T2, T3 Recycle 

Construction and demolition C2 T1 Dispose 
Contaminated soil (hydrocarbon) C4 T2, T1 Dispose 
Contaminated soil (chemical) C4 T1 Dispose 
Domestic waste C1 T1 Dispose 
Fluorescent tubes C4 T2 Dispose 
Glycol C2 T2 Dispose, recycle 
Tires C2, C6 T1 Recycle 
Lube oil (used oil) C2 Stored in tanks T2 Recycle 
Oily rags C4 T2, T1 Dispose 
Packing material (styrofoam) C1 T1 Dispose 
Paint and paint related C4 T2 Dispose 
Paper C3 T1, T2, T3 Recycle 
Paper (confidential) C2, C3 T1, T2 Recycle 
Plastic totes with hazardous residuals C4 T1, T2 Dispose 
Plastic non-hazardous totes C6 T3 Dispose, recycle 
Plastic drums and pails C6 T1, T2 Dispose, recycle 
Plastic, general C1 T1 Dispose 



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

 Page 4-42 

Waste Stream Collection1 Transport2 Disposal/Recycle 
Printer cartridges C7 T1 Recycle 
Scrap metal C2 T1 Recycle 
Wood C2 T1, T3 Dispose 
Wood (pallets) C6, C2 T1, T3 Dispose, recycle 
Wash cars/office trailers Demolish, separate T1, T4 Dispose, recycle 
Grease (camp) C2 T2 Recycle 
Filters (lube oil) 
Filters (water treatment) 

C2, C5 
C2 

T1, T2 
T1 

Dispose 
Dispose 

Notes: 
1  C1: Collect as general waste; C2: Collect in waste stream specific bin; C3: Janitorial staff will collect from office 

bins and sort as needed before taken to bin; C4: Separate from regular waste streams as it is potentially 
hazardous; C5: Collection is labor intensive (requires contractor); C6: Collected directly from the area – no 
specified bins; C7: Collected by Suncor’s Information Services department. 

2  T1: Send offsite for disposal or recycling to waste vendor (non-hazardous waste); T2: Transport offsite for 
disposal or recycling to waste vendor (hazardous waste – vendor must have appropriate conveyance); 
T3: Backhaul offsite to waste vendor; T4: Bulk with other sites and transport to final destination. 

Suncor’s Regional Hazardous Waste Management Procedure specifies the general aspects of 
hazardous waste management, including details on identifying, moving, storing and managing 
hazardous waste at Suncor facilities in the Wood Buffalo region, including steps for spill and 
emergency preparedness and response, so that hazardous wastes are managed safely and in 
compliance with regulatory requirements. 

4.3.1 Waste Management Plan 

Suncor will develop a Waste Management Plan that will be followed by Lewis Project personnel 
and contractors. The key benefits of the plan will be to: 

 provide a structured and forward thinking approach to waste management and 
sustainability at the Lewis Project 

 promote waste reduction practices involving reuse, recycling and recovery of waste, 
where practicable 

 assist with compliance of internal environmental management systems, objective targets 
and associated key performance indicators 

 achieve greater control over potential risk related to waste storage, handling and 
disposal at the site level 

 identify savings through improved resource efficiency, materials ordering, storage and 
handling to eliminate unnecessary waste 

 enhance waste storage and segregation practices to facilitate higher recycling and 
recovery potential on site. 
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4.3.2 Waste Streams 

Waste classification and characterization will be conducted according to Alberta User Guide for 
Waste Managers PART 1 – A (Alberta Environmental Protection 1996) and in accordance with 
EPEA approval conditions. Waste stream identification, anticipated waste quantities and waste 
management options for construction, operations, and drilling and completions waste are 
provided in Tables 4.3-2 to 4.3-4. Waste generated during decommissioning and reclamation 
will managed and disposed of according to applicable regulatory requirements. Waste stream 
estimates have been broken down to a per phase approximation. 

Table 4.3-2: Construction Waste Streams 

Waste Type Estimated Annual Quantity Management Options 
Liquid Waste 
Paint 1 m3 Offsite recycling or disposal facility 
Lubricants 6 m3 Offsite recycling or disposal facility 
Solid Waste 
Packing material 1 m3 Offsite recycling or landfill 
Cardboard 17 m3 Offsite recycling 
Pallets 250 pallets Offsite recycling or landfill 
Wood 111 m3 Offsite recycling or landfill 
Metal 39 t Offsite recycling 
Glass 6 m3 Offsite recycling or landfill 
Insulation 17 m3 Offsite landfill 
Oil filters 9 m3 Offsite recycling or disposal facility 
Domestic garbage 22 m3 Offsite landfill 

 

Table 4.3-3: Operations Waste Streams 

Waste Type Estimated Annual Quantity Management Options 
Liquid Waste 
Equipment wash n/a Recycle to process 
Flare vent liquids n/a Recycle to process 
Filter backwash n/a Recycle to process 
Floor wash n/a Recycle to process 
Glycol 5 m3 Offsite recycling 
Laboratory waste (DOW) 0.12 m3 Offsite disposal facility 
Laboratory waste (non-DOW) 0.24 m3 Offsite disposal facility 
Methanol (spent) 1 m3 Offsite disposal facility 
Oils (lubricating, hydraulic, 
transmission) 0.5 m3 Offsite recycling or disposal facility 

Paint and paint-related materials 0.5 m3 Offsite recycling or disposal facility 
Sanitary sewage 3,500 m3 Offsite treatment facility 
Sludge Waste 
Sand 3,120 m3 Offsite treatment or disposal facility 
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Waste Type Estimated Annual Quantity Management Options 
Solid Waste 
Construction material 250 m3 Offsite recycling or landfill 
Desiccant 0.4 m3 Offsite treatment or disposal facility 
Domestic garbage 300 m3 Offsite landfill 
Empty packages, drums, contains 35 m3 Offsite recycling or landfill 
Empty aerosol cans 4 m3 Offsite disposal facility 
Fluorescent blubs 0.25 m3 Offsite recycling or landfill 
Glass 0.5 m3 Offsite recycling or landfill 
Oily rags, absorbent materials 25 m3 Offsite disposal facility 
Paper and cardboard 350 m3 Offsite recycling 
Scrap metal 250 t Offsite recycling 
Spent batteries 0.1 m3 Offsite recycling 
Miscellaneous Waste 
Biohazardous medical material <8 kg Offsite disposal facility 

Notes: 
n/a = Not applicable. 
DOW = Dangerous oilfield waste. 

Table 4.3-4: Drilling and Completions Waste Streams 

Waste Type Estimated Quantity per Wellpair Management Options 
Liquid Waste 
Completion and well servicing fluid 18 m3 Disposal well 
Drilling fluids 56 m3 Disposal well 
Oils (lubricating, hydraulic and 
transmission) 150 L Offsite recycling 

Sanitary sewage 42 m3 Offsite treatment facility 
Sludge Waste 
Drilling cuttings (benign) 170 m3 Offsite landfill 
Drilling cuttings (oily) 690 m3 Offsite disposal facility 
Solid Waste 
Cement waste 120 m3 Onsite cement pits or offsite landfill 
Domestic garbage 80 kg Offsite landfill 
Oil filters, drained 12 kg Offsite recycling or disposal facility 
Oily rags, absorbent materials 4 kg Offsite disposal facility 

 

4.3.3 Waste Management Facilities 
Suncor is considering, at this time, to construct a landfill as part of the Lewis Project. Suncor 
currently intends to use offsite approved waste facilities for Lewis Project waste disposal needs, 
as required. 

A hazardous waste storage area will be located at the CPF sites. Materials such as absorbents, 
contaminated debris and soil, aerosol cans, paints, sludge, waste compressed gas and other 
miscellaneous waste will be temporarily stored in the Hazardous Waste Storage Area prior to 
disposal at an approved facility. 
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A storage/recycle shed will be located at the CPF sites for the collection, segregation and 
storage of cardboard, paper and drink containers (glass, plastic and aluminum). All materials 
are stored in bins and/or steel shipping containers within the area. All paper and cardboard will 
be baled and transported off site for recycling. 

4.4 Air Emissions Management 

4.4.1 Process Technology Selection 

With respect to air management, process technology selection for the Lewis Project 
consideration included the following: 

 requirement to use commercially proven technology 

 limiting air emissions 

 limiting greenhouse gas (GHG) emissions 

 reducing water use 

 the requirement for Project economics to be viable. 

