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8 Vegetation

8.1 Introduction

The baseline update for vegetation describes vegetation characteristics for the region in

and around the Frontier Oil Sands Mine Project (the Project) and reflects revisions to the

Project disturbance area (PDA) resulting from the Teck–Shell asset exchange, changed

tailings management strategy and updated mine plan (see Volume 1, Section 2).

A variety of data sources were used in preparing the vegetation baseline submitted in

2011 as part of the Integrated Application. This update presents additional data collected

through vegetation surveys.

The baseline update for vegetation follows a structure similar to the vegetation baseline

submitted as part of the Integrated Application (Volume 2, Section 8). Where there is no

update to a section since the Integrated Application, the section has not been repeated

here. Only sections with revisions or new information, or those required for context, are

presented. As such, the original baseline study for vegetation is referenced as a

companion document to this baseline update.

8.1.1 Background

The information on vegetation types, rare and special ecological communities, species

diversity and vegetation use provided in the Integrated Application has not been revised

and remains applicable to this baseline.

8.1.2 Objectives

The objectives of the vegetation baseline study remain the same as previously described

in the Integrated Application. Specifically, these objectives are to:

 describe and map local vegetation type distribution, structure and diversity using

upland ecosite phases (Beckingham and Archibald 1996) and lowland wetland

classes (Halsey and Vitt 1997)

 describe regional cover class distributions

 describe presence and distribution of local rare plants, rare and special plant

communities and non-native invasive plant species

 describe patterns of local species diversity and distribution

 meet the requirements outlined in the terms of reference issued for the Frontier

Project by Alberta Environment (AENV 2009)
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8.1.3 Study Areas

8.1.3.1 Local Study Area

The terrestrial local study area (LSA) has been revised to reflect spatial changes to the

Project. The terrestrial LSA is 43,349 ha and includes the PDA and a buffer that is about

500 m wide except where it has been extended or truncated along the eastern margin of

the Athabasca River. The terrestrial LSA is the same for all terrestrial disciplines.

For a more detailed discussion of the terrestrial LSA, including explanation of changes,

see Volume 3, Section 10 of the updated environmental impact assessment (EIA).

For a map of the terrestrial LSA, see Figure 8-1.

8.1.3.2 Regional Study Area

The vegetation and wildlife regional study area (RSA) (see Figure 8-2) is unchanged

from the Integrated Application. It was delineated to capture all direct effects associated

with the Project, combined with effects from operating, approved and planned

developments.

The vegetation and wildlife RSA is 1,195,560 ha; it is bound by the following points:

 northwest corner of Township (Twp) 102, Range (Rge) 13, West of the Fourth

Meridian (W4M)

 northeast corner of Twp 102, Rge 5, W4M

 southeast corner of Twp 89, Rge 5, W4M

 southwest corner of Twp 89, Rge 13, W4M



Figure 8-1: Terrestrial LSA
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8.2 Methods

8.2.1 Historical Studies and Current Update

8.2.1.1 Data Sources

A variety of data sources were used to derive baseline vegetation conditions. These

sources included historical data, data from field surveys carried out for the Project, and

data generated as part of the EIA for the Pierre River Mine [PRM] project.

Site data relevant to the Project Update, including site locations and data sources for

relevant historical and field survey data are listed in Appendix 8A. Because the updated

terrestrial LSA differs in spatial extent from the LSA used in the Integrated Application,

the number and location of survey sites have changed; however, all data sources remain

relevant.

Historical Data

Historical data sources included:

 site-specific data collected as part of the:

 Shell Pierre River Mine (PRM) project EIA (Shell Canada Ltd. 2007)

 Alberta Conservation Information Management System (ACIMS 2014)

 Alberta Biodiversity Monitoring Institute (ABMI 2014)

 vegetation mapping data collected as part of:

 Alberta Vegetation Inventory (AVI) (Cheyne 2004, pers. comm.; ASRD 2008)

 PRM project EIA (Shell Canada Ltd. 2007)

Field Program Data

Vegetation field surveys were carried out for the Project from 2005 through 2010, and

this data was included in the vegetation baseline submitted as part of the Integrated

Application. Since filing the Integrated Application in 2011, additional vegetation field

surveys were carried out in 2012, 2013 and 2014.

These additional field surveys were done to:

 search for additional occurrences of some rare plants (e.g., Elodea canadendis and

Physiomitricum immersum) that were described in the Integrated Application as

found only in the PDA

 characterize vegetation in areas of the PDA that were not previously part of the

Project. These areas include:

 the southwest expansion of the main pit

 Option 3 of the river water intake (RWI) and pipeline

 the new aerodrome location
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 new borrow sources

 changes along the margin of the updated PDA related to drainage diversions and

access

 characterize vegetation in areas burned or partially burned by the 2011 Richardson

fire

Vegetation surveys included plot-based rare plant surveys in the spring and summer as

well as visual checks to confirm vegetation mapping. Methods used to complete

vegetation surveys remain unchanged from those described in the Integrated Application.

For a list of vegetation field survey dates (2005 to 2014), see Table 8-1. For a list of

survey sites by vegetation type, see Table 8-2. Field survey sites are shown in Figure 8-3.

Table 8-1 Vegetation Field Surveys, 2005 to 2014

Survey Date Site Type Number of Sites

25-Aug-05 to 29-Aug-05 (late summer) Plot-based 13

26-June-06 to 29-June-06 (spring) Plot-based 14

17-Jun-08 to 22-June-08 (spring) Plot-based 117

Visual check
1

0

12-Aug-08 to 19-Aug-08 (late summer) Plot-based 85

Visual check
1

76

8-Jun-10 to 13-June-10 (spring) Plot-based 78

Visual check
1

44

18- Aug-10 to 24-Aug-10 (late summer) Plot-based 74

Visual check
1

38

5-Oct-10 to 7-Oct-10 (fall) Plot-based 0

Visual check
1

93

8-Jun-07 to 1-Sep-07 (spring and summer) Historical 6

25-Jun-12 to 27-June-12 (spring) Plot-based 17

19-Jun-13 to 21-June-13 (spring) Plot-based 10

16-Aug-13 to 18-Aug-13 (late summer) Plot-based 9

7-Aug-14 to 14-Aug-14 (late summer) Plot-based 23

Visual check
1

29

Total 726
2, 3

NOTES:
1

Sites used for vegetation mapping accuracy assessment
2

Includes six historical sites
3

Two incidental rare plant occurrences not included in site tally
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Table 8-2 Sample Sites by Vegetation Type

Vegetation Type

Survey Sites

Number of
Plot-Based

Sites
Number of

Visual Sites
Number of

Historical Sites
1

Upland Ecosite Phase

a1: Jack pine/lichen 15 22 3

b1: Jack pine–aspen/blueberry 24 32 1

b2: aspen–white birch/blueberry 5 6 0

b3: aspen–white spruce/blueberry 5 14 0

b4: white spruce–Jack pine/blueberry 4 6 2

c1: mesic Jack pine–black spruce/Labrador tea 3 2 0

d1: aspen/low-bush cranberry 33 22 0

d2: aspen-white spruce/low-bush cranberry 20 25 0

d3: white spruce-aspen/low bush cranberry 10 8 0

e1: balsam poplar–aspen/dogwood 36 7 0

e2: balsam poplar–white spruce/dogwood 18 6 0

e3: white spruce/dogwood 13 3 0

f1: balsam poplar-aspen/horsetail 11 7 0

f2: balsam poplar-white spruce/horsetail 9 4 0

f3: white spruce/horsetail 3 0 0

g1: subhygric black spruce–Jack pine/Labrador tea 5 9 0

h1: white spruce-black spruce/Labrador tea 13 12 0

Upland grassland 1 0 0

Upland shrubland 1 0 0

Wetland Class

Forested bogs without internal lawns (BFNN) 0 2 0

Wooded bogs without internal lawns (BTNN) 15 6 0

Nonpatterned, open, graminoid-dominated fens (FONG) 10 1 0

Nonpatterned, open, shrub-dominated fens (FONS) 17 2 0

Patterned, open fen (FOPN) 2 0 0

Nonpatterned, wooded fens with no internal lawns (FTNN) 22 20 0

Nonpatterned, wooded fens with islands of forested peat
plateaus and internal lawns (FTNR)

1 0 0

Marshes (MONG) 28 2 0

Shrubby swamps (SONS) 33 21 0

Forested and wooded swamps (SFNN and STNN) 78 40 0

Shallow open water (WONN) 5 1 0

Total 440 280 6

NOTE:
1

Historical sites are from historical data sources described in Section 8.2.1.1.



Figure 8-3: Vegetation Survey Sites
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8.2.1.2 Vegetation Mapping

Vegetation mapping for the Project Update was completed at both local (i.e., LSA) and

regional (i.e., RSA) scales. The terrestrial LSA was mapped according to three types of

classification:

 upland ecosite phase

 lowland wetland class

 structural stage

The vegetation and wildlife RSA was mapped by cover class and structural stage.

Local Study Area

Vegetation was mapped for areas of the terrestrial LSA not previously completed for the

Integrated Application. Mapping was completed using AVI polygon-based data. In the

Integrated Application and the Project Update, the AVI data used was obtained from

1997 Al-Pac data and approved by Alberta Sustainable Resource Development (ASRD)

in 2002 for land south of Twp 102. For areas in Twp 102, the AVI data was generated for

the Frontier Project and approved by Alberta Environment and Sustainable Resource

Development (ESRD) in 2011.

Anthropogenic and natural disturbances (e.g., 2011 Richardson fire) were incorporated

into vegetation mapping using 2013 Landsat imagery with a resolution of 0.5 m to 1.5 m.

Information on the capture of anthropogenic disturbances are discussed for the vegetation

and wildlife RSA. Disturbances were incorporated from ESRD fire extent data (ESRD

2014). For a discussion on how vegetation has changed as a result of the 2011 Richardson

fire and how it was incorporated, see Appendix 8B.

Vegetation mapping for the terrestrial LSA included:

 upland vegetation mapping, conducted according to the ecosite phase classification

system of Beckingham and Archibald (1996)

 functional wetland class mapping, following Halsey and Vitt (1997)

 structural stage mapping, based on British Columbia’s Terrestrial Ecosystem

Mapping system (RIC 1998) and forest classes defined by Andison (2005)

Regional Study Area

Vegetation mapping for the vegetation and wildlife RSA was updated to reflect the

presence of watercourses and waterbodies and to include natural and anthropogenic

disturbances present on the landscape in 2013. Natural disturbances were incorporated

from ESRD fire extent data (ESRD 2014).
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Local and regional linear disturbance information for the Frontier Project was compiled

from a variety of Project-specific and publically available data sources. This information

was subsequently integrated into 1:20,000 provincial base feature data. Information

sources about local and regional disturbances included:

 surveyed, as-built disturbance data for the Frontier Project oil sands leases

 the Canadian National Vector dataset (CanVec Version 6) for regional linear

disturbances

 transmission line and pipeline data from IHS Canada Midstream Data

 pipeline base plan maps and graphics files from the Alberta Energy Regulator

Additional disturbances identified in the development inclusion list for the Project were

georeferenced and digitized from filed regulatory applications. All disturbances that were

manually added were confirmed using public map servers or online imagery (at a scale of

approximately 1:2,500 for the terrestrial LSA and a scale of about 1:5,000 for the

vegetation and wildlife RSA).

Standard widths were applied to linear disturbance features based on type (see Table 8-3).

In some cases, standard applied widths are conservative. For example, Teck’s drilling

program on Project leases typically had access widths of 4 m to 6 m, not 15 m as

indicated in Table 8-3.

