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1 EIA Overview and Approach 

1.1 Overview 

The Frontier Oil Sands Mine Project (Frontier Project) is an oil sands truck and shovel 
operation with processing facilities (no upgrader) being developed by Teck Resources 
Limited (the Operator) and SilverBirch Energy Corporation, collectively referred to as 
”the Owners.” Teck is the Operator of the Project and Applicant on behalf of the Owners. 

The environmental impact assessment (EIA) for the Frontier Project is organized by 
environmental discipline. Each environmental discipline examines potential cumulative 
effects from the Project in conjunction with operating, approved and planned 
developments. 

The purpose of the EIA is to:  

• assess the cumulative environmental effects of the Project 

• minimize the environmental effects of the Project  

• fulfill regulatory requirements of both the provincial and federal governments  

• assist regulators, public stakeholders, and potentially affected Aboriginal 
communities in understanding the environmental consequences of the Project’s 
construction, operation, decommissioning and reclamation planning 

1.1.1 Regulatory Requirements 

The EIA addresses the requirements of the terms of reference (TOR) for the Project 
(issued by Alberta Environment [AENV], February 2009). In February 2011, the Equinox 
Oil Sands Mine, formerly being considered as a separate project, was integrated into the 
Frontier Project. Subsequently, Alberta Environment directed the Applicant to follow the 
February 2009 TOR (AENV 2009) for the Frontier Project.  

The EIA also addresses input provided by the Government of Canada (Canadian 
Environmental Assessment Agency 2009a and 2009b) and meets the requirement of 
Section 16 of the Canadian Environmental Assessment Act (CEAA) and the Alberta 
Environmental Protection and Enhancement Act (EPEA). The EIA will form part of the 
Application made to the Energy Resources Conservation Board (ERCB) pursuant to the 
Oil Sands Conservation Act. Provincial (AENV 2011) and federal (Government of 
Canada 2011) guidance on the preparation of EIAs was followed.  

For a concordance table of the AENV TOR with EIA discipline sections, see 
Appendix 1A. For a concordance table of federal requests with EIA discipline sections, 
see Appendix 1B. 
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1.1.2 Frontier Project 

The Project is located 110 km north of Fort McMurray on the west side of the Athabasca 
River, in the Regional Municipality of Wood Buffalo (RMWB) in Townships (Twps) 98, 
100, 101 and 102, Ranges (Rges) 10 and 11, west of the fourth meridian (W4M) (see 
Figures 1-1 and 1-2). It is bordered to the south and east by Shell’s proposed Pierre River 
Mine (PRM) project.  

The Frontier Project EIA was based on the Project plans, designs and management 
systems described in Volume 1.  

The Project will consist of four phases. Phases 1 to 3 are in the main development area 
(MDA) and include two pits: the Main pit and the smaller North pit. Each phase has a 
separate process train that includes ore preparation, bitumen extraction, froth treatment, 
tailings processing and supporting utilities, off-sites and infrastructure. Phase 4 will take 
place in the south development area (SDA). The SDA contains the Equinox pit, which 
will be operated as a satellite bitumen extraction facility with a separate process train that 
includes ore preparation, bitumen extraction and tailings processing. Bitumen froth will 
be transferred by pipeline to the MDA along the MDA-SDA Corridor. 

The Project is expected to produce 2.83 billion barrels of bitumen product over its 
37-year life. The MDA will contribute 2.45 billion barrels over a 34-year period, and the 
SDA will contribute 0.38 billion barrels over a 28-year period.  

In addition to the three mine pits and the MDA-SDA Corridor, the Project (see 
Figure 1-2) consists of: 

• external pit dykes, including the ex-pit dyke in the MDA and perimeter dyke in the 
SDA 

• ore preparation and bitumen facilities (i.e., plant sites): one in the MDA and one in 
the SDA  

• two external tailings areas (ETA 1 and ETA 2), with ETA 1 split into a coarse sand 
tailings area (CSTA) and a thickened tailing area also known as a dedicated disposal 
area (TTA or DDA) 

• five external disposal areas (EDAs) are proposed: three in the MDA (EDA 1, EDA 2 
and EDA 5) and two in the SDA (EDA 3 and EDA 4)  

• two thin lift drying areas (TLDA): one in the MDA (TLDA 1) and one in the SDA 
(TLDA 2) 

• seven reclamation material stockpiles (RMS): six in the MDA (RMS A, RMS B, 
RMS C, RMS D, RMS F and RMS G) and one in the SDA (RMS E) 

• an in-pit and an ex-pit off-stream storage pond (OSSP) 

• a fish habitat compensation lake (FHCL) 

• a river water intake (RWI) and a RWI pipeline and access road 

• a construction lodge and operation lodge  
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• an aerodrome 

• a mine access road 

The pit and plant for Shell’s proposed Pierre River Mine (PRM) project is located 
immediately south of the SDA and the external disposal area for the PRM project is 
located between the MDA and SDA. The fish habitat compensation lake for the PRM is 
located east of the MDA. 

The Frontier Project EIA was based on the Project plans, designs and management 
systems described in this volume of the Application. 

1.1.3 Spatial Extent 

The spatial extent of the Project considered in the EIA varies according to the EIA 
discipline and is based on the linkage analysis for that discipline. Project extents used in 
the EIA include: 

• Project area – includes all major works  

• Project disturbance area (PDA) – includes the Project area and reflects the anticipated 
limit of disturbance at the completion of operations in 2057 

• Project assessment area (PAA) – includes the PDA and areas where vegetation may 
be cleared 

1.1.3.1 Project Area 
The Project area (see Figure 1-2) includes all major works, such as mine pits, reclamation 
material storage, external tailings areas and bitumen processing facility. Disciplines that 
refer to the Project area include: socio-economics, acoustics, air, groundwater, hydrology, 
surface water quality, fish and fish habitat and human and wildlife health. Since these 
disciplines do not specifically assess land disturbance it is appropriate to refer to the 
position of major works in the Project area rather than the PDA or the PAA. 

The physical footprint of all major works in the Project area is 24,140 ha. 

1.1.3.2 Project Disturbance Area 
The PDA reflects the anticipated limit of disturbance at the completion of operations in 
2057. It includes those areas that the Project area occupies plus additional areas where 
soil stripping or soil covering and vegetation clearing are planned (see Figure 1-3). It also 
includes features such as roads and drainage channels. Disciplines that use the PDA 
include terrain and soils as well as palaeontology and historical resources. 

The PDA is 29,335 ha. 
  



Figure 1-1:  Project Location Map
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Figure 1-2: Project Area and General Site Layout
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Figure 1-3: Project Disturbance Area
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1.1.3.3 Project Assessment Area 
The PAA includes the PDA and areas where vegetation clearing may occur but is not 
currently planned (see Figure 1-4). Because details of vegetation clearing are not fully 
determined, a conservative approach is taken in the EIA by presenting the maximum 
possible extent of clearing. Disciplines that use the PAA include vegetation, wildlife, 
resource use and traditional land use. 

The PAA is 33,125 ha. 

1.2 EIA Approach 

The EIA for the Project is organized by environmental discipline. Each environmental 
discipline examines potential cumulative effects from the Project in conjunction with 
operating, approved and planned developments. 

The following approach was used to develop the EIA: 

• site-specific and regional quantitative and qualitative information on existing 
environmental conditions 

• publically available information about operating, approved and planned 
developments, including their location, timing, nature and effects on environmental 
components 

• information from the Owner’s Aboriginal community and public stakeholder 
consultation program (including issues and concerns, traditional knowledge and 
technical preferences) 

• regional monitoring and research development by such organizations as the Wood 
Buffalo Environmental Association (WBEA), Regional Aquatic Monitoring Program 
(RAMP) and the Cumulative Environmental Management Association (CEMA)  

This information was used to examine and assess the cumulative effects of the Project in 
conjunction with developments that are operating, approved or planned. 

1.2.1 Scope of the Assessment 

In addition to the Project TOR provided by Alberta Environment and the requirements 
issued by the Government of Canada, the scope of the assessment considered input from 
regulatory sources, potentially affected Aboriginal communities and public stakeholders 
to identify and address key issues of concern. Issues and responses from recent oil sands 
EIAs, CEMA, the Regional Sustainable Development Strategy (RSDS) (AENV 1999), 
draft Lower Athabasca Regional Plan (LARP), (Government of Alberta 2011), as well as 
academic research and literature, were also considered and consulted as part of key issue 
identification.  

  



Figure 1-4: Project Assessment Area
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Consultation with public stakeholders and potentially affected Aboriginal communities is 
outlined in Volume 1, Section 17. Information gathered during consultation activities was 
used by each EIA discipline in scoping the assessment and addressing Aboriginal 
community concerns. For a table outlining Aboriginal community concerns as well as a 
summary of the responses to those concerns in the EIA, see Section 17, Table 17.3-3. 
Some key issues associated with the Project are similar to those previously identified by 
other oil sands developments; these include: 

• water withdrawal from the Athabasca River during low-flow periods 

• potential for seepage from tailings areas to groundwater and surface watercourses, 
waterbodies and wetlands 

• diversion of rivers and tributaries 

• changes to terrestrial and aquatic ecosystem diversity  

• compensation for loss of fish habitat 

• reduced land access for traditional uses 

• air quality and related effects on aquatic ecosystems, soils, vegetation, wildlife and 
human health  

• generation of greenhouse gases 

• re-establishment of sustainable ecosystems and equivalent land capability 

1.2.2 Assessment Components 

The EIA addresses the key issues identified during EIA scoping with key questions (see 
Section 1.2.3). Key questions are examined using assessment cases (see Section 1.2.4) 
placed into a temporal and spatial framework that enables the identification of possible 
Project and cumulative effects. Temporal boundaries are defined using snapshots (see 
Section 1.2.5) and spatial boundaries are defined by study area(s) (see Section 1.2.6). 
Temporal and spatial boundaries are specific to each discipline.  

To examine the Project and its potential effects on the natural and human environments, 
linkages were determined for each key issue, and a linkage analysis was completed for 
each key question (see Section 1.2.7). The linkage analysis allows for identification of 
these relationships in a broader ecological context. The linkage analysis considered key 
indicators and key indicator species (see Section 1.2.8) that allow for, where possible, the 
quantification of effects. 

Mitigation (see Section 1.2.9) for the Project is discussed for each EIA discipline in their 
relevant sections. Project-specific design and mitigation measures and cooperative 
regional initiatives are discussed and integrated into the effects analysis, where relevant 
(see Section 1.2.10).  

A classification of effects and determination of environmental consequence is provided 
for ecological receptors, such as aquatic health, fish and fish habitat, terrain and soils, and 
vegetation and wildlife. The classification of effects includes attributes such as 
geographic extent, duration, reversibility, frequency and magnitude (see Section 1.2.11). 
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For EIA disciplines that have defined guidelines or criteria, or for those that do not rely 
on ecological receptors, an effects analysis was completed but a classification and 
determination of environmental consequence (see Section 1.2.12) was not. 

Due to the predictive nature of effects analyses, a determination of prediction confidence 
is provided for each key question. Prediction confidence was determined by evaluating 
the data and processes used in the effects analysis (see Section 1.2.13). Climate change is 
also considered as part of prediction confidence for Project activities that have the 
potential to be affected (see Section 1.2.13).  

Management and monitoring activities are described for each discipline as follow-up to 
the assessment (see Section 1.2.14). 

1.2.3 Key Questions 

Key questions have been identified for each EIA discipline. Key questions reflect the 
Project TOR and provide a framework for examining key issues identified by regulators 
as well as by potentially affected Aboriginal communities and public stakeholders. 
Although key questions frame the assessment, issues over and above those captured in 
the key questions are also implicitly addressed. Each section of the EIA describes the key 
questions that were evaluated. 

1.2.4 Assessment Cases 

The EIA uses three assessment cases: 

• Base Case  

• Application Case  

• Planned Development Case (PDC) 

Assessment cases represent a set of developments and activities that are analyzed and 
compared to each other temporally and spatially. Each case assesses and compares 
Project-specific and cumulative regional changes during and sometimes beyond 
operations to predevelopment and existing conditions.  

Developments included in each assessment case are listed in Appendix 1C, Table 1C-1 
and shown in relation to the Project in Figure 1-5. For details on the developments 
included in the assessment, see Appendix 1C. 

To present a realistic assessment of the level of disturbance, progressive reclamation 
completed at other developments was considered for terrestrial disciplines (i.e., terrain 
and soils, vegetation and wildlife). Reclamation of developments other than the Project 
varied in their status by study area, discipline and key issue (see Table 1-1). For other 
disciplines, developments other than the Project were considered to exist at their 
maximum build-out (i.e., without progressive reclamation). 
  



Figure 1-5:  Developments and Activities by Assessment Case
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Syncrude Canada Ltd.

Suncor Steepbank\ Millenium Mine
Suncor Energy Inc.

Parsons Creek Resources Project - Limestone Quarry
Parsons Creek Aggregates

Poplar Creek Resources Inc. Commercial Project
E-T Energy Ltd.

Dover SAGD - In Situ and Vapex Pilot
Suncor Energy Inc.MacKay River Expansion SAGD

Suncor Energy Inc.

Hammerstone Project
Hammerstone Corporation

Muskeg Valley Quarry
Hammerstone Corporation

Nabiye
Imperial Oil

STP McKay SAGD Project
Southern Pacific Resources Corp.

Poplar Creek In Situ Project (Pilot)
E-T Energy Ltd.