Suncor has selected SAGD technology for the Lewis Project (Volume 1, Section 3.1). Suncor 
continues to research and pilot alternative bitumen extraction technologies to improve extraction 
efficiency and/or reduce environmental impacts targeting GHG emissions, air emissions and 
water use. These technologies include injection of hydrocarbons, surfactant injection, ammonia 
injection, non-condensable gas injection, electromagnetically assisted extraction and direct 
contact steam generation, among others (see Sustainability.Suncor for more information on 
alternative in situ technology). If these alternative technologies prove to be safe and 
economically feasible, Suncor may pursue implementing them at the Lewis Project, subject to 
potential future regulatory applications, approval requirements and conditions and stakeholder 
consultation. 

The Lewis Project will use Suncor’s 40,000 bpd, high-efficiency replicated design that 
incorporates a number of improvements over historical SAGD facility designs and will result in 
improved environmental performance. The benefits of Suncor’s replicated design from an air 
emissions perspective include: 

 high-performance boilers that will meet or exceed federal BLIERS requirements for air 
emissions limits and will exceed current provincial requirements 

 optimized CPF process configuration that has fewer pieces of equipment, tanks, piping 
and valves resulting in: 

o reduced fugitive emissions 

o reduced potential for emergency venting from low pressure tanks 

o fewer pumps and less energy use 

 cogeneration and export of relatively low-carbon electricity. 

http://www.suncor.com/sustainability
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Collectively, the process technology selected provides a balance between limiting potential 
environmental effects and providing a project that is economically viable. 

In addition to the high-efficiency replicated facility design, Suncor will also optimize the efficient 
use of steam in the reservoir and use other emissions reduction technologies (e.g., dry low NOX 

tuning in the cogeneration unit) to further reduce air emissions. 

4.4.2 Baseline Conditions 

Emissions from existing operating facilities in the airshed were obtained from facility operators, 
previously submitted EIAs and EPEA approvals. These data form the basis of the model input 
used in the prediction of baseline air quality. These data primarily represent projected maximum 
continuous emissions from the facilities during routine operations (i.e., exclusive of upset 
condition emissions). 

Table 4.4-1 lists the projects included in the Baseline Case and located within the Air Quality 
Regional Study Area (AQRSA). As this list includes facilities that have been approved as of 
December 2016 but are not yet operating, there is no certainty that all of the listed facilities will 
operate in the future or that they will be operated at maximum capacity. Therefore, the overall 
emissions are conservative in nature. 

Table 4.4-1: Project Inclusion List for the Baseline Case 

Status Current Conditions 

Existing and approved 

 Athabasca Oil Sands Corp. Hangingstone SAGD 
 CNRL Horizon 
 Excelsior Energy Hangingstone In situ 
 Graymont Western Parson Creek Quarry (AQLSA) 
 Hammerstone Quarry Cement Lime Plant 
 Husky Energy Sunrise 
 Imperial Oil Kearl 
 Oak Point Energy Lewis Pilot (AQLSA)1 
 Shell Muskeg River 
 Shell Jackpine 
 Suncor Base Operation (AQLSA) 
 Suncor Dover 
 Suncor Firebag 
 Suncor Fort Hills 
 Suncor MacKay River 
 Suncor Voyageur 
 Syncrude Mildred Lake 
 Syncrude Aurora North 
 Syncrude Aurora South 
 Total E&P Joslyn SAGD 
 Williams Energy Olefin Plant 
 Communities, aviation and highways 

Note: 
1 Suncor acquired Oak Point Energy in Q1 2018. 
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Table 4.4-2 summarizes the emission rates of criteria air contaminants and total volatile organic 
compounds (VOC) for the Baseline Case. 

Table 4.4-2: Air Quality Regional Study Area/Air Quality Local Study Area 

Baseline Emissions in the 
Operator and Facility Name 

SO2 
(t/d) 

NOx 
(t/d) 

CO 
(t/d) 

Total VOC 
(t/d) 

PM2.5 
(t/d) 

Athabasca Oil Sands Corp. Hangingstone 
SAGD 0.23 0.89 2.82 0.07 0.05 

CNRL Horizon 12.7 46.7 33.4 70.2 2.31 
Excelsior Energy Hangingstone Insitu 2.06 0.05 2.66 0.01 0.01 
Graymont Western Parson Creek Quarry 
(AQLSA) 0.002 0.77 1.48 0.12 0.07 

Hammerstone Quarry Cement Lime Plant 1.5 4.2 1.81 0.362 0.255 
Husky Energy Sunrise 0.9 8.35 12.3 1.69 0.46 
Imperial Oil Kearl 0.671 37.9 29.0 142.0 2.03 
Oak Point Energy Lewis Pilot (AQLSA)1 0.16 0.07 0.35 0.007 0.008 
Shell Muskeg River 0.61 29.52 26.93 25.74 1.24 
Shell Jackpine 4.15 24.92 23.36 47.01 1.23 
Suncor Base Plant (AQLSA) 50.93 72.67 25.37 55.46 3.81 
Suncor Dover 0.13 0.5 0.12 0.22 0.0 
Suncor Firebag 9.31 19.43 16.84 2.34 1.48 
Suncor Fort Hills 0.81 38.53 23.77 37.2 1.46 
Suncor MacKay River 1.2 9.0 6.33 0.54 0.42 
Suncor Voyageur 6.84 2.9 4.48 0.29 0.01 
Syncrude Mildred Lake 97.51 54.75 82.37 33.35 5.54 
Syncrude Aurora North 0.28 14.27 5.62 7.24 0.54 
Syncrude Aurora South 0.28 14.22 5.62 8.16 0.4 
Total E&P Joslyn SAGD 2.01 0.57 0.48 0.14 0.042 
Williams Energy Olefin Plant 0.0 0.024 0.061 0.263 0.01 
Communities, aviation and highways 0.110 3.50 12.7 0.90 0.343 
Communities, aviation and highways (AQLSA) 0.002 0.154 0.606 0.036 0.012 
Total Baseline (AQRSA) – includes AQLSA 192.4 383.7 317.9 433.3 21.7 

Total Baseline (AQLSA) 51.1 73.7 27.8 55.6 3.9 

Note: 
1 Suncor acquired Oak Point Energy in Q1 2018. 

Baseline modelling for the study area indicated that exceedances for sulphur dioxide (SO2) are 
predicted. Exceedances are also predicted for NO2, mainly around key sources west of the 
study area. Exceedances of PM2.5 are predicted around major area sources. No exceedances 
are predicted for CO. 
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4.4.3 Project Emission Sources 

4.4.3.1 Construction Emissions 
Construction emissions from the Lewis Project will arise primarily from fuel combustion in 
construction equipment, transport vehicles and temporary power generation equipment. The 
location of emission sources is shown in Figures 4.4-1 and 4.4-2. CPF initial construction, 
including site clearing, will have peak emissions during the initial construction period (i.e., 2024 
to 2030). However, construction emissions are expected to be much less than the estimated 
emissions for operations. For this reason, construction emissions were estimated only and not 
modelled. Peak equipment usage for all construction activities were used to generate estimates 
of total construction emissions. These peak emissions will not occur simultaneously with 
operations emissions. Table 4.4-3 provides the estimated criteria air contaminant emissions 
from construction activities. 

Table 4.4-3: Project Estimated Construction Emissions 

Facility Component SO2  
(t/d) 

NOX 
(t/d) 

CO 
(t/d) 

VOC  
(t/d) 

PM2.5  
(t/d) 

Construction activities 0.01 0.52 0.53 0.08 0.03 
 

4.4.3.2 Operating Emissions 
Table 4.4-4 provides the estimated Lewis Project emissions and compares AQRSA and Air 
Quality Local Study Area (AQLSA) emission totals for the Baseline, Application and Project 
Alone assessment cases. Although ongoing construction emissions occurring during normal 
operations have been included in the modelling to allow a conservative assessment, Table 4.4-4 
represents only the normal operating emissions, including fugitive emissions. The change 
values provided in the table represent the increases attributed to the addition of the Lewis 
Project relative to the Baseline Case. The following are noted: 

 in the AQRSA, the Lewis Project contribution to emissions ranges from <1% to 7.0% 
relative to the baseline, depending on the compound 

 in the AQLSA, the Lewis Project contribution to emissions ranges from 1% to 80.1% 
relative to the baseline, depending on the compound. 