Table 8-3 Standard Widths of Linear Features

Linear Feature
Width

(m)

Primary road 60

Railway 30

Secondary road 50

Tertiary road 30

Winter seasonal road 15

Summer seasonal road 15

Major transmission line 70

Major pipeline 30

Minor transmission line 15

Minor pipeline 20

Trail or cutline 8

3D-seismic 2
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Because information for the linear disturbance dataset was derived from several sources,

accuracy is based on factors such as:

 Alberta 1:20,000 base features datasets having a positional accuracy of 20 m

 CanVec Landsat 7 Orthrectified Imagery being used as the reference for objects

 digitized and differentially corrected global positioning system (GPS) units having an

accuracy of about 5 m because of:

 the accuracy of soft-copy process on high-resolution images and the ellipsoid

used in the global projection of these images

 positional accuracy limitations of Trimble GeoExplorer and Garmin GPS60CX

instruments

8.2.1.3 Rare and Special Ecological Communities

A plant community is defined as a recurring assemblage of plant species that occur

together because they respond similarly to environmental attributes. Rare ecological

communities are ranked similarly to rare plants.

Rare and special ecological communities in the terrestrial LSA were identified from

historical (i.e., ACIMS data) and field survey data following the methods described in the

Integrated Application.

8.2.1.4 Rare Plants

Rare plants are species that exist in small numbers or have a limited global or provincial

distribution (Lancaster 2000). Rare plants are ranked both globally, nationally and

provincially, indicating their relative rarity. Rare plant lists exist both at the federal

(Species at Risk Act [SARA]) and provincial (ACIMS) level. No plants listed under SARA

are known to occur in Alberta’s boreal forest.

Rare plants in the terrestrial LSA were identified from historical (i.e., ACIMS data) and

field survey data following the methods described in the Integrated Application.

8.2.1.5 Non-native Invasive Species

Information from all plot-based field survey sites was used to generate a list of non-native

invasive plant occurrences, including listed weed species. For this study, the definition of

weeds follows those species listed as noxious weeds or prohibited noxious weeds in

Alberta’s Weed Control Regulations (Government of Alberta 2010).

8.2.1.6 Species Diversity

Species diversity was determined by vegetation type following the methods described in

the Integrated Application. Site and species data reflects information collected from the

terrestrial LSA.



Volume 2: Baseline Update

Section 8: Vegetation Frontier Oil Sands Mine Project Update

Page 8-12 June 2015

8.2.1.7 Traditional Use Potential

The potential for traditional use of vegetation was determined by vegetation type

following the methods described in response to supplemental information requests

(SIRs), specifically the response to ESRD/CEAA Round 1 SIR 474c. Regional vegetation

cover classes were assigned a traditional use potential (i.e., low, moderate and high)

based on the number of known traditional use plant species observed at sites visited

during vegetation field surveys.

8.2.2 Nomenclature

Species names and common names used in the baseline update for vegetation follow a

more current taxonomy than that used in the Integrated Application. Nomenclature for

scientific names, authorities and common names follows the Integrated Taxonomic

Information System (ITIS 2013) with taxonomic changes adopted for species of concern

(i.e., rare plants and weeds) by the Species at Risk Act, ACIMS and the Alberta Weed

Control Regulations.

8.3 Results and Discussion

8.3.1 Vegetation Mapping

8.3.1.1 Local Study Area

Uplands dominate the terrestrial LSA, covering 23,934 ha, or 55%. The most common

ecosite phase is aspen/low bush cranberry (d1), covering 6,312 ha (15%) of the LSA.

Lowlands cover 18,472 ha, or 43%, of the terrestrial LSA. At 4,763 ha (11%), the most

common wetland class is forested to wooded hardwood swamps (SFNNhs and STNNhs).

The rest of the terrestrial LSA comprises water (14 ha, or less than 0.1%); nonvegetated

land (2 ha, or less than 0.1%); cutblocks (30 ha, or 0.1%); and disturbed land (897 ha,

or 2%). Details are provided in Table 8-4 and Figure 8-4.

All structural stages are present in the terrestrial LSA (see Table 8-5 and Figure 8-5).

Low shrub (structural stage 3a) is the most common, covering 20,097 ha (46%) of the

terrestrial LSA. The relatively high amount of low shrub is a result of the 2011

Richardson fire. Mature forest (structural stage 6) was the second-most common,

covering 14,519 ha (34%) of the terrestrial LSA. Old growth forests (stage 7) cover

3,936 ha (9.1%) of the terrestrial LSA and are most common south of Twp 101,

particularly along the western edge of the LSA, which coincides with the toe of the Birch

Mountains.
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Table 8-4 Upland Ecosites Phases and Lowland Wetland Classes

Upland Ecosite Phase and Lowland Wetland Class
Area
(ha)

Percent of
Terrestrial LSA

Upland a1: Jack pine/lichen 3,379.7 7.8

b1: Jack pine–aspen/blueberry 3,016.2 7.0

b2: aspen–white birch/blueberry 395.2 0.9

b3: aspen–white spruce/blueberry 561.0 1.3

b4: white spruce–Jack pine/blueberry 587.9 1.4

c1: mesic Jack pine–black spruce/Labrador tea 75.5 0.2

d1: aspen/low-bush cranberry 6,312.1 14.6

d2: aspen–white spruce/low-bush cranberry 1,136.2 2.6

d3: white spruce–aspen/low bush cranberry 1,383.8 3.2

e1: balsam poplar–aspen/dogwood 3,471.7 8.0

e2: balsam poplar–white spruce/dogwood 666.9 1.5

e3: white spruce/dogwood 234.7 0.5

f1: balsam poplar–aspen/horsetail 1,248.8 2.9

f2: balsam poplar–white spruce/horsetail 404.7 0.9

f3: white spruce/horsetail 97.4 0.2

g1: subhygric black spruce–Jack pine/Labrador tea 320.2 0.7

h1: white spruce–black spruce/Labrador tea 343.9 0.8

Upland graminoid 2.3 <0.1

Upland shrubland 295.2 0.7

Subtotal Upland 23,934 55

Lowland Forested bogs without internal lawns (BFNN) 20.4 <0.1

Wooded bogs without internal lawns (BTNN) 762.3 1.8

Nonpatterned, open, graminoid-dominated fens (FONG) 503.9 1.2

Nonpatterned, open, shrub-dominated fens (FONS) 2,493.0 5.8

Patterned, open fen (FOPN) 51.3 0.1

Nonpatterned, wooded fens with no internal lawns (FTNN) 1,849.7 4.3

Forested fens without internal lawns (FFNN) 23.9 0.1

Marshes (MONG) 517.8 1.2

Shrubby swamps (SONS) 2,310.0 5.3

Forested and wooded swamps – coniferous (SFNNcs and STNNcs) 4,568.2 10.5

Forested and wooded swamps – hardwood (SFNNhs and STNNhs) 4,762.9 11.0

Forested and wooded swamps – mixedwood (SFNNms and STNNms) 131.0 0.3

Shallow open water (WONN) 477.8 1.1

Subtotal Lowland 18,472 43

Water Lakes and rivers 14.3 <0.1

Nonvegetated Sand (NMS) 2.0 <0.1

Cutblock 29.9 0.1

Disturbed Land 897.3 2.1

Total
1

43,349 100

NOTE:

Text in parentheses refers to the AVI mapping code.
1

Areas and proportions might not add up to totals because of rounding.



Figure 8-4: Ecosite Phases and Wetland Classes
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Figure 8-5: Structural Stages
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Table 8-5 Structural Stages

Structural Stage Code Structural Stage Description
Area
(ha)

Percent of Terrestrial
LSA

0 Nonvegetated/Water 1,389.4 3.2

1 Sparse or bryoid 2.0 <0.1

2 Herb 1,075.2 2.5

3a Low shrub 20,097.0 46.4

3b Tall shrub 1,544.7 3.6

4 Pole or sapling 1.1 <0.1

5 Young forest 784.3 1.8

6 Mature forest 14,519.0 33.5

7 Old-growth forest 3,936.4 9.1

Total 43,349 100

NOTE:

Areas and proportions might not add up to totals because of rounding.

8.3.1.2 Regional Study Area

Vegetation Cover Classes

In contrast to the terrestrial LSA, wetlands dominate the vegetated component of the

vegetation and wildlife RSA, covering 605,288 ha (51%). The most common wetland

cover class is wooded swamp, covering 196,938 ha, or 17% of the vegetation and wildlife

RSA. Uplands cover 436,606 ha (37%) of the vegetation and wildlife RSA, with

deciduous and mixedwood-deciduous leading the most common upland cover class. The

remainder of the vegetation and wildlife RSA comprises 100 ha (less than 0.1%) of

mineral soil, 22,018 ha (2%) of water, 17,454.2 (2%) cutblocks and 114,195 ha (10%) of

disturbed land. Differences in vegetation type distribution between the terrestrial LSA

and vegetation and wildlife RSA reflect differences in overall physiographic conditions,

generally associated with the terrestrial LSA being located immediately east of the Birch

Mountains. For detailed cover class information, see Table 8-6 and Figure 8-6.
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Table 8-6 Vegetation Cover Classes in the Vegetation and Wildlife RSA

Vegetation Type Vegetation Cover Class
Area
(ha)

Percent of
Vegetation and

Wildlife RSA

Upland Coniferous – Jack pine leading 108,861.7 9.1

Coniferous – White spruce leading 29,780.1 2.5

Coniferous – Black spruce leading 2,132.3 0.2

Mixedwood – Jack pine leading 62,730.4 5.2

Mixedwood – White spruce leading 60,593.4 5.1

Deciduous and Mixedwood – Deciduous leading 144,238.3 12.1

Upland shrubland 13,175.9 1.1

Upland grassland 15,093.6 1.3

Upland Subtotal 436,606 37

Wetland Shrubby bog 44,022.6 3.7

Wooded bog 136,538.7 11.4

Wooded poor fen 41,925.8 3.5

Rich wooded fen 37,533.7 3.1

Shrubby fen 22,746.3 1.9

Open fen 41,536.4 3.5

Wooded swamp 196,938.3 16.5

Shrubby swamp 75,606.3 6.3

Marsh/wet meadow 8,439.5 0.7

Wetland Subtotal 605,288 51

Mineral soil 100.2 <0.1

Water 22,017.6 1.8

Cutblock 17,454.2 1.5

Disturbed land 114,094.6 9.5

Total 1,195,560 100

NOTE:

Areas and proportions might not add up to totals because of rounding.
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Structural Stages

All structural stages are present in the vegetation and wildlife RSA (see Table 8-7 and

Figure 8-7). Young forest (structural stage 5) is the most common, covering 295,211 ha

(25%) of the vegetation and wildlife RSA.

Table 8-7 Structural Stages in the Vegetation and Wildlife RSA

Structural Stage Code Structural Stage Description
Area
(ha)

Percent of Vegetation
and Wildlife RSA

0 Nonvegetated/Water 153,566.4 12.8

1 Sparse or bryoid 100.2 <0.1

2 Herb 65,069.5 5.4

3a Low shrub 218,187.4 18.2

3b Tall shrub 72,593.9 6.1

4 Pole or sapling 103,057.4 8.6

5 Young forest 295,210.6 24.7

6 Mature forest 252,777.1 21.1

7 Old-growth forest 34,997.3 2.9

Total 1,195,560 100

NOTE:

Areas and proportions might not add up to totals because of rounding.

8.3.1.3 Rare and Special Ecological Communities

One rare ecological community, river alder/ostrich fern shrubland (Alnus incana ssp.

tenuifolia/Matteuccia struthiopteris), was identified in the terrestrial LSA from historical

sources. This community was documented along the Athabasca River in the southeast

part of the LSA in 2007 (see Figure 8-8) and identified as part of the Integrated

Application.

