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3.0 SCOPE OF ENVIRONMENTAL IMPACT ASSESSMENT 

The purpose of this environmental impact assessment (EIA) is to identify, evaluate and report 
the potential environmental and socio-economic effects of the Lewis In Situ Project (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), Alberta Energy Regulator (AER) Draft Directive 023: Oil Sands Project 
Applications (AER 2013), 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). 

In summary, the EIA will: 

 provide information on the environmental and socio-economic resources and resource 
uses that could be affected by the construction, operation and reclamation of the Lewis 
Project. Information sources include: 

o published literature, previous baseline reports and environmental studies, 
operating experience from current oil sands operations, industry study groups, 
traditional knowledge and government sources 

o studies and investigations undertaken to obtain additional information for 
establishing a baseline in the study area(s) 

 identify limitations or deficiencies the available information may place on the analysis or 
conclusions in the EIA report 

 provide a sufficient level of baseline information for the prediction of positive and 
negative effects and the extent to which negative effects may be mitigated by planning, 
project design, construction techniques, operational practices, and reclamation 
techniques 

 quantify and describe potential Lewis Project effects, taking into consideration spatial, 
temporal and cumulative aspects 

 describe the stakeholder consultation process including, but not limited to, the public, 
Aboriginal groups, industry, and regulatory representatives. 
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The EIA contains a description of key environmental components and indicators and discusses 
the reasons for their selection. For each environmental component, the EIA will: 

 describe baseline conditions (includes existing and approved projects and activities) 

 discuss whether the available data are sufficient to assess effects and mitigation 
measures, and identify environmental disturbance from previous activities now part of 
baseline conditions 

 describe the nature and attributes of the environmental effects associated with the 
conditions without project development (Baseline Case), as well as with Lewis Project 
development (the Application Case) 

 describe measures and plans to minimize, mitigate, or eliminate negative effects, or to 
enhance positive effects, and discuss the key elements of these plans 

 identify residual impacts and comment on their magnitude, after application of mitigation 
measures where practical 

 provide plans to monitor environmental effects and manage environmental changes to 
demonstrate the project is operating in an environmentally-sound manner. 

The EIA also includes an assessment of cumulative effects (Planned Development Case) based 
on:  

 Alberta Environment (AENV), Alberta Energy and Utilities Board (EUB) and Natural 
Resources Conservation Board (NRCB) Information Letter (AENV, EUB and NRCB 2000) 

 guidance and targets provided by the Lower Athabasca Regional Plan (LARP) and 
associated framework 

 proposed monitoring, research and other strategies or plans to minimize, mitigate and 
manage any potential adverse effects. 

3.1 Approach 

The approach to preparation of the EIA consisted of identifying the scope of the Lewis Project, 
analysis of the potential impact and preparing a report. 

Scoping 

 Describe existing environmental and socio-economic conditions. 

 Establish spatial and temporal study area boundaries. 

 Identify potential environmental and socio-economic issues (i.e., stakeholders, regional 
planning initiatives). 

Analysis 

 Determine potential interactions between project activities and identified issues. 

 Evaluate potential environmental and socio-economic effects. 
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 Develop appropriate mitigation strategies. 

 Identify residual project impacts and cumulative effects. 

 Determine the magnitude of residual project impacts and cumulative effects. 

Reporting 

 Document the impact assessment and conclusions. 

3.2 Issue Identification 

Stakeholders identify issues arising from Lewis Project development by the engagement 
process. Stakeholders include local citizens, communities, Aboriginal community organizations, 
regulators, other industrial operators in the region, and other identified stakeholders. The Lewis 
Project’s public and Aboriginal engagement program is described in Volume 1, Section 5.0. 
Publicly available Aboriginal information, as described in Volume 3, Appendix K, was 
considered in the assessment. Engagement will continue through to the conclusion of the 
operations and reclamation phases of the Lewis Project.  

3.3 Regulatory Framework 

3.3.1 Regional Planning 

Regional planning initiatives also guide the scoping of the EIA. Relevant land use plans and 
policies, as well as other land use initiatives that set the context for larger regional planning in 
the area, include: 

 Regional Municipality of Wood Buffalo (RMWB) Municipal Development Plan 

 RMWB Land Use Bylaw 

 LARP 

 Comprehensive Regional Infrastructure Sustainability Plan for the Athabasca Oil Sands 
Area 

 Fort McMurray-Athabasca Oil Sands Subregional Integrated Resource Plan 

 Provincial Energy Strategy and Responsible Actions: A Plan for Alberta’s Oil Sands. 

Planning areas that outline land use development objectives, guidelines and development 
policies include Alberta Public Lands, environmentally significant areas, as well as the Fort 
McKay First Nation and Fort McMurray First Nation Reserve Lands. Details on the above 
regional planning initiatives are provided in Volume 2, Section 14.5. Specific management 
frameworks associated with LARP that are relevant to the Lewis Project include: 

 Lower Athabasca Region air quality management framework for nitrogen dioxide and 
sulphur dioxide (Volume 2, Section 4.0) 

 Lower Athabasca Region groundwater management framework (Volume 2, Section 6.0) 
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 Muskeg River Interim Management Framework (Volume 2, Sections 7.0 and 8.0) 

 Lower Athabasca Region surface water quantity management framework for the Lower 
Athabasca River (Volume 2, Section 7.0) 

 Lower Athabasca Region surface water quality management framework for the Lower 
Athabasca River (Volume 2, Section 8.0). 

3.3.2 Climate Change Policies and Legislation 

The Federal Adaptation Policy Framework (Government of Canada 2011) guides domestic 
action by the Government of Canada to address adaptation to the impacts of climate variability 
and change. It sets out a vision of adaptation in Canada, objectives, roles of the federal 
government, and provides criteria for setting priorities for action. This framework targets 
medium-term strategies to climate change. 

Implementation of this framework is intended to result in adaptation considerations being 
proactively and explicitly included in federal processes, in order that adaptation planning and 
programming occurs as part of ongoing federal activities. The framework will support decision-
making in federal organizations’ planning of adaptation elements in their programming and in 
central agencies reviewing of programs with adaptation elements. It calls for consideration of 
climate change impacts, without prescribing how or when to adapt. This domestic framework will 
also serve as input to the development of Canada’s international policy on climate change 
adaptation. 