Table 4.4-4: Emission Changes 
Scenario SO2 NOx CO VOC PM2.5 

Project      
Project Only (t/d) 2.40 7.14 22.26 0.55 0.06 
AQRSA      
Baseline (t/d) 192.4 383.7 317.9 433.3 21.7 
Application (t/d) 194.8 390.8 340.16 433.9 21.8 
Increase due to Lewis Project (%) 1.2 1.4 7.0 <1.0 <1.0 
AQLSA      
Baseline (t/d) 51.1 73.7 27.8 55.6 3.9 
Application (t/d) 53.5 80.8 50.06 56.2 4.0 
Increase due to Lewis Project (%) 4.7 9.7 80.1 1.0 1.5 



NOTES:

- Source: Amec Foster Wheeler. 
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4.4.3.3 Flaring Scenarios 

During upset conditions or non-routine operations, which are expected to be infrequent and 
typically short-term in duration, gas and vapours will be directed to the flare stack. Upset 
conditions may include, but are not limited to, plant trips, desanding of the front end vessels, rag 
layer draw-off of front end vessels, de-oiling vapour recovery unit (VRU) trips, product VRU 
trips, and pressure safety valves, and emergency shut-down releases. Upset condition events 
are expected to last for less than four hours. Flaring resulting from upset/emergency conditions, 
startup and commissioning will be limited to the extent practicable and will comply with AER 
Directive 060: Upstream Petroleum Industry Flaring Incinerating and Venting. 

Upset condition events are expected to last for less than four hours. Flaring resulting from upset 
or emergency conditions, startup and commissioning will be limited to the extent practicable and 
will comply with AER Directive 060. 

4.4.4 Fugitive Emissions 

The Lewis Project CPF optimized design uses considerably less equipment and equipment 
connections than comparable facilities, which will limit fugitive emissions due to less equipment, 
tanks, piping and valves. Hydrocarbon service tanks will be blanketed with natural gas and tied 
into a VRU to manage potential fugitive emissions that may result from emptying and filling 
operations (i.e., working losses) and from diurnal heating and cooling of the tanks (i.e., 
breathing losses). 

4.4.4.1 Gas Collection and Conservation 

Annulus/casing gas will be collected at well pads and transported to the CPF by pipeline for 
combustion. All hydrocarbon tanks will be connected to a VRU to capture vapours, which will be 
combusted. Venting or routine flaring will not take place at the Project, although under normal 
operating conditions, small volumes of sweet purge gas will be directed to the flare stack at the 
CPF. The heat content of the gas streams to the flare will all meet the minimum 20 MJ/m3 
guideline identified in AER Directive 060. 

4.4.4.2 Sulphur Recovery 

The combined inlet sulphur at the CPFs is expected to be 520 kg/d. During startup of the first 
production phase, inlet sulphur rates will be monitored and if required Suncor will employ control 
options, such as a sulphur recovery unit or chemical scavengers to comply with AER Interim 
Directive 2001-3. For the air emission model, a conservative assessment was undertaken 
assuming that there would be 1 t/d of inlet sulphur per phase and a recovery factor of 70%. 

Due to the uncertainty surrounding predicting H2S production in SAGD reservoirs, prior to 
operation, Suncor will continue to investigate alternative H2S prediction methods, such as lab 
analysis of cores under SAGD operating conditions, and will continue to monitor industry results 
from nearby producers. Pending the results of the ongoing analysis, Suncor will make the 
appropriate mitigation plans if required, such as engineering the sulphur reduction/removal 
facilities to enable faster implementation. 



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

 Page 4-52 

4.4.4.3 Visibility and Odours 

The Lewis Project will emit substances that may form secondary particulate matter including 
nitrogen and sulphur oxides, which react to form ammonium sulphate ((NH4)2(SO4)) and 
ammonium nitrate (NH4NO3). These compounds may contribute to regional haze. To assess the 
potential contribution of the Lewis Project to regional haze, the estimated background extinction 
resulting from Lewis Project emissions was predicted following the method described in US EPA 
(2003). Using this approach, the Lewis Project contribution to Haze Index (HI), expressed in 
terms of deciview (dv) units is compared with the baseline HI. The change in HI is given by: 

∆𝐻𝐻𝐻𝐻 = 10 ∙ ln�
𝑏𝑏𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
𝑏𝑏𝑏𝑏𝑎𝑎𝑏𝑏𝑏𝑏𝑎𝑎𝑎𝑎𝑎𝑎𝑏𝑏

� 

where: b is the light extinction given by: 𝑏𝑏𝑎𝑎 = 3 ∙ 𝑓𝑓(𝑅𝑅𝐻𝐻) ∙ ([(𝑁𝑁𝐻𝐻4)2𝑆𝑆𝑆𝑆4]𝑎𝑎 + [𝑁𝑁𝐻𝐻4𝑁𝑁𝑆𝑆3]𝑎𝑎). In this 
equation, 𝑓𝑓(𝑅𝑅𝐻𝐻) is a scaling factor dependant on relative humidity that will be 
unchanged between the Baseline and Application cases. A change in HI of one 
corresponds to approximately a 10% change in background extinction, which is 
assumed to be a small perceptible change in visibility (US EPA 2003). 

To assess the potential visibility changes throughout the domain, the average daily HI at each 
receptor for the 20% most impaired days and 20% least impaired days in the Baseline Case 
was compared with the Application Case. This provides two ΔHI values at each receptor (for 
most impaired and least impaired days). The maximum average change in HI values during the 
most and least impaired days are 0.08 dv and 0.03 dv, respectively. 

The HI values calculated for the Lewis Project are considerably less than one; it is unlikely that 
the Lewis Project will result in any noticeable decreases in visibility. The Lewis Project residual 
impacts on visible emissions are, therefore, low (Volume 2, Section 4.6.11). 

Ambient hydrogen sulphide (H2S) concentrations are considered as a surrogate for odours. The 
local increases in H2S concentration attributable to the Lewis Project are below the Alberta 
Ambient Air Quality Objectives (AAAQO) and published odour thresholds (Volume 2, 
Section 4.6.10). The reduction of equipment in the CPF and associated fugitive sources, and 
the use of VRUs has limited the potential of the Lewis Project to result in odours. 

4.4.5 Greenhouse Gases 

The Lewis Project will be developed in accordance with Alberta’s new Climate Leadership Plan. 
The GHG operations emissions are estimated at 4,500 kt/y which represents 1.64% of the 
provincial GHG emissions and 0.62% of the national GHG emissions in 2015 (Volume 2, 
Section 4.0). This translates into a GHG emission intensity of 77 kg CO2e/barrel, which is similar 
to other in situ SAGD projects. Although Suncor’s high-efficiency facility design is industry 
leading, in situ project GHG emission intensity is largely dependent upon local reservoir and 
resource parameters, such as API viscosity. 



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

 Page 4-53 

Currently, the Alberta oil sands industry has about 65 mt/a of GHG emissions, which is below 
the established provincial industry limit of 100 mt/a. Although the Lewis Project will result in a 
small incremental increase, total oil sands industry GHG emissions will remain well below the 
100 mt/a limit. Suncor does not expect the 100 mt/a limit to be reached prior to the 
commencement of operations at the Lewis Project. 

The estimated Lewis Project GHG emissions are conservative because they do not account for 
cogeneration adjustments. The emission of GHG directly related to bitumen production will be 
lower than the stated value of 4,500 kt/y. Lewis Project cogeneration will positively contribute to 
Alberta’s transition away from coal-based electrical generation. 

The expected GHG emission intensity for the Lewis Project is based on the best available 
technology economically achievable for a SAGD project, considering local reservoir conditions. 
Suncor is investing in technology development to significantly reduce natural gas consumption 
and resulting GHG intensity of in situ extraction. As new in situ extraction technologies become 
proven and economically feasible, Suncor will look for opportunities for deployment the Lewis 
Project. 

4.4.6 Summary of Air Emissions 

The maximum effects of Lewis Project emissions tend to be confined to the vicinity of the Lewis 
Project (i.e., within 10 km). Maximum predicted concentrations of SO2, NO2, CO, and PM2.5 are 
below the respective AAAQO for all pollutants and averaging periods, with the exception of 
24-hour and annual SO2. However, the Lewis Project contribution to the maxima is minimal. The 
maximum small-scale grid PAI (measure of acidification) values in the vicinity of the Lewis 
Project are predicted to exceed some of the provincial critical loads when applied to the regional 
assessment. However, these predicted exceedances are not directly comparable to regulatory 
objectives determined using RELAD modelling because of the difference in averaging area. 

Ambient concentrations of Lewis Project air emissions and other existing, approved and 
proposed facilities will decrease with increasing distance from the respective operations. The 
concentrations at any time will depend on the prevailing meteorology. Ambient concentrations 
may vary with location and time. This assessment focuses on predicting maximum 
concentrations in the study areas. 