UV881

UV813

UV754

UV55

UV55

UV28
UV36

UV63

Surmont Phase 1
Conoco Phillips Canada

Surmont Pilot
Conoco Phillips Canada

Jackfish 1
Devon Canada Corporation
Jackfish 3
Devon Canada Corporation

BlackGold Phase 1 and 2
Harvest Energy Trust

May River Phase 1 and CPF
Petrobank Energy and Resources Ltd.

Whitesands Expansion
Petrobank Energy and Resources Ltd.

Base Mine
Suncor Energy Inc.

Voyageur Upgrader
Suncor Energy Inc.

Steepbank Millenium Mine Dump 9
Suncor Energy Inc.

West Elles Phase 1 and 2
Sunshine Oilsands Ltd.

Mildred Lake Upgrader Expansion and Emmissions
Syncrude Canada Ltd.

Joslyn SAGD Phase 1 and 2
TOTAL E&P Canada

Williams Liquids Extraction and Storage Facilities
Williams Energy (Canada) Inc.

Frontier Oil Sands Mine Project
Teck/SilverBirch Energy100
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Table 1-1 Disturbances Considered in the EIA  
Study Area Disciplines and Key Issues Disturbances Considered 

LSA All Developments other than the Frontier Project considered 
as unreclaimed, except for the PRM fish habitat 
compensation lake, which is defined as “water” RSA Terrain and Soils – Emissions effects 

Vegetation – Emissions effects 
RSA Vegetation – Landscape, community 

and species diversity 
Developments considered as reclaimed or unreclaimed 
depending on development reclamation plans for the 
snapshot year.1 Wildlife – All key issues 

NOTE: 
1 For details about reclamation of developments included in the assessment, see Volume 6, Sections 3.3.3 and 4.3.3.  

1.2.4.1 Base Case 
Base Case includes developments currently operating or under construction, activities 
approved but not yet constructed, or those likely to be approved in the near future but 
have not yet been constructed. Operating, approved or likely to be imminently approved 
developments include surface mine and in-situ oil sands operations, other oil and gas 
operations, commercial developments, major pipelines, roads and transmission lines, 
aerodromes, communities and forestry activity. The Project is not included in the Base 
Case. 

Operating and approved developments included in each EIA discipline differ depending 
on the study areas used. For a detailed list of Base Case developments included by EIA 
discipline, see Table 1C-2. 

1.2.4.2 Application Case 
The Application Case includes developments included in the Base Case with the Frontier 
Project added. This case allows for an assessment of the incremental changes of the 
Project relative to Base Case. 

1.2.4.3 Planned Development Case 
The PDC includes developments and activities identified in the Application Case as well 
as developments that are reasonably foreseeable. Although some of these developments 
are not yet associated with an approval application, if they were to proceed they could 
result in additional environmental effects within EIA discipline study areas. 

Planned developments included in each EIA discipline differ depending on the study 
areas used. For a detailed list of PDC developments included by EIA discipline, see 
Appendix 1C, Table 1C-3. 

1.2.5 Temporal Snapshots 

The first phase of the Project will be constructed over a seven-year period. Subsequent 
phases will be completed sequentially over the next nine years. The Project will operate 
for 37 years.  



  Volume 3: EIA Methods 
Frontier Project  Section 1: EIA Overview and Approach 
 

September 2011  Page 1-13 

 

Temporal snapshots have been identified to assess local and regional changes, reflecting 
differing environmental conditions and important project activities. Environmental 
reference conditions are represented by predevelopment (pre-oil sands) and existing (i.e., 
baseline) snapshots. Key Project activities include peak year for areal emissions, creek 
diversions and maximum build-out. Different snapshots are used by each EIA discipline, 
with snapshots chosen to ensure maximum effects are captured. Each EIA discipline 
discusses snapshots used and provides a justification for use.  

1.2.5.1 Predevelopment 
Predevelopment conditions have been described where feasible. These represent a 
generalized temporal snapshot from pre-1965, which is prior to oil sands development 
activity. Predevelopment conditions were established for: 

• air 

• groundwater 

• hydrology 

• surface water quality 

• fish and fish habitat 

• terrain and soils 

• vegetation  

• wildlife 

• human and wildlife health 

• traditional land use  

For terrestrial disciplines, predevelopment conditions were generated from 2008 data by 
assigning soils and vegetation types to all existing visible surface disturbances on the 
landscape. Where available, predevelopment landscape information from previous EIAs 
was used to identify vegetation types. If information was not available, disturbance areas 
were assigned soils and vegetation types based on either adjacent soils and vegetation 
types or soils and vegetation occurrence and distribution in areas with similar surficial 
geology. To ensure temporal consistency with assessment cases (see Section 1.2.4), 
vegetation was aged to the appropriate snapshot (i.e., stands were grown to reflect the 
2057 maximum build-out snapshot). As a result, comparing predevelopment to existing 
conditions reflects a comparison of different snapshots whereas comparing 
predevelopment to Base Case, Application Case and PDC reflects similar snapshots for 
age-dependant key indicators. Further details on how predevelopment conditions were 
established for each EIA discipline are discussed in their respective sections. 
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1.2.5.2 Existing 
The existing (i.e., baseline) snapshot represents the conditions encountered during 
baseline studies (see Volume 2). Because the baseline studies predate 2011, this EIA has 
not considered changes to aquatic ecosystems, structural stage or corresponding changes 
to wildlife habitat suitability caused by forest fires that occurred during the 2011 fire 
season. 

These wildfires burned a large portion of the Athabasca Oil Sands Region north of Fort 
McKay following the Athabasca River up to the southeastern corner of Wood Buffalo 
National Park and east into Saskatchewan (Alberta Sustainable Resource Development 
[ASRD] 2011a, Internet site). On August 8, 2011, the fire in northeastern Alberta was 
about 707,648 ha and was classified as being held (ASRD 2011b, Internet site). Along 
the west side of the Athabasca River, the fire did not burn the entire landscape but did 
encroach on most of the Project area. This fire was an extreme event and represents the 
largest fire historically recorded in Alberta (see ASRD 2010, Internet site). The full 
extent of the area burned and the degree of stand replacement in the Project area has not 
yet been determined.  

In spite of the preceding, this EIA does recognize that fires are natural occurrences that 
play important roles in developing and maintaining diverse and healthy forest 
ecosystems. Changes to ecosystems from most fires fall within the range of natural 
variability and can include: 

• increases in flowrates and water levels in watercourses and waterbodies 

• increases in erosion and corresponding increases in total suspended solids and 
chemical constituents including mercury among others  

• degradation of fish habitat 

• loss of vegetation and alteration of stand structure and stage 

• shifts in wildlife habitat suitability, with certain species thriving on recently burned 
land while other species (that favour more mature forest stands) being displaced 

Due to the size of 2011 fires, it is expected that there may be temporary changes in 
baseline conditions that extend outside the range of natural variability considered in this 
application. The result of this is that effects predicted by the EIA are likely conservative 
(i.e., natural variability is greater than considered). As a result, baseline changes related 
to the 2011 fire are unlikely to result in changes to assessment conclusions. 

The implications of these changes to the Project will be considered further after the 2011 
fire season ends and data becomes available.  

Although the extensive fires of 2011 have not been considered by the Project EIA, fire in 
general has been. Specifically, the potential for future fires has been included as part of 
the terrestrial assessment cases and snapshots (see Section 1.2.5.3); therefore, the 
application captures effects of fire on both vegetation and wildlife. As effects due to fire 
can be considered stochastic, the extent and timing assessed in the application represents 
a prediction. Prediction confidence is discussed in each EIA section (see Section 1.2.13). 
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1.2.5.3 Project Activities 
Key Project activities occur at specific points in time and include such aspects as peak 
emissions, creek diversions, maximum build-out and closure. Different Project activities 
are used by each EIA discipline, with snapshots chosen according to the interaction of the 
Project with other developments and the EIA discipline (see Table 1-2). Snapshots have 
been chosen to ensure maximum effects are captured.  

Snapshots for terrestrial disciplines consider how future environmental conditions (i.e., 
future forest fires and unplanned logging) might affect key indicators, as relevant. For a 
detailed discussion of the inclusion of RSA development reclamation, and of future 
environmental conditions used in the assessment, see Sections 3.3.3 and 3.6.2, 
respectively.  

Table 1-2 Snapshots Considered in the EIA  
Discipline  Snapshot(s) 

Acoustics 
Palaeontology 
Historical resources 

Maximum build-out (Year 37) (2057) 

Air Peak emissions (Year 14) (2034)  
Groundwater Maximum build-out (Year 37) (2057) 

Far future (defined as end of mine + 100 years) (2157) 
Hydrology  
Surface water quality 

Construction (Year -6) (2016) 
Peak emissions (Year 14) (2034)  
Major stream diversion (Year 22) (2042) 
Maximum build-out (Year 37) (2057) 
Closure (defined as pit lake release) (2068) 
Far future (defined as end of mine + 100 years) (2157) 

Fish and fish habitat Construction (Year -6) (2016) 
First major stream diversion (Year 4) (2024) 
Second major stream diversion (Year 22) (2042) 
Maximum build-out (Year 37) (2057) 
Closure (defined as pit lake release) (2068) 
Far future (defined as end of mine + 100 years) (2157) 

Terrain and soils 
Vegetation 
Wildlife 

Maximum build-out (Year 37) (2057) or peak emissions (Year 14) (2034), as relevant 
Closure (2068) 

Health Based on acute and chronic exposures 
Resource use 
Visual aesthetics 
Traditional land use 

Maximum build-out (Year 37) (2057)  
Closure (2068) 
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1.2.6 Study Areas 

Study areas were defined for each EIA discipline to capture potential effects from the 
Project. Depending on the discipline, study areas may include both a local study area 
(LSA) and a regional study area (RSA), a single study area or sample area (i.e., used for 
the historical resources and palaeontology assessments) or discrete locations (receptors), 
as in the case of human and wildlife health. The spatial extent of the study areas may 
differ by discipline; however, several disciplines were able to use identical study areas. 
For example, the aquatics LSA was used to assess local effects by groundwater, 
hydrology, surface water quality and fish and fish habitat, whereas the terrestrial LSA 
was used to assess local effects on terrain and soils, vegetation and wildlife. Rationale for 
the selection of each study area is presented in each EIA section.  

For maps of study areas, see Figures 1-6 and 1-7. 

1.2.7 Linkage Analysis 

A linkage analysis is completed for each key question to validate the causal linkage(s) 
identified between Project activities and potential environmental effects. Validation of 
the link includes consideration of mitigation measures. If a link between an activity and 
the environmental effect was considered valid, then the key question was examined as 
part of the effects analysis. When the linkage analysis did not indicate the potential for an 
effect, the linkage was determined to be invalid for the Project and an effects analysis 
was not completed for the key question. 

1.2.8 Key Indicators and Key Indicator Species  

Key indicators and key indicator species have been selected for each key question. 
Sometimes, one key indicator or key indicator species was selected for a key question; in 
other cases, several key indicators were chosen. In general, key indicator and key 
indicator species were chosen based on ecological importance and vulnerability or value, 
including value for resource use, traditional use, monitoring or social importance. 
Selection of key indicators and key indicator species is explained in each EIA section. 

1.2.9 Mitigation 

Mitigation measures for limiting Project effects are discussed in each EIA discipline. 
Both Project-specific design and mitigation measures and cooperative regional initiatives 
are discussed as relevant.  

Project-specific mitigation refers to Project design, construction and operational features 
that reduce effects on resources, such as low emission processes, water management 
plans and reclamation strategies. These mitigation features are important for reducing 
Project-specific effects and limiting the Project’s contributions to cumulative effects. 

Regional initiatives refer to cooperative efforts among other operators and industries to 
manage cumulative effects. For example, such initiatives could include Integrated Land 
Management (ILM) practices.  



Figure 1-6: EIA Survey Areas and Local Study Areas
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Figure 1-7:  EIA Regional Study Areas and PAI Study Areas
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Mitigation measures are identified throughout the assessment process. Environmental 
assessment practitioners work with mine and process engineers to ensure the Project 
design includes environmental management strategies where possible, and that the 
location of major Project components considers environmental concerns. In addition, 
practices such as seepage control, stream diversion, engineered wetlands and progressive 
reclamation are all mitigation strategies that are identified early in the mine design 
process. 

If unacceptable Project effects are identified during the assessment, additional mitigation 
measures are then included as part of Project design and then reassessed to ensure effects 
are reduced as appropriate. 

1.2.10 Effects Analysis 

An analysis of effects or changes was completed for each key question and for each 
assessment case if a valid linkage was identified between the Project and an effect. In 
some cases the PDC was not analyzed because: 

• the linkage was specific to the Frontier Project (e.g., pit lakes) 

• no planned developments were present in the study area 

• the linkage between Project activities and potential environmental effects was broken 
at the Application Case  

When possible, a quantitative approach was used to complete the effects analysis for each 
key question, including the use of predictive models. The approach and methods used to 
complete the effects analysis for each key question are described in the EIA discipline 
sections. 