Alnus incana ssp. tenuifolia/Matteuccia struthiopteris shrubland is generally associated

with rich, moist riparian areas that most likely have a continuous supply of water from

springs, creeks or runoff (Allen 2014). Sites are subject to intermittent flooding and

fluctuating groundwater levels. This rare ecological community is on the ACIMS’s

tracking list, has a ranking of S2? in Alberta, and is not globally ranked (Allen 2014).

No other rare or special ecological communities were identified during any of the

vegetation field surveys conducted for the Project.
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8.3.2 Rare Plants

Thirty-three provincially listed rare vegetation species were identified in the terrestrial

LSA during vegetation field surveys completed between 2005 and 2014 and from

historical sources. These include:

 10 rare vascular plants (27 occurrences at 24 sites)

 23 rare bryophytes (77 occurrences at 63 sites)

None of these rare plant species are listed under the federal Species at Risk Act.

Rare vascular plants and rare bryophytes are listed in Table 8-8; their locations are shown

in Figure 8-9. Descriptions are provided (see Sections 8.3.2.1 and 8.3.2.2) for all rare

plant species identified in the terrestrial LSA and not previously discussed in the

Integrated Application. All rare plant information, including data collected in 2014, have

been submitted to ACIMS.

8.3.2.1 Rare Vascular Plants

Coptis trifolia (L.) Salisb. – Threeleaf goldthread

Coptis trifolia (threeleaf goldthread) is a perennial herb with deeply three-lobed leaves

and a single, white flower (Moss 1983). This plant is often found in association with

mosses within wet bogs or moist forested areas. Coptis trifolia is currently on the watch

list for Alberta, and is ranked S3 with a global rank of G5 (ACIMS 2014).

Coptis trifolia was found at one location within the terrestrial LSA, along a cut line

associated with a g1 ecosite phase (see Table 8-8).

Chamaesaracha grandiflora (Hook.) Fernald – Large white ground-cherry

Chamaesaracha grandiflora (large white ground-cherry) is an annual herb with a hairy

stem and white flowers with a pale yellow center. It has been found in association with

sandy soils and disturbed areas such as waste grounds and roadsides (Moss 1983).

Chamaesaracha grandiflora is a tracked species in Alberta that was added to the rare

plant tracking list in 2014. Currently the species is unranked because of lack of data. This

species is considered G4? globally (ACIMS 2014).

Chamaesaracha grandiflora was found at three upland locations within the terrestrial

LSA, associated with Jack pine stands (ecosite phases a1 and b1) (see Table 8-8).
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Table 8-8 Rare Vascular Plants and Bryophytes

Latin Name
(with Authority) Common Name

ACIMS
List Site Number Easting Northing Zone

Provincial
Rank

Global
Rank

Vegetation
Type

Vascular Plants

Carex umbellata Schkuhr ex
Willd.

parasol sedge Track 4CP006 470614 6394202 12 S2 G5 a1

Chrysosplenium iowense
Rydb.

Iowa golden
saxifrage

Track LK015 462628 6391704 12 S3 G3 SONS

LK032 462068 6389995 12 FONS

LK035 460728 6393401 12 e3

CHRYIOW01 458586 6389434 12 SONS

FRP12_CH06 463048 6390218 12 FTNN

Coptis trifolia (L.) Salisb. threeleaf
goldthread

Watch COPTTRI01 456425 6407585 12 S3 G5 g1

Cypripedium acaule Ait. stemless lady's-
slipper

Track 21008
1

469144 6394697 12 S3 G5 a1

4AV109 469477 6386763 12 b4

4BV078 471168 6394731 12 a1

HH14-110 472884 6399896 12 a1

RP085HG 464522 6394667 12 b1

RP087HG 464717 6393319 12 b1

RPS830RD 469218 6394862 12 a1

RPS831RD 468675 6396338 12 a1

Chamaesaracha grandiflora
(Hook.) Fernald

large white ground-
cherry

Track 4CP006 470614 6394202 12 SU G4? a1

4CP009 468459 6388104 12 b1

RFAD13001 472470 6396566 12 b1

Dryopteris cristata (L.) A.
Gray

crested shield fern Track LKS010 459091 6390710 12 S1 G5 FTNN

Elodea canadensis Rich. in
Michx.

common water
weed

New to
province

RA001 467511 6375391 12 Not ranked G5 FONG
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Table 8-8 Rare Vascular Plants and Bryophytes (cont’d)

Latin Name
(with Authority)

Common
Name

ACIMS
List Site Number Easting Northing Zone

Provincial
Rank

Global
Rank

Vegetation
Type

Vascular Plants (cont’d)

Physostegia ledinghamii (Boivin)
Cantino

Ledingham's
false
dragonhead

Watch RA001 467511 6375391 12 S3 G3G4 FONG

RA002 467505 6375418 12 SONS

RJS29 467497 6375189 12 e1

RJS31 467586 6375225 12 SONS

RFAD13005 471629 6386785 12 SONS

Sparganium glomeratum
Laestad. ex Beurling

clustered bur-
reed

Track RPS713LK 468453 6397799 12 S1 G4? MONG

Spiranthes lacera (Raf.) Raf northern
slender ladies'-
tresses

Track 4BP004 470015 6392175 12 S1 G5 b4

Bryophytes

Anastrophyllum helleranum
(Nees) Schust.

Heller's
anastrophyllum
(liverwort)

Track LK006 462814 6401857 12 S2 G5 SONS

LK011 461865 6392903 12 d3

RPS745LK 468858 6390985 12 f2

SM006 456769 6391848 12 e1

SM013 455445 6400421 12 d3

Blasia pusilla L. blasia (liverwort Track LK043 455767 6400045 12 S1 G5 f2

Brachythecium acuminatum
(Hedw.) Aust.

acuminate
brachythecium
moss

Track RFAD13002 472887 6388619 12 S1S2 G5 e1

RFAD13004 472088 6387235 12 e1

HW028 457859 6389702 12 e1

LK001 457618 6401925 12 d1

LK040 456294 6398543 12 d1

PW003 461131 6401905 12 e1

PW010 455592 6396398 12 e3

PW011 455345 6396222 12 e1

SM001 459077 6391232 12 d1
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Table 8-8 Rare Vascular Plants and Bryophytes (cont’d)

Latin Name
(with Authority)

Common
Name

ACIMS
List Site Number Easting Northing Zone

Provincial
Rank

Global
Rank

Vegetation
Type

Bryophytes (cont’d)

Buxbaumia aphylla Hedw. buxbaumia
moss

Track LK007 462913 6402003 12 S2 G4G5 STNNhs

Campylium polygamum (Schimp.
in B.S.G.) C. Jens.

campylium
polygamum

Watch HW007 458873 6390407 12 S3 G5 STNNcs

HW012 459737 6391943 12 MONG

HW023 455261 6390446 12 MONG

HW035 456013 6399573 12 SONS

LK008 462972 6401813 12 SONS

LK26 459799 6393334 12 WONN

LK28 459815 6389049 12 FONG

Dicranella cerviculata (Hedw.)
Schimp.

red-necked fork
moos

Track LK004020 461980 6401834 12 S1 G5? SONS

RP068SM 465924 6399906 12 SONS

Gymnocolea inflata (Huds.) Dum. liverwort Track RPS021RD 464528 6403857 12 S1 G5 FONS

Herzogiella turfacea (Lindb.)
lwats.

herzodiella
moss

Watch HW020 462496 6399598 12 S3 G4G5 STNNcs

HW030 458073 6396998 12 STNNcs

LK013 462309 6391734 12 STNNcs

LK020 459508 6400657 12 STNNhs

LK021 460075 6397729 12 STNNms

PW013 456626 6399412 12 STNNhs

RA004 467447 6375462 12 d2

RL001 468472 6378561 12 FTNN

RL003 468503 6378586 12 b2

RP017SM 463820 6402519 12 STNNcs

RP168SM 465298 6401230 12 d2

RP710SM 465514 6401255 12 d1

RPS047RD 467174 6398497 12 d1

RPS603CH 455404 6399230 12 STNNcs

RPS745LK 468858 6390985 12 f2

SM010 457966 6399914 12 STNNhs

SM015 460619 6393575 12 f2
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Table 8-8 Rare Vascular Plants and Bryophytes (cont’d)

Latin Name
(with Authority)

Common
Name

ACIMS
List Site Number Easting Northing Zone

Provincial
Rank

Global
Rank

Vegetation
Type

Bryophytes (cont’d)

Hypnum pallescens (Hedw.) P.
Beauv.

moss Track LK041 455950 6399798 12 S2 G5 e1

Lophozia guttulata (Lindb. et H.
Arnell) Evans

liverwort Track HW036 455562 6399567 12 S2 G4G5 e2

LK030 461297 6401068 12 SONS

RPS022RD 464626 6403805 12 STNNms

RPS024RD 464719 6402964 12 FONS

Lophozia heterocolpos (Thed.)
M.A. Howe

liverwort Track RP072SM 466187 6399262 12 S2 G5 d2

RPS603CH 455404 6399230 12 STNNcs

RPS732LK 467314 6389838 12 f2

RPS745LK 468858 6390985 12 f2

Lophozia laxa (Lindb.) Grolle liverwort Track RL005 467212 6378908 12 S1 G4 FTNN

Neckera pennata Hedw. neckera moss Track RFAD13003 472470 6387802 12 S2S3 G5 e2

Plagiochila porelloides (Torrey Ex
Nees) Lindenb.

liverwort Track RP068SM 465924 6399906 12 SNR G5 SONS

RP701SM 455154 6387615 12 h1

HW010 458703 6391769 12 h1

PW009 461520 6392986 12 STNNcs

Riccia fluitans L. liverwort Track RPS072LK 465676 6391746 12 S2 G5 STNNhs

Scapania glaucocephala (Tayl.)
Aust.

liverwort Track HW025 455517 6397665 12 S2 G4G5 e3

LK006 462814 6401857 12 SONS

SM006 456769 6391848 12 e1

Sphagnum fallax (Klinggr.)
Klinggr.

sphagnum Track RPS021RD 464528 6403857 12 S2 G5 FONS
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Table 8-8 Rare Vascular Plants and Bryophytes (cont’d)

Latin Name
(with Authority)

Common
Name

ACIMS
List Site Number Easting Northing Zone

Provincial
Rank

Global
Rank

Vegetation
Type

Bryophytes (cont’d)

Sphagnum fimbriatum Wils. in
Wils. & Hook. f. in Hook. f.

fringed bog
moss

Track LK003 460265 6403042 12 S2 G5 SONS

LK030 461297 6401068 12 SONS

RP019SM 463835 6402363 12 STNNhs

RP044RD 454458 6409078 12 FTNN

RPS020LK 463889 6404512 12 FONS

RPS022RD 464626 6403805 12 STNNms

RPS024RD 464719 6402964 12 FONS

RPS025RD 464682 6403099 12 BTNN

RPS051RD 468311 6397105 12 SONS

Sphagnum subsecundum Nees
in Sturm

twisted bog
moss

Watch RP093HG 467195 6393093 12 S3 G5 b1

Splachnum ampullaceum Hedw. small capsule
dung moss

Track RPS049RD 468124 6397178 12 S2 G5 a1

Splachnum rubrum Hedw. brilliant red
dung moss

Track SM015 460619 6393575 12 S3 G4? f2

Splachnum vasculosum Hedw. splachnum
dung moss

Track SM015 460619 6393575 12 S2 G3G5 f2

Zygodon viridissimus (Dicks.)
Brid.

zygodon moss Track RFAD13004 472088 6387235 12 S1 G5 e1

NOTE:
1

Historical ACIMS record (ACIMS 2014)
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8.3.2.2 Rare Bryophytes

Brachythecium acuminatum (Hedw.) Aust. – Acuminate brachythecium
moss

Brachythecium acuminatum (acuminate brachythecium moss) is a true moss. This species

is currently on the tracked list and ranked S1S2 in Alberta and G5 globally (ACIMS

2014).