The results of the modelling completed on the Lewis Project for this assessment are 
conservative on the basis of the following model inputs: 

 operation of the glycol heaters was assumed to be continuous; however, equipment is 
operated intermittently 

 well pad and field construction emissions were assumed to peak during the maximum 
operating period even though these periods will not occur simultaneously. 

This air quality assessment examined the potential effects of the Lewis Project emissions based 
on the design case. The maximum concentrations for all pollutants from the Project Alone Case 
remain well below the AAAQO for all averaging periods. 
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4.4.7 Mitigations 

Table 4.4-5 provides a summary of the key air issues along with mitigation, effects and 
monitoring. 

4.5 Environment, Health and Safety Management 

Suncor’s corporate mission is to be trusted stewards of valuable natural resources. Further, one 
of the pillars of Suncor’s corporate strategy is to be an industry leader in sustainable 
development by demonstrating continued performance improvements in air emissions, water 
withdrawals, land reclamation and energy efficiency. Suncor’s Environment, Health & Safety 
policy (Figure 4.5-1), reflects Suncor’s values and underpins the commitment to environment, 
health and safety, and supports Suncor’s mission and strategy. 

4.5.1 Operational Excellence Management System 

Suncor’s uses the OEMS to consistently and effectively identify, avoid or mitigate operational 
risks, environmental impacts, and regulatory non-compliance to deliver safe and reliable 
operations. OEMS defines the framework to systematically eliminate root causes of incidents to 
improve performance in safety, reliability, environment, and cost. The OEMS framework uses a 
continual improvement cycle (plan-do-check-act) approach through a number of systems 
elements including risk management, legal requirements and commitments, maintenance and 
operations processes, emergency management, communication and stakeholder relations, 
incident management, and corrective actions, among others (Volume 1, Section 1.1). 

OEMS enables Suncor to consistently and effectively: 

 manage risk 

 operate safely and reliably 

 drive operational discipline 

 mitigate environmental impacts 

 develop and share best practices 

 support continuous improvement. 

The Lewis Project will be developed, operated and managed in a manner that is consistent with 
Suncor’s OEMS and its approach to risk management. 
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Table 4.4-5: Key Issues, Mitigation, Effects and Monitoring Related to Air Quality 

Issue Project Design Features and 
Mitigation Measures 

LSA Planned Development 
Implications 

RSA Planned Development 
Implications Monitoring 

Effect of Lewis Project SO2 
emissions on regional SO2 
concentrations 

Sulphur removal processes such as 
a sulphur removal unit or chemical 
scavengers to reduce sulphur 
emissions.  
Design to allow sufficient dispersion. 

Maximum average 
concentrations are above the 
AAAQO for some averaging 
periods; however, the Lewis 
Project contribution to those 
periods exceeding the AAAQO 
is minimal.  

Maximum average 
concentrations are above the 
AAAQO for some averaging 
periods; however, the Lewis 
Project contribution to those 
periods exceeding the AAAQO 
is minimal. 

Periodic source monitoring and 
measurements to document SO2 
emissions. 
Cooperation and data sharing for local 
and regional air quality monitoring.  
Ambient monitoring will be conducted in 
accordance with regional, provincial and 
federal monitoring programs. 

Effect of Lewis Project NOx 
emissions on regional NO2 
concentrations 

Low NOx burners on steam 
generators. 
Efficiencies to reduce fuel use. 

Maximum average 
concentrations are below the 
AAAQO for all averaging 
periods. 

Maximum average 
concentrations are below the 
AAAQO for all averaging 
periods. 

Periodic source monitoring and 
measurements to document NOx 
emissions. 
Cooperation and data sharing for local 
and regional air quality monitoring.  
Ambient monitoring will be conducted in 
accordance with regional, provincial and 
federal monitoring programs.  

Effect of Lewis Project CO 
emissions on regional CO 
concentrations 

Design to allow sufficient dispersion. 
Operate to allow maximum 
combustion efficiency. 

Maximum average 
concentrations are below the 
AAAQO for all averaging 
periods. 

Maximum average 
concentrations are below the 
AAAQO for all averaging 
periods. 

Cooperation and data sharing for local 
and regional air quality monitoring.  

Effect of Lewis Project PM2.5 
emissions on regional PM2.5 
concentrations and PM 
deposition 

Design to allow sufficient dispersion. 

Maximum average 
concentrations are below the 
AAAQO for all averaging 
periods. 

Maximum average 
concentrations are below the 
AAAQO for all averaging 
periods. 

Cooperation and data sharing for local 
and regional air quality monitoring.  

Effect of Lewis Project 
emissions on regional acid 
deposition 

Sulphur removal processes such as 
a sulphur removal unit or chemical 
scavengers to reduce sulphur 
emissions. 
Low NOx burners on steam 
generators. 
Efficiencies to reduce fuel use. 

Maximum small-scale grid 
AQLSA PAI exceeds the CASA 
and AENV (1999) loads for low, 
moderately sensitive and 
sensitive receptors. The Lewis 
Project contributes minimally to 
the AQLSA maxima. 

Maximum small-scale grid 
AQRSA PAI exceeds the CASA 
and AENV (1999) loads for low, 
moderately sensitive and 
sensitive receptors. The Lewis 
Project contributes minimally to 
the AQRSA maxima. 

Cooperation and data sharing for local 
and regional air quality monitoring.  
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Issue Project Design Features and 
Mitigation Measures 

LSA Planned Development 
Implications 

RSA Planned Development 
Implications Monitoring 

Effect of Lewis Project 
emissions on community 
and recreational area 
locations 

Design to allow sufficient dispersion. 
Low NOx burners on steam 
generators. 
Efficiencies to reduce fuel use. 
Control of fugitive plant and field 
emissions. 

All predicted concentrations are 
less than the relevant ambient 
air quality criteria at all 
community and recreational 
area receptors.  

All predicted concentrations are 
less than the relevant ambient 
air quality criteria at all 
community and recreational 
area receptors.  

Cooperation and data sharing for local 
and regional air quality monitoring.  

Effect of Lewis Project 
emissions on regional O3 
concentrations 

Low NOx burners on steam 
generators.  
Vent gas is collected rather than 
being emitted to the atmosphere. 

Not applicable. 

The Lewis Project NOx 
emissions will have a low effect 
on photochemical production of 
O3 due to low regional precursor 
emissions. 

Cooperation and data sharing for local 
and regional air quality monitoring. 

Lewis Project contribution to 
GHG emissions 

Efficiencies to reduce fuel use.  
Control of fugitive plant and field 
emissions. 
Minimize venting and flaring. 

Not applicable. Not applicable. 
Continued fuel efficiency monitoring. 
Continuous improvement of facility 
energy efficiency.  
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4.5.2 Emergency Response 

An Emergency Response Plan for the Lewis Project will be developed in accordance with 
Suncor’s Emergency Planning and Response Standard. The Lewis Project Emergency 
Response Plan will: 

 Identify a command – control structure and the resources necessary to address each 
identified scenario; information will include the: 

o onsite maintenance support organization 

o onsite emergency response organization 

o onsite technical support organization 

o communications response organization. 

 Outline the requirement for an emergency signal to alert all onsite personnel. The signal 
will be audible and/or visible at all locations on the site. 

 Outline training requirements to ensure every employee or contractor understands how 
to respond to emergency signals. 

 Describe emergency measures, and protocols to ensure that response organizations are 
in place and prepared to respond whenever the facility is manned or in operation. 

 Establish an external communications procedure to inform the public and other 
stakeholders who could be affected by the emergency. 

 Be reviewed annually and updated as necessary for continual improvement. 

4.5.3 Spill Prevention and Response Plans 

Spill prevention at the Lewis Project, and across all Suncor’s operations, begins with increasing 
employee and contractor awareness of spill prevention measures. This is achieved by methods 
such as awareness campaigns, toolbox talks and training. 

Regular inspection and maintenance of facilities and equipment will also be a key component of 
spill prevention for the Lewis Project. This will include the development of an inspection and 
maintenance schedule and by conducting walk-downs of facilities prior to commissioning. 

In order to manage the impacts of a potential spill, a Spill Response Plan will be developed that 
will include: 

 spill reporting procedures in accordance with Suncor’s Spill Reporting Standard 

 requirements to ensure the safety of spill response personnel 

 procedures for establishing an onsite command post 

 procedures for establishing decontamination areas for spill response personnel 

 guidance and procedures for containment and recovery for spills on land 

 guidance and procedures for containment and recovery for spills in water 
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 wildlife rescue procedures 

 processes to evaluate containment and recovery operations 

 procedures to dispose of recovered fluids and spill debris. 