1.2.11 Classification of Effects 

1.2.11.1 Overview 
An effects classification system was developed to describe the effects of the Project in 
conjunction with operating, approved and planned developments. The effects 
classification system was applied to environmental disciplines (i.e., aquatic health, fish 
and fish habitat, soils, vegetation and wildlife) that have associated ecological receptors. 
The classification system was not applied to other environmental disciplines (e.g., air 
quality, groundwater, hydrology, surface water quality) because effects to those 
disciplines are expressed on other ecological receptors as identified in the linkage 
analysis (see Table 1-3) and guidelines and criteria are generally available. The 
classification framework was also not applied to disciplines such as acoustics, resource 
use, visual aesthetics, and human and wildlife health, because these assessments focused 
on examining effects relative to established policy, guidelines and criteria. Other EIA 
disciplines such as historical resources and palaeontology did not classify effects as 
effects are mitigated within the understanding of the agency that applies approval 
conditions. 
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Table 1-3 Linkage of EIA Disciplines with Ecological Receptors 

EIA Discipline 

Ecological Receptor 
Fish and Fish 

Habitat Terrain and Soils Vegetation Wildlife 
Acoustics N/A N/A N/A Yes 
Air Yes Yes Yes Yes 
Groundwater Yes Yes Yes N/A1 
Hydrology Yes Yes Yes N/A1 
Surface Water Quality Yes Yes Yes N/A1 
Fish and Fish Habitat N/A N/A N/A N/A 
Soils and Terrain N/A N/A Yes Yes 
Vegetation N/A Yes N/A Yes 
Wildlife N/A N/A Yes N/A 
NOTES: 
N/A = Not applicable 
1 Wildlife health will be affected by groundwater, hydrology and surface water quality. For details, see the 

screening level wildlife risk assessment (Volume 7, Section 2, Appendix 2D). 

1.2.11.2 Effects Classification Criteria 
The EIA classifies potential effects of the Project based on the following criteria: 

• Geographical Extent: the spatial area over which the effect is measurable 

• Duration: the length of time over which an environmental effect occurs 

• Frequency: the number of times an activity occurs 

• Reversibility: the potential for an environmental effect on a measurable parameter to 
be returned to the conditions that existed before the Project 

• Magnitude: the amount of change to a key indicator or key indicator species 

For a summary of the effects classification criteria and their definitions, see Table 1-4. 

Where possible, changes to key indicator or key indicator species are described 
quantitatively or semi-quantitatively. Where changes cannot be expressed quantitatively, 
they are described in qualitative terms. 
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Table 1-4 Effects Classification Criteria 
Criteria Definitions 

Geographic extent  Local Effects occurring within the LSA 
Regional Effects occurring within the RSA beyond the boundary of the 

LSA 
Provincial Effects occurring within the provincial boundary, extending 

beyond the RSA 
National Effects occurring within the national boundary, extending 

beyond the provincial boundary 
Duration  Short Effects lasting less than one year 

Medium Effects lasting more than one year, but ending by closure  
Long Effecting persisting beyond closure  

Frequency Continuous Effects occurring continually  
Isolated Effects occurring once 
Periodic Effects occurring intermittently but repeatedly over assessment 

period 
Reversibility Reversible Measurable parameter returns to levels similar to those 

present before Project disturbance 
Irreversible Measurable parameter does not return to levels similar to 

those present before Project disturbance 
Magnitude Quantitative or qualitative change in measureable parameter 

1.2.12 Environmental Consequence 

A rating for environmental consequence was developed for relevant ecological, receptor-
based environmental disciplines relative to predevelopment. The environmental 
consequence rating indicates the potential for the Project to contribute to adverse effects 
in conjunction with operating, approved and planned developments in the region. Three 
environmental consequence ratings have been defined: low, moderate and high. 

Environmental consequence rankings provides an evaluation of environmental effects on 
ecological based receptors (i.e., key indicator and key indicator species) and places 
effects into an assessment context. It is the responsibility of the Responsible Authority to 
identify if effects are significant (see Section 37 of CEAA). As a result this assessment 
uses environmental consequence to evaluate effects to ecological receptors instead of 
significance.  

Criteria for determining environmental consequence of Project and cumulative effects are 
most appropriately based on accepted resource objectives or thresholds associated with 
the ecological receptor in question. With such clear objectives or thresholds, the ability of 
the ecological receptor to accommodate the additional effects of a proposed project—in 
combination with other cumulative effects—can be assessed and a determination of 
environmental consequence can be made. For ecological receptors with provincially or 
federally defined resource objectives or thresholds, environmental consequence was 
determined using these objectives or thresholds. 
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In the absence of resource objectives or relevant thresholds, environmental consequence 
ratings for individual disciplines were developed using criteria that generally reflect 
compliance with broader provincial policies or land use guidelines for the region. The 
evaluation of environmental consequence was made relative to predevelopment. 

While predevelopment conditions have been described in previous oil sands development 
applications, the assessment of cumulative effects relative to predevelopment is not 
typical. Previous applications have assessed cumulative effects relative to Base Case.  As 
a result, some key indicators are predicted to experience a high environmental 
consequence whereas in previous applications with relatively similar levels of 
development, the same conclusion was not reached (i.e., low to moderate environmental 
consequences were predicted). 

Environmental consequence was determined for the following EIA disciplines: 

• surface water quality (aquatic health) 

• fish and fish habitat 

• terrain and soils 

• vegetation 

• wildlife 

1.2.13 Prediction Confidence 

The purpose of an EIA is to predict future environmental conditions that result from the 
Project, in conjunction with approved and planned developments and activities as well as 
developments that are already operational. The predictive nature of the EIA means there 
is a level of confidence that needs to be considered. 

Prediction confidence was addressed in different ways depending on the EIA discipline. 
Sensitivity and uncertainty analysis were used as tools for determining prediction 
confidence where feasible. For classification of effects that used semi-quantitative 
methods, prediction confidence was qualitatively based on the following criteria: 

• quantity and quality of baseline data used in the assessment 

• confidence in measurements and analytical techniques (e.g., modelling)  

• confidence in the success of mitigation  

• potential changes in future environmental conditions (as applicable) 

The effects of climate change are included under prediction confidence discussions 
because of the uncertainty that climate change may have on predictions as well as the 
uncertainty associated with what specific climate changes may occur. Discussion is 
limited to the effects of climate change on the Project and is relevant only to the air 
assessment where climate is an input to modelling.  

In addition, Project design and mitigation measures have been developed with the 
recognition of climate change. 
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1.2.14 Management and Monitoring 

Management and monitoring are proposed to: 

 confirm, where appropriate, that mitigation measures are functioning as predicted 

 detect changes and trends in the environment 

 identify cause-effect relationships for detected changes and trends in the environment 

Management and monitoring may be Project-specific or require participation in 
cooperative initiatives among other operators, public stakeholders and Aboriginal groups.  

1.3 EIA Organization 

The baseline (see Volume 2) and EIA (see Volumes 3 through 8) are organized as 
follows: 

 Volume 2: Baseline 

 Section 1: Overview 

 Section 2: Climate 

 Section 3: Groundwater 

 Section 4: Hydrology 

 Section 5: Surface Water Quality 

 Section 6: Fish and Fish Habitat 

 Section 7: Terrain and Soils 

 Section 8: Vegetation 

 Section 9: Wildlife 

 Section 10: Palaeontology 

 Section 11: Historical Resources 

 Section 12: Resource Use 

 Section 13: Traditional Land Use 

 Volume 3: EIA Methods 

 Section 1: EIA Overview and Approach 

 Volume 4: Acoustics and Air 

 Section 1: Overview 

 Section 2: Acoustics 

 Section 3: Air 

 Volume 5: Water 

 Section 1: Overview 
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 Section 2: Groundwater 

 Section 3: Hydrology 

 Section 4: Surface Water Quality 

 Section 5: Fish and Fish Habitat 

 Volume 6: Terrestrial 

 Section 1: Overview 

 Section 2: Terrain and Soils 

 Section 3: Vegetation 

 Section 4: Wildlife 

 Volume 7: Health 

 Section 1: Overview 

 Section 2: Human Health 

 Volume 8: People and Places 

 Section 1: Overview 

 Section 2: Palaeontology 

 Section 3: Historical Resources 

 Section 4: Resource Use 

 Section 5: Visual Aesthetics 

 Section 6: Traditional Land Use 

 Section 7: Peace–Athabasca Delta 

For a list of key individuals and supporting personnel responsible for each EIA section, 
see Appendix 1D. 
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1.4 EIA Summary 

For a summary of the EIA, see Volume 1, Section 18.  
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ASRD 2011a. Fire Status – August 9, 2011, Time 10:17. Accessed at http://www.srd.alberta.ca/ 
Wildfire/WildfireMaps/documents/firemap.pdf. Accessed August 9, 2011.  

ASRD 2011b. Wildfire Status Report – August 9, 2011, Time 7:00. Accessed at 
http://www.srd.alberta.ca/Wildfire/WildfireStatus/Reports/activeld.pdf. Accessed August 9, 2011.  
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Glossary 

µg/L micrograms per litre 

µg/m3 micrograms per cubic metre 

µm micrometre 

μS/cm  microsiemens per centimetre 

3H:1V A method used to describe the steepness of a slope, e.g., 3 units 
horizontal to 1 unit vertical. 

7Q Lowest 7-day consecutive average flow – This can be measured at 
different intervals. Commonly 7Q10 (10-year) but also 7Q2 (2-year) or 
7Q100 (100-year). 

95UCLM upper 95 percentile confidence limit on the mean 

/a per annum, year 

AADT average annual daily traffic 

AAAQG Alberta Ambient Air Quality Guideline 

AAAQO Alberta Ambient Air Quality Objective 

AAC annual allowable cut 

AAFRD Alberta Agriculture, Food and Rural Development 

AANDC Aboriginal Affairs and Northern Development Canada 

ABMI Alberta Biodiversity Monitoring Institute 

ACB Alberta Cancer Board 

ACCS Alberta Culture and Community Spirit 

ACFN Athabasca Chipewyan First Nation 

ACGIH American Council of Governmental Industrial Hygienists 

acidification A gradual increase in the acidity of a soil due to deposition processes. 
Acidification is caused by acid depositions which originate from 
anthropogenic emissions of three main pollutants: sulphur dioxide (SO2), 
nitrogen oxides (NOx), and ammonia (NH3). 

ACIMS Alberta Conservation Information Management System 

ACMF Air Contaminants Management Framework 
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ACR acute-to-chronic ratio 

ADAG Alberta Acid Deposition Assessment Group 

adaptive management A continuous improvement process of planning, implementing and 
evaluating results through monitoring and research programs and 
developing new plans from lessons learned. 

ADMF Acid Deposition Management Framework 

admixing Mixing topsoil with subsoil. It is of particular concern when subsoil is of 
poorer quality than topsoil. 

advanced low NOx burner 
system 

A fuel burner system that produces low nitrogen oxides during 
combustion. 

advection The process of transport of an atmospheric property solely by the mass 
motion of the atmosphere. 

AENV Alberta Environment 

AEP Alberta Environmental Protection 

AESA Alberta Environmentally Sustainable Agriculture 

AESO Alberta Electric System Operator 

AFB absolute fractional bias 

AFE authority for expenditure 

aggregate Sand, gravel, crushed stone, or other granular material used for 
construction or industrial purposes. 

AGRASID Agricultural Region of Alberta Soil Inventory Database 

AGS Alberta Geological Survey 

AHS Alberta Health Services 

AIES Alberta Interconnected Electric System 

alkalinity A measure of the buffering capacity of a watercourse or waterbody, it 
provides an indication of sensitivity to acid deposition. It is expressed in 
terms of calcium carbonate (CaCO3) and mainly reflects the presence of 
carbonates, bicarbonates and hydroxides. 

alluvial channel A river channel cut in alluvium. Its form reflects the load and discharge of 
the river rather than bedrock constraints. 
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alluvial fan A fan-shaped deposit of sand and gravel, usually located at the mouth of a 
tributary valley. Material is transported and deposited by concentrated 
running water; the fan is typically formed by a combination of stream flood 
and debris flow activity. 

alluvium Loose, unconsolidated soil or sediments, eroded, deposited and reshaped 
by water in a non-marine setting. It typically comprises a variety of 
materials, including fine particles (silt and clay) and larger particles (sand 
and gravel). 

Al-Pac Alberta-Pacific Industries Limited Inc. 

ALS ALS Laboratory Group 

AMD Air Monitoring Directive 

AMP access management plan 

ANC acid-neutralizing capacity 

anion A negatively charged ion. 

ANPC Alberta Native Plant Council 

anthropogenic Human-made or caused 

anuran Vertebrate species such as frogs and toads that have long legs 
specialized for hopping and no tail. 

AOGCM Atmosphere-Ocean General Circulation Model  

AOP annual operating plan 

AOSA Athabasca Oil Sands Area 

AOSERP Alberta Oil Sands Environmental Research Program 

APEGGA Association of Professional Engineers, Geologists and Geophysicists of 
Alberta 

Application Case Assessment case that includes developments and activities in the Base 
Case with the Frontier Project added. 

AQA air quality assessment 

AQG air quality guideline 

AQHI Air Quality Health Index 

aquiclude An impermeable stratum or material that acts as a barrier to the flow of 
groundwater.  
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aquifer A rock mass or layer containing saturated permeable material that can 
yield useable quantities of water to wells and springs (i.e., that can both 
store and transmit water). Aquifers are generally thought of as 
groundwater reservoirs that are extensive and that may be overlain or 
underlain by a confining layer. 

aquifuge A geologic unit that does not transmit or contain water.  

aquitard A material of intermediate permeability between an aquifer and an 
aquiclude. An aquitard allows some measure of leakage between the 
aquifers it separates. 

arboreal Species that are adapted to living and moving in trees. 