The Pan-Canadian Framework on Clean Growth and Climate Change (Government of 
Canada 2016) is a collective plan to grow the economy while reducing emissions and building 
resilience to adapt to a changing climate. When First Ministers met in March 2016, they agreed 
to take ambitious action in support of meeting or exceeding Canada's 2030 target of a 30% 
reduction below 2005 levels of greenhouse gas (GHG) emissions. First Ministers issued the 
Vancouver Declaration on Clean Growth and Climate Change and agreed that a collaborative 
approach between provincial, territorial, and federal governments is important to reduce GHG 
emissions and to enable sustainable economic growth. The federal government has committed 
to ensuring that the provinces and territories have the flexibility to design their own policies and 
programs to meet emission-reductions targets, supported by federal investments in 
infrastructure, specific emission-reduction opportunities and clean technologies. This flexibility 
enables governments to move forward and to collaborate on shared priorities while respecting 
each jurisdiction's needs and plans, including the need to ensure the continued competitiveness 
and viability of businesses. Pricing carbon pollution is central to this Framework.  

Bill 20, the Climate Leadership Implementation Act (Government of Alberta 2016a) came into 
effect on 1 January 2017. The purpose of Bill 20 is to impose a carbon levy on consumers of all 
carbon-emitting fuels throughout the fuel supply chain. In addition, Section 27 of Bill 20 creates 
a registration requirement, which prohibits activities including producing and processing fuel, 
selling and importing fuel, and removing fuel from a refinery or plant, without registration. This is 
a new regulatory requirement for those in the oil and gas industry, including producers, oil   
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refiners and gas stations. Bill 20 also amends the Climate Change and Emissions Management 
Act (Government of Alberta 2016b), which continues to apply to all large industrial carbon 
emitters with more than 100,000 t/y of carbon or equivalent emissions.  

Several key aspects of the plan include: 

 implementing a new carbon price on GHG emissions 

 ending pollution from coal-generated electricity by 2030 

 developing more renewable energy 

 capping oil sands emissions to 100 Mt/y 

 reducing methane emissions by 45% by 2025. 

The oil sands sector accounts for roughly one-quarter of Alberta’s annual emissions. Oil sands 
facilities are currently charged a Specified Gas Emitter Regulation levy based on each individual 
facility’s historical emissions, irrespective of how intense (e.g., tonnes of GHG per barrel 
produced) or efficient that operation has been. Oil sands operations currently emit roughly 
70 Mt/y. There is currently no limit on oil sands emissions, either by facility or industry-wide. 
Alberta will transition to an output-based allocation approach for the carbon price under the 
Climate Leadership and legislate an overall limit to oil sands GHG emissions. These will create 
the conditions for the oil sands sector to innovate and become more globally competitive. 
Alberta’s new approach includes the following: 

 an oil sands specific output-based allocation approach will replace the current approach 

 a $30/t carbon price will be applied to oil sands facilities based on results already 
achieved by high performing facilities 

 a legislated emissions limit on the oil sands of a maximum of 100 Mt in any year with 
provisions for cogeneration and new upgrading capacity. 

Suncor Energy Inc. (Suncor) actively participated and supported the government’s direction on 
carbon pricing. Recently, Suncor was part of a process for building a consensus on a path 
forward for Alberta’s climate plan. At the time it was announced, Suncor came together with four 
of Canada’s largest oil sands producers and leading environmental advocacy groups to publicly 
support the Alberta Climate Leadership Plan which is the most ambitious in North America and 
sets a global precedent of being the first resource producing jurisdiction to cap the total 
emissions form a resource basin. In April 2017 Suncor released their own Climate Report: 
Resilience through Strategy, outlining how the organization is responding to the challenges and 
opportunities facing the industry. Volume 2, Section 18.6.3.4 provides details on the carbon tax 
calculations for the Lewis Project. Volume 2, Sections 4.7.5 and 4.8 provides details on GHG 
emissions and management. 
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3.3.3 Alberta Wetland Policy 

The Alberta Wetland Policy (Government of Alberta 2013) was implemented in the Green Area 
of the province 4 July 2017. The Terms of Reference for the Lewis Project (Volume 3, 
Appendix A) subsequently requested that Suncor describe how the Alberta Wetland Policy was 
considered in the assessment of impacts, including, but not limited to: 

 avoidance, minimization, or replacement of wetlands in accordance with the Alberta 
Wetland Mitigation Directive; 

 temporary and permanent alterations (direct and indirect) to wetlands classified under 
the Alberta Wetland Classification System; 

 any expected changes in wetland class, and causes for this change; and 

 consideration of cumulative effects in the watershed to wetlands. 

The following sections summarize the assessment of impacts to wetlands and identify the 
locations where the information can be found in the application. 

3.3.3.1 Avoidance and Minimization 

Wetlands are a dominant landscape feature in the Lewis Project Area. Some Lewis Project 
components will be developed in wetlands (Volume 2, Section 11.3.2). Lewis Project 
components sited in or near wetlands will meet the requirements of appropriate wetland 
guidelines where practical and operationally possible. Avoidance and minimization will be key 
considerations when planning routings of disturbance toward resource areas. No significant 
drawdown to wetlands is anticipated as the vast anticipated majority of surficial water diversion 
needs will be for the development of local ice roads and pads and groundwater is not utilized as 
a makeup water source for the Lewis Project. Although groundwater withdrawal is not currently 
planned for the Lewis Project, there may be some future minor need for groundwater for seal 
cleaning. 

Through experience on other in situ operations, Suncor has developed an initiative that has 
reduced the size of new well pads by using a more efficient well and facility design. This 
initiative is ongoing as there are environmental and economic benefits for any reduction. 
Additionally, ROW planning will be reviewed to determine if ROW can be sized to the minimum 
width required considering safety issues, such as traffic flow on roads and possible tree-fall into 
the work area. 