Brachythecium acuminatum was found at nine dry to moist mixedwood locations in the

terrestrial LSA (ecosite phases d1, e3 and e1) (see Table 8-8).

Neckera pennata Hedw. – Neckera moss

Neckera pennata (neckera moss) is a small leafy moss that is typically associated with

old-growth forests and decaying wood occurring on shaded vertical substrates (Ingerpuu

and Vellak 2007). Neckera pennata is tracked in Alberta and currently ranked S2S3, but

is ranked globally secure with a rank of G5 (ACIMS 2014).

Neckera pennata was found at one site in the terrestrial LSA, in a balsam poplar-white

spruce/dogwood site (ecosite phase e2) (see Table 8-8).

Plagiochila porelloides (Torrey ex Nees) Lindenb. – Liverwort

Plagiochila porelloides (liverwort) is a dark green, mat-forming liverwort with small

egg-shaped leaves that is typically found on woodland banks or broken, upland slopes

(BBS 2013a). This species is currently not ranked in Alberta, but is on the tracked list. It

is ranked globally secure with a rank of G5 (ACIMS 2014).

Plagiochila porelloides was found at four sites in the terrestrial LSA, which include a

shrubby swamp (SONS), treed swamp (STNN) and two white spruce-black

spruce/Labrador tea/horsetail sites (ecosite phase h1) (see Table 8-8).

Zygodon viridissimus (Dicks.) Brid. – Zygodon moss

Zygodon viridissimus (zygodon moss) is a small, tufted, green-leaved moss that is

generally found in lightly shaded areas on base-rich bark, tree trunks, or rocks

(BBS 2013b). Zygodon viridissimus is tracked in Alberta and currently ranked S1. It is

ranked globally secure with a rank of G5 (ACIMS 2014).

Zygodon viridissimus was identified at one location in the terrestrial LSA in a balsam

poplar-white spruce/dogwood site (ecosite phase e2) (see Table 8-8).

8.3.3 Non-native Invasive Species

No prohibited noxious weeds were found in the terrestrial LSA; however, four noxious

weeds, as defined by the Weed Control Regulations (Government of Alberta 2010), were

found as part of field surveys conducted between 2005 and 2014 at six sites

(see Table 8-9 and Figure 8-10).



Figure 8-10: Non-native Invasive Species
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Table 8-9 Non-native Invasive Species

Latin Name
(with Authority) Common Name

Upland Ecosite
Phase/Wetland

Class
Number
of Sites

Convolvulus arvensis L. Creeping jenny, European bindweed, field bindweed,
perennial morning glory, small flowered morning glory

b1 1

Ranunculus acris L. Meadow buttercup, tall buttercup b1 1

MONG 2

Sonchus arvensis L. Creeping sowthistle, field sow-thistle, field sowthistle,
perennial sowthistle, sowthistle

BTNN 1

STNN 1

Tanacetum vulgare L. Common tansy, garden tansy, golden-buttons, tansy SONS 1

8.3.4 Species Diversity

In the terrestrial LSA, 559 vegetation species were identified to species or genus from

plot-based surveys, including 427 vascular plants and 132 bryophytes. Most plants were

identified to species; however, in some cases, vegetative components required for

identification were not present because of timing of the field studies. For example, sites

supporting summer flowering species may not have been identified to species if the site

was visited during spring.

For a list of all vegetation species found in the terrestrial LSA, including rare species

identified from historical and incidental sources, see Appendix 8C.

Although vegetation field surveys were adequate to sample the vegetation in the

terrestrial LSA, there is a relationship between the total number of species found in each

ecosite phase or wetland class and the number of sites sampled. Specifically, the number

of species increases as the number of sites examined increases (see Table 8-10 and

Figure 8-11). This reflects common species being found in vegetation types not typically

characteristic of the species as well as the presence of rare species.

Vascular species unique to one ecosite phase or wetland class numbered 110, with most

occurring in wetlands, particularly MONG areas (see Table 8-10). The greatest number of

rare species were found in shrubby swamps (SONS) and coniferous forested and wooded

swamps (SFNNcs, STNNcs, SFNNhs and STNNhs), with most being bryophytes.
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Table 8-10 Ecosite Phase and Wetland Class Species Distribution and Local Species Diversity Potential

Ecosite Phase or Wetland Class

Number
of

Plots
1

Total
Vascular
Species

Richness
1,2

Percent of
Total

Vascular
Species

1

Total
Vascular
Species

Richness
Relative to
Number of

Plots

Number of
Unique

Vascular
Species

Unique to an
Ecosite

Phase or
Wetland
Class

1

Number
of Rare

Vascular
Species

3

Number of
Rare

Bryophytes
3

Local
Species
Diversity
Potential

a1: Jack pine/lichen 15 47 11.0 Below 0 3 1 Low

b1: Jack pine–aspen/blueberry 24 110 25.8 Same 8 2 1 Moderate

b2: aspen–white birch/blueberry 5 52 12.2 Below 1 0 1 Low

b3: aspen–white spruce/blueberry 5 48 11.2 Below 0 0 0 Low

b4: white spruce–Jack pine/blueberry 4 51 11.9 Below 3 2 0 Low

c1: mesic Jack pine–black
spruce/Labrador tea

3 51 11.9 Below 1 0 0 Low

d1: aspen/low-bush cranberry 33 121 28.3 Below 8 0 2 Mod

d2: aspen–white spruce/low-bush
cranberry

20 108 25.3 Same 0 0 2 Low

d3: white spruce–aspen/low bush
cranberry

10 82 19.2 Same 1 0 1 Moderate

e1: balsam poplar–aspen/dogwood 36 137 32.1 Same 9 1 5 Moderate

e2: balsam poplar–white spruce/dogwood 18 94 22.0 Same 1 0 2 Low

e3: white spruce/dogwood 13 101 23.7 Above 3 1 2 High

f1: balsam poplar–aspen/horsetail 11 85 19.9 Same 2 0 0 Moderate

f2: balsam poplar–white spruce/horsetail 9 88 20.6 Above 3 0 6 High

f3: white spruce/horsetail 3 99 23.2 Above 4 0 0 Moderate

g1: subhygric black spruce–Jack
pine/Labrador tea

5 33 7.7 Below 1 1 0 Low

h1: white spruce-black spruce/Labrador
tea

13 65 15.2 Below 1 0 1 Low

Upland graminoid 1 26 6.1 Below 2 0 0 Low
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Table 8-10 Ecosite Phase and Wetland Class Species Distribution and Local Species Diversity Potential
(cont’d)

Ecosite Phase or Wetland Class

Number
of

Plots
1

Total
Vascular
Species

Richness
1,2

Percent of
Total

Vascular
Species

1

Total
Vascular
Species

Richness
Relative to
Number of

Plots

Number of
Unique

Vascular
Species

Unique to an
Ecosite

Phase or
Wetland
Class

1

Number
of Rare

Vascular
Species

3

Number of
Rare

Bryophytes
3

Local
Species
Diversity
Potential

Upland shrubland 1 39 9.1 Below 3 0 0 Low

Forested/wooded bogs without internal
lawns (BFNN/BTNN)

15 83 19.4 Below 2 0 1 Moderate
4

Nonpatterned, open, graminoid-
dominated fens (FONG)

10 90 21.1 Above 3 2 1 High

Nonpatterned, open, shrub-dominated
fens (FONS)

17 141 33.0 Above 6 1 4 High

Patterened, open fen (FOPN) 2 25 5.9 Below 1 0 0 High
4

Nonpatterned, wooded fens with no
internal lawns (FTNN)

23 131 30.7 Above 10 2 3 High

Marshes (MONG) 28 159 37.2 Above 20 1 1 High

Shrubby swamps (SONS) 33 189 44.3 Below 6 2 7 High

Forested and wooded swamps (SFNN,
STNN)

78 178 41.7 Above 9 0 7 Moderate

Shallow open water (WONN) 5 86 20.1 Above 2 0 1 Moderate

Total 454 N/A 100 N/A 110 N/A N/A N/A

NOTES:
1

Includes data from plot-based field survey sites
2

Percent of total vascular species of ecosite phase or wetland class out of total vascular species recorded during all plot-based surveys (426 species; excludes
incidental occurrences of Carex umbellata and Coptis trifolia)

3
Includes data from plot-based field survey sites and historical sources

4
For bogs and patterned fens, ratings were modified to moderate and high to better reflect known diversity patterns from elsewhere in the Mineable Oil Sands
Area (see Vitt et al. 2003; Halsey 2007).

N/A = Not applicable
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Figure 8-11 Relationship between Number of Sites Sampled and Number of Species Found
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8.3.4.1 Local Species Diversity Potential

Ecosite phases and wetland classes were rated based on their potential to support a

diversity of vegetation species. Ratings were assigned based on the:

 total number of vascular species found relative to the number of sites examined

(i.e., were a greater or fewer number of species found relative to the expected amount

given the number of sites examined?); see Figure 8-11

 number of unique species and known rare plant occurrences (see Table 8-10)

Vegetation types were rated as having low, moderate, or high potential to support species

diversity as follows:

 High – the total number of species documented is greater than the expected number

(based on the number of sites sampled), and more than five unique and rare plant

species are present

 Moderate – the total number of species documented is at or above the expected

number (based on the number of sites sampled), and two to five unique and rare plant

species are present. Alternatively, the total number of species documented is at or

below the expected number (based on the number of sites sampled), but more than

five unique and rare plant species are present.

 Low – the total number of species documented is at or below the expected number

(based on the number of sites sampled), and five or fewer unique and rare plant

species are present

Local species diversity potential is rated for each ecosite phase and wetland class in the

terrestrial LSA (see Table 8-10). For bogs and patterned fens, ratings were modified to be

moderate and high, respectively, to better reflect known diversity patterns from elsewhere

in the Mineable Oil Sands Area (MOSA) (see Vitt et al. 2003; Halsey 2007).

Based on these ratings, the terrestrial LSA includes 8,389 ha (19%) with high species

diversity potential (see Table 8-11).

Table 8-11 Species Diversity Potential in the Terrestrial LSA

Local Species Diversity Potential
Area
(ha) Percent of Terrestrial LSA

High 8,388.9 19.4

Moderate 26,252.7 60.6

Low 7,764.0 17.9

Unrated 943.5 2.2

Total 43,349 100

NOTE:

Areas and proportions might not add up to totals because of rounding.
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8.3.4.2 Regional Species Diversity Potential

Species diversity potential ratings assigned to local ecosite phases and wetland classes

were converted to regional vegetation cover classes (see Table 8-12). Regional ratings

align (as applicable given differences in vegetation cover classes) with regional ratings

developed by others (e.g., Shell Canada Ltd. 2007). Based on these assigned ratings, the

vegetation and wildlife RSA includes 185,862 ha (16%) with high species diversity

potential (see Table 8-13).