ARC Alberta Research Council 

archaeological potential The likelihood that unrecorded archaeological sites are present in a given 
area. Its determination is often used to guide field studies. 

areal evapotranspiration The amount of water that evapotranspirates to the atmosphere from a 
specified area, in a given time interval, and under specific energy and 
climatic conditions.  

argillaceous Rocks or sediments made of (or largely composed of) clay-sized particles 
or clay minerals. 

ARM Athabasca River Model 

ash Non-combustible residue from the combustion of coal. 

ASIR Age-standardized incidence rates 

ASL ambient sound level – Background sound or noise that includes 
transportation sources, animals, nature and non-ERCB regulated industrial 
facilities. It does not include industrial noise subject to Directive 038. The 
ASL does not include any energy-related industrial component and must 
be measured without it.  

ASL acid-sensitive lakes 

ASMR Age-standardized mortality rates 

ASP area structure plan 

asphaltenes A component of crude oil, heavy oil or bitumen that is insoluable in 
paraffinic solvents and is soluble in carbon disulphide. 

ASRD Alberta Sustainable Resource Development 

assessment case A description of environmental and development conditions at certain 
times that provides context from which to evaluate the environmental 
effects of the Project. For this assessment, three development scenarios 
are considered: Base Case, Application Case and Planned Development 
Case. 
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assessment node A specific geographical site selected to quantify changes in watercourses 
and waterbodies in the local and regional study areas.  

ATC Athabasca Tribal Council 

atm-m³ atmospheres metres cubed 

ATPRC Alberta Tourism, Parks, Recreation and Culture 

ATSDR Agency for Toxic Substances and Disease Registery 

attenuation A reduction of an effect (e.g., sound intensity or streamflow) by various 
means.  

ATV all-terrain vehicle 

AVI Alberta Vegetation Inventory 

avulsion event A rapid abandonment of an existing river channel and a formation of a new 
river channel. 

AWG Air Working Group 

AWI Alberta Wetland Inventory 

B/L battery limit 

bajada A broad, gently inclined, alluvial piedmont slope extending from the base 
of a mountain to a basin and formed by the lateral coalescence of a series 
of alluvial fans. The term is usually restricted to constructional slopes of 
intermontane basins. 

bankfull condition The water level or stage when a stream, river or lake is at the top of its 
banks. 

basal aquifer Water-bearing strata located at the lowest portion of a stratigraphic unit. 

Base Case Assessment case that includes developments that are currently operating 
or under construction, activities approved but not yet constructed, or those 
likely to be approved in the near future. 

baseflow That part of river flow that is not attributable to direct runoff from rainfall or 
from melting snow.  

baseline Conditions at a reference point in time with which later conditions are 
compared to assess the degree and character of change. 

BATEA Best Available Technology Economically Achievable 

bbl barrel, petroleum (42 U.S. gallons) 

bbl/cd barrels per calendar day 
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bbl/sd barrels per stream day 

BC base cation 

BCF bioconcentration factor 

bcm bank cubic metres 

BCS Bureau of Chemical Safety 

benthic The ecological region at the lowest level of a sea or lake, including the 
sediment surface and some sub-surface layers. Organisms living in this 
zone are called benthos. 

BFW boiler feed water 

bitumen A naturally occurring viscous mixture of complex hydrocarbons, with a 
specific gravity of about 1.0, that in its naturally occurring state will not flow 
to a well. 

bitumen froth Air-entrained bitumen with a froth-like appearance that is the product of 
the primary extraction and flotation bitumen recovery steps in the water-
based extraction process. 

bitumen grade The amount of bitumen in oil sands usually expressed as a percentage by 
weight. 

BLM Biotic Ligand Model  

blowdown Water drained from the cooling tower basin to ensure, through make-up, 
that the circulating water quality remains acceptable. 

BMC benchmark concentration 

BMD benchmark dose 

BOD biochemical oxygen demand 

BOF base of feed – the bottom of the mineable ore zone based on the TV:BIP 
cut-off ratio applied such that each ore zone in the vertical column passes 
the cut-off ratio on an incremental and cumulative basis. 

bog Mineral-poor, acidic and peat-forming wetlands that receive water only 
from precipitation. 

boiler feed water Water that meets required purity specifications and is used in a steam 
generator to produce steam. 

BP before present 

braid delta A flat-topped and triangular or fan-shaped landform, made up of gravel, 
sand and finer sediment deposited by a glacial meltwater river discharging 
into a lake or the ocean. Commonly grades into a braidplain. 
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breccia A rock composed of angular fragments of broken previously existing rocks. 
These lithic fragments are typically held together by a mineral cement or 
by a fine-grain matrix. 

brunisols Upland forest soils that have a thin leaf litter layer overlying reddish brown, 
sandy materials. They generally are prone to drought due to coarse 
texture and have low fertility levels. 

BTEX benzene, toluene, ethylbenzene and xylenes 

BTF Biotransfer factor 

bw/d body weight per day 

BWS basal water sands – McMurray Formation sand layers that are water 
saturated, and which occur in the interval between Devonian surface and 
oil sands.  

CAC  criteria air contaminant – contaminants for which there are provincial or 
federal air quality objectives or standards. 

CaCO3  calcium carbonate 

CAEAL Canadian Association for Environmental Analytical Laboratories 

CALA Canadian Association for Laboratory Accreditation Inc. 

calendar day rate The average daily rate achieved (typically over a one-year period), 
determined by multiplying stream day rate (the maximum sustainable rate) 
by the process system availability factor.  

Cambrian Rocks that were laid down or otherwise formed between 570 and 510 Ma 
are assigned to a chronostratigraphic unit known as the Cambrian System. 

Canadian Shield Also known as the Precambrian Shield, it is an ancient platform of 
impermeable rock occurring in the Fort McMurray region. 

CANMET Canada Centre for Mineral and Energy Technology 

CAPEX capital equipment expenditure 

CAPP Canadian Association of Petroleum Producers 

Carboniferous Rocks that were laid down or otherwise formed in the timespan between 
approximately 360 Ma (end Devonian) and 290 Ma (begin Permian) are 
assigned to a chronostratigraphic unit known as the Carboniferous 
System. 

CASA Clean Air Strategic Alliance 

CaSO4 calcium sulphate, gypsum 

cation A positively charged ion. 
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CC&R closure, conservation and reclamation 

CCAB Canadian Council for Aboriginal Business 

CCC criterion continuous concentration 

CCEMA Climate Change and Emissions Management Act 

CCL compacted clay liner 

CCME Canadian Council of Ministers of the Environment 

cd calendar day 

CEA cumulative effects assessment 

CEAA  Canadian Environmental Assessment Act 

CEB chronic effects benchmarks 

CEM continuous environmental monitoring 

CEMA Cumulative Environmental Management Association 

CEMS continuous emissions monitoring system 

center reject Lean oil sand waste located below top of ore and above base of feed. 

CEPA Canadian Environmental Protection Act 

CFA consolidated frequency analysis 

CFHCP conceptual fish habitat compensation plan  

CFT  centrifuged fluid tailings – a process whereby fluid fine tailings, to which 
flocculent has been added, is processed in centrifuges to produce a 
partially dewatered underflow and an overflow containing mostly water. 
Nominal underflow solids concentration from the centrifuges is 55% on a 
mass basis. 

CGKN Canadian Geoscience Knowledge Network 

CH4 methane 

CHD closed hydrocarbon drain 

CHRS Canadian Heritage Rivers System 

CL critical load 

clast An individual constituent or fragment of a sediment or rock, produced by 
the weathering of a larger rock mass.  
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clastic Relates to a sediment or sedimentary rock whereby the particles (e.g. 
sand grains) have been derived from pre-existing rocks or minerals and 
have been transported some distance from their place of origin. 

CLI Canada Land Inventory 

closed-circuit operation A system in which potentially contaminated water is not discharged into a 
receiving stream but is reused (recycled). 

closure The Project phase after shutdown of operations and the site is remediated 
to a stable productive condition. Also used to describe the point when 
regulatory certification is received and the area is returned to the crown. 

cm/s centimetres per second 

CMC criterion maximum concentration  

CMS Completions Management System (software) 

CMT construction management team 

CNR Canadian National Railway 

CNRL  Canadian Natural Resources Limited 

CNS central nervous system 

CO carbon monoxide 

CO2 carbon dioxide 

CO2e carbon dioxide equivalent 

COD chemical oxygen demand 

cogeneration The co-production of electricity and steam from the same unit or plant.  

coke A high-carbon byproduct produced by delayed or fluid coking in the 
process to upgrade heavy hydrocarbons to useable products.  

colluvium Materials deposited as a result of downslope movements due to gravity 
(e.g., rockfalls, landslides and debris flows). Colluvial deposits are 
composed of rock fragments of all sizes. Deposits are generally poorly 
sorted and poorly consolidated. 

compaction The process of pore space reduction in soil or sediments from heavier 
overlying material weighing the soil down.  

condensate extraction pump A pump that conveys the water out of the condenser hotwell and through 
the low pressure feed water system to the deaerator 
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conductivity  Measure of the ability of water to carry an electrical charge, determined by 
the concentration of dissolved substances. The major ions associated with 
conductivity are bicarbonate, carbonate, magnesium, calcium, sodium, 
chloride, potassium and sulphate. 

cone of depression A depression in the groundwater surface created when groundwater is 
pumped from a well. It is typically shaped as an inverted cone. 

confined aquifer Where an aquifer is encased above and below by a layer of comparatively 
low hydraulic conductivity. 

connate water Water entrapped in the pore space of a sedimentary deposit.  

CONRAD Canadian Oil Sands Network for Research and Development 

Consortium Alberta Oil Sands Tailings Consortium 

constructed reclamation 
lake 

A lake associated with external tailings areas and closure seepage 
remediation systems. For the location of constructed reclamation lakes for 
the Frontier Project, see Volume 1, Figure 13.6-4. 

COPC chemical(s) of potential concern 

COPD Chronic Obstructive Pulmonary Disease 

COSEWIC Committee on the Status of Endangered Wildlife in Canada 

CPDFN Chipewyan Prairie Dené First Nation 

CPLA central pit lake A 

CPLB central pit lake B 

CPUE catch-per-unit-effort 

CR carcinogenic risk 

Cretaceous Period A period of geologic time 145 to 65 million years before present. 

CRISP Comprehensive Regional Infrastructure Sustainability Plan 

critical load The highest annual input of a pollutant that, at steady-state, does not 
cause unacceptable ecological or human health effects. 

CSE culturally significant ecosystem – Those areas within Fort McKay First 
Nation traditional lands that exhibit high value for renewable resource 
harvesting. 

CSL comprehensive sound level – The sound level that is a composite of 
different airborne sounds from many sources far away from and near the 
point of measurement; used to determine whether a facility is complying 
with Directive 038. 
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CSM cutter soil mixing 

CSSC Canadian System of Soil Classification 

CST coarse sand tailings – A coarse tailings stream from the cyclone 
underflow, consisting predominantly of water and sand but including a fluid 
fine tailings component. Fines content of CST deposits is typically in the 4-
5% range, corresponding to a sand-to-fines ratio of about 20:1. CST is a 
segregating stream which produces FFT. Fines content of the CST stream 
is about 9%, corresponding to a sand-to-fines ration of about 10:1. 

CSTA coarse sand tailings area 

CT consolidated tailings – A mixture of sand and fines to which a coagulant 
has been added. Upon deposition, the sand and fines do not segregate 
and water is released.  

CTL coniferous timber licence 

CV coefficient of variation 

CWP construction work package 

CWS Canada-wide standard 

D/S downstream 

d50 The average particle size is defined as the diameter when 50% mass of 
the material particles have a larger climate. 

dam3 Equals 1,000 cubic metres. 

daytime adjustment An adjustment that allows a 10 dBA increase because daytime sound 
levels are generally about 10 dBA higher than nighttime values. 

dB  decibel – Logarithmic units associated with sound pressure level, sound 
power level or acceleration level. 

dBA A-weighted sound level expressed in decibels; where the sound pressure 
signal has been filtered using a frequency weighting that mimics the 
response of the human ear to quiet sound levels. The resultant sound 
pressure level is representative of the subjective response of the human 
ear.  

dBC C-weighted sound level expressed in decibels; often used in low-
frequency noise analysis as the filtering effect is nearly flat at lower 
frequencies. 

DCS distributed control system 

DDA dedicated disposal area – An area dedicated solely to the deposition of 
captured fines using a technology or a suite of technologies.  
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deaerator A device in which entrained air, oxygen, carbon dioxide and other non-
condensable gases are removed from a process stream, such as bitumen 
froth, boiler feed water and steam condensate. 

dean stark A laboratory procedure used to determine the bitumen, water and solids 
content of oil sands. 

deep-seated Large landslide with a slide plane located at depth, rather than near the 
landslide surface. The slide moves as a coherent unit along this slide 
plane. 

deglaciation The uncovering of an area from glacier ice as a result of melting of the 
glacier. 

DEM Digital Elevation Model 

depositional habitat  Still or slow-moving water where substrate consists of fine sediments such 
as sand, silt or clay. Organisms in these environments mostly live on top 
of the substrate or burrow into it.  

depressurization The process of reducing the pressure in an aquifer, by withdrawing water. 

development area Any area altered to an unnatural state. This represents all land and water 
areas altered by activities associated with the development of the Project 
oil sand leases.  