Mitigations for wetland disturbance are outlined in Volume 2, Section 11.6.1. Adverse impacts to 
wetlands and other waterbodies will be limited by locating surface development outside of 
setbacks from waterbodies, avoiding sensitive wetlands, and placing culverts and rock drains, 
where practicable, to mitigate the alteration of localized surface flow in wetlands and prevent 
water impoundment. Additionally, common construction techniques utilize geotextile placement 
over peat for high grade construction which will minimally disturb the peatland during surface 
utilization. Construction in wetland areas will occur preferentially during winter, in order to 
maintain the integrity of surface peat under and around development areas. 
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3.3.3.2 Temporary and Permanent Alterations 

The conceptual conservation and reclamation plan discusses temporary and permanent 
alterations to wetlands. 

Seismic lines and pipelines in peatlands are expected to naturally return to baseline conditions 
in a relatively short period of time, because seismic development involves only vegetation 
clearing but no excavation of organic soils (winter access development). Buried pipelines will 
require ditchline excavation of organic soil, with the soil replaced directly over the ditchline 
(Volume 1, Section 6.9.4). 

The following construction measures are generally used in peatlands: 

 leave intact areas of deep organics (>40 cm depth) to maintain surficial stability for
construction

 leave small areas of intact shallow organics (≤40 cm depth), where possible

 leave small areas of subsoil in areas containing shallow organic soils (<40 cm) where
possible

 place geotextile over peat and cover with fill for the construction of stable roads and well
pads

 maintain cross drainage using construction techniques such as culverts and rock drains

 install erosion control measures.

The revegetation plan will be specific for each disturbed area based on the targeted end land 
use, baseline vegetation, surrounding vegetation, and the type of disturbance (Volume 1, 
Section 6.9.3). The conceptual plan for wetland areas targeted to be reclaimed assumes that  
i, j and k ecosites (bogs and fens) on organic soils will be reclaimed to l1 (marsh wetland) where 
practicable. Swamps will be reclaimed to f1, f2, and g1 ecosite phases. Natural shallow open 
water wetlands (l1, marsh) will be reclaimed to l1, where practicable. However, at reclamation, 
wetlands targeted for reclamation will be revegetated as per the Project-level conservation, 
reclamation and closure plan. 

3.3.3.3 Change in Wetland Class 

Ecological land classes (ELC) were mapped for the TLSA (Volume 2, Section 11.4.2.3). ELC 
are discrete land units that describe the dominant ecological conditions (i.e., vegetation 
community, soil moisture and nutrient regime, and disturbance history) of a site. ELC include 
ecosite phases for the Boreal Mixedwood Ecological Area (according to Beckingham and 
Archibald 1996), and other ecological units not defined by Beckingham and Archibald (1996) 
covering upland shrublands, swamp ecosystems, transitional areas between upland and 
wetland conditions, riparian meadows and open water classes, non-vegetated classes, burns 
and regenerating disturbance classes. 
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Wetlands within the TLSA were also classified according to the Alberta Wetland Classification 
System (AWCS) (Volume 2, Section 11.4.2.4), however, since the revegetation plan focuses on 
ecosites, the assessment of changes to wetlands is undertaken using ELC instead of AWCS 
classes. 

An assessment of Lewis Project effects to wetlands during construction and operations 
(Application Case) and after reclamation is provided in Volume 2, Section 11.6.3.1. In the 
Application Case there will be a decrease of 2,236 ha of wetland ELC, resulting in an 8% loss 
compared to baseline. Most wetland ELC show an increase individually after reclamation, with 
the exception of peatlands (bogs and fens). Overall, wetland ELC are expected to increase by 
110 ha or <1% compared with baseline. 

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. At this time Suncor plans to continue monitoring the Nikanotee Fen 
reclamation trial and to engage with regional wetlands initiatives; specifically, peatland 
reclamation. Through its membership in 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. 

3.3.3.4 Cumulative Effects 

An assessment was conducted to determine cumulative effects within watersheds to wetlands 
for the four catchment areas (Jackpine Creek, North Steepbank River, Steepbank River and 
Upper Steepbank River) delineated for the Aquatic Local Study Area (ALSA) (Volume 2, 
Section 11.4.4.2). Since AWCS classifications were not available for the ALSA, the regional 
landscape cover classes were used as surrogates to identify wetland habitat. The area 
(hectares) of ‘lowland’ regional landscape cover classes are compared between the Baseline 
and Application cases for the ALSA catchment areas. 

The area of ‘lowland’ regional landscape cover classes between the four catchment areas in the 
ALSA are compared in Volume 2, Section 11.6.3.4. The largest catchment area in the ALSA, 
the Upper Steepbank River does not have footprint proposed; therefore, there will not be 
cumulative effects to wetlands in this catchment. The assessment predicted a moderate 
cumulative effect to wetlands in the Jackpine Creek, Lower Steepbank and North Steepbank 
catchments. 

3.4 Spatial and Temporal Boundaries 

3.4.1 Project Area 

The Lewis Project Area will contain the production facilities. The Lewis Project Area is 
approximately 25 km northeast of Fort McMurray in the RMWB and is located in Townships 91, 
92 and 93, Ranges 6, 7 and 8, West of the 4th Meridian. Lewis Project facilities that will result in 
direct surface disturbances include central processing facilities, surface well pads, well pad 
access roads, as well as aboveground and underground pipeline and utility corridors (Volume 2, 
Figure 1.1-1). 
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Diluent and product pipelines for the Lewis Project may be owned and operated by third parties 
or Suncor and are not included as part of this application. Planned connections to off-site 
facilities, which are not part of this application, include: 

 a connection to the electrical grid 

 a pipeline connection to supply the Lewis Project with natural gas 

 a pipeline connection to supply process-effected water  

 a pipeline connection for disposal water 

 a pipeline connection to supply diluent for blending with produced bitumen 

 a connection to a product pipeline to transport product to sales markets. 

A Class II landfill is being considered for the Lewis Project. If required, a separate landfill 
application will be provided to regulators to secure the appropriate approvals. For borrow areas 
with a footprint greater than 0.8 ha, separate applications will be filed at later date with Alberta 
Environment and Parks. 

At this time, access to the Lewis Project is proposed from the East Athabasca Highway. Suncor 
notes that there is the potential that future access may be possible through the Suncor mining 
site directly west of the Lewis Project, depending on current or future mining operational issues. 
Use of already disturbed sites would allow the Lewis Project to further reduce potential surface 
disturbances and potential environmental impacts that are commonly associated with road 
construction. 