Table 8-12 Vegetation Cover Classes and Regional Species Diversity
Potential

Vegetation Cover Class Regional Species Diversity Potential

Coniferous – Jack pine leading Low

Coniferous – White spruce leading Moderate

Coniferous – Black spruce leading Low

Mixedwood – Jack pine leading Moderate

Mixedwood – White spruce leading Moderate

Deciduous and Mixedwood – Deciduous leading Low

Upland shrubland Low

Upland grassland Low

Shrubby bog Moderate

Wooded bog Moderate

Wooded poor fen Moderate

Rich wooded fen High

Shrubby fen High

Open fen High

Wooded swamp Moderate

Shrubby swamp High

Marsh/wet meadow High

Water Moderate

Table 8-13 Species Diversity Potential in the Vegetation and Wildlife RSA

Species Diversity Potential
Area
(ha)

Percent of Vegetation and
Wildlife RSA

High 185,862.2 15.5

Moderate 594,546.9 49.7

Low 283,501.8 23.7

Not rated 131,651.0 11.0

Total 1,195,560 100

NOTE:

Areas and proportions might not add up to totals because of rounding.
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8.3.5 Traditional Use Potential

The Integrated Application (Volume 8, Section 6) examined the potential of vegetation

cover classes to support plants for traditional, medicinal and cultural purposes as part of

the traditional land use assessment. Vegetation cover classes were assigned a traditional

use potential (i.e., low, moderate or high) based on the number of known traditional use

plant species observed at sites visited during vegetation field surveys. Non-vegetated

lands (i.e., water, mineral soil, disturbed lands) were not ranked. These rankings of

traditional use species potential were applied to the updated vegetation and wildlife RSA

(see Table 8-14). Results suggest that 239,342 ha (25%) of the RSA has high traditional

use species potential.

Table 8-14 Traditional Use Potential in the Vegetation and Wildlife RSA

Traditional Use Potential
1

Area
(ha)

Percent of Vegetation and
Wildlife RSA

High 297,342.2 24.9

Moderate 411,808.1 34.4

Low 332,743.0 27.8

Not rated 153,666.6 12.9

Total 1,195,560 100

NOTES:
1

For details about traditional use ratings, see the response to ESRD/CEAA Round 1 SIR 474c, Table 474c-1.

Areas and proportions might not add up to totals because of rounding

8.4 Summary

Vegetation and wetland communities in the terrestrial LSA are summarized as follows:

 Uplands dominate, covering 23,934 ha (55%), with aspen/lowbush cranberry (d1) as

the most common ecosite phase.

 Lowlands (i.e., wetlands) cover 18,472 ha (43%), with forested to wooded hardwood

swamps (SFNNhs and STNNhs) as the most common wetland class, covering

4,763 ha (11%).

 Water covers 14 ha (less than 0.1%); disturbed land covers 897 ha (2%).

 All structural stages are present; low shrub (structural stage 3a) is most common,

covering 20,097 ha (46%).

 Old growth (stage 7) covers 3,936 ha (9%).

Vegetation communities in the vegetation and wildlife RSA are characterized as follows:

 Wetlands dominate the vegetated component of the vegetation and wildlife RSA,

covering 605,288 ha (51%) and are dominated by wooded swamps.

 Uplands cover 436,606 ha (37%) of the vegetation and wildlife RSA and are

dominated by deciduous and mixedwood-deciduous leading forests.

 Old growth (stage 7) covers 34,997 ha (3%).
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Vegetation species in the terrestrial LSA are characterized as follows:

 559 plants were identified to genus or species in plot-based sites, including 427

vascular plants and 132 bryophytes.

 33 provincially listed rare vegetation species, including 10 rare vascular plants

(27 occurrences at 24 sites) and 23 rare bryophytes (77 occurrences at 63 sites), were

identified during vegetation field surveys and from historical sources. None of the

rare vegetation species identified are listed under the federal Species at Risk Act.

 No prohibited noxious weeds were found in the terrestrial LSA; however, four

noxious weed, as defined by the Weed Control Regulations were found as part of

field surveys at six sites

Species diversity potential is rated high for:

 8,389 ha locally

 185,862 ha regionally

Traditional use potential in the vegetation and wildlife RSA includes 297,342 ha of land

rated as having a high potential for traditional use species.
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9 Wildlife

9.1 Introduction

The baseline update for wildlife describes the presence, relative abundance, distribution

and habitat use of wildlife species in and around the Frontier Oil Sands Mine Project (the

Project), with a focus on species of management concern (see Section 9.1.3 for

definition). The update presents additional data gathered since filing the Integrated

Application, including information from:

 winter habitat mapping and analysis of nutritional carrying capacity for the Ronald

Lake bison herd

 a review of available global positioning system (GPS) radio-collar data (and

associated data analyses) for boreal caribou (Rangifer tarandus caribou)

 additional field surveys conducted between 2012 and 2014

 recent literature review and historical database searches

 recent traditional knowledge and traditional land use reports from the Athabasca

Chipewyan First Nation (ACFN) (Candler et al. 2013a), Mikisew Cree First Nation

(MCFN) (Candler et al. 2013b), and Métis Local 1935 (Willow Springs Strategic

Solutions Inc. 2014)

The update also reflects revisions to the Project disturbance area (PDA) resulting from

the Teck-Shell asset exchange, changed tailings management strategy and updated mine

plan (see Volume 1, Section 2).

The baseline update for wildlife follows a structure similar to the wildlife baseline

submitted as part of the Integrated Application (Volume 2, Section 9). Where there is no

update to a section since the Integrated Application, the section has not been repeated

here. Only sections with revisions or new information, or those required for context, are

presented. For example, results from field surveys carried out for the Integrated

Application are included in figures but are not discussed further because they are

available in the Integrated Application. The exception is observations of species of

management concern in the terrestrial local study area (LSA), which are relevant to

surveys presented in this update. The original baseline study for wildlife is referenced as

a companion document to this baseline update.
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9.1.1 Objectives

The objectives of the wildlife baseline study remain the same as described in the

Integrated Application. Specifically, these objectives are to:

 describe and map existing wildlife resources (amphibians, birds and terrestrial and

aquatic mammals)

 identify species of management concern in the terrestrial LSA

9.1.2 Study Areas

9.1.2.1 Local Study Area

The terrestrial LSA has been revised to reflect the removal of the south development area
(SDA), changes in the location of some Project components and expansion of the main
pit to the south. The terrestrial LSA is 43,349 ha and includes the PDA and a buffer that
is about 500 m wide except where it has been extended or truncated along the eastern
margin of the Athabasca River. The terrestrial LSA is the same for all terrestrial
disciplines.

For a more detailed discussion of the terrestrial LSA, including explanation of changes,

see Volume 3, Section 10.

For a map of the terrestrial LSA, see Figure 9-1.

9.1.2.2 Regional Study Area

The vegetation and wildlife regional study area (RSA) (see Figure 9-2) is unchanged

from the Integrated Application. It was delineated to capture all direct effects associated

with the Project, combined with effects from operating, approved and planned

developments.

The vegetation and wildlife RSA is 1,195,560 ha; it is bound by the following points:

 northwest corner of Township (Twp) 102, Range (Rge) 13, West 4th Meridian

(W4M)

 northeast corner of Twp 102, Rge 5, W4M

 southeast corner of Twp 89, Rge 5, W4M

 southwest corner of Twp 89, Rge 13, W4M

The RSA overlaps a Key Wildlife and Biodiversity Zone (KWBZ), which has been

delineated to identify key ungulate winter ranges and river corridors where ungulates

concentrate.



Figure 9-1: Terrestrial LSA
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9.1.2.3 Ronald Lake Bison Study Area

In response to Aboriginal community concerns about the Ronald Lake bison herd, a

distinct study area was used to assess potential effects of the Project on the Ronald Lake

bison herd (see Figure 9-3). The Ronald Lake bison study area (BSA) was defined using

information available in 2011 about the herd’s range. Specifically, the study area was

based on:

 information and data from Alberta Sustainable Resource Development (ASRD 2010)

[now Alberta Environment and Sustainable Resource Development (ESRD)]

 traditional knowledge from Athabasca Chipewyan First Nation (ACFN 2011) and

Mikisew Cree First Nation (MCFN 2011)

The Ronald Lake BSA is 156,065 ha and overlaps 34,789 ha (80.2%) of the terrestrial

LSA. It extends from the terrestrial LSA north to the boundary of Wood Buffalo National

Park (WBNP) and west from the top of the Athabasca River escarpment to the eastern

perimeter of the Birch Mountains. Bison observations and signs within the Ronald Lake

BSA are shown in Volume 3, Section 11, Figure 11-3.

Recent data indicate that the herd’s distribution is actually more widespread than the area

defined by the Ronald Lake BSA. These findings are based on:

 GPS radio-collar data (Tan et al. 2015; March 2013 to March 2014 locations for 12

female wood bison belonging to the Ronald Lake bison herd). Specifically, the GPS

radio-collar data show that individuals from the Ronald Lake bison herd enter WBNP

and access habitat along the east side of the McIvor River.

 results from Teck’s 2014 bison wallow survey (see Section 9.3.1.3)

 bison observations made as part of field work completed for the Project

 traditional knowledge on the Ronald Lake bison herd

 anecdotal bison sitings in the Firebag River area

Although Teck understands that the herd’s range may not directly align with the area

indicated by the Ronald Lake BSA, the study area has not been updated because ESRD

has not made the GPS radio-collar dataset available. For reference purposes, Figure 9-3

shows the approximate distribution and range described by the GPS radio-collar data and

bison observations made during field work for the Project.
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The Ronald Lake BSA varies slightly from ACFN accounts of the extent of bison habitat

(ACFN 2011; Candler et al. 2013a). The difference relates to the Firebag River. ACFN

(2011) and Candler et al. (2013a) identify observed core bison habitat on the east side of

the Athabasca River along the Firebag River. To recognize this variation and encompass

all known habitat and habitat potentially occupied by the Ronald Lake bison herd, a

regional bison winter habitat assessment study area (see Figure 9-3) was delineated to

map winter feeding habitat potentially available to the Ronald Lake bison herd. The

regional bison winter habitat assessment study area is 1,605,280 ha and overlaps the

terrestrial LSA and the Ronald Lake BSA (see Figure 9-3). It extends from east of the

Athabasca River, north into WBNP and west of the McIvor River and south of

McClelland Lake and includes all or part of Twps 96 to 108, Rges 4 to 16, W4M.

To summarize, the Project Update uses two study areas to examine issues related to

bison:

 the Ronald Lake BSA

 the regional bison winter habitat assessment study area

9.1.3 Species of Management Concern

Species status is based on population size, distribution and trends and threats to habitats.

Status of wildlife in Alberta follows federal and provincial listings. For this baseline

update, species with status ranks are considered species of management concern if listed:

 in the General Status of Alberta Wild Species (ESRD 2012) as:

 At Risk: Any species known to be at risk after formal detailed status assessment

and legal designation as Endangered or Threatened in Alberta

 May Be At Risk: Any species that may be at risk of extinction or extirpation, and

is therefore a candidate for detailed risk assessment

 Sensitive: Any species that is not at risk of extinction or extirpation but may

require special attention or protection to prevent it from becoming at risk

 in the federal Species at Risk Act (SARA) and Committee on the Status of Endangered

Wildlife in Canada (COSEWIC) as:

 Endangered: A species facing imminent extirpation or extinction

 Threatened: A species likely to become endangered if limiting factors are not

reversed

 Species of Special Concern: A species of special concern because of

characteristics that make it particularly sensitive to human activities or natural

events

 in the Alberta Wildlife Act as:

 Endangered: A species facing imminent extirpation or extinction
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 Threatened: A species likely to become endangered if limiting factors are not

reversed

 Species of Special Concern: A species of special concern because of

characteristics that make it particularly sensitive to human activities or natural

events

 among the Cumulative Environmental Management Association (CEMA) species

selected to represent Priority I, II and III indicator species (Westworth 2002)

The status of seven wildlife species potentially present in the vegetation and wildlife

RSA has changed since the Integrated Application. These include:

 horned grebe (Podiceps auritus) – designated as a Species of Special Concern by

COSEWIC (formerly not assessed)

 barn swallow (Hirundo rustica) – designated as Threatened by COSEWIC (formerly

not assessed)

 bank swallow (Riparia riparia) – designated as Threatened by COSEWIC (formerly

not assessed)

 little brown myotis (Myotis lucifugus) – designated as Endangered by COSEWIC

(formerly not assessed)

 northern myotis (Myotis septentrionalis) – designated as Endangered by COSEWIC

(formerly not assessed)

 wolverine (Gulo gulo) – designated as a Species of Special Concern by COSEWIC

(formerly no status)

 wood bison – designated as a Species of Special Concern by COSEWIC (formerly

Threatened). Wood bison currently are designated as Threatened (Schedule 1) under

SARA, based on the previous COSEWIC assessment released in 2000. Consequently,

Environment Canada plans to release a draft Recovery Strategy for Wood Bison

(SARA 2014a) that would include identification of Critical Habitat. However,

COSEWIC (2014a) recently assessed the status of wood bison and recommended that

they be listed under SARA as a Species of Special Concern. If the recommended

down-listing is accepted, a recovery strategy, and identified Critical Habitat would

not be required under SARA (only a management plan).