Devonian Period A period of geologic time 400 Ma to 360 million years before present.  

dewatering Removal of groundwater from a geological formation using wells or 
drainage ditch systems. The sediment is thus drained to an unsaturated 
condition. 

DFO Fisheries and Oceans Canada 

diagenesis The historical sequence of all chemical, physical and biological changes 
experienced by a sediment after its initial deposition and during and after it 
becomes a rock. 

diamicton Very poorly sorted sediment, composed of a particle sizes ranging from 
silt/clay to boulders. Coarse fragments are contained in a fine earth matrix. 

dilbit Diluted bitumen  

diluent A light liquid hydrocarbon added to bitumen to lower viscosity and density 
for the purpose of pipeline transportation. 

disconformity A significant interruption in the sequence of sedimentary rocks, generally 
by a considerable interval of erosion (or sometimes of nondeposition), and 
usually marked by a visible and irregular or uneven erosion surface. 
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dispersivity Represents the mechanical mixing caused by groundwater velocity 
variations associated with the pores. Mixing that occurs along the flowpath 
is called longitudinal dispersion. Likewise, divergence across the flowpath 
results in transverse mixing, and this dilution effect is called transverse 
dispersion. Dispersion can be caused by mechanical mixing of 
groundwater flow through a porous medium and by chemical diffusion. 

disposal area An area dedicated to disposal of overburden and interburden. The 
disposal area can be located either inpit or expit. 

disturbed land  Area where vegetation, topsoil or overburden is removed, or where topsoil, 
overburden and tailings are placed (as in mining).  

DL detection limit 

DLN Dry low NOx technology 

DO  dissolved oxygen – The amount of oxygen that is dissolved in a liquid, 
usually represented in parts per million (ppm). 

DOAG Delegation of Authority Guideline 

DOC dissolved organic carbon 

DQRA detailed quantitative risk assessment 

drawdown The amount that the groundwater level is lowered when water is pumped 
from a well. 

dried fines Materials created by the treatment of fluid fine tailings (FFT) in the thin-lift 
drying (TLD) process.  

drill hole A hole drilled into the ground using a drilling rig; used to determine the 
surficial geological stratigraphy. 

dS/m decisiemen per metre (a measure of soil salinity) 

DTED daily threshold exposure dose 

DUA domestic use aquifer (or domestically useable aquifer) 

dustfall The total amount of fine particles deposited by the atmosphere and falling 
onto the surface.  

dv deciview 

E Simpson’s evenness index 

EC Eymundson Creek 

EC25 Effective concentration (25% test population); a measure of chronic 
toxicity 
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EC50 Effective concentration (50% test population); a measure of chronic 
toxicity 

echolocation Process by which bats emit high-frequency sound waves to search for 
food and navigate at night. It involves sensing the pattern of the reflected 
sound waves. 

Eco-SSL ecological soil screening level 

ETDA external tailings disposal area – An area dedicated solely to deposition of 
captured fines. 

EDI estimated daily intake 

EDP emergency dump pond 

EH&S environment, health and safety 

EIA environmental impact assessment – A review of the effects or changes 
that a proposed development will have on the local and regional 
environment. 

ELC ecological land classification 

EMB energy and mass balance 

emergency pond  A pond located in the main plant facilities or along a pipe corridor to 
accommodate the emergency dumping of vessels or pipelines (mainly 
slurry containing) in the event of a plant upset or shutdown. 

energy equivalent sound 
level (Leq) 

An energy-average sound level taken over a specified period of time. It 
represents the average sound pressure encountered for the period. The 
time period is often added as a suffix to the label (e.g., Leq(24) for the 24-
hour equivalent sound level). Leq is usually A-weighted. An Leq value 
expressed in dBA is a good, single value descriptor of the annoyance of 
noise. 

entrainment Occurs when a fish is drawn into a water intake and cannot escape. 

entrenchment ratio A measure of the vertical confinement (bank height) of the stream.  

eolian Pertaining to sediment deposited by wind. Dunes and sheet sand deposits 
are made of sand, while silt forms blankets called loess. 

EP engineer/procurement 

EPA (U.S.) Environmental Protection Agency 

EPC engineer/ procure/construct (subcontractor) 

EPCM engineer/procure/construction management (subcontractor) 

EPEA Environmental Protection and Enhancement Act 
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epicontinental sea A sea on a continental shelf or within a continent. 

EPT  Ephemeroptera, Plecoptera, Trichoptera (community) 

ERA ecological risk assessment 

ERCB Alberta Energy Resources Conservation Board (formerly the Energy 
Utilities Board or EUB) – The agency responsible for deciding whether 
proposed oil, gas and oil sands projects should be approved and for many 
aspects of energy industry regulation. 

erosion risk An expression of the inherent sensitivity of a soil to erosion or its 
maximum erosion potential. Infiltration capacity and structural stability are 
considered the most important factors in controlling water erosion. Soil 
erosion risk increases as fine sand or silt content increases. As organic 
matter depth and vegetation cover increases, erosion risk decreases. 

ERP emergency response plan 

ERT  electrical resistivity tomography 

ESL effects screening level 

ESA environmentally significant area (also: environmental site assessment) 

esker A long, narrow ridge-like body of stratified sand and gravel that was 
deposited by a subglacial or englacial steam. 

ET extraction and tailings – An area in the main plant facilities that deals with 
initial bitumen extraction, tailings processing, and tailings lines to the 
external tailings areas. 

ETA  external tailings area - Tailings deposition area external to pit 1 and 2. 
Typically required in the initial years of mining and then as water 
clarification or storage facilities for longer term. 

EUB [Alberta] Energy Utilities Board 

euphotic The upper portion of the water column in a lake or river where light can still 
be found and photosynthesis can occur. 

evaporite A sedimentary rock composed of minerals produced by evaporation of a 
saline solution.  

evapotranspiration The combined losses of water from the earth’s surface to the atmosphere 
through evaporation and transpiration. A major climatic process that return 
precipitated water to the earth’s atmosphere as vapour. 

evenness Degree to which taxa of the same level are equal in abundance; a 
measure of biodiversity. 

existing conditions A reference condition or reference snapshot that approximately represents 
the conditions present today. This snapshot is characterized by baseline 
studies that were undertaken for the Project. 
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F1 fraction 1 (of a petroleum hydrocarbon target and scan), also F2, F3, F4 

FAA U.S. Federal Aviation Administration 

facies An observable characteristic of a rock or stratigraphic unit, such as overall 
appearance or composition.  

fairway The main channel of a river or bay. 

false negative The probability of concluding that a substance is absent when it is actually 
present. 

false positive The probability of concluding that a substance is present when it is 
actually absent. 

fan A gently sloping, fan-shaped mass of detritus forming a section of a low-
angle cone; common where there is a notable decrease in gradient. 

FAT factory acceptance testing 

fault zone A fault where the displacement between two main rock masses occurs via 
several contributory minor faults rather than one single or main dislocation. 

FB fractional bias 

FCSS family and community support services 

FCV final chronic value  

feed water heater A heat exchanger used to increase the temperature of the condensate and 
feed water. 

FFT fluid fine tailings – Any fluid discard from bitumen extraction facilities 
containing more than 1 mass percent suspended solids and which 
behaves like a fluid. FFT comprises both thin fine tailings (TFT) and 
mature fine tailings (MFT). 

FGA Facies Group Association 

FHCL fish habitat compensation lake – acronym only refers to the Frontier 
Project FHCL 

FHOSP Fort Hills Oil Sands Project 

FHP final harvest plan 

fibric A textural descriptor applied to organic materials. The least decomposed 
organic material: it consists largely (>40%) of fibres whose botanical origin 
are readily identifiable; they retain their character when rubbed. 

field parameter Parameters that are routinely measured in the field using calibrated 
meters (e.g., pH, dissolved oxygen, temperature and conductivity). 
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fines Mineral solids with particle sizes equal to or less than 44 microns based 
on sieve-hydrometer analysis or a method approved by the ERCB. (ERCB 
Directive 074). 

fines cake Any concentrated fines material, with low SFR, that is produced by 
application of fines management technology such as CFT, MFTD, PATLD 
or TLED. 

fines content Ratio of fines to total mineral solids on a mass basis. 

flocculant A chemical agent that enhances the solids removal rate by increasing the 
particle size; used to aid in the settling or consolidation of suspended 
material and the clarification of water and wastewater. 

fluid tailings Any fluid discard from bitumen extraction facilities containing more than 1 
mass percent suspended solids and having less than an undrained shear 
strength of 5 kPa. (ERCB Directive 074). 

fluvial deposits Sediment transported and deposited by streams and rivers, including 
floodplain deposits, river terraces and alluvial fans. 

fluvial outwash sands Sand that is removed or washed out from a glacier by meltwater streams 
(i.e. a fluvial process) and deposited in front of or beyond the margin of a 
glacier. 

Fm (Geological) formation – A formally named and defined body of rock strata. 

FMA forest management agreement 

FMFN Fort McKay First Nation 

FMP Forest Management Plan 

FMU forest management unit 

FMZ fish management zone 

fossiliferous Sedimentary rocks containing fossils. 

FRD Fire Road 

freshet A sudden rise in the level of a stream caused by heavy rains or the rapid 
melting of snow and ice. 

froth Air-entrained bitumen with a froth-like appearance; the product of primary 
extraction and flotation bitumen recovery in the water-based extraction 
process. 

FRQ frequency analysis 

fry The period from hatching until one year; also referred to as young-of-the-
year. 
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FSMB fish scale marker bed – A regional stratigraphic marker in the western 
interior of Canada. 

FSU froth separation unit 

FT froth treatment – An area in the main plant facilities that receives froth 
generated in the extraction area and further treats it by adding solvent and 
heat to separate the bitumen from the water and solids, recover the 
solvent and send the treated tailings to the external tailings area. 

FTT froth treatment tailings 

fugitive emissions Trace amounts of uncombusted hydrocarbon substances that are released 
into the atmosphere during normal operations (except those from stacks 
and vents). Typical sources include gaseous leakage from valves, flanges, 
drains and volatilization from ponds. 

FVC forced vital capacity 

FWMIS Fish and Wildlife Information Management System  

g/cc grams per cubic centimetre  

g/s grams per second 

GCL geosynthetic clay liner 

GCM global climate model 

GCOS Great Canadian Oil Sands 

GDP gross domestic product 

geomorphic survey A survey of the earth’s shape, surface configuration and material. 

geomorphology The scientific study of the formation, alteration and configuration of 
landforms and their relationship with underlying structures. 

GHG greenhouse gas – Any gas in the atmosphere that absorbs infrared 
radiation (e.g., water vapour, carbon dioxide, methane, nitrous oxide, 
halogenated fluorocarbons, ozone, perfluorinated carbons and 
hydrofluorocarbons). GHGs are transparent to incoming solar radiation, 
but absorb outgoing terrestrial (infrared) radiation, and in turn re-emit it 
into the atmosphere. The net effect is a trapping of energy and a tendency 
to warm the earth's atmosphere, land and water surfaces. 

GIR government and industrial relations 

GIS geographic information system 

GJ gigajoule (109 Joules) 

GJ/h gigajoules per hour 
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GJ/MWh gigajoules per megawatt hour 

GJ/sd gigajoules per stream day  

glacial till Unsorted and unstratified material deposited by a glacier; consists of a 
mixture of clay, silt, sand, gravel and boulders. 

glaciofluvial deposits Sediment formed by meltwater issuing from or within a glacier. The 
deposits are stratified and can occur in the form of outwash plains, deltas, 
kame terraces and eskers. 

glaciogenic A sediment or terrain feature that owes its origin to glacial processes. 

glaciolacustrine deposit Material ranging from fine clay to sand derived from glaciers and 
deposited in glacial lakes by water originating mainly from the melting of 
glacial ice.  

glauconitic Containing glauconite, a blue-green or yellow-green mineral, typically 
found in shallow marine sedimentary rocks. 

gleysols Mineral soils formed in wet areas with a water table within 1 m of the 
surface. These soils exhibit characteristics caused by chemical reducing 
conditions and tend to be too wet for good tree growth. 

glide Shallow (less than 0.3 m deep), wide, slow-flowing (less than 0.2 m/s), 
non-turbulent water lacking a defined thalweg. Substrate is usually 
silt/sand but may sometimes consist of gravel to small cobble.  

gneiss A rock that is formed by regional metamorphism. Bands of granular 
minerals alternate with bands of flake-like minerals showing a planar 
parallelism. 

GPS global positioning system 

ground truthing Field observations and measurements done to determine whether a map 
or interpretation of an aerial or satellite image accurately represents 
features on the surface of the earth. 

groundwater  Subsurface water that occurs beneath the water table, in sediments or 
soils and geologic formations that are fully saturated. 

GTG gas turbine generator 

GWC general works contractor (all construction disciplines) 

H horizontal 

H2S hydrogen sulphide 

ha hectare 

habitat potential The likelihood that a particular habitat can satisfy the requirements of a 
given life stage of a species. 
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HADD  harmful alteration, disruption and destruction 

hardness Measure of the amount of calcium and magnesium compounds in water, 
and other dissolved minerals (usually combined with carbonates or 
sulphates). Expressed as milligrams per litre (mg/L) calcium carbonate 
(CaCO3). 

haze A general reduction in visibility over a wide geographic area that cannot be 
attributable to a single source and is usually due to cumulative emissions 
from multiple sources. 