4.5.4 Wildfire Management 

A FireSmart Plan will be developed for the Lewis Project that is aligned with: 

 FireSmart Guidebook for the Oil and Gas Industry and Best Management Practices – 
Wildfire Prevention 

 FireSmart Field Guide for Upstream Oil and Gas 

 Emergency Preparedness Guide for Hazards Associated with Wildfires. 

The FireSmart Plan will include: 

 a wildfire threat assessment 

 wildfire fuel modification recommendations to reduce the threat of wildfire 

 identification wildfire defense response opportunities (e.g., potential backfire lines) 

 long-term mitigation options, such as vegetation control on ROW, at electrical 
transmission line poles and pipeline risers 

 infrastructure protection measures, such as using FireSmart materials, for buildings 
(e.g., metal roofs and non-wooden stairs) and outdoor sprinkler systems 

 staff and contractor education on wildfire threats and prevention 

 guidelines to engage with Alberta-Pacific Forest Industries Inc (Al-Pac) and Northland 
Forest Products to explore alignment opportunities between their timber harvest plans 
and the Project’s development plan 

 annual FireSmart inspection schedule and inspection activities. 

A Wildfire Emergency Response Plan for the Lewis Project will be developed in accordance with 
Suncor’s Emergency Planning and Response Standard. The plan will be informed by the 
FireSmart Plan and will include: 

 wildfire hazard monitoring protocol 

 employee and contractor communication procedure in the event of a wildfire emergency 

 evacuation versus shelter-in-place criteria 

 identification of wildfire evacuations plans and egress routes 

 asset operational priority and vulnerability ranking 

 definition of staged alert triggers to guide emergency response measures, such as 
operations shutdown and evacuation 
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 identification of access routes to adjacent wilderness areas for firefighters 

 mutual aid agreements. 

Suncor will also develop an Industrial Wildfire Control Plan in accordance with the Forest Prairie 
Protection Act for the Lewis Project. The Lewis Project will also be subject to Suncor’s Wildfire 
Smoke Management Plan that has the objective of proactively managing and monitoring the 
impacts and risks associated with wildfire smoke. This plan pertains specifically to Suncor’s 
activities in the Fort McMurray region and provides guidelines for safely continuing operations 
(e.g., consider prevailing winds when scheduling project activities). 

4.5.5 Project Commitments 

A summary of key Lewis Project commitments, including those intended to mitigate Project 
risks, is presented in Volume 1, Attachment 15. 

4.6 Environmental Management 

An EIA was completed for the Lewis Project that meets the requirements of the Lewis Project’s 
EIA Terms of Reference issued by the AER (Volume 3, Appendix A). The EIA examined 
potential environmental and socio-economic impacts for Lewis Project-specific and cumulative 
scenarios, after Lewis Project mitigations were accounted for. A summary of the EIA is provided 
in Section 4.1.3. 

Generally, the impact ratings for Lewis Project residual effects were determined to be low or it 
was determined that the Lewis Project activities will meet regulated criteria (air quality and 
noise). Potential environmental impacts with a moderate residual impact rating, such as impacts 
to wildlife and wildlife habitat, are considered principal Project risks for which risk mitigations 
have been identified in the risk management section of the application (Section 4.1.3). 

Suncor is committed to implementing the Lewis Project mitigations identified in the EIA and 
mitigations for principal risks identified in Section 4.1.3 in order to limit the potential adverse 
environmental and socio-economic impacts the Lewis Project. A full list of Suncor’s 
commitments associated with the Project application and EIA are detailed in Volume 1, 
Attachment 15. 

4.6.1 Environmental Monitoring and Reporting 

Environmental monitoring and reporting will be focused on elements of the environment that the 
Lewis Project has the potential to directly affect as well as those required by regulation. These 
include: 

 air emission source monitoring and reporting: 

o typical monitoring and reporting cadences and scope are provided in Table 4.6-1 

 ambient air monitoring and reporting: 

o typical monitoring and reporting cadences and scope are provided in Table 4.6-2 
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 industrial runoff release monitoring and reporting 

 EPEA reporting procedures are provided in Table 4.6-3 environmental monitoring plan 
(Table 4.6-4) for:  

o groundwater 
o soil 
o reclamation 
o wetlands and waterbodies 
o wildlife 

Table 4.6-1: Air Emission Source Monitoring and Reporting 

Air Effluent Stream/ Air 
Emission Source 

Monitoring Reporting 

Parameter Method of 
Monitoring Frequency Monthly Annually 

Produced gas and residue 
or fuel gas to the flare 
stacks, cogeneration unit, 
steam generators and 
glycol heaters 

Volumetric flow 
rates 

Measured or 
Estimated Continuously No No 

Produced gas at the CPF 
H2S 

Gas Analysis Monthly Yes No Total hydrocarbons 
Lower heating value 

Flare stack, cogeneration 
unit, steam generators 
and glycol heater 

SO2 Calculated Daily 
Yes, 
tonnes 
per day 

Yes, 
tonnes per 
year 

steam generators Oxides of nitrogen 
(expressed as NO2) 

Manual 
Stack Survey 

Once within six 
months of 
commissioning 

Yes Yes 

One of the steam 
generators 

Oxides of nitrogen 
(expressed as NO2) 

Manual 
Stack Survey 

Once per year on 
a rotating basis Yes Yes 

Oxides of nitrogen 
(expressed as NO2), 
flow rate and 
temperature 

CEM, as per 
CEMS Code Continuously Yes Yes 

Glycol heater Oxides of nitrogen 
(expressed as NO2) 

Manual 
Stack Survey 

Once within six 
months of 
commissioning 

Yes Yes 

Cogeneration unit 

Oxides of nitrogen 
(expressed as NO2) 

Manual 
Stack Survey 

Once within six 
months of 
commissioning 

Yes Yes 

Oxides of nitrogen 
(expressed as NO2) 

Manual 
Stack Survey Once per year Yes Yes 

Oxides of nitrogen 
(expressed as NO2), 
flow rate and 
temperature 

CEM, as per 
CEMS Code Continuously Yes Yes 

National Pollution Release 
Inventory n/a n/a n/a No Yes 

Note: 
n/a = Not applicable. 
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Table 4.6-2: Ambient Air Monitoring and Reporting 

Monitoring Station Parameter Monitoring Period 
Reporting 

Monthly Annually 
One continuous ambient air 
monitoring station, as per 
Air Monitoring Directive, 
2006, as amended 

SO2 concentrations, H2S 
concentrations, NO2 concentrations, 
total hydrocarbons concentrations, 
wind speed and wind direction 

Continuously for one 
year during the 
second year 
operations 

Yes Yes 

Passive exposure 
monitoring, as per Air 
Monitoring Directive 

NO2 concentrations, SO2 
concentrations, and H2S 
concentrations 

Monthly Yes Yes 

 

Table 4.6-3: Environmental Protection and Enhancement Act Reporting 

Report Content 
General 
 Information related to the plant operation 
 A summary of contraventions reported 
Air 
 The performance of the air pollution control equipment 
 Any trends in emissions data 
 Information on any upgrades or modifications to the air pollution control and monitoring equipment 
Industrial Wastewater and Runoff 
 The performance of the industrial wastewater control system 
 The performance of the industrial runoff control system 
 The performance of the pollution abatement equipment 
 A summary and evaluation of management and disposal of industrial wastewater for the previous year 
 A summary and evaluation of management and disposal of industrial runoff for the previous year 
Domestic Wastewater 
 A summary evaluation of management and disposal of domestic wastewater for the previous year 
Groundwater 
 Written confirmation that the following was adhered to: 

o all groundwater monitoring wells were protected from damage and locked except for when being sampled 
o groundwater monitoring wells were cleaned, repaired or replaced and a sample collected prior to the next 

scheduled groundwater monitoring event if a representative sample cannot be collected 
 For all groundwater samples: 

o a description of purging and sampling procedures 
o the static elevations, above sea level and depth below ground surface, of fluid phases in the groundwater 

monitoring well prior to purging 
o the temperature of each sample at the time of sampling 
o the pH of each sample at the time of sampling 
o the specific conductance of each sample at the time of sampling 