For a complete list of species of management concern potentially present in the

vegetation and wildlife RSA, see Appendix 9A, Table 9A-1.

9.1.3.1 Ronald Lake Bison Herd – Recent Studies

Because the Ronald Lake bison herd is of special interest, Teck conducted several

desktop studies and field surveys aimed at refining its understanding of the Ronald Lake

bison herd’s habitat use, distribution, winter forage selection and response to disturbance.

These studies, conducted since filing the Integrated Application, include:

 a winter habitat assessment
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 a nutritional carrying-capacity estimate

 a bison wallow survey

 fecal-based winter diet analysis (see Appendix 9D)

 remote camera monitoring (see Appendix 9E)

Study methods and results along with a summary of systematic and incidental

observations of wood bison recorded during Teck field surveys are included as part of

this baseline update.

Based on the success it has had with regional collaborations, Teck believes that all parties

interested in the Ronald Lake bison herd should work collaboratively to identify and

prioritize actions based on shared information and values. In northeastern British

Columbia, where the Quintette steelmaking coal mine is located, Teck has helped

establish a regional collaboration between Treaty 8 First Nations, government regulators,

industry colleagues and other interested parties such as the B.C. Wildlife Federation,

around common goals for woodland caribou recovery. This regional collaboration,

known as the Peace Northern Caribou Committee, has implemented several on-the-

ground actions to increase caribou populations.

The Ronald Lake Bison Herd Technical Team is a similar regional collaboration that was

formed in 2014. Teck is an original member and provides funding to the Ronald Lake

Bison Herd Technical Team, whose mandate is to:

 identify the knowledge necessary for sound management of the Ronald Lake bison

herd and its habitat

 use current data to direct studies required to gather this pool of knowledge

 gather knowledge to inform regulatory and management decisions that could affect

the herd’s viability on the landscape

Presently, membership of the Ronald Lake Bison Herd Technical Team includes:

 Athabasca Chipewyan First Nation

 Mikisew Cree First Nation

 Fort Chipewyan Métis (Métis Local 125)

 Fort McMurray Métis (Métis Local 1935)

 Fort McKay Métis (Métis Local 63)

 Fort McKay First Nation

 Fort McMurray First Nation

 Government of Alberta (ESRD, Stewardship)

 Environment Canada

 Industry representatives (Teck Energy, Shell, SilverWillow)

 Parks Canada (WBNP)
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The following studies currently fall under the Ronald Lake Bison Herd Technical Team.

 Tan, T., S. E. Nielsen, and M. A. Edwards. 2015. Ronald Lake Bison (Bison bison)

March 2013 – March 2014 Telemetry Data Study Preliminary Summary Report.

 This study includes aerial surveys and bison collaring with GPS telemetry

collars. Early results indicate that the herd’s distribution is more widespread than

that defined by Ronald Lake BSA. Specifically, the GPS radio-collar data show

that individuals from the Ronald Lake bison herd enter WBNP and access habitat

along the east side of the McIvor River. An approximation of the range described

by GPS radio-collar data is presented in Figure 9-3; however, because these data

are not yet publically available, they were not used to update the Ronald Lake

BSA. Teck has requested the radio-collar data; however, Alberta Environment

and Sustainable Resource Development has elected to not release it because they

are in the process of evaluating it.

 Ball, M.C., T.L. Fulton and G.A. Wilson. 2015. Genetic analyses of wild bison in

Alberta, Canada: implications for recovery and disease management. Journal of

Mammology. [In press.]

 This study includes sample collection for disease and genetic testing. The testing

suggests that the Ronald Lake bison herd does not currently comprise genetically

“pure” wood bison or “pure” plains bison. Rather, the results suggest that the

herd shares a genetic association with both subspecies. (Ball 2013; Ball et al.

2015). Although results of genetic analyses also indicate that the Ronald Lake

bison herd is genetically similar to bison in WBNP, there is a strong level of

differentiation between the two herds. This differentiation suggests that genetic

exchange between the populations is negligible (Ball 2013; Ball et al. 2015).

Based on these results and local traditional knowledge, MCFN has requested that

COSEWIC assess the Ronald Lake bison herd as a unique Designatable Unit.

COSEWIC has stated that the Ronald Lake bison herd does not meet the

significance criteria for Designatable Unit status separate from that of the larger

Wood Bison Designatable Unit (COSEWIC 2014b).

 All wood bison in northern Alberta east of Highway 35 (including the Ronald

Lake bison herd) are presumed to be diseased and are currently classified as non-

wildlife under the Alberta Wildlife Act. However, recent research failed to detect

bovine tuberculosis or brucellosis in the Ronald Lake bison herd (GOA 2014).

Testing of 73 samples did not reveal evidence of brucellosis. These results

indicate (with 95% confidence) that the disease, if it occurs at all, is present in

the population at less than 5% prevalence. The herd is now managed as a disease-

free population (i.e., less than 5% disease prevalence). In light of this recent

change in disease status, it is unknown how the Ronald Lake bison herd will be

treated under the Alberta Wildlife Act; however, the herd’s status may be

reviewed based on this new information.



Volume 2: Baseline Update

Frontier Oil Sands Mine Project Update Section 9: Wildlife

June 2015 Page 9-11

9.2 Methods

9.2.1 Data Sources

9.2.1.1 Bison Winter Habitat Assessment and Nutritional Carrying Capacity

Primary literature detailing bison forage requirements and nutritional carrying capacity in

Alberta (e.g., Hamilton 2005; Kuzyk et al. 2009; Strong and Gates 2009) were reviewed

to inform the winter habitat assessment and nutritional carrying capacity calculations.

9.2.1.2 Field Surveys in the Terrestrial LSA (since 2010)

Additional field surveys were conducted in 2012, 2013 and 2014 with a focus on

supplementing the survey effort beyond that conducted for the Integrated Application.

These additional field surveys targeted key indicators and focused particularly on

describing the distribution of species of management concern in the terrestrial LSA.

Where practical, surveys also targeted areas within and outside the 2011 fire disturbance

area to examine distribution and abundance of species in response to the fire. Wildlife

surveys were not carried out in 2011 because of safety concerns associated with the

Richardson fire.

In addition to bison-specific field surveys, other surveys conducted from 2012 to 2014

and presented is this baseline report include:

 waterfowl (aerial)

 common nighthawk (Chordeiles minor)

 short-eared owl (Asio flammeus)

 breeding songbird

 rail (nocturnal)

 amphibian (nocturnal)

 amphibian (visual encounter)

 American beaver (Castor canadensis) lodge (aerial)

9.2.1.3 Field Surveys in the Terrestrial LSA (prior to 2010)

Results from baseline studies conducted for the Integrated Application were reviewed

and included where relevant. Baseline field data presented in the Integrated Application

were collected in the SDA in 2005, 2006 and 2008, and in the main development area

(MDA) in 2007 and 2008. Data were collected in 2009 and 2010, to help verify wildlife

habitat models and identify critical habitat features that might require mitigation.

Surveys conducted for the Integrated Application include:

 winter track surveys (2006 to 2010)

 aerial ungulate surveys (2006 to 2010)
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 pellet group surveys (2006, 2008 and 2010)

 nocturnal bat surveys (2005, 2008 and 2010)

 breeding bird surveys (2006, 2008 and 2010)

 nocturnal owl broadcast surveys (2006, 2008 and 2010)

 raptor surveys (2006 and 2008)

9.2.1.4 Traditional Ecological Knowledge

The traditional ecological knowledge presented in recent traditional land use (TLU) and

traditional use studies (TUS) provided by ACFN, MCFN and Fort McMurray Métis

Local 1935 (Candler et al. 2013a; Candler et al. 2013b; Willow Springs Strategic

Solutions Inc. 2014) were reviewed in detail. This information was used to help define

bison study areas and identify target species for additional wildlife surveys.

9.2.1.5 Provincial Data Queries

GPS radio-collar locations for boreal caribou were obtained from ESRD on

May 23, 2014. This dataset included 144,064 locations collected from 42 adult female

boreal caribou fitted with GPS radio-collars within the Red Earth range (as defined by

ESRD 2011) The date range for this dataset was March 1, 2011 to May 22, 2014.

Alberta’s Fish and Wildlife Management Information System (FWMIS) database was

queried in December 2014 to determine the historical occurrence of wildlife species of

management concern in the terrestrial LSA.

9.2.1.6 Literature Review

Results of wildlife surveys completed for the Shell Pierre River Mine (PRM) project

(Golder 2007), which falls within the terrestrial LSA, were reviewed. These baseline field

surveys were conducted from 2005 to 2007. Several other baseline wildlife studies were

reviewed from developments in northeastern Alberta, including the Jackpine Mine

Expansion (Golder 2011), Joslyn North Mine project (DCEL 2006), Horizon project

(Golder 2002) and Fort Hills Oil Sands project (TrueNorth Energy 2001). Baseline

studies for these developments were conducted from 2000 to 2005.

9.2.2 Field Survey Methods

9.2.2.1 Bison Wallow Aerial Survey

The 2014 bison wallow aerial survey investigated the extent to which the Ronald Lake

bison herd uses sandy upland ridges north and northeast of the terrestrial LSA.

Specifically, the survey focused on documenting bison wallows and trails in the uplands

south of Lake Claire in WBNP and west of the Athabasca River to identify travel

corridors north of the terrestrial LSA and to determine the pattern of historical use of

these areas by bison.
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The wallow survey flight path followed the easternmost and most prominent sand dune

ridge and glaciofluvial sands that extend northeast of the terrestrial LSA past Ronald

Lake toward Lake Claire. The survey was carried out in an A-star helicopter. A crew of

two wildlife biologists visually scanned both sides of the ridge for wallows and trails.

Wallows or groups of wallows were marked with a GPS and photographed. Photographs

were reviewed to determine the total number of wallows observed and to confirm that no

natural sand blowouts were counted as wallows. Flight height ranged from 30 m to 200 m

above ground. Incidental observations of Ronald Lake bison were also recorded.

9.2.2.2 Waterfowl Aerial Surveys

Waterfowl aerial surveys were conducted in 2012 to document the habitat use, diversity

and abundance of ducks, geese, swans and other waterbirds, particularly species of

management concern, during the breeding season. These surveys were conducted to

assess the status of the breeding population and their reproductive success. Waterfowl

aerial survey methods were based largely on standard operating procedures by the United

States Department of the Interior, Fish and Wildlife Service (USFWS) and the Canadian

Wildlife Service (USFWS and CWS 1987), and protocols for the western boreal region

by Ducks Unlimited Canada (2003). Aerial surveys were planned by reviewing available

mapping to identify potentially suitable wetlands for waterfowl breeding. Particular

attention was given to habitat suitable for waterfowl species of management concern.

Because the survey was based on a previous Project study area, some wetlands in the

terrestrial LSA (particularly in the Redclay Creek area adjacent to the Athabasca River)

were not surveyed systematically for waterfowl.