HAZOP hazard & operability (study) 

HC5 Value Concentration that is hazardous to no more than five percent of species in 
the community 

HD-MAPP high-definition mapping and applications 

HDPE high-density polyethylene 

HEC human equivalent concentration 

HEMP human exposure monitoring program 

HEP habitat evaluation procedure 

heritage value A measure of the relative importance of a palaeontological or 
archaeological resource, collection or site as determined by the 
palaeontological consultant during the palaeontological assessment. 

HHRA human health risk assessment 

historic archaeological sites Can be Aboriginal or non-Aboriginal and date from the time of European 
contact until approximately 1960. 

historic period sites Can include structures (e.g., homesteads, cabins, and forts), artifacts 
(e.g., industrial and folk-manufactured items made of metal, glass, 
ceramic, stone and other materials) or features (e.g., trails, foundations 
and campsites). 

historical resources Works of nature or of man, valued for their paleontological, archaeological, 
prehistoric, historic, cultural, natural, scientific or aesthetic interest. 

HMW high molecular weight 

Holocene Epoch The epoch of the Quaternary Period of geologic time following the 
Pleistocene Epoch (from present to about 10,000 to 12,000 years ago). 

Hp horsepower 

HRIA historical resources impact assessment – A review of the effects that a 
proposed development will have on the local and regional historic and 
prehistoric heritage of an area. 
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HRMB Historic Resources Management Branch 

HRSG heat recovery steam generation 

HRV historic resource value 

HSI habitat suitability index 

HSPF Hydrologic Simulation Program – FORTRAN model 

HTFT high temperature froth treatment 

HU habitat unit 

hummocky Irregular hillocks and hollows with slopes generally steeper than 10%; a 
landscape formed of small hills and depressions created by glacial 
deposition. 

HVAC heating, ventilation, air conditioning 

Hz Hertz – Unit of measurement of frequency, numerically equal to cycles per 
second. 

hydraulic conductivity (K) The permeability of soil or rock to water.  

hydrocyclone A device for separating sand from extraction tailings slurry using a rotating 
(cyclone) action. Water, fine tailings and residual bitumen separate to the 
overflow, and sand flows out the bottom of the device in a dense slurry. 

hydrogeology The science dealing with the occurrence of surface and groundwater and 
the related geologic aspects of surface water. 

hydrology The science of waters of the earth, their occurrence, distribution, and 
circulation; their physical and chemical properties; and their reaction with 
the environment, including living beings. 

hygric Soil moisture conditions where water is removed slowly enough to keep 
the soil wet for most of the growing season. 

IARC International Agency for Research on Cancer 

I/O input/output 

IC25 inhibitory concentration (25% of test animals) 

IC50 inhibitory concentration (50% of test animals) 

ID interim directive  

IDA internal disposal area 

IDF intensity-duration-frequency 
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IFD issued for design 

IFE issued for estimate 

IFN instream flow needs – Minimum flow of water required for river habitat; 
used to define periods when river water withdrawls are not permitted  

IFR issued for review 

igpm Imperial gallons per minute 

IHS inclined heterolithic stratification 

ILCR Incremental Lifetime Cancer Risk 

ILM integrated land management 

impingement Occurs when an entrapped fish is help in contact with a water intake 
screen and is unable to free itself. 

interbedded Beds lying between or alternating with others of different character; 
especially rock material or sediment laid down in sequence between other 
beds, such as interbedded sands and gravels. 

interburden Formation material located between layers of oil sands ore that is removed 
for disposal to a waste area. 

interfingering Contrasting rock types that change laterally from one type to another, 
forming interpenetrating wedges. 

interflow A lateral movement of water that directly enters a stream channel or other 
body of water without having occurred first as surface flow. Usually 
measured in cubic metres per second. 

interfluve The area between rivers, especially the relatively undissected upland or 
ridge between two adjacent valleys containing streams flowing in the same 
general direction. 

intra-orebody aquifer Water-containing sand lenses (i.e., water-wet sand with little or no oil) 
commonly present within the oil sands.  

IOB intra-orebody 

IPCC Intergovernmental Panel on Climate Change 

IR Indian Reserve 

IRC Industry Relations Corporation 

IRP Integrated Resource Plan 

ISO International Organization for Standardization 
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isopach map A map that shows the thickness distribution of a geologic unit by means of 
contour lines of thickness. 

isopleth A line on a map connecting locations having the same value of a given 
parameter.  

isostatic rebound The gradual upward recovery of continents that have been depressed 
under the weight of continental ice sheets. This happens once the ice 
melts and continues for some time afterward.  

ISQG Interim Sediment Quality Guidelines 

ITA internal tailings area 

JME Jackpine Mine Expansion 

joint A planer fracture in a rock; across the fracture, there is no displacement. 

Jurassic Rocks that were laid down or otherwise formed between 200 Ma to 210 
Ma (end Triassic) and 135 Ma to 145 Ma (early Cretaceous). 

juvenile stage (fish) From one year old until a fish becomes sexually mature. 

ka kilo annum (1,000 years before present) 

Keq H+/ha/a kiloequivalents of hydrogen ions (protons) per hectare per annum (a 
measure of acid deposition) 

kettle Steep-sided depressions formed by ice melt beneath sediment (most 
commonly beneath glaciofluvial sediment). A kettle with water in it is called 
a kettle lake. 

kg/a kilogram per annum 

kg/h kilogram per hour 

kg/MWh kilogram per megawatt-hour 

kJ kilojoule 

kJ/h kilojoules per hour 

kJ/kg kilojoules per kilogram 

kJ/kWh kilojoules per kilowatt-hour 

Kow octonol-water partition coefficient 

kPa kilopascal  

kV kilovolt 

kW kilowatt 
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kWh kilowatt hour 

L/d litres per day 

L/s litres per second 

Lacustrine A surficial geologic formation produced by, related to or formed in a lake. 

lamination A discrete layer of sedimentary rock less than 1 cm thick, differing from 
other layers in colour, composition or particle size. 

LAR Lower Athabasca Region 

LARP Draft Lower Athabasca Regional Plan 

LC25 lethal concentration (25% test animals); a measure of acute toxicity 

LC50 lethal concentration (50% of test animals); a measure of acute toxicity 

LCC land capability class 

LCCS land capability classification system 

LEE low energy extraction 

Leq energy equivalent sound level 

LFN low frequency noise – Noise that ranges from infrasonic sounds (<20 Hz) 
up to 100 Hz.  

LIDAR light detecting and ranging 

lineament A geological feature that displays a line-like character. 

LIS low impact seismic 

lithology Defining characteristics of rocks, granular soil or sediment (e.g., 
mineralogy, grain size, texture and other physical properties). 

littoral  The zone in a lake that extends from the shoreline to the maximum water 
depth where rooted aquatic plants have sufficient light to become 
established. 

LLD legal land description 

LLDPE liner low-density polyethylene 

LMW low molecular weight 

LOAEL lowest-observed-adverse-effect level 

LOC license of occupation 
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LOEC lowest-observed-effects concentration 

lower heating value The heating value of a fuel that does not account for the effects of water 
vapour formed during the combustion process. 

low-flow event A period when low-flow conditions occur in a watercourse for a defined 
period of time. 

lowstand A geologic system where the sea level is below the shelf edge. 

LSA  local study area – The maximum area where project-specific 
environmental effects can be predicted or measured with a reasonable 
degree of accuracy and confidence. Different LSAs are defined for each 
discipline. 

LSAS Land Status Automated System 

LSD legal subdivision 

LTFT low-temperature froth treatment 

LTRN Long-Term River Network 

luvisols Upland forest soils with a leaf litter layer over a gray washed-out layer, 15 
to 20 cm thick, over grayish brown clayey subsoil. These are normal soils 
with respect to moisture and nutrient supply. 

m amsl metres above mean sea level 

m bgl metres below ground level 

m/s metres per second 

m3/d cubic metres per day  

m3/s cubic metres per second 

m3/sd cubic metres per stream day 

Ma mega annum (millions of years before present) 

macrophyte An aquatic plant that grows in or near water and is either emergent, 
submergent or floating. 

MAH Municipal Affairs and Housing 

make-up water The process water required to replace that lost by evaporation or leakage 
in a closed-circuit, recycle operation. 

maltene A component of bitumen that is not associated with asphaltenes. 
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mass movement Any process or sediment resulting from dislodging and downslope 
transport of soil and rock material as a unit under direct gravitational 
stress. The process may include slow displacement (e.g., creep, 
solifluction) or rapid movement (e.g., landslides, rock slides and falls, 
avalanches). 

MATC maximum allowable toxicant concentration  

matrix The groundmass of smaller grains in which larger particles are supported. 

MAWP maximum allowable working pressure 

maximum build-out All planned disturbances for a development. 

MBCA  Migratory Birds Convention Act 

Mbcm million bank cubic metres  

MCFN Mikisew Cree First Nation 

MCR maximum continuous rating 

MD municipal district 

MDA  main development area – Includes the North pit, Main pit and other main 
development facilities and landforms. 

MDA-SDA Corridor Area connecting the main development area (MDA) with the south 
development area (SDA). 

MDL method detection limit 

MDP Municipal Development Plan 

measureable parameter The metric used to measure and evaluate a key indicator. 

MeHg methyl mercury 

member  A formally defined portion of a geological formation. 

meq/L milliequivalents per litre (or molar equivalent per litre) 

merchantable timber Trees that are cut down during clearing and can be marketed. 

mesic A descriptor of soil texture or moisture regime; organic material that is at a 
stage of decomposition that is intermediate between fibric and humic.  

metamorphism The process by which a pre-existing rock derives a new form that reflects 
mineralogical, chemical or meso to micro structural changes. The 
change(s) are usually promoted by temperature, pressure, shearing 
stresses and geochemical conditions. 
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meta-sedimentary rocks Sedimentary rocks that were altered by metamorphic processes in 
Precambrian times. 

MFT mature fine tailing 

MFTD mature fine tailings drying – A process whereby fine fluid tailings, to which 
a flocculent has been added, is spread in thin lifts and then worked with 
large equipment using land-farming techniques to achieve a solids 
concentration in the 60% to 80% range by weight. 

MGA Municipal Government Act 

MIE municipal impact exploration 

mineral soil A soil consisting predominantly of, and having its properties determined 
predominately by, mineral matter. Usually contains less than 30% organic 
matter, but may contain an organic surface layer up to 0.4 m thick.  

MIP mixed-in-place 

MISAC minimal impact seismic and access construction 

mist net Refers to a net suspended between two poles made out of fine nylon 
mesh that is used to capture flying bats. 

MJ/h megajoule per hour 

MLL miscellaneous land lease 

MLP miscellaneous lease permit 

Mm3 million cubic metres 

mm Hg millimetre of mercury 

MOA memorandum of agreement 

model domain The region of interest for a numerical model (e.g., groundwater flow or air 
quality). 

MODFLOW regional groundwater flow model 

moisture regime The supply of moisture available for plant growth at a site. 

mol mole 

moraine An accumulation of earth, generally with stones, carried and finally 
deposited by a glacier. 

MOSA Mineable Oil Sands Area 

MPa megapascal 
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MPMO  major project management office 

MPOI maximum point of impingement 

MRL minimum risk level 

MSL mineral surface lease (also maximum sound level) 

MtCO2e/a million tonnes carbon dioxide equivalent per annum 

muskeg A soil type comprised primarily of decayed vegetation prevalent in wet 
boreal regions.  

mustelid Mammals belonging to the weasel family (e.g., fisher, marten, otter and 
wolverine). 

MVA megavolt ampere 

MW megawatt 

MWh megawatt-hour 

NA naphthenic acids 

NAABA Northeastern Alberta Aboriginal Business Association 

NAAQO National Ambient Air Quality Objective 

NAAQS National Ambient Air Quality Standard 

NAD North American Datum 

NEB  National Energy Board 

NFC no fish captured 

NFPA National Fire Prevention Association 

NG natural gas 

ng/L nanograms per litre 

NGO nongovernmental organization 

NIA Noise Impact Assessment - Identifies the expected sound level emanating 
from a facility 

NLP Northern Lights project 

nm nanometre 

NO nitrogen oxide 
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NO2  nitrogen dioxide 

NOAEL no-observed-adverse-effect level 

NOEC no-observed-effect concentration 

non-sport fish species not specifically targeted by sport fishers, including species such 
as white and longnose suckers. 

NOX oxides of nitrogen (NO, NO2) (gas), or all nitrogen species (e.g., NOx, N2O, 
N3O) 

NPRI National Pollutant Release Inventory 

NPV net present value 

NRBS Northern River Basins Study 

NRC National Research Council 

NSMWG NOx-SOx Management Working Group 

NTP National Toxicology Program 

NTS National Topographic System 

NTU nephelometric turbidity unit 

nutrient regime The relative supply of nutrients available for plant growth at a given site. 

NWPA Navigable Waters Protection Act 

O3 ozone 

O & M operation and maintenance 

obliquity The tilt of earth’s axis of rotation. It is one of three parameters that 
contribute to major ice age fluctuations of climate. 

OEHHA California Office of Environmental Health Hazard Assessment 

OHS occupational health and safety 

oil sands A sand deposit containing a heavy hydrocarbon (bitumen) in the pore 
space of sands and fine-grained particles.  

OLM ozone limiting method 

OMF Ozone Management Framework 

OMOE Ontario Ministry of the Environment 

OPEX operating expenditure(s) 
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OPP ore preparation plant – Consists of: truck dump, crusher, surge bin 
(stockpile) conveyors, rotary breakers and conditioning line. 