 A legal description of the plant and a map illustrating the plant boundaries 
 A topographic map of the plant 
 A description of the industrial activity and processes 
 A description of the regional hydrogeology 
 A hydrogeologic description and interpretation of the plant 
 A lithologic description and maps, including cross sections, of the surficial and the upper bedrock geologic 

materials at the plant 
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Report Content 
 Borehole logs and completion details for groundwater monitoring wells 
 The hydraulic conductivity of all surficial and bedrock materials at the plant 
 A map(s) of groundwater flow patterns at the plant 
 A cross section(s) showing depth to water table, patterns of groundwater movement and hydraulic gradients at 

the plant 
 A map of surface drainage within the plant and surrounding area including nearby waterbodies 
 A map showing the location of all surface and groundwater users within at least a 5 km radius of the plant, and 

a listing describing the surface water and the water well use details 
 A map showing locations of all known buried channels within at least 5 km of the plant 
 A map of groundwater monitoring well locations and a table summarizing the existing groundwater monitoring 

program for the plant 
 A summary of any changes to the groundwater monitoring program made since the last groundwater monitoring 

report 
 Analytical data recorded as required in the groundwater monitoring program 
 A summary of fluid elevations recorded and an interpretation of changes in fluid elevations 
 A summary and interpretation of QA/QC program results 
 An interpretation of all the data in the report, including the following: 

o diagrams indicating the location and extent of any contamination 
o a description of probable sources of contamination 
o a site map showing the location and type of current and historical potential sources of groundwater 

contamination 
 A summary and interpretation of the data collected since the Groundwater Monitoring Program began including: 

o control charts which indicate trends in concentrations of parameters 
o the migration of contaminants 

 A description of any contaminant remediation, risk assessment or risk management action conducted at the 
plant 

 A proposed sampling schedule for the following year(s) 
 Recommendations for changes to the Groundwater Monitoring Program to make it more effective 
 An outline of risk management or remediation activities proposed for the forth coming year for any new or 

expanding contamination 
 Any other information relevant to groundwater quality at the plant 
 Signed and stamped by a qualified professional 
Soil 
 As per the Soil Monitoring Directive, Alberta Environment (2009) as amended 
Wildlife 
 The methods and results of the monitoring conducted in the Wildlife Mitigation and Monitoring Program 
 The mitigations implemented in the Wildlife Mitigation and Monitoring Program 
 Discussion of the effectiveness of the mitigation implemented in the Wildlife Mitigation and Monitoring Program 

relative to measureable outcomes as identified in the approved Wildlife Mitigation and Monitoring Plan 
 Adaptive management measures taken or planned 
 Changes in habitat availability and habitat conditions for species at risk and of cultural significance, which have 

been identified in the application, stakeholder consultation, and Wildlife Sensitivity Maps, as amended 
 Changes proposed to the Wildlife Mitigation and Monitoring Program 

Conservation and Reclamation 
 In accordance with Specified Enactment Direction 001: Direction for Conservation and Reclamation 

Submissions Under an Environmental Protection and Enhancement Act Approval For an Enhanced Recovery 
In-Situ Oil Sands and Heavy Oil Processing Plant and Oil Production Site, Alberta Energy Regulator, February 
2016, as amended 
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Table 4.6-4: Environmental Monitoring Plan 

Plan Potential Plan Content 

Groundwater Monitoring Plan 

 A legal description of the plant and a map illustrating the plant boundaries 
 A topographical map of the plant 
 A description of the industrial activity and processes 
 A site map showing the location and type of current and historical potential 

sources of groundwater contamination 
 A description of the regional hydrogeology 
 A hydrogeologic description and interpretation of the plant 
 A lithologic description and maps, including cross sections, of the surficial and 

the upper bedrock geologic materials at the plant 
 Borehole logs and completion details for groundwater monitoring wells 
 The hydraulic conductivity of all surficial and bedrock materials at the plant 
 A map(s) of groundwater flow patterns at the plant 
 A cross section(s) showing depth to water table, patterns of groundwater 

movement and hydraulic gradients at the plant 
 A map of surface drainage within the plant and surrounding area including 

nearby waterbodies 
 A map showing the location of all surface and groundwater users within at 

least a 5 km radius of the plant, and a listing describing the surface water and 
the water well use details 

 A map showing locations of all known buried channels within at least 5 km of 
the plant 

 A map showing the location of existing and additional proposed groundwater 
monitoring wells at the plant 

 A rationale for proposed groundwater monitoring well locations and proposed 
completion depths of those wells 

 A description of groundwater monitoring well development protocols 
 A list of parameters to be monitored and the monitoring frequency for each 

groundwater monitor well or group of groundwater monitoring wells at the 
plant 

 A description of the groundwater sampling and analytical QA/QC procedures 
 Details of a groundwater response plan specifying actions to be taken should 

contaminants be identified through the Groundwater Monitoring Program or in 
the event of a well casing failure 

 A plan to address the potential of introducing thermally-liberated trace 
elements into groundwater which shall include: 
o collection of baseline groundwater quality data 
o monitoring of groundwater levels and groundwater quality for the protection 

of non-saline aquifers and nearby waterbodies 
o any other information relevant to groundwater quality at the plant 

Soil Monitoring Plan 

As per the:  
 Soil Monitoring Directive, Alberta Environment, 2009, as amended 
 Soil Quality Criteria Relative to Disturbance and Reclamation, Alberta 

Agriculture, 1997, as amended 
 Directive for Monitoring the Impact of Sulphur Dust on Soils, Alberta 

Environment and Water, December 2011, as amended 
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Plan Potential Plan Content 

Wildlife Mitigation and 
Monitoring Plan  

 A description of the strategies that will be implemented to meet the desired 
outcomes as stated in Caribou Protection Plan Guidelines and Caribou 
Calving Information, Environment and Sustainable Resource Development, 
September 14, 2012, as amended 

 A description of how the achievement of desired outcomes will be measured, 
and demonstrated 

 A description of the mitigation strategies and actions that will be implemented 
to mitigate Lewis Project and site-specific effects on wildlife species at risk and 
of cultural significance throughout the life of the Project that may occur 
through: 
o direct habitat loss 
o indirect habitat loss 
o habitat fragmentation and effects on wildlife movement 
o mortality 

 Detailed descriptions of mitigation measures to minimize Lewis Project-
induced impacts to fisheries and aquatic habitat at a Hydrologic Unit Class 8 
scale 

 A description of the adaptive management approach that will be used to 
assess and improve the effectiveness of mitigations 

 A description of how ongoing engagement has been used to identify wildlife 
and fish species of cultural significance 

 A description of the approval holder’s alignment with the Woodland Caribou 
Policy for Alberta, Alberta Sustainable Resource Development, 2011, as 
amended 

 A description of how the wildlife monitoring will align with and support regional 
monitoring, consistent with provincially recognized priorities 

Reclamation Monitoring Plan 

 a monitoring plan to assess soils, vegetation, and wildlife on reclaimed areas 
that includes, but not limited to 
o proposed methodology 
o monitoring schedule 

 performance measures to assess reclamation success 
 assessment of reclamation success as per goals, targets and objectives 

identified in the Project-Level Conservation, Reclamation and Closure Plan as 
authorized by the AER 

 how corrective measures will be identified and implemented 
 how the data will be used in adaptive management for future reclaimed areas 

Wetland and Waterbody 
Monitoring Plan 

 A summary of any wetland and waterbody monitoring conducted to date 
 an analysis of the monitoring results to date 
 corrective measures identified and implemented through the monitoring 

conducted to date 
 for natural wetlands and waterbodies potentially directly impacted by the 

Project: 
o a plan to monitor for natural variability 
o a plan to determine and monitor the potential direct impacts 

 Corrective measures and a schedule of implementation, where appropriate, to 
protect affected wetlands and waterbodies 

 Reporting schedule 
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4.6.2 Compliance Reporting 
Suncor will comply with applicable legislation, regulations, policy, guidelines and directives. 
Compliance requirements will be managed in accordance with Suncor’s OEMS, which spells out 
expectations and a framework for regulatory compliance to aid in the execution of compliance 
tasks and ensure timely and appropriate reporting.  

Reporting for Project performance to the AER will take place in conjunction with the annual 
presentation as required by AER Directive 054: Performance Presentations, Auditing, and 
Surveillance of In Situ Oil Sands Schemes. Environmental reporting will be completed to meet 
EPEA approval requirements. 