3.4.2 Local Study Areas 

Local Study Areas (LSA) are defined based on the distribution of specific receptors or key 
resources of importance to each environmental discipline, and have the potential to be affected 
by the Lewis Project. For the purposes of this EIA, the following LSA are defined (Figure 3.4-1): 

 air quality LSA used for the assessment of air quality and health – described in 
Volume 2, Sections 4.2 and 17.2 

 noise LSA – described in Volume 2, Section 5.2 

 hydrogeological LSA – described in Volume 2, Section 6.3 

 aquatic LSA used for the assessment of surface water quantity, surface water quality, as 
well as fisheries and aquatic resources – described in Volume 2, Sections 7.2, 8.2, and 9.2 

 terrestrial LSA (TLSA) used for the assessment of soils, terrain and surficial geology, 
vegetation, wetlands and biodiversity, wildlife, land and resource use, as well as 
traditional land use (TLU) – described in Volume 2, Sections 10.2, 11.2, 12.2, 13.2, 14.2, 
and 15.2 

 historical resources LSA – described in Volume 2, Section 16.2 

 visual aesthetics LSA - described in Volume 2, Section 19.2.  
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3.4.3 Regional Study Areas 

Regional Study Areas (RSA) are defined to allow for the assessment of potential cumulative 
effects that may result from the Lewis Project in combination with other existing, approved and 
planned projects (Section 3.6). For the purposes of this EIA, the following RSA are defined 
(Figure 3.4-2): 

 air quality RSA used for the assessment of air quality and health – described in 
Volume 2, Sections 4.2 and 17.2 

 hydrogeological RSA – described in Volume 2, Section 6.3 

 aquatic RSA used for the assessment of surface water quality, and fisheries and aquatic 
resources – described in Volume 2, Sections 8.2 and 9.2 

 terrestrial RSA (TRSA) used for the assessment of soils, terrain and surficial geology, 
vegetation, wetlands and biodiversity, wildlife, land and resource use, as well as TLU – 
described in Volume 2, Sections 10.2, 11.2, 12.2, 13.2, 14.2, and 15.2 

 Socio-economic Study Area is described in Volume 2, Section 18.2. 

In addition to an assessment of the TRSA, the TLU section also uses Traditional Use Regional 
Study Areas to discuss traditional use within the traditional territory for each community 
(Volume 2, Section 15.2). 

3.4.4 Temporal Boundaries 

The Lewis Project will have overlapping construction, operation and reclamation activities. Lewis 
Project effects examined in the EIA use a maximum disturbance approach that assumes all 
development will occur at the same time, over the entire footprint, representing a full 
development assessment. This approach provides flexibility in the timing of construction, 
operation and reclamation activities as detailed engineering for the Lewis Project proceeds in 
response to actual conditions. In this way, changes to the Lewis Project development plan will 
not result in an effect greater than what is predicted in this assessment. 

3.4.4.1 Construction 

The construction and engineering phase of the Lewis Project is scheduled to begin in 2020, 
pending regulatory approval. Beginning with site clearing in 2024; well pad, road and pipeline 
construction activities will continue throughout the life of the Lewis Project (Volume 1, 
Section 1.2.1). Construction activities will occur over the life of the Lewis Project to maintain a 
steady state of production at design capacity. 

3.4.4.2 Operations 

First production of oil is targeted in 2027. To maintain production capacity throughout the life of 
the Lewis Project, well pads will remain active to maintain reservoir pressure. With the currently 
defined resources of the Lewis Project, Suncor expects production to last about 40 years. 
However, the identification of additional resources or technological advancements that result in 
improved resource recovery may extend the operational life of the Lewis Project. 
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3.4.4.3 Decommissioning and Reclamation 

The closure process for the Lewis Project will have three phases. The decommissioning phase 
(defined as the dismantling and decontamination of a plant) will be undertaken subsequent to 
the termination or abandonment of activities regulated under Environmental Protection and 
Enhancement Act. The remediation phase, including appropriate levels of environmental 
assessment to identify any contamination issues and implement corrective action, if required, 
will follow decommissioning. Reclamation, the final phase of the closure process, will be 
undertaken after remediation. 

Progressive reclamation will occur throughout the life of the Lewis Project, concurrent with new 
construction. Areas (i.e., borrows and associated infrastructure, seismic lines, etc.) that are no 
longer needed for operations will be reclaimed. At the end of the Lewis Project life, well pads, 
access roads, plant facilities, and associated infrastructure will be reclaimed. Final reclamation 
work is expected to be completed within 25 years of the end of operations. 

3.5 Constraints Planning Approach 

The following provides a description of the constraints planning approach applied to the Lewis 
Project. 

3.5.1 Purpose 

Constraints planning involves identifying environmental sensitivities early in the design process, 
assessing and mapping these and then locating Lewis Project facilities away from areas of 
higher sensitivity where possible that have a potential for environmental effects and associated 
regulatory requirements. The potential for environmental effects may be reduced by avoidance, 
although oil sands resource and engineering factors may limit avoidance. Where avoidance is 
not possible, other mitigation measures may be used including reducing the area of disturbance, 
timing activities during periods of low ecological sensitivity, implementing best management 
practices, and reclamation. Sensitivity areas are identified on Figure 3.5-1. 

The key components of the constraints planning approach are: 

 collect environmental, cultural and land use information from the LSA 

 define and map sensitive terrestrial and aquatic areas 

 demonstrate Lewis Project planning and design considering sensitive areas while 
optimizing resource recovery, construction and operating efficiency  

 update constraints and maps as required as new sensitive areas are identified 
(e.g., through stakeholder consultation, field monitoring programs; new field surveys; 
changes in status/listing for wildlife and plant species; new Acts, regulations, policies, 
guidelines or best practices) 

 consider new sensitivity areas into the design process. 
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3.5.2 Selection Criteria 

Sensitive areas may have many kinds of limitations including:  

 physical conditions (e.g., erosion-sensitive soils or steep slopes) 

 environmental features (e.g., species of concern or wetlands) 

 land use sensitivities or restrictions (e.g., protected areas or recreational areas) 

 cultural, traditional use and stakeholder priority areas 

 regulatory and policy requirements or restrictions (e.g., waterbody, key wildlife 
biodiversity zone). 