Waterfowl aerial surveys were conducted from a Bell 206B Jet Ranger helicopter with

‘bubble’ rear windows. Two wildlife biologists conducted the survey. The primary

observer sat in the passenger seat and the secondary observer sat behind the pilot and also

acted as navigator. The navigator directed the pilot and marked waypoints of

observations using a handheld GPS and on a hardcopy map. To minimize glare from the

sun, all surveys were conducted between 1130 and 1500. Aerial surveys were not

conducted during precipitation events or wind speeds in excess of 25 km/h, as visibility

of waterfowl is compromised under these conditions.

Where possible, all birds were counted and identified to species, sex and age. For each

waterfowl observation, the date, time and a GPS waypoint were recorded. Basic weather

data (e.g., temperature, wind speed and percent cloud cover) was recorded hourly during

the survey.

9.2.2.3 Common Nighthawk Surveys

Common nighthawk surveys were conducted in 2012 to describe the presence and

distribution of common nighthawk in the terrestrial LSA. Of particular interest was to

assess common nighthawk distribution relative to recently burned habitat created during

the 2011 Richardson fire. Burned areas are considered high-suitability habitat for

common nighthawk (Semenchuk 1992; COSEWIC 2007; FAN 2007), and there is little

empirical data supporting this from the oil sands region. Field methods were based on

recommendations by British Columbia’s Resource Inventory Committee (RIC 1998) and
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the United States Nightjar Survey Network (US NSN 2010). The survey followed

standard practices for environmental impact assessments (EIAs) in the oil sands region in

2012 (i.e., one breeding bird survey per season). Common nighthawks are most

commonly observed feeding during the dusk and dawn hours (RIC 1998). Most often,

nighthawks can be detected only by listening for their calls during feeding; therefore,

nighthawk surveys are designed to detect presence of feeding nighthawks.

Common nighthawk survey sites were identified in advance based on a desktop review.

Sites were selected to capture a range of habitat types (i.e., high, moderate, low and nil

habitat suitability) for common nighthawk and to provide distributional coverage of the

terrestrial LSA. Point counts consisted of 400 m radius plots established in contiguous

habitat, a minimum distance of 500 m apart (RIC 1998). Common nighthawk are known

to select recently burned-over areas as nesting habitat (Semenchuck 1992;

COSEWIC 2007; FAN 2007). Consequently, sites burned during the 2011 Richardson

fire were also targeted to examine common nighthawk use of burnt habitat in the

terrestrial LSA. Because the survey was based on the previous Project study area, burnt

habitat in the terrestrial LSA along the Athabasca River was not surveyed systematically

for common nighthawk.

Surveys for common nighthawk are typically conducted in mid- to late June (RIC 1998).

Surveys began at sunset and continued until the end of the dusk crepuscular period.

Common nighthawk surveys were delayed or suspended if temperature fell below 7°C,

wind speed was greater than Beaufort 3 (more than 20 km/h) or precipitation was heavier

than a light, intermittent drizzle (US NSN 2010).

At each survey site, surveyors waited for one minute to let effects of arrival disturbance

subside (RIC 1998). After the one-minute wait period, all common nighthawk detections

were recorded for six minutes, consistent with the protocols of RIC (1998) and US NSN

(2010). Common nighthawks detected outside of the six-minute detection period, and

observations beyond the 400 m radius plot, were recorded as incidental observations.

At each survey site, surveyors recorded the date, time, a GPS waypoint, basic weather

data (e.g., temperature, wind speed, percent cloud cover and precipitation), the lunar

phase, moon visibility and noise level. For each nighthawk observation, surveyors

estimated distance and direction from the survey point (after Ralph et al. 1993).

Additionally, to assist with enumeration, observers recorded whether the nighthawk was

seen or heard (or both), and whether it was calling or diving/booming, as recommended

by Hausleitner and Dulisse (2008).

9.2.2.4 Short-eared Owl Surveys

Short-eared owl surveys were carried out in 2012 to identify active breeding sites and

provide information about the presence and distribution of this species in the terrestrial

LSA. Field methods were based on survey techniques recommended by Wiggins (2004)

and Keyes (2011). The survey followed standard practices for EIAs in the oil sands

region in 2012 (i.e., one breeding survey per season). Short-eared owl survey sites were

determined in advance based on a desktop review. Sites were selected to capture

high-suitability boreal forest nesting habitat (i.e., open wetland) in the terrestrial LSA. A

minimum distance of 800 m between survey points was used in selecting sites.
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Because short-eared owl nest sites are difficult to detect, surveys involved visually

scanning for adults in flight or perched, and listening for begging vocalizations from

young during the pre-fledging period for northern latitudes. To maximize detection

probability, surveys were conducted during the peak activity period for short-eared owl.

This period generally lasts from 1.5 to 2 hours before sunset until dark (Calladine et al.

2005; Larson and Holt 2010; Keyes 2011). Surveys were conducted from vantage points

to maximize the view of the surrounding landscape (i.e., a high point with few trees or

other features obscuring visibility). Surveys were delayed or suspended if temperature

fell below 7°C, wind was greater than 20 km/h or precipitation was heavier than light,

intermittent drizzle.

Upon arrival at the survey site, surveyors waited for two minutes to let effects of

disturbance subside. After the two-minute wait period, all short-eared owl detections

were recorded over a six-minute detection period. Short-eared owls detected outside of

these six minutes were recorded as incidental observations.

At each survey site, observers recorded the date and time, a GPS waypoint, basic weather

data (e.g., temperature, wind speed, percent cloud cover and precipitation) and noise

level. For each short-eared owl detected, observers recorded behaviour (e.g., flying,

calling, perched or hunting) and estimated the distance and direction from the survey

point.

9.2.2.5 Breeding Bird Surveys

The 2012 breeding bird survey was carried out to census songbirds and woodpeckers

throughout the terrestrial LSA, with an emphasis on detecting songbird species listed

under SARA. Sites were located in high-quality habitat for Canada warbler (Cardellina

canadensis), olive-sided flycatcher (Contopus cooperi) and rusty blackbird (Euphagus

carolinus) (i.e., in mixedwood and deciduous stands, along riparian corridors, and along

the periphery of open wetlands, clearcuts and burns). Other bird guilds, including

waterbirds, raptors and upland game birds, were noted as incidentals.

Breeding bird surveys were scheduled to coincide with historic records of peak breeding

and egg laying for breeding birds in northern Alberta (FAN 2007) and within the survey

window (May 28 to July 7) for breeding songbirds and woodpeckers in the boreal region

of Alberta as recommended by CWS (2007). Breeding bird surveys followed standard

practices for EIAs in the oil sands region in 2012 (i.e., one breeding bird survey per

season).

A modified fixed-radius point count sampling procedure was used, as described by

Bibby et al. (2000). Circular census plots were established within a single vegetation

type, each 100 m in radius. Birds were identified by sight or sound within this radius.

Points were chosen in vegetation types that were at least 300 m in diameter (where

possible), including the 100-m radius census area and a 25-m buffer from the edge of the

vegetation type. Travel between sites was primarily by ARGO and all-terrain vehicle

(ATV).
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All breeding bird surveys began at sunrise and continued until 0950 hrs. Breeding bird

surveys were delayed or suspended if temperature was below 0°C, wind speed was

greater than 20 km/h or if precipitation was heavier than a light intermittent drizzle (CWS

2007) because such conditions affect the ability for surveyors to detect birds (Bibby et al.

2000).

At each point count location, surveyors waited two-minutes to let effects of arrival

disturbance subside. After the two-minute wait period, all bird detections were recorded

over five minutes. Birds detected outside the five-minute detection period were recorded

as incidental observations. Additionally, birds recorded outside the 100-m point count

radius and all species of management concern detected during travel between survey

stations were noted as incidentals. All incidental observations were excluded from

calculations of relative density and diversity but were included in discussions of

presence, absence and distribution in the terrestrial LSA. At each point count location, the

date, time, a GPS waypoint, basic weather data (e.g., temperature, wind, percent cloud

cover and precipitation) and noise level were recorded.

For each observation, surveyors recorded the distance and bearing, species, sex (where

possible), age, behaviour and whether the bird was seen or heard (or both). A territorial

male was considered representative of a breeding pair, and a female was associated with

nesting (e.g., incubating, exhibiting distraction displays or carrying food).

9.2.2.6 Rail Surveys

Although rarely seen, yellow rails (Coturnicops noveboracensis) are quite vocal at night

and can be effectively surveyed through acoustic broadcast surveys. Surveys were

scheduled in 2012 and 2013 to coincide with recommended period for conducting yellow

rail broadcast surveys at northern latitudes (Wiacek 2012, pers. comm.). Wetlands

targeted for rail breeding surveys were identified in advance using wetland mapping and

aerial photographs, with the specific location of survey stations identified in the field. In

the field, broadcast sites were placed as close as possible to targeted habitats, including

wet meadows and marshes. Survey sites were accessed on foot or by ARGO. Because the

survey was based on the previous Project footprint, some wetlands in the terrestrial LSA,

(particularly in the Redclay Creek area adjacent to the Athabasca River) were not

surveyed systematically for rail.

Rail surveys began 30 minutes after sunset and ended one hour before sunrise. Although

evidence suggests that yellow rails continue to call in poor weather conditions (Bart et al.

1984; Prescott et al. 2002), all rail surveys were delayed or suspended if wind speed was

greater than 20 km/h or if precipitation exceeded a light intermittent drizzle (CWS 2007),

because such conditions affect the ability for surveyors to detect rail activity.

At each survey site, surveyors waited for two minutes to let effects of arrival disturbance

subside, and to listen for any rails calling during this period. If a rail was heard vocalizing

during the initial two-minute period, the detection was recorded. If no rails were detected,

a broadcast survey was conducted in an attempt to elicit a response from rails. The

broadcast consisted of a series of calls with the following pattern: 20 seconds of yellow

rail calls, 30 seconds of silence, 20 seconds of Virginia rail (Rallus limicola) calls,

30 seconds of silence, and 20 seconds of sora (Porzana carolina) calls. The survey
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concluded with a five-minute silent listening period to detect any delayed vocalizations as

a result of stress associated with the broadcasts.

At each survey site, surveyors recorded the date, time, a GPS waypoint, basic weather

data (e.g., temperature, wind speed, percent cloud cover and precipitation), the lunar

phase, moon visibility and noise level. If a rail was detected, surveyors also took a

compass bearing and estimated the distance to the rail(s) and the number of individuals

calling.

9.2.2.7 Amphibian Surveys

Nocturnal acoustic surveys and diurnal visual encounter surveys were conducted to

describe the presence and diversity of amphibian species in the terrestrial LSA.

Nocturnal Amphibian Survey

Nocturnal amphibian surveys were conducted during the 2013 and 2014 breeding periods

when vocalizations can provide a coarse estimate of abundance. These surveys were

designed to provide information about the presence, relative abundance and distribution

of nocturnal amphibians, and data on species-specific habitat use in the terrestrial LSA.

Survey efforts targeted potential breeding habitat for two species of management

concern: Canadian toad (Anaxyrus hemiophrys) and western toad (Anaxyrus boreas).

Potential breeding sites were identified using wetland mapping and aerial photographs.

Survey sites at targeted wetlands were established in the field. Sites were accessed by

ARGO or on foot. In 2013, each site was visited once, in accordance with ESRD (2010)

guidelines. In 2014, each site was visited three times in accordance with updated ESRD

(2013) guidelines.