4.6.3 Regional Initiatives 
Suncor participates in numerous regional and cooperative efforts with stakeholders, government 
and industry peers to help address environmental, socio-economic and public safety issues 
associated with development in the RMWB. In addition to the efforts detailed below, Suncor is 
also a member of the Canadian Association of Petroleum Producers and the Alberta Chamber 
of Resources. Through these groups, Suncor is involved in on-going discussion related to the 
Lower Athabasca Regional Plan and its various frameworks, as well as emerging environmental 
policy development. 

4.6.3.1 Oil Sands Monitoring 
There is currently an extensive system of environmental monitoring and management in the 
Lower Athabasca Region. In addition to environmental assessments and compliance-related 
monitoring programs that occur within the lease area, information on the overall condition of the 
environment in the oil sands region is gathered, managed and analyzed under the coordination 
of the Environmental Monitoring and Science Division (EM&SD) of the Alberta Environment and 
Parks (AEP) in collaboration with other regional, provincial and federal organizations. The Oil 
Sands Monitoring Program is built upon pre-existing regional programs that monitored air, 
water, land and biodiversity to: 

 further the understanding of current conditions and changes that have already occurred 

 improve characterization of the state of the environment on an ongoing basis 

 provide information to broadly understand and evaluate cumulative environmental 
effects of resource development in the region.  

This program is funded by industry by up to $50 million a year. 

4.6.3.2 Wood Buffalo Environmental Association 
Suncor is a representative on The Wood Buffalo Environmental Association (WBEA), which is a 
multi-stakeholder organization that undertakes intensive air and terrestrial monitoring in the oil 
sands region. WBEA, through the EM&SD, reports accurate and timely high-quality data from 
air, terrestrial and human exposure monitoring programs to ensure regional stakeholders have 
the information they need to make informed environmental decisions. WBEA is a delivery 
partner in the Atmospheric Monitoring component of the Oil Sands Monitoring Program. 
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4.6.3.3 Alberta Biodiversity Monitoring Institute 

Suncor is a member of the Alberta Biodiversity Monitoring Institute, which is an arms-length, 
not-for-profit scientific organization setup to monitor and understand how Alberta’s rapidly 
changing landscapes affect wildlife and habitats. Alberta Biodiversity Monitoring Institute is a 
delivery partner in the Biotic Response component of the Oil Sands Monitoring Program. 

4.6.3.4 Athabasca Watershed Council 

The Athabasca Watershed Council-Watershed Planning and Advisory Council (AWC-WPAC) is 
a multi-stakeholder group that was formed in August 2009. The council works with academia, 
industry, environmental and stewardship groups, various levels of government, communities, 
and citizens to provide timely credible information about the Athabasca Watershed. The 
AWC-WPAC actively promotes, fosters respect, and plans for an ecologically healthy watershed 
by demonstrating leadership and facilitating informed decision-making to ensure environmental, 
economic and social sustainability. This diverse stakeholder organization champions scientific 
reports on the State of the Watershed and outreach initiatives aimed at educating the 
communities and citizens from Jasper, Alberta to Fort Chipewyan, Alberta about the watershed. 
Suncor has been a member of the Board of the AWC-WPAC since it began, as well as a 
member of the Technical Committee. 

4.6.3.5 Canadian Oil Sands Innovation Alliance 

The COSIA, an industry coalition launched in 2012, is focused on working towards responsible 
and sustainable growth of Canada’s oil sands while accelerating improvement in environmental 
performance through collaborative action and innovation. Suncor is one of the founders of this 
alliance and through funding, sharing of technology and innovation, and collaborative projects, 
COSIA drives environmental improvements in tailings, water, land and GHG and regional 
monitoring effectiveness. 

4.6.3.6 WaterSmart Athabasca River Basin Initiative 

Suncor is a Working Group and Steering Group member of this multi-stakeholder initiative that 
is focused on the long-term sustainable management of water resources in the Athabasca River 
Basin. This group uses a collaborative modelling process to bring together the best available 
data, modelling tools, and participants from across the basin in a transparent and open process, 
to explore mitigation, adaptation, and management strategies in response to a range of 
plausible land use and climatic change scenarios. In doing this, the Athabasca River Basin 
Initiative provides a foundation to support cumulative effects assessments, basin water 
management plans, adaptive and sustainable water management, and accessible and 
transparent information on basin water resources and management. 

4.6.3.7 Boreal Leadership Council 

The Boreal Leadership Council (BLC) is composed of leading conservation groups, First 
Nations, resource companies and financial institutions, all of which have a stake in the future of 
Canada’s boreal forest. As a member of the BLC, Suncor is a signatory to the Boreal Forest   
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Conservation Framework. Suncor is committed to implementing this national vision through our 
own sphere of activity and have submitted an action plan to council members outlining our 
priorities and focus areas. 

In 2014, Suncor sponsored a BLC project to review caribou conservation tools, data, practices 
and governance structures used by Aboriginal Peoples. This project examined habitat 
identification and caribou monitoring and incorporated Aboriginal knowledge. 

The project goals were to: 

 document existing or developing approaches to Aboriginal-led caribou action planning 

 raise awareness of how Aboriginal Peoples protect caribou in Canada’s Boreal region 

 facilitate information sharing between groups. 

In 2015, the BLC released its second report on Free Prior and Informed Consent, which 
explored recent developments and effective roles for government, industry and Aboriginal 
communities. 

The BLC also hosted a workshop in 2015 with government, First Nations, conservation groups 
and industry on Regional Development and Conservation Planning. The purpose was to explore 
better ways and tools for achieving balanced, integrated regional solutions. The participants 
identified specific obstacles to the uptake of regional strategic environmental assessments as 
well as current opportunities in key regions of Canada’s Boreal Forest. 

4.6.3.8 Alberta Association of Conservation Offsets 

Suncor is a member of the Board of the Alberta Association of Conservation Offsets, which is a 
non-governmental collaboration among a number of diverse entities and interests sharing an 
interest or expertise in the field of conservation and biodiversity. 

4.6.3.9 Regional Municipality of Wood Buffalo Mutual Aid Partnership 

Suncor has been an active member of the RMWB Mutual Aid Partnership since its creation. 
This partnership allows Suncor’s Emergency Services to support emergency situations (e.g., 
vehicle accidents and fires) near Suncor’s operational areas where our Emergency Services 
can respond quicker than the RMWB. 

In May of 2016, the Wood Buffalo region experienced a devastating wildfire that impacted local 
communities. Suncor’s Emergency Services supported the fighting of the wildfire while Suncor 
supported regional evacuation efforts from its Firebag Aerodrome. Post-fire, Suncor is an active 
participant on the RMWB’s Fire Recovery Committee, bringing industry and the communities 
together to help rebuild the areas affected by the wildfire. 
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4.6.3.10 fRI Research 

fRI Research is a non-profit corporation powered by a world class research team and leader in 
science for land and resource management in western Canada. fRI Research works toward 
sustainable land and resource management by engaging a range of forest and forest resource 
users and partners. It looks at the impact of primarily industrial use on the local ecology, 
economy, society, and culture. Through involvement and funding at fRI, Suncor helps share 
new practices, technologies, and tools with both researchers and the public. 

4.6.3.11 Cumulative Environmental Management Association 

Established in 2000, the Cumulative Environmental Management Association (CEMA) is a multi-
stakeholder organization representing government, industry, environmental groups, and 
Aboriginal groups. The main interest of CEMA is to protect the environment within the RMWB. 
CEMA throughout its history had many technical working groups focusing on areas such as air, 
water and reclamation. A number of environmental frameworks and tools that were developed 
by CEMA are in use by government and industry today. CEMA is currently reviewing its status 
and next steps. 

4.6.3.12 Oil Sands Advisory Group 

As a member of the Oil Sands Advisory Group, Suncor advises the Alberta government on the 
oil sands aspects of the Alberta Climate Leadership Plan. The Oil Sands Advisory Group is 
composed of members from industry, environmental organizations and Aboriginal and 
non-Aboriginal communities and helps insure initiatives under the Climate Leadership Plan are 
effective and widely supported. 

4.7 Continuous Improvement 

Suncor continues to research and pilot alternative bitumen extraction technologies to: 

 improve extraction efficiency 

 reduce potential environment effects 

 reduce air and GHG emissions 

 reduce water use. 

Technologies under current research include: 

 injection of hydrocarbons 

 surfactant injection 

 ammonia injection 

 non-condensable gas injection 

 electromagnetically assisted extraction 

 direct contact steam generation. 
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For further information, see sustainability.suncor.com for details in alternative in situ technology. 