3.5.3 Environmental Sensitivity Areas 

3.5.3.1 Surface Water Quality, Fisheries and Aquatic Resources 

Lewis Project development and operation may affect surface water quality, fisheries and aquatic 
resources directly through introduction of substances into watercourses, or indirectly through 
changes in natural water inputs or flows. 

Delineation of Top of Break/Bank 

Natural watercourses and waterbodies in the TLSA were identified using the 1:20,000 AltaLIS 
base feature layer. Watercourse identification was updated based on field work to identify those 
with and without a defined channel (ephemeral). Ecological Land Classification figures were 
used to identify non-permanent seasonal wetlands. 

The top of break or top of bank for each natural permanent and intermittent watercourse or 
natural permanent and semi-permanent waterbody were delineated using LiDAR, contours and 
aerial imagery. 

Ephemeral watercourses (no defined channel) do not have defined valleys, top of bank or top of 
break features. These watercourses were mapped using the 1:20,000 AltaLIS base features. 

Riparian Area 

Riparian areas in the TLSA were mapped as the areas within the top of break or top of bank for 
natural watercourses with a defined channel and defined bank for natural waterbodies. 

Setbacks 

A riparian setback has been identified for constraints planning purposes on Figure 3.5-1 along 
permanent, intermittent and ephemeral (no defined channel) natural watercourses as well as 
permanent, semi-permanent and non-permanent seasonal natural waterbodies. This riparian 
setback is measured from either edge of the riparian area. 
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Suncor will endeavour to observe waterbody setback guidelines and provide no-disturbance 
buffers and management/mitigation options during Lewis Project design for watershed 
protection according to AER Directive 056: Energy Development Applications and Schedules 
(AER 2011), 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. 

About 7% of the Lewis Project facilities are located within or adjacent to fens, bogs and swamps 
(waterbodies as defined by AER Directive 056). For these areas, setbacks are not identified, 
however, mitigative measures as described in Volume 2, Sections 7.6.1, 8.6.1, 9.6.1 and 11.6.1, 
will be applied as appropriate.  

3.5.3.2 Land Use and Management 

Sensitive land activities and administrative areas include three dispositions (a disposition 
reservation and industrial sample plots). By employing mitigation measures, land use conflicts 
may be ameliorated to allow for orderly development of renewable and non-renewable 
resources. These sensitivities are discussed in Volume 2, Section 14.0. 

A buffer of 100 m has been applied to identified cabins and individual residences. Cabins 
(seasonally or permanently) occupied are included as receptors in the air quality (Volume 2, 
Section 4.0), noise (Volume 2, Section 5.0) and health assessments (Volume 2, Section 17.0). 

3.5.3.3 Traditional Land Use 

Sensitivities identified in publicly available TLU information includes: 

 13 traditional harvesting sites 

 four sites containing traditional habitat, including beaver lodges, alder and jack pine 

 three traditional sites, including a trail/trapline and visiting site. 

These sensitivities are discussed in Volume 2, Section 15.0. Suncor is committed to continued 
engagement with Aboriginal communities and will work with communities to consider relevant 
TLU as it becomes available. 

3.5.3.4 Historical Resources 

Documented archaeological sites (including a 50 m buffer), lands on the Listing of Historic 
Resources (Alberta Culture and Tourism 2017) and areas identified as having high and 
moderate archaeological potential are identified as areas of sensitivity. These sensitive areas 
are associated with previously recorded archaeological sites or historic standing structures with 
moderate or unknown significance. Development will be delayed in these areas until clearance 
has been received in accordance with Alberta Culture and Tourism requirements (Historical 
Resources Act). These sensitivities are discussed in Volume 2, Section 16.0. 
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3.5.3.5 Wildlife 

Recorded nest/den/residence sites of listed species (Committee on the Status of Endangered 
Wildlife in Canada and Species at Risk Act) including a 50 m buffer around these areas are 
regarded as sensitive. In addition, a yellow rail detection plus the associated fen habitat is 
regarded as sensitive. These sensitivities are discussed in Volume 2, Section 12.0. 

3.5.3.6 Soils, Terrain and Surficial Geology 

Soils that are easily eroded, acid sensitive and unstable or areas with continuous slopes greater 
than 9° (15%) are identified as sensitive areas. These areas may pose a special challenge for 
construction and reclamation, and are at a high risk for soil erosion. These sensitivities are 
discussed in Volume 2, Section 10.0. 

3.5.3.7 Vegetation and Wetlands 

Documented rare plant occurrences (including a 50 m buffer) from the Alberta Conservation 
Information Management System listing and fieldwork are identified as sensitive. In addition, old 
growth forests and sensitive wetlands (permafrost bogs and patterned fens) are recognized as 
areas of sensitivity. These sensitivities are discussed in Volume 2, Section 11.0. 

3.6 Assessment Cases 

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

3.6.1 Baseline Case 

The Baseline Case considers existing environmental conditions in the relevant LSA and RSA 
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. 

Baseline disturbances in the TLSA are shown in Figure 3.6-1. For display purposes, the 3D 
seismic lines are not shown on the figures in the EIA, but are included in all analyses. Projects 
included in the Baseline Case are developed or approved for development up to 
September 2016. 

The Horse River Fire of 2016 reached approximately 5,896 km2 in size (Al-Pac 2016) and 
affected 6,848 ha of the TLSA and 114,370 ha of the TRSA. The fire cycle in the RMWB is 
estimated to be between 35 and 80 years (Andison 2005). Some of the largest fires in the 
region are: the Richardson River Fire of 2011 that reached 7,076 km2, three times the size of 
the House River Fire (Timoney 2013). The Mariana Lake Fire of 1995 reached 40,000 ha (Fort 
McMurray Today Newspaper 2009). 
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Regeneration of burned upland plant communities is variable and highly dependent on fire 
severity (Pinno and Errington 2016). Fire breaks down soil structure, changes soil porosity and 
removes organic carbon, resulting in reduced moisture holding capacity, less rainfall retention 
and, therefore, increased erosion (Neary et al. 2005). Fire can also change nutrient loads, 
nutrient cycling via loss of soil microorganisms and soil chemistry (e.g., nitrogen can be 
converted into nitrates and ammonium, forms more readily available for plant uptake but also 
more susceptible to leaching and runoff (Macadam 1989; Neary et al. 2005)). 