Ordovician Rocks that were laid down or otherwise formed between 510 Ma (end 
Cambrian) and 440 Ma (begin Silurian).  

organic compound Includes petroleum hydrocarbons, phenols, PAHs and naphthenic acids; 
these may originate from natural sources, such as eroding oil sands 
deposits (e.g., PAHs) or released from industrial sources. 

organic soil Soils with peat accumulations of 40 cm or more, found in bogs, fens and 
swamps. Water tables are commonly shallow or at the surface. 

orogency The process of generation of mountains. 

orthogonal joint sets Two sets of systematic joints that have propagated at right angles. 

OSCA Oil Sands Conservation Act 

OSDG Oil Sands Developers Group 

OSL oil sands lease 

OSRIN Oil Sands Research and Information Network 

OSSP off-stream storage pond 

OSTC Oil Sands Tailings Consortium 

OTHWG once-through hot water generator 

OTSG once-through steam generator 

overburden The soil, sand, silt or clay that overlies an oil sands deposit and must be 
removed to expose ore.  

P&ID piping & instrument diagrams 

PA/GA public address/general alarm 

PAA Project assessment area – Includes the Project disturbance area (PDA) 
and areas where vegetation clearing may occur but is not currently 
planned. 

PAC polycyclic aromatic compounds 

PAD Peace-Athabasca Delta 

PADD Petroleum Administration for Defence District  

PAH polycyclic aromatic hydrocarbons 

PAI potential acid input 
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PAL protection of aquatic life 

palaeoclimate The prevailing climate at a given point in time in Earth’s geologic past. 

palaeontological potential The likelihood of encountering fossils of high heritage value in a particular 
geological unit. 

palaeosol A soil that was formed in the past. Paleosols are usually buried beneath a 
layer of sediments and are thus no longer being actively created by soil 
formation processes like organic decay. 

palaeotopography The landscape or topographic relief of an area at a particular time in 
Earth’s geologic past. 

PANH polycyclic aromatic nitrogen heterocycles 

parabolic dune A sand dune with a long, scoop-shaped form, convex in the downwind 
direction so that its horns point upwind, whose ground plan, when perfectly 
developed, approximates the form of a parabola. 

parent material The unconsolidated and more or less chemically weathered mineral or 
organic matter from which a soil’s solum is developed by pedogenic 
processes. 

PCB polychlorinated biphenyl 

PCN primary care network 

PDA  Project disturbance area – Includes the Project area and reflects the 
anticipated limit of disturbance at the completion of operations in 2057. It 
includes all lands subject to direct disturbance from the Frontier Project 
and associated infrastructure. This includes the surface ground area within 
the Project site that has either been previously cleared and/or disturbed 
(brownfield) or will be cleared and/or disturbed for construction and 
operation of the mine.  

PDC Planned Development Case – Assessment case that includes 
developments and activities included in the Application Case with other 
planned developments that are reasonably foreseeable added. 

PDD public disclosure document 

PDS plant design system (drafting software by Intergraph) 

peat Unconsolidated soil material consisting largely of undecomposed, or 
slightly decomposed, organic matter accumulated under conditions of 
excessive moisture. 

PEF potency equivalence factor 

PEL probable effects level 

pelagic Of or relating to the open ocean. 
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PEP project execution plan 

Permian Rocks that were laid down or otherwise formed between 290 Ma (end 
Carboniferous) and 245 Ma (begin Triassic) are assigned to a 
chronostratigraphic unit known as the Permian System. 

PFD process flow diagrams 

Phanerozoic All rocks that were laid down or otherwise formed between end 
Precambrian and present are assigned to a chronostratigraphic unit known 
as the Phanerozoic Eon. 

PHC petroleum hydrocarbon 

piezometer  A slimline (small diameter, e.g. 52 mm) well used to obtain information 
about groundwater surface elevations, hydraulic gradients and direction of 
flow, and hydraulic conductivity.  

pit lake A man-made lake used to fill a mine pit area.  

PLA public land area 

PLC programmable logic control 

Pleistocene Epoch The epoch of the Quaternary Period of geologic time (from about 10 to 
12,000 to 1.6 million years ago), following the Pliocene Epoch and 
preceding the Holocene. 

plume blight Visual impairment of air quality that manifests itself as a coherent plume. 

PM10 particulate matter less than 10 µm in diameter 

PM2.5 particulate matter less than 2.5 µm in diameter 

PMF predicted maximum flow 

PO purchase order 

POI point of impingement 

polishing pond  Pond designed to remove suspended sediment from waters before 
discharge into a receiving environment. 

ponding The natural formation of a pond by an interruption of the normal runoff. 

POP preferred operating procedure (also: persistent organic pollutants) 

porewater Water contained between grains of a soil or rock. 

porosity The percentage of the bulk volume of a rock or soil that is occupied by 
interstices minute openings or crevices), whether isolated or connected. 
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post-glacial Pertaining to the time interval since the disappearance of glaciers or ice 
sheets from a particular area; similar to the Holocene Epoch. 

potential evapotranspiration The maximum quantity of water capable of being evaporated from the soil 
and transpired from the vegetation of a specified area, in a given time 
interval, under existing climatic conditions, and without limiting available 
surface moisture. 

power generator A device that converts rotational energy into electricity 

ppb parts per billion 

PPC plume path coefficient 

ppm parts per million 

PPRTV Provisional Peer Reviewed Toxicity Value 

PQRA preliminary quantitative risk assessment 

PR  piperock 

Precambrian Rocks formed before the start of the Cambrian Period (540 million years 
ago). It covers about 90% of all geologic time. 

precession The trend in the direction of the Earth's axis of rotation, with a period of 
roughly 26,000 years. It is one of three parameters that contribute to 
important climatic and geologic cycles. 

precontact archaeological 
sites 

Include remains (e.g., stone tools, butchered bones, fire-broken rock and 
features such as hearths) resulting from the traditional occupation of 
Alberta by Aboriginal people before contact with European traders in the 
late 1700s. 

predevelopment A reference condition or reference snapshot, pre-1965, used to describe 
conditions and provide a reference from which to assess Project effects. 
Pre-1965 was chosen as a period prior to oil sands development activity 

PRM Pierre River Mine 

proglacial Immediately in front of or just beyond the limit of a glacier or ice sheet. 

Project area Includes all major works, such as mine pits, reclamation material storage, 
external tailings areas and bitumen processing. 

PSC primary separation cell 

PSD particle size distribution – The relative amounts of particles present, sorted 
according to size. 

PSL permissible sound level – The maximum sound level that a facility should 
not exceed at a point 15 m from the nearest or most affected dwelling unit.  
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PSV (or PSC) primary separation vessel (or cell) – Primary extraction process equipment 
used in the first stage of separation of bitumen from the mineral solids 
contained in the oil sands feed. The PSV is generally situated after size-
reduction equipment, such as rotary breakers, and before froth flotation 
equipment. 

PSV U/F primary separation vessel underflow – Also referred to a “coarse tailings”, 
PSV U/F is a mixture of sand, fines, water and bitumen that can be used 
for sand dyke or beach construction. 

PT proficiency testing 

pulverizer Grinding machine used to crush coal to a very fine powder. 

PWMP process water management pond 

QA quality assurance 

QC quality control 

quartzose A substance which contains quartz as a principal constituent. 

Quaternary Period The most recent geologic time period, encompassing the last 2.6 million 
years. The Quaternary includes the Pleistocene and Holocene epochs. 

RAC Regional Advisory Committee 

RADS Reactive Airway Dysfunction Syndrome 

rain shadow An area having relatively low precipitation because a barrier causes 
prevailing winds to lose part or most of their moisture.  

RAM analysis reliability, availability and maintainability analysis 

RAMP Regional Aquatics Monitoring Program 

rankine cycle A thermodynamic cycle which converts heat into work. The heat is 
supplied externally to a closed loop, which usually uses water as the 
working fluid. 

RCM regional climate model 

RCT  recombined tailings – A tailings stream formed by the recombination of 
coarse sand tailings and thickened tailings. 

RCTA recombined tailings area 

RCW reclaim water – Water recovered from the tailings. Reclaim water will be 
pumped from external tailings area to recycle water pond. 

receptor A permanent or seasonally occupied human dwelling that is regularly in 
use for at least six weeks per year. 
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recharge When water is added to an aquifer directly (i.e., rainfall or snowmelt enters 
the subsurface and moves downward) or indirectly (i.e., following runoff to 
low lying areas, lakes or rivers with subsequent infiltration of water into the 
subsurface). 

recharge zone An area where geologic conditions are favourable for an infiltrating rainfall 
and snowmelt component to enter an aquifer, coinciding with a prevailing 
downward component of hydraulic head. 

reclamation  The process of stabilizing and returning disturbed land to a state of 
equivalent or better capability, compared to predisturbance conditions.  

recycle water Recycle water is a combination of reclaim water and river water makeup. 
Recycle water is used for process water needs, especially slurry 
preparation. 

regeneration wastewater Water that is rejected from the water treatment process. 

regolith A general term for the blanket of fragmental and unconsolidated material 
that nearly everywhere forms the surface of the land. 

regosols Young soils with minimal soil formation and weakly developed horizons or 
layers. 

REL Reference Exposure Level 

relative humidity The ratio of actual water vapour in the air to the amount needed to 
saturate the air at the same temperature. Evaporation and 
evapotranspiration rates depend on the relative humidity of the air. 

RENEW Recovery of Nationally Endangered Wildlife Initiative 

RfC reference concentration 

RfD reference dose 

RFMA Registered Fur Management Area 

RFO ready for operations  

RFP request for proposal 

RFQ request for quotation 

Rge range 

riffle Partially to totally submerged pebble to cobble substrate, causing 
moderate turbulence and ripples in watercourses, with little to no 
whitewater 

riparian Of, relating to, or located on the banks of a river or stream. 

RIVM Netherlands National Institute of Public Health and the Environment 
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RIWG Regional Issues Working Group 

RMA resource management area 

RMS reclamation material stockpile – An area for storing materials to be used 
during reclamation operations. 

RMWB Regional Municipality of Wood Buffalo 

RNV range of natural variability 

RO reverse osmosis – A method of water treatment. 

RoC record of communication 

Roche Moutonnee A glacially moulded rock mound exhibiting an asymmetrical form with a 
gently sloping and smoothly abraded, up-valley face contrasting with the 
steeper, broken, ice-plucked, down-valley face. 

rotary dump unloading A system used to unload coal railcars by rotating them upside down. 

ROW right of way 

RPD relative percent difference – A measure of precision. 

rpm revolutions per minute 

RQ risk quotient 

rs Spearman rank order correlation coefficient 

RSA regional study area – The area within which cumulative environmental 
effects are likely to occur, depending on physical and biological conditions 
(e.g., air sheds, watersheds, seasonal range of movements, population 
unit), and the type and location of other past, present or reasonably 
foreseeable projects or activities. Different RSAs are defined for different 
valued environmental components. 

RsC risk-specific concentration 

RSC reduced sulphur compound 

RsD risk-specific dose 

RSDS Regional Sustainable Development Strategy 

RTMP Royal Tyrrell Museum of Palaeontology 

runoff Water from rain or snow that flows over land to waterbodies or 
watercourses. 

run-on Similar to runoff, but referring to water that flows onto a property or any 
piece of land of interest. 
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RUS resource user survey 

RUSLEFAC revised universal soil loss equation for application in Canada 

RWG Reclamation Working Group (of the Cumulative Environmental 
Management Association) 

RWI river water intake 

S storativity 

SAGD steam-assisted gravity drainage 

salinity The amount of soluble salts (for soil, it is expressed as electrical 
conductivity in dS/m). 

SAR sodium adsorption ratio 

SARA  Species at Risk Act 

SCA soil correlation area 

SCADA supervisory control and data acquisition 

SCO synthetic crude oil – A mixture of hydrocarbons, similar to crude oil, 
derived from upgrading bitumen from oil sands. 

SCR selective catalytic reduction – A method of removing NOx from a flue gas 
stream. 

SCRAM U.S. Support Centre for Regulatory Air Models 

SCS soil conservation service 

SD standard deviation 

SDA south development area – Includes the Equinox pit and other south 
development facilities and landforms. 

sediment yield The volume or weight of sediment transported from a watershed per unit 
area in one year. 

seepage The slow movement of water or other fluid through a porous material, such 
as soil. Also refers to an area where water oozes from the ground.  

segregation Separation of fine and coarse fractions in tailings, during or after 
deposition. (ERCB Directive 074). 

SEIA Socio-economic Impact Assessment 

sep cells separation cells – Large, cylindrical open-top vessels that are used as the 
primary bitumen extraction device in water-based extraction processes. 
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SEWG Sustainable Ecosystems Working Group 

SF slope factor 

SFR sand-to-fines ratio 

SIL soil intensity level 

Silurian Rocks that were laid down or otherwise formed between 440 Ma (end 
Ordovician) and 440 Ma (begin Devonian). 

sinkhole A depression in the landscape in a karst region. Drainage is subterranean, 
and a funnel shape is common. 

sinuosity Ratio of stream length to valley length. 

SIRs supplemental information requests 

SL sound level – the A-weighted sound pressure level expressed in dBA. 

SLERA screening-level environmental risk assessment 

slope stability The susceptibility of slope to landslides and the likelihood of slope failure. 

slump Material that has been deposited at the base of the slope by gravity during 
an event where part of the hillside has collapsed. 

