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EXECUTIVE SUMMARY 

Introduction 

Suncor Energy Inc. (Suncor) is applying to the Alberta Energy Regulator (AER) for approvals to 
construct, operate and reclaim a 160,000 barrel per day (bpd) in situ oil sands development 
known as the Lewis In Situ Project (Lewis Project). The Lewis Project is located in northeast 
Alberta about 25 km northeast of the city of Fort McMurray and approximately 18 km southeast 
of the town of Fort MacKay, in Townships 91, 92 and 93, Ranges 6, 7 and 8, W4M. 

The Lewis Project will use steam-assisted gravity drainage (SAGD) to extract bitumen 
resources in the McMurray Formation. Production facilities will include multiphase and single 
phase central processing facilities (CPF) and cogeneration. Non-production facilities include 
well pads, multiuse corridors for the gathering system and associated infrastructure. The Lewis 
Project will interconnect to offsite facilities including the electrical grid and transportation 
network. Process-affected water will likely be imported from other Suncor operations in the area 
for use in steam generation. 

Approach 

The purpose of this environmental impact assessment (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 setting in which the Lewis Project would occur 

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

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

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

The scope and approach of the EIA was determined based on the Terms of Reference 
(Volume 3, Appendix A), AER Draft Directive 023: Oil Sands Project Applications, 
Environmental Protection and Enhancement Act – Guide to Content for Energy Project 
Applications (AER 2014), and Alberta Environment and Sustainable Resource Development’s 
(ESRD) Guide to Preparing Environmental Impact Assessment Reports in Alberta 
(ESRD 2013). 
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Constraints Planning 

The EIA approach uses constraints planning that include, where possible, attention to 
sensitivities during Lewis 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. 

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 Area (LSA) 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 this 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). 

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. 

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 
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limitation of spatial interpretation to 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. 

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, traditional land use (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 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. 

Summary 

The EIA predicted residual environmental impacts will be low to high, provided that appropriate 
mitigation and monitoring measures as described are implemented. 

Formal engagement on the Lewis Project commenced in the spring of 2017 following the 
approval of the Lewis Project’s First Nation Consultation Plan by Alberta’s Aboriginal 
Consultation Office on 13 April 2017. Lewis engagement activities to date have included the 
sharing of Project-specific information with all stakeholders and Aboriginal communities, 
face-to-face meetings, commitments on behalf of Suncor to support TLU studies and other 
reviews, advertisements in newspapers and open houses. Long-term engagement activities will 
include a spectrum of activities including full-day workshops or open houses, an annual Lewis 
Project report and annual Lewis Project report summaries, depending on which stakeholder is 
being engaged. Engagement activities may be altered at the request of stakeholders. 

Two tables have been prepared to summarize select Lewis Project residual impact ratings. 
Table 1 summarizes predicted residual impacts in the Application Case. Table 2 summarizes 
predicted residual impacts in the Planned Development Case. 

For comprehensive details and summaries of all EIA components and Lewis Project effects, as 
well as residual impacts, see Volume 2, Sections 4.0 to 19.0.  

References 
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Table 1: Summary of Application Case Residual Impact Ratings 

Category Indicator/Component Effects Residual Impact 

Air 

Sulphur dioxide (SO2) 
NOx 

Carbon monoxide 
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 input (PAI) minimally. Low 
Nitrogen deposition The Lewis Project increases the maximum predicted nitrogen deposition minimally. Moderate 

Odourous emissions Maximum predicted concentrations of hydrogen sulphide, 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 level 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 the 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 CPF, pipelines and at well pads. This 
could result in contamination of groundwater. In the event that a spill or leak 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 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, 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, best management practices will be incorporated to minimize 
sediments from entering streams during construction and operation. Best management 
practices 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 best 
management practices), 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 
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Category Indicator/Component Effects Residual Impact 

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 

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 
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Category Indicator/Component Effects Residual Impact 

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 

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 Canada’s Oil Sands 
Innovation Alliance, 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 the 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 the Alberta Conservation Information 
Management System are recorded within the LSA, 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 



Suncor Energy Inc. 
Lewis In Situ Project 
Volume 2 – Environmental Impact Assessment 
February 2018
 
 

 Executive Summary – Page 9 

Category Indicator/Component Effects Residual Impact 

Vegetation and wetlands 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 

Wildlife 

Effects of Lewis 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 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 
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Category Indicator/Component Effects Residual Impact 

Wildlife 

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 

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 



Suncor Energy Inc. 
Lewis In Situ Project 
Volume 2 – Environmental Impact Assessment 
February 2018
 
 

 Executive Summary – Page 11 

Category Indicator/Component Effects Residual Impact 

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 both a wider barrier between habitats and a greater conduit for non-native 
vegetation species spread. Mitigation by habitat reclamation and reduction in access. 

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 

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 



Suncor Energy Inc. 
Lewis In Situ Project 
Volume 2 – Environmental Impact Assessment 
February 2018 

Executive Summary – Page 12 

Category Indicator/Component Effects Residual Impact 

Land use and 
management 

Disturbance 

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, right-of-
ways, 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 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 

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 areas 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 
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Category Indicator/Component Effects Residual Impact 

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 2: Summary of Planned Development Case Residual Impact Ratings 

Category Indicator/Component Effects Residual Impact 

Air 

Ambient S02 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 right-of-ways, 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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