Initially, post-fire communities are dominated by early successional species aspen, pine and 
white birch (Beckingham and Archibald 1996). These species are adapted for early colonization 
of post-fire habitats. Over time, post-fire communities shift to later successional species able to 
outcompete the early successional species for the limited resources (Pinno and Errigton 2016). 

How fast a community shifts from early to late successional species after a fire is dependent on 
soil moisture, too little or too much slows community progression. The shift from early colonizing 
communities to later successional stages, especially in drier landscapes (a, b and c ecosites) 
can proceed slowly or may never be achieved due to re-occurring fires (Beckingham and 
Archibald 1996). Succession after fire is also slow in rich fens (k ecosites) and extremely slow in 
bogs and poor fens (i and j Ecosites) (Beckingham and Archibald 1996). Temporal recovery 
time can be hundreds to thousands of years in these organic wetlands (Beckingham and 
Archibald 1996). 

Locations where successional habitats increase after the Horse River Fire will result in an 
increase in the presence of certain wildlife species, notably ungulates (moose and deer 
(Arsenault 2000)), while potentially decreasing the presence of other species that require 
interior habitats (e.g., interior forest birds (Environment Canada 2015a), bats (Environment 
Canada 2015b), and fisher (Carroll et al. 1999)). 

Aquatic ecosystems will also be affected by fire in a variety of ways including; decreased stream 
channel stability, increased or variable discharge, changes in woody debris delivery and 
storage, increased nutrient availability, increased sediment delivery and transport, increased 
solar radiation and altered water temperature regimes (McMahon and deCalesta 1990; 
Young 1994; Reeves et al. 1995; Minshall et al. 1997, 2001; Benda et al. 1998; Gresswell 1999; 
Dunham et al. 2003, 2007). Some of these effects may be direct and immediate, while others 
are indirect and may occur over an extended period of time (10 to 100 years) (Gresswell 1999). 
Studies documenting the responses of fish populations to these direct and indirect effects of fire 
are limited, predominately feature salmonids, and show large variability in the responses 
depending on characteristics of the impacted habitat types and life histories of the impacted 
species (Dunham et al. 2003). 

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. 
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The following disciplines include a discussion of how the Horse River Fire may affect baseline 
conditions: 

 aquatic ecology 
 soils 
 vegetation and wetlands 
 wildlife 
 biodiversity 
 land use 
 visual 
 socio-economics 

The following disciplines assess a pre-fire baseline: 

 surface water quality 

 hydrology 

 TLU 
 health. 

Baseline conditions for air quality, noise, hydrogeology, and historical resources are not affected 
by the Horse River Fire. 

Projects considered in the air quality and health Baseline Case are listed in Volume 2, 
Section 4.5. Projects included in the noise Baseline Case are listed in Volume 2, Section 5.5. 
Projects considered in the socio-economic Baseline Case are listed in Volume 2, Section 8.5. 
Tables 3.6-1 and 3.6-2 list those projects with a terrestrial footprint occurring in whole or in part 
within the boundaries of the terrestrial and aquatic RSA, respectively. Information used in the 
Baseline Case for each of these projects and developments was obtained from publicly 
available documents (e.g., applications for regulatory approval, monitoring reports submitted to 
the AER or Alberta Environment and Parks). Projects considered in the hydrogeology Baseline 
Case are listed in Table 3.6-3. 

Table 3.6-1: Projects Encompassed in the Terrestrial Regional Study Area 

Project Baseline 
Case 

Application 
Case PDC1 

Canadian Natural Resources Ltd. (CNRL) - Horizon Phases 1-3 Yes Yes Yes 
Hammerstone Corp. - Hammerstone Project Yes Yes Yes 
Hammerstone Corp. - Muskeg Valley Quarry Yes Yes Yes 
Husky Energy Inc./BP PLC - Sunrise Thermal Project Yes Yes Yes 
Imperial Oil Ltd./ExxonMobil Canada Ltd. - Kearl Oil Sands Project Yes Yes Yes 
Imperial Oil Resources - Aspen Project No No Yes 
Oak Point Energy - Lewis Steepbank SAGD Pilot Project2 Yes Yes Yes 
Parsons Creek Aggregates - Limestone Quarry No No Yes 
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Project Baseline 
Case 

Application 
Case PDC1 

Shell Canada Ltd. (AOSP) - Jackpine Mine Phase 1 Yes Yes Yes 
Shell Canada Ltd. (AOSP) - Jackpine Mine Phase 2 Yes Yes Yes 
Shell Canada Ltd. (AOSP) - Muskeg River Mine Yes Yes Yes 
Shell Canada Ltd. (AOSP) - Muskeg River Mine Expansion Yes Yes Yes 
Suncor Energy Inc. - Base (U1, U2) & Millennium (MVU, MCU) 
Upgraders Yes Yes Yes 

Suncor Energy Inc. - East Athabasca Highway Project Yes Yes Yes 
Suncor Energy Inc. - Firebag Project Yes Yes Yes 
Suncor Energy Inc. - Fort Hills Oil Sands Project Yes Yes Yes 
Suncor Energy Inc. - Lewis No Yes Yes 
Suncor Energy Inc. – Lewis 3D seismic operations Yes Yes Yes 
Suncor Energy Inc. - Base Operations Yes Yes Yes 
Suncor Energy Inc. - North Steepbank Extension Yes Yes Yes 
Suncor Energy Inc. - South Tailings Pond Yes Yes Yes 
Suncor Energy Inc. - Steepbank Mine & Debottleneck Yes Yes Yes 
Suncor Energy Inc. - Voyageur South Mine Project No No Yes 
Syncrude Canada Ltd. - Aurora North Mine Yes Yes Yes 
Syncrude Canada Ltd. - Aurora South Mine Yes Yes Yes 
Syncrude Canada Ltd. - Mildred Lake Yes Yes Yes 
Syncrude Canada Ltd. - Mildred Lake Mine Extension (MLX) No No Yes 
Total E&P Joslyn Ltd. - Joslyn North Mine3 Yes Yes Yes 
Value Creation Inc. - Advanced TriStar Project No No Yes 

Notes: 
1 PDC = Planned Development Case. 
2 Suncor acquired Oak Point Energy in Q1 2018. 
3 Total E&P has indicated that the applications will be withdrawn to amend the approvals granted in 2011. 