Suncor has 40 years of oil sands experience that includes 15 years of successful SAGD 
resource extraction at the Firebag and MacKay River projects. Production enhancements will be 
considered as the technology matures and suitability to the Lewis Project bitumen resource is 
determined. Changes to the recovery method would be the subject of future amendment 
applications to the AER. 

4.8 Adaptive Management 

Suncor’s OEMS framework uses a continual improvement cycle of plan-do-check-act 
(Volume 1, Section 1.1), which is in alignment with an adaptive management approach. Suncor 
will implement an adaptive management approach through of the life of the Lewis Project, 
modify and update Project operations and reclamation techniques/approaches to reduce Project 
risks. 

The adaptive management approach will be closely linked with monitoring programs proposed 
for the Lewis Project (Section 4.6.1) and commitments made to mitigate Project risks 
(Section 4.1.4). The adaptive management approach will allow Suncor to: 

 use data collected from Lewis Project monitoring programs 

 incorporate data collected from regional research programs and other projects in the 
region 

 consider new technologies and bitumen recovery methods to improve GHG performance 

 improve reclamation plans 

 incorporate feedback collected from stakeholders as part of the long-term stakeholder 
engagement plan (Volume 1, Section 5.4) 

 adapt to changes in the regulatory regime 

 adapt to climate change 

 modify reclamations plans as advancements to reclamation strategies are made and 
new technologies or techniques are developed 

 modify reclamation and monitoring plans as new targets and thresholds that are 
established for the region. 

4.9 Compliance and Reporting 

Suncor will comply with applicable legislation, regulations, policy, guidelines and directives. 
Compliance requirements will be managed in accordance with Suncor’s OEMS Element 3 – 
Legal Requirements and Commitments. 

Reporting for the Project to the AER will take place in conjunction with the annual performance 
presentation as required by AER Directive 054. Environmental reporting will be completed to 
meet EPEA approval requirements (Section 4.6.1). 

https://sustainability.suncor.com/


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

 Page 4-71 

4.10 References 

Alberta Energy Regulator (AER). 2016a. Direction for Conservation and Reclamation 
Submissions Under an Environmental Protection and Enhancement Act Approval for an 
Enhanced Recovery In-Situ Oil Sands and Heavy Oil Processing Plants and Oil 
Production Sites. Calgary, AB. 

Alberta Energy Regulator (AER). 2016b. Draft Directive: Assessment of Thermally-Mobilized 
Constituents in Groundwater for Thermal In Situ Operations. 

Alberta Environment and Sustainable Resource Development (ESRD). 2013. Guide to Preparing 
Environmental Impact Assessment Reports in Alberta – Updated March 2013. Alberta 
Environment and Sustainable Resource Development, Environmental Assessment 
Team. Edmonton, AB. EA Guide 2009-2. 26 pp. 

Alberta Environment and Sustainable Resource Development (ESRD). 2014. Aboveground 
Pipeline Wildlife Crossing Directive. ESRD Public Land Management. 2014, No.7. 
Operations. February 2014. 6pp. 

Alberta Environmental Protection. 1996. Alberta User Guide for Waste Managers PART 1 – A. 
Air and Water Approval Division, Industrial Waste and Wastewater Branch, Edmonton, 
AB. 

Alberta Pacific Forestry Industry (Al-Pac). 2016. Horse River Fire Salvage Plan. Available at: 
alpac.ca/forest_planning/general_development_plan/Horse_River_Fire_Salvage_Plan.p
df. Accessed May 2017. 

Clean Air Strategic Alliance and Alberta Environment (CASA and AENV). 1999. Application of 
Critical, Target and Monitoring Loads for the Evaluation and Management of Acid 
Deposition. Publication No. T/472. Clean Air Strategic Alliance, Alberta Environment. 
Calgary, AB. 

Government of Alberta. 2000. Historical Resources Act. Queens Printer. Edmonton, AB. 

Government of Alberta. 2017a. Master Schedule of Standards and Conditions. June 2017. 
88 pp. Available at: aep.alberta.ca. 

Government of Alberta. 2017b. Pre-Application Requirements for Formal Dispositions. October 
2017. 70 pp. Available at: aep.alberta.ca. 

Hubbart, L., B. Ertter, A. Dennis, and C.C. Baskin. 1998. Statement Opposing Transplantation 
as Mitigation for Impacts to Rare Plants. California Native Plant Society, Sacramento, 
CA. 

United States Environmental Protection Agency (US EPA). 2003. Guidance for Tracking 
Progress Under the Regional Haze Rule. Office of Air Quality Planning and Standards, 
Emissions Monitoring and Analysis Division, Air Quality Trends and Analysis Group. 
Research Triangle Park, North Carolina. 


	Main Menu
	Master TOC
	SECTION 4.0 - RISK MANAGEMENT AND COMPLIANCE
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	4.0 RISK MANAGEMENT AND COMPLIANCE
	4.1 Risk Management
	4.1.1 Risk Management Principals
	4.1.2 Risk Management Approach
	4.1.3 Environmental Impact Assessment Summary
	4.1.3.1 Approach
	4.1.3.2 Constraints Planning
	4.1.3.3 Evaluation of Impacts
	4.1.3.4 Assessment Cases
	4.1.3.5 Impact Assessment Key Conclusions
	4.1.3.6 Identification of Risk
	Table 4.1-1
	Table 4.1-2


	4.1.4 Risk Management
	4.1.4.1 Principal Risks
	4.1.4.2 Biodiversity
	4.1.4.3 Additional Risks
	Table 4.1-3



	4.2 Water Management
	4.2.1 Water Strategy
	4.2.2 Water Requirements and Sources
	4.2.3 Water Use
	Table 4.2-1

	4.2.4 Annual and Seasonal Variability in Water Supply
	4.2.5 Climate Change
	4.2.6 Surface Water Management
	4.2.6.1 Central Processing Facilities
	Figure 4.2-1
	Figure 4.2-2

	4.2.6.2 Well Pads
	Table 4.2-2


	4.2.7 Water Disposal
	4.2.7.1 Disposal Strategy
	4.2.7.2 Disposal Wells
	4.2.7.3 Location of Disposal Wells
	4.2.7.4 Domestic Wastewater


	4.3 Waste Management
	Table 4.3-1
	4.3.1 Waste Management Plan
	4.3.2 Waste Streams
	Table 4.3-2
	Table 4.3-3
	Table 4.3-4

	4.3.3 Waste Management Facilities

	4.4 Air Emissions Management
	4.4.1 Process Technology Selection
	4.4.2 Baseline Conditions
	Table 4.4-1
	Table 4.4-2

	4.4.3 Project Emission Sources
	4.4.3.1 Construction Emissions
	Table 4.4-3

	4.4.3.2 Operating Emissions
	Table 4.4-4
	Figure 4.4-1
	Figure 4.4-2

	4.4.3.3 Flaring Scenarios

	4.4.4 Fugitive Emissions
	4.4.4.1 Gas Collection and Conservation
	4.4.4.2 Sulphur Recovery
	4.4.4.3 Visibility and Odours

	4.4.5 Greenhouse Gases
	4.4.6 Summary of Air Emissions
	4.4.7 Mitigations

	4.5 Environment, Health and Safety Management
	4.5.1 Operational Excellence Management System
	Table 4.4-5
	Figure 4.5-1

	4.5.2 Emergency Response
	4.5.3 Spill Prevention and Response Plans
	4.5.4 Wildfire Management
	4.5.5 Project Commitments

	4.6 Environmental Management
	4.6.1 Environmental Monitoring and Reporting
	Table 4.6-1
	Table 4.6-2
	Table 4.6-3
	Table 4.6-4

	4.6.2 Compliance Reporting
	4.6.3 Regional Initiatives
	4.6.3.1 Oil Sands Monitoring
	4.6.3.2 Wood Buffalo Environmental Association
	4.6.3.3 Alberta Biodiversity Monitoring Institute
	4.6.3.4 Athabasca Watershed Council
	4.6.3.5 Canadian Oil Sands Innovation Alliance
	4.6.3.6 WaterSmart Athabasca River Basin Initiative
	4.6.3.7 Boreal Leadership Council
	4.6.3.8 Alberta Association of Conservation Offsets
	4.6.3.9 Regional Municipality of Wood Buffalo Mutual Aid Partnership
	4.6.3.10 fRI Research
	4.6.3.11 Cumulative Environmental Management Association
	4.6.3.12 Oil Sands Advisory Group


	4.7 Continuous Improvement
	4.8 Adaptive Management
	4.9 Compliance and Reporting
	4.10 References



	Search: 
	Previous View: 
	Main Menu: 