SLWRA screening-level wildlife risk assessment 

SMA surface mineable area 

SMC surface material licence 

SME surface material exploration 

SML surface mineral lease 

SMP stormwater management plan 

SMV species mean value 

snapshot A point in time, often defined by a specific project milestone, and serving 
as a specific reference point to assess environmental conditions. 

SO2 sulphur dioxide 

SO4 sulphate 

soil moisture deficit The difference between the amount of water in the soil and the amount of 
water that the soil can hold. 
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soil profile A vertical section of the soil through all its horizons and extending into the 
parent material. 

soil series Subdivisions of soil families based upon relatively detailed properties, 
including colour, texture, structure, consistence, thickness, abundance of 
coarse fragments, depth, concentration of soluble salts, pH, and lithology. 

SOPC substance of potential concern 

SOX sulphur oxide 

species occurrence Refers to the presence of a species. It indicates the use of the area by a 
species for all or part of its life cycle. Species occurrence can be used to 
confirm presence; however, a species not detected does not confirm 
species absence. 

species richness The number of species or genera in a given area. 

sport fish Species which are actively sought by sport or recreational fishers, 
including northern pike, whitefish, walleye, arctic grayling and trout. 

SQG soil quality guideline 

SQS supplier quality surveillance – Specific QA criteria inspections and tests 
executed on behalf of Owner. 

SSD Species Sensitivity Distribution – A statistical extrapolation method that 
uses data from multiple species to derive a guideline. 

SSHE safety, security, health & environment 

STEL short-term exposure limit 

STG steam turbine generator 

storativity The volume of water an aquifer releases from or takes into storage due to 
pressure change. 

stormwater Water that is generated by rainfall and is often routed into drain or 
retention systems in order to prevent flooding. 

stratification The horizontal or inclined layered or bedded nature of a sequence of 
sedimentary strata. 

stratigraphy The succession and age of strata of rock and unconsolidated material. 
Also concerns the form, distribution, lithologic composition, fossil content 
and other properties of the strata. 

stratum A sheet-like body or layer of sedimentary rock. 

stream day rate The maximum sustainable daily rate (design capacity) for a process 
system.  
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stream seomorphology The study of the shape, form and bed material of watercourses and their 
interpretation based on geology, climate and hydrology. 

streamflow The movement of surface water in a stream channel, usually measured in 
cubic metres per second (m3/s). It describes the rate of flow past a specific 
location along the watercourse. 

subglacial Processes that occur in the bottom part of a glacier or ice sheet or 
immediately beneath a glacier. 

subhygric Soil moisture conditions where water is removed slowly enough to keep 
the soil wet for a significant part of the growing season.  

sublimation The transfer of frozen water (i.e., ice, snow and frost) from the land 
surface to the gas phase in the atmosphere without passing through an 
intermediate liquid phase. 

subnivean Small mammals such as mice, voles and shrews that rely on winter snow 
cover for survival. 

subsoil The B horizon of soils with distinct profiles. In soils with weak profile 
development, the subsoil can be defined as the soil below the plowed soil 
(or its equal of surface soil) in which roots normally grow. 

sub-watershed A smaller geographic section of a larger watershed unit, generally 
corresponding to an area drained by a small tributary. 

subxeric Soil moisture conditions where water is removed rapidly in relation to 
supply.  

surface flow A portion of water from precipitation that flows over a land to watercourse 
or waterbody, usually measured in cubic metres per second (m3/s). 

surficial aquifer A deposit containing water at or near the surface of the earth. 

surrogate substance A parameter that has conservative attributes relative to the substance of 
interest. Typical attributes of a surrogate are that it (i) is more persistent in 
groundwater than the chemical of more direct interest, (ii) will be conveyed 
by the groundwater without retardation, and therefore it will arrive first, and 
(iii) is present at comparatively high concentrations, and therefore a high 
level of laboratory accuracy is better assured. The surrogate should be 
present in the same source as the substance or substances of direct 
interest. Chloride is a key surrogate for the oil sands region. 

suspended sediments Particles of matter such as sand or silt, often originating from the 
streambed, which become suspended in the water column as the water 
flows downstream. This is usually reported as total suspended solids 
(TSS). 

SVOC semi-volatile organic compounds 

SWMF Surface Water Quality Management Framework 
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SWQG surface water quality guideline 

SWWG Surface Water Working Group 

t Tonne – a metric ton (1,000 kg) 

t/a tonnes per annum 

t/cd tonnes per calendar day 

t/d tonnes per day 

t/d/MWh tonne per day per megawatt-hour 

t/h or tph tonnes per hour  

t/sd tonnes per stream day 

t/sh tonnes per stream hour 

tailings A byproduct of the bitumen extraction process composed of water, sand, 
fines and residual bitumen. (ERCB Directive 074). 

tailings ponds Man-made impoundments structures used to contain tailings. 

tailings release water Water expelled from tailings during the course of consolidation. 

T-Alkalinity total alkalinity 

taxonomic richness The number of different species or genera within a community.  

TC tolerable concentration 

TCEQ Texas Commission on Environmental Quality 

TCU total colour unit 

TDGR Transportation of Dangerous Goods Act and Regulation 

TDI tolerable daily intake 

TDP total dissolved phosphorous 

TDS total dissolved solids – Measure of the combined content of all inorganic 
and organic substances contained in a liquid in a molecular, ionized or 
colloidal form; usually defined as a measure of all solids small enough to 
pass through a filter of two micrometres.  

TEEM Terrestrial Environmental Effects Monitoring Program 

TEF toxic equivalency factor 

TEH total extractable hydrocarbons 
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TEMF Terrestrial Ecosystem Management Framework  

TEQ toxic equivalency quotient 

terrain integrity The stability of the landscape over time with respect to such factors as 
mass wasting (including erosion), settlement, seismic motion, tsunami 
activity and acid rock drainage. The capacity of the soils, surficial materials 
and bedrock to resist potential failure along a slope. 

TFA temporary field authorizations 

TFT thin fine tailings – A tailings product which forms from the segregation of 
tailings streams upon or after deposition. A portion of the fines from the 
tailings stream is trapped in coarse beach deposits but the remaining fines 
are dispersed and remain in suspension in water. TFT typically has a 
solids concentration of between 1% and 30% by weight.  

thalweg Path of the deepest thread of water in a watercourse. 

THC total hydrocarbon compound 

till Unsorted, unstratified glacial drift, deposited directly by and underneath a 
glacier without subsequent reworking by meltwater, and consisting of a 
heterogeneous mixture of clay, silt, sand, gravel and boulders.  

tillite A consolidated or indurated sedimentary rock formed by lithification of till, 
especially pre Pleistocene till.  

TJ terajoule 

TK  traditional knowledge – Aboriginal knowledge and understanding of 
traditional resource and land use, harvesting and special places. May also 
be referred to as traditional ecological knowledge (TEK).  

TKN Total Kjeldahl nitrogen 

TLD thin lift drying – The process used to increase the solids concentration of 
fluid fine tailings (FFT) through a combination of drainage and evaporation 
to create a material capable of supporting terrestrial reclamation. 

TLDA thin lift drying area 

TLED thin lift evaporative drying – A process whereby mature fine tailings (MFT) 
is spread in thin layers and allowed to dry prior to placement of another lift 
over the first. TLED does not use flocculent. 

TLU traditional land use – Activities involving the harvest of traditional 
resources including hunting and trapping, fishing, plant harvesting, cultural 
activities, or any travel related to these activities. Land use maps 
document locations where the activities occur or are occurring.  

TLUOS traditional land use and occupancy study 

TLV threshold limit value 
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TMAC Trace Metals and Air Contaminants Group 

TN total nitrogen 

TOC total organic carbon 

top of ore For each column of blocks in the three-dimensional geology and mining 
models, the top of the first zone passing ore cut-off grade (7 wt% bitumen) 
and minimum mining thickness (3 m) criteria. 

top reject Lean oil sand waste (below ore grade) located above the top of ore and 
below top of McMurray Formation. 

top waste Mine waste located above the top of McMurray Formation (i.e. above the 
top reject). 

TOR terms of reference 

total alkalinity Measure of the ability of water to neutralize acids to the equivalence point 
of carbonate or bicarbonate (pH 4.5). 

Total P total phosphorous 

total particulate matter Airborne particulate matter with an upper size limit of approximately 100 
micro metre (µm) in aerodynamic equivalent diameter. 

toxicity Relating to harmful effects caused by a chemical substance present in 
water or sediments. 

TPA trapline agreement 

TPU tainting potential units 

traditional trail A trail identified as an historic or current travel route by Aboriginal peoples. 

trafficable deposit A deposit typically created through a process involving self-weight 
consolidation, enhanced drainage and/or capping, with minimum shear 
strength of 5 kPa one year after deposition. The trafficable surface layer 
must have a minimum undrained shear strength of 10 kPa five years after 
active deposition. (ERCB Directive 074) 

transmissivity The volume of water that will move in a porous medium per unit time 
under a unit hydraulic gradient through a unit width (at right angles to flow) 
over the whole thickness of the aquifer (e.g., m3 per m per day, or simply 
m2/day). 

Triassic Rocks that were laid down or otherwise formed between 245 Ma (end 
Permian) and 200Ma to 210 Ma (begin Jurassic).  

tributary A watercourse that flows into a larger (parent) watercourse or a 
waterbody. 

trophic level A group of organisms that occupy the same position in a food chain. 



   
Glossary  Frontier Project 
 

Page GL-44  September 2011 

 

TRS total reduced sulphur 

TRU true colour unit 

TRV toxicological reference value 

TSP total suspended particulates 

TSRU tailings solvent recovery unit – A process unit designed to remove solvent 
from the froth treatment plant tailings stream. 

TSRUT tailings solvent recovery unit tailings - Tailings generated by the froth 
treatment process. The stream consists of fine and coarse solids, water, 
rejected asphaltenes, and low levels of process solvent. 

TSS  total suspended solids – Solid particles in a water sample that do not pass 
through a standard size filter. Usually measured in milligrams per litre 
(mg/L).  

TT thickened tailings – tailings produced using a thickener with the assistance 
of a flocculant acting on a hydrocyclone overflow stream in the tailing 
preparation process. The TT stream is designed to contain a high 
concentration of fines and to form a non-segregating deposit that releases 
additional water and consolidates to form a reclaimable surface over time. 

TTA thickened tailings area (associated with ETA 1) 

TUa acute toxicity unit CO2e 

TUc chronic toxicity unit 

turbidity The cloudiness or haziness of a fluid caused by individual particles 
(suspended solids) that are generally invisible to the naked eye; The 
measurement of turbidity is a key test of water quality. 

TUS traditional use study 

TV:BIP Ratio total volume to bitumen in place – The ratio of the total volume mined to 
the bitumen-in-place in the mined ore (m3/m3). 

Twp township 

U.S EPA OSW United States Environmental Protection Agency Office of Solid Waste 

U.S. EPA United States Environmental Protection Agency 

U/S upstream 

unconformity A substantial break or gap in the geologic record where a rock unit is 
overlain by another that is not next in stratigraphic succession, such as an 
interruption in the continuity of a depositional sequence of sedimentary 
rocks. 
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upgraded product  Often referred to as synthetic crude oil, upgraded product is bitumen that 
has undergone alteration to improve its hydrogen-carbon balance to a 
lighter specific gravity product.  

upgrader A facility for processing heavy oil or bitumen to reduce the density and 
viscosity of oil, and otherwise improve the value of the oil. 

URE unit risk estimates 

US NRC United States National Research Council 

USFWS U.S. Fish and Wildlife Service 

USGS United States Geological Survey 

UTM Universal Transverse Mercator 

V volt 

VCE vegetation control easement 

VFD variable frequency drive – A method of controlling an electric motor by 
controlling the frequency of the electric power supplied to it. 

viewshed A binary raster indicating the visibility of a viewpoint for or from an area of 
interest. A pixel with a value of unity indicates that the viewpoint is visible 
from that pixel, while a value of zero indicates that the viewpoint is not 
visible from the pixel. 

visual aesthetics A perception of visual beauty based on character, quality and scenic 
value. 

visual receptor An area of interest that could be adversely affected by visual changes 
caused by development. Receptors are used to measure change and 
evaluate potential visual effects. 

VOC volatile organic compound 

VRU vapour recovery unit  

Vug A small cavity in rock. 

W/m² watt per square metre 

W4M West of the Fourth Meridian 

water yield Runoff contributed by the entire land area to a watercourse, including 
groundwater outflow that appears in the watercourse. Water yield is the 
volume of runoff from a watershed per unit area in one year. 

WBEA Wood Buffalo Environmental Association 

WBNP Wood Buffalo National Park 
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WBS work breakdown structure 

WCR [Alberta] Waste Control Regulation 

WDS [Alberta Environment’s] Water Data System 

wetted width The area in which water touches a stream channel’s walls. 

WFP work face planning 

WHMIS Workplace Hazardous Materials Information System 

WHO World Health Organization 

winterkill When decomposition of organic material and use by fish and other 
organisms depletes oxygen to a point where fish begin to die.  

WMF Water Management Framework 

WMP waste management plan 

WMU wildlife management unit 

WQG Water Quality Guideline 

WRLIC water resources licence 

WSC Water Survey of Canada 

WT whole tailings 

wt% weight-percent 

WTA waste transfer area 

ZOI zone(s) of influence 
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