Table 3.6-2: Projects Encompassed in the Aquatics Regional Study Area 

Project Baseline 
Case 

Application 
Case PDC1 

Hammerstone Corp. - Hammerstone Project Yes Yes Yes 
Hammerstone Corp. - Muskeg Valley Quarry Yes Yes Yes 
Husky Energy Inc./BP PLC - Sunrise Thermal Project Yes Yes Yes 
Imperial Oil Ltd./ExxonMobil Canada Ltd. - Kearl Oil Sands Project Yes Yes Yes 
Imperial Oil Resources - Aspen Project No No Yes 
Oak Point Energy - Lewis Steepbank SAGD Pilot Project2 Yes Yes Yes 
Parsons Creek Aggregates - Limestone Quarry Yes Yes Yes 
Shell Canada Ltd. (AOSP) - Jackpine Mine Phase 1 Yes Yes Yes 
Shell Canada Ltd. (AOSP) - Jackpine Mine Phase 2 Yes Yes Yes 
Shell Canada Ltd. (AOSP) - Muskeg River Mine Yes Yes Yes 
Shell Canada Ltd. (AOSP) - Muskeg River Mine Expansion Yes Yes Yes 
Suncor Energy Inc. - East Athabasca Highway Project Yes Yes Yes 
Suncor Energy Inc. - Firebag Project Yes Yes Yes 
Suncor Energy Inc. - Lewis No Yes Yes 
Suncor Energy Inc. - Lewis 3D seismic operations Yes Yes Yes 
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Project Baseline 
Case 

Application 
Case PDC1 

Suncor Energy Inc. - Millennium Mine & Debottleneck Yes Yes Yes 
Suncor Energy Inc. - North Steepbank Extension Yes Yes Yes 
Suncor Energy Inc. - Steepbank Mine & Debottleneck Yes Yes Yes 
Syncrude Canada Ltd. - Aurora North Mine Yes Yes Yes 
Syncrude Canada Ltd. - Aurora South Mine Yes Yes Yes 
Value Creation Inc. - Advanced TriStar Project No No Yes 

Notes: 
1 PDC = Planned Development Case. 
2 Suncor acquired Oak Point Energy in Q1 2018. 

Table 3.6-3: Projects Encompassed in the Hydrogeology Regional Study Area 

Project Baseline 
Case 

Application 
Case PDC1

Husky Energy Inc./BP PLC - Sunrise Thermal Project Yes Yes Yes 
Oak Point Energy - Lewis Steepbank SAGD Pilot Project2 Yes Yes Yes 
Suncor Energy Inc. - East Athabasca Highway Project Yes Yes Yes 
Suncor Energy Inc. - Firebag Project Yes Yes Yes 
Suncor Energy Inc. - Lewis No Yes Yes 
Suncor Energy Inc. - Millennium Mine & Debottleneck Yes Yes Yes 
Suncor Energy Inc. - North Steepbank Extension Yes Yes Yes 
Suncor Energy Inc. - South Tailings Pond Yes Yes Yes 
Suncor Energy Inc. - Steepbank Mine & Debottleneck Yes Yes Yes 
Syncrude Canada Ltd. - Aurora South Mine Yes Yes Yes 
Imperial Oil Resources - Aspen Project No No Yes 
Value Creation Inc. - Advanced TriStar Project No No Yes 

Notes: 
1 PDC = Planned Development Case. 
2 Suncor acquired Oak Point Energy in Q1 2018. 

3.6.2 Application Case 

The Application Case considers the baseline conditions with the effects of the Lewis Project 
added. Lewis Project effects are examined in the EIA using a maximum disturbance approach 
that assumes all development will occur at the same time over the entire footprint, representing 
a full development assessment. Residual impacts consider the effectiveness of proposed design 
and mitigation strategies as well as the Lewis Project effects remaining after reclamation 
activities have been completed. 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 Lewis Project contribution is also documented alone for air quality (Volume 2, Section 4.6) 
and health (Volume 2, Section 17). Where local or regional environmental limits have been set 
(e.g., air emissions or water use), the Application Case will show if the Lewis Project can 
operate within these limits. 
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3.6.3 Planned Development Case 

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. The Planned Development Case considers existing, approved as well as other 
planned and announced projects which have been publicly disclosed up to September 2016. 
Additional proposed 3D seismic programs for the Lewis Project are included in the Planned 
Development Case. 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. The Planned 
Development Case assessment considers the possibility that combined effects of several 
projects and activities, while individually acceptable or below established guidelines or threshold 
criteria, may collectively be deemed unacceptable or may exceed these guidelines or 
thresholds. 

A Planned Development Case assessment was completed for those Lewis Project receptors 
where measurable incremental effects could act cumulatively in the applicable RSA with other 
land use pressures. For those receptors where incremental effects from the Lewis Project 
cannot be measured at the regional scale, where effects of other planned projects do not 
overlap those of the Lewis Project or where other planned projects do not exist, a Planned 
Development Case assessment was not conducted. In these instances, a detailed rationale was 
provided within the applicable section. 

The projects included in the air quality and health Planned Development Case are listed in 
Volume 2, Section 4.5. Volume 2, Section 18.7 lists the projects included in the socio-economic 
Planned Development Case. Tables 3.6-1 and 3.6-2 list those projects whose terrestrial 
footprints occur in whole or in part within the boundaries of the terrestrial and aquatic RSA, 
respectively. Table 3.6-3 lists the projects included in the hydrogeological Planned Development 
Case.  

Information used in the Planned Development Case for each of these projects and 
developments was obtained from publicly available documents (e.g., applications for regulatory 
approval, monitoring reports submitted to the AER). 

3.7 Identification and Evaluation of Impacts 

Impact assessments are 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 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. 
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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. 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 LSA assuming 
reclamation occurs as discussed. 

The definition of the criteria used in the Application Case and Planned Development Case 
assessments is described below. These criteria may be defined on a discipline-specific basis in 
Volume 2 to reflect specific regulatory or industry standard assessment methodology. These 
modifications to the criteria definitions are described in the specific discipline section where 
applicable and appropriate. 

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 Lewis Project impact, by definition, 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 Lewis Project impacts). 

3.7.1 Direction 

The direction of an effect may be described as positive (beneficial), negative (harmful) or 
neutral. 

 Positive – measured or estimated effect a real or potential increase in abundance, 
quality or other attribute of the receptor. For socio-economic receptors, the effect is 
desirable 

 Negative – measured or estimated effect a real or potential decrease in abundance, 
quality or other attribute of the receptor. For socio-economic receptors, the effect is 
undesirable 

 Neutral – no measurable or estimated effect on the receptor. A neutral direction 
indicates there is no change to quantify; therefore, no quantitative assessment 
(geographic extent, magnitude, duration, frequency) is possible. 

3.7.2 Geographic Extent 

Effects may be confined to small areas or may occur over a large geographic extent. Generally, 
effects may be local or regional: 

 Local – measured or estimated effect occurs only within the boundaries of the LSA. For 
socio-economic receptors, the effect will be limited to specific persons or communities 

 Regional – measured or estimated effect occurs beyond the boundaries of the LSA and 
mainly within the boundaries of the RSA 



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

 Page 3-25 

 Provincial – estimated effect occurs beyond the boundaries of the RSA, but within 
Alberta (for some socio-economic parameters and GHG emission comparisons) 

 Global – estimated effect occurs beyond the boundaries of the RSA and the province 
(for GHG emission comparisons). 

3.7.3 Magnitude 

Three levels of magnitude have been selected: 

 Low – measured or estimated effect less than 1% change in the receptor (quality, 
quantity or other attribute) from baseline conditions and is within the range of normal 
variability 

 Moderate – measured or estimated effect represents a 1% to 10% change in the 
receptor (quality, quantity or other attribute) from baseline conditions and is unlikely to 
pose a serious risk to a receptor 

 High – measured or estimated effect represents a greater than 10% change in the 
receptor (quality, quantity or other attribute) from baseline conditions and may require 
greater mitigation or management. 

By this definition, a low magnitude (<1% change in the receptor) is applied even when no or 
minimal effect is predicted. While a rating of negligible could have been included in this system, 
there is often little distinction between a negligible rating and a rating of less than 1% effect 
(i.e., low). Within the limits and precision of effect assessment methodology, negligible and low 
ratings are synonymous. 

A 10% cutoff for the definition of a high magnitude was selected since it has been used in other 
recent EIAs for oil sands projects and because of stakeholder concerns the use of a higher 
cutoff may result in the downgrading of residual impacts. 

3.7.4 Duration 

Some effects may persist for short periods of time, others may be permanent. The following 
designations for duration are used: 

 Short-term – measured or estimated effect persists for no longer than five years 
following completion of construction 

 Mid-term – measured or estimated effect persists to the end of the operational life of 
Lewis Project 

 Long-term – measured or estimated effect persists beyond the end of the operational life 
of the Lewis Project. 
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3.7.5 Frequency 

Effects occur with various frequencies. Some effects, such as upsets, may never occur or occur 
very infrequently. Some effects may occur during a specific season and recur annually. Some 
occur continuously, such as continuous air emissions. 

 Once – measured or estimated effect occurs on one occasion (i.e., site clearing) 

 Infrequent – measured or estimated effect occurs only a few times during the life of the 
Lewis Project 

 Continuous – measured or estimated effect occurs on an ongoing basis. 

3.7.6 Confidence 

All estimations and judgments of direction, geographic extent, magnitude, duration, and 
frequency of an effect are made on the basis of available data and information. While every 
attempt is made to collect and interpret data and information, there remain instances where the 
understanding of the data remains weak, or where the quantity of data may be insufficient. To 
account for this, an expression of confidence is made for each impact assessment: 

 Low – no clear understanding of cause and effect because of a lack of relevant 
information base and/or opportunity for rigorous data collection 

 Moderate – moderate understanding of cause and effect from existing knowledge base, 
but potential for site and time-specific variability, and/or moderate site-specific data 
availability. Limited predictive ability because of variability over time and/or space 

 High – high understanding of cause and effect from existing knowledge base and/or high 
quality site-specific data availability. Limited potential for site and/or time-specific 
variability. 

The confidence criteria are based upon the amount and adequacy of data, as well as an 
understanding of the relationship(s) between the potential cause(s) of the residual Lewis Project 
impact(s). 

3.7.7 Residual Impact Rating 

In all criteria, there are both objective and subjective considerations. Objective considerations 
include quantitative comparisons between predicted residual Lewis Project impacts and 
established quantitative limits (e.g., ambient air objectives and water quality guidelines, regional 
environmental objectives, and forestry harvest quotas). Subjective considerations, standard 
practice or professional judgments are provided when effects cannot be predicted quantitatively 
due to data availability or when there are no benchmarks against which to compare predicted 
quantitative effects. 

For each environmental discipline assessment, a residual impact rating is stated. The rating 
applies after the application of mitigation measures including reclamation of neutral, low, 
moderate, or high. This is based upon the integration of quantitative analysis, where practical, 
and professional judgment that takes into account the various rankings for each criterion 
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(direction, magnitude, geographic extent, duration, frequency, and confidence). This is applied 
to both the Lewis Project-specific (in the Application Case) and cumulative effects assessments 
(in the Planned Development Case).  

In general, the residual impact (for local effects assessment) is based on the magnitude criterion 
when the direction is negative, and when other criteria are rated as follows:  

 Geographic Extent – local 

 Duration – long term 

 Frequency – continuous 

 Confidence – good. 

However, any of the other criteria can alter the assessed effect. For example, if the geographic 
extent is regional or beyond regional (for a local assessment), the residual impact may be 
increased. If the duration is short term, the residual impact may be decreased, and if the 
frequency is infrequent or seasonal, the residual impact may also be decreased. The confidence 
rating is also important, since poor confidence identifies considerable uncertainty in the results, 
which may lead to a need to increase or decrease the residual impact to reduce the possibility 
of assessment error. The decision of how to combine these criteria also involves professional 
judgement. 
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