Nocturnal amphibian surveys began 30 minutes after sunset and concluded by 0100 hours

(ESRD 2013). Surveys were delayed or suspended if temperature was below 5°C, wind

speed was greater than 20 km/h or if precipitation was heavier than a light intermittent

drizzle (Takats and Priestly 2002; Kendell 2002; ESRD 2013; USGS 2010) because such

conditions diminished detectability of amphibian vocalization.

At a distance of approximately 100 m from each target wetland, surveyors waited for two

minutes to allow any disturbance made accessing the site to subside. Consistent with the

protocol of the North American Amphibian Monitoring Program (USGS 2010), all

amphibians heard calling (individuals or choruses) were recorded over a five-minute

survey period.

At each survey station, surveyors recorded the date, time, a GPS waypoint, basic weather

data (e.g., temperature, wind speed, cloud cover and precipitation within the last

48 hours), the lunar phase, moon visibility, presence of aurora borealis and noise level. If

the survey point was not immediately next to a wetland where amphibians were heard,

surveyors also estimated the distance and bearing to the calls.
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A simple index to population size was used when recording the number of amphibian

calls heard (USGS 2010):

 0 = no frogs or toads of a given species can be heard calling

 1 = individual calls, not overlapping

 2 = calls are overlapping, but individuals are still distinguishable

 3 = numerous frogs or toads can be heard; chorus is constant and overlapping

Amphibian Visual Encounter Survey

Amphibian visual encounter surveys were carried out in 2013 to complement nocturnal

acoustic surveys completed earlier in the breeding season. Because breeding might only

last a few days or occur intermittently over several weeks, the visual encounter survey

supplements species presence and diversity data not detected during the breeding season

(Kendell 2002; ESRD 2013). Surveys were scheduled to coincide with the transformation

period (from tadpole to young-of-the-year) for Canadian toad and western toad (ASRD

2009; COSEWIC 2012). Potential breeding sites were identified beforehand using

wetland mapping and aerial photographs. Target wetlands were accessed by ARGO or on

foot.

The survey was conducted along the margins of potential breeding wetlands in the

terrestrial LSA. Survey effort focused on wetlands in the central and northwest portion of

the terrestrial LSA. All amphibian visual encounter surveys were conducted during

daylight hours. Surveys were delayed or suspended if wind speed was greater than

20 km/h or if precipitation was heavier than a light intermittent drizzle (ESRD 2013) as

these conditions reduce the surveyor’s ability to detect amphibians.

Target wetlands were surveyed on foot (at a slow walk, approximately 2 km/h) for adults,

young-of-the-year and tadpoles. Search effort focused on three zones: the first 1 m strip

of water, the shoreline and the shore zone (~3 m upland from the shoreline). The amount

of time spent at each site varied according to the size of the wetland and the level of

difficulty sampling the habitat; however, each wetland was surveyed for a maximum of

20 minutes. Start and end times, as well as linear distance surveyed were documented to

calculate search effort.

At each wetland, surveyors recorded the date, time, a GPS waypoint, water and air

temperature, wind speed and level of precipitation (if any). The number and species of

amphibians observed was recorded in each of the three search zones, as was their

development stage. Additionally, representative photos were taken at each wetland.

9.2.2.8 Beaver Lodge Aerial Surveys

The beaver lodge aerial survey was conducted in 2012. . The flight paths followed known

rivers, creeks, ponds, and lakes at 50 m to 100 m elevation using an A-Star helicopter.

Because the survey was based on the previous Project footprint, some wetlands and

watercourses in the current terrestrial LSA (particularly in the Redclay Creek area

adjacent to the Athabasca River) were not surveyed systematically for beaver lodges.
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The survey crew consisted of three members: a pilot, a navigator and a scribe. The

navigator was seated in the front left seat of the aircraft and directed the pilot’s flight

path, recorded survey locations, and observations of active and inactive beaver lodges

and dams. A waypoint was recorded with a GPS for each observation. The scribe was

seated in the rear right seat behind the pilot and recorded the information on data sheets;

the pilot and scribe also assisted in locating beaver activity. Observations and locations of

common muskrat (Ondatra zibethicus) lodges and other wildlife were also incidentally

recorded.

Presence of a nearby food cache was the primary criterion used to identify active winter

lodges. Other criteria included: beaver sightings and presence of fresh tracks or fresh

cuttings on the lodge (Woo and Waddington 1990). Active dams were identified using

the presence of fresh cuttings and mud (Woo and Waddington 1990), beaver sightings

and other signs (e.g., tracks) directly adjacent to the dam.

9.2.3 Data Analyses

9.2.3.1 Bison Winter Habitat Assessment

The winter habitat assessment was carried out for the Ronald Lake bison herd by

developing a wetland cover class map that shows biomass production levels (e.g., low,

moderate and high) for open wetlands in the regional bison winter habitat assessment

study area. This mapping initiative, along with estimates of nutritional carry capacity, is

used in the assessment update to assess effects on landscape connectivity and the regional

abundance of wood bison.

Mapping

A limiting life requisite for wood bison is winter feeding habitat (Larter and Gates 1991).

In the Integrated Application, the key habitat requirement used to define the winter

feeding habitat model is the presence of sedge and sedge meadows (see Volume 6,

Appendix 4A of the Integrated Application). Based on this limiting life requisite, open

fen and marsh cover classes were predicted to represent high-quality habitat for bison.

Open fen and marsh cover classes include several vegetation communities that support

species that have different tolerances to water permanence and water quality. These

communities have different characteristics (e.g., maximum height and the amount of

standing, live biomass that provides a food source for bison). For a list of common

species that dominate open fen and marsh communities in northeastern Alberta and their

characteristics, see Appendix 9B, Table 9B-1.

Sedges and related graminoids that have a high biomass production and are found in

areas where the water table is near the ground surface provide most of the bison winter

diet (Larter and Gates 1991; Strong and Gates 2009; Timoney 2013). This includes

species such as Carex atherodes, Carex aquatilis, Calamagrostis canadensis,

Calamagrostis stricta and Scolochloa festucacea, all of which require relatively high

levels of available nutrients. Other sedges and related graminoids typical of common

boreal open fen and marsh ecosystems produce less biomass or are typically shorter

species (i.e., Carex chordorrhiza, Carex diandra, Carex lasiocarpa, Carex limosa, Carex



Volume 2: Baseline Update

Section 9: Wildlife Frontier Oil Sands Mine Project Update

Page 9-20 June 2015

utriculata) and are often associated with nutrient-limited ecosystems. These species are

also more typical in deeply flooded areas, where most of the biomass is below the frozen

surface of the wetland in winter (i.e., Typha latifolia).

Large, contiguous areas of open wetlands that have relatively high levels of available

nutrients are typical of specific terrain types in northeastern Alberta, including deltaic,

riparian and fluvial fan ecosystems. Open wetlands that have available nutrients also

frequently occur in areas of upland-dominated hummocky moraine. In contrast,

glaciofluvial, aeolian, glaciolacustrine and ground moraine terrain types that dominate

northeastern Alberta support nutrient-limited open wetlands (i.e., poor to extreme-rich

fens).

Open wetlands were mapped at a 1:60,000 scale using a 10% cover class increment

following the methods of Vitt et al. (1996) and Halsey et al. (1997). Using this approach,

terrain type is an important consideration in polygon delineation. Mapping was

completed using 2011 to 2013 color Landsat imagery with a cell width of approximately

30 m.

Habitat Rating

Once mapping was completed, open wetlands polygons were then rated as having high,

moderate or low potential to have available nutrients. Ratings were based on terrain types

identified in the Integrated Application (see Volume 2, Section 7.4.1, Figure 7-6) and

from available surficial geology maps (Fenton et al. 2013). Open wetlands that have high

potential for available nutrients likely support preferred winter habitat of bison. Open

wetlands polygons associated with deltaic, fluvial fan or riparian terrain types were

considered to have high potential, while those associated with glaciofluvial, aeolian and

ground moraine were rated as having low potential. Open wetlands polygons associated

with glaciolacustrine deposits that are present on the northern flanks of the Birch

Mountains were rated as having moderate potential because nutrient inputs into these

wetlands ecosystems are likely high, but not as high as in fluvial fan areas.

In addition to requiring a food source, bison also require cover, and are therefore often

found close to shrub or forest communities. LGL Limited (1986) identified that bison

typically remain within 400 m of cover. To quantify the amount of potential bison habitat

in the study area, polygons with 80% to 100% open wetlands were considered bison

habitat only 400 m into the polygon. For polygons with 10% to 70% open wetlands, it

was assumed that as cover would be distributed throughout the polygon; therefore, the

entire polygon was considered as available habitat. Potential bison habitat was adjusted

by the proportion of open wetlands that was mapped.

Map Verification

To verify mapping accuracy, historical and Project-specific vegetation data were

summarized and compared to mapping results. Vegetation data included species percent

cover in marshes/wet meadows and open fens and was typically collected across a

20 m x 20 m plot with percent cover of individual species estimated in 5% increments.

Species that represented less than 5% of the plot were noted as present in trace amounts.
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In some cases (e.g., monitoring sites), percent cover data was based on ten replicated 
1 m x 1 m plots. 

9.2.3.2 Bison Nutritional Carrying Capacity Estimate  
A rudimentary estimate of winter nutritional carrying capacity was calculated using 
methods outlined by Hamilton (2005), Hamilton et al. (2005), Kuzyk et al. (2009) and 
Strong and Gates (2009) for wood bison in northern Alberta. Forage production was 
calculated by multiplying the area of high-suitability winter habitat (i.e., wet sedge 
meadows) in the Ronald Lake BSA (based on 2013 vegetation class mapping) by a 
conservative estimate of available forage biomass for high biomass-producing graminoid 
and sedge species. For ESRD/CEAA Round 3 SIR 85, the annual forage biomass 
estimate from Strong and Gates (2009) was used (1,975 kg/ha). However, this forage 
estimate was updated for the Project Update to use the winter forage biomass estimate 
from Hamilton et al. (2005) within WBNP for the Hay Camp area because it was a more 
conservative estimate (1,417 kg/ha). Because bison usually graze only on the top third of 
wet-meadow vegetation (Reynolds et al. 1978; Hamilton 2005), available forage 
production was considered to be 33% of total forage production.  

Winter carrying capacity for bison in the Ronald Lake BSA was calculated by dividing 
available forage production by an estimated winter dry-matter forage requirement per 
animal. The estimated winter forage requirement was 21.3 kg/day (i.e., 4% of body mass) 
for wood bison with an average weight of 533 kg (after Strong and Gates 2009). This 
value is more conservative than the estimated forage requirement previously used to 
calculate nutritional carrying capacity (which assumed an annual forage requirement of 
10.4 kg/day; see the response to ESRD/CEAA Round 3 SIR 85) and was chosen to 
account for increased energetic costs associated with accessing forage in difficult snow 
conditions (Gates et al. 2005). For this analysis, winter was defined as 241 days (i.e., 
September 1 to April 30; after Strong and Gates 2009). 

9.2.3.3 Bison Wallow Aerial Survey 
Analysis of bison wallow aerial survey data involved summarizing the distribution and 
abundance of wallows observed in the Ronald Lake BSA. 

9.2.3.4 Boreal Caribou Home Range and Movement Pathways 
Although the Project is outside of caribou range defined in A Woodland Caribou Policy 
for Alberta (ESRD 2011), traditional knowledge, recent GPS radio-collar data for the Red 
Earth herd and an incidental pellet observation (see Figure 9-34) indicate that boreal 
caribou occur in the northern portion of the PDA. To better understand boreal caribou 
distribution and movement patterns in relation to the Project, home range estimates and 
movement paths were delineated using recent (2011 to 2014) GPS radio-collar locations 
for the Red Earth herd available from ESRD. 

Home ranges were calculated using 100% minimum convex polygon (MCP) estimations 
on pooled (multi-year) and annual datasets for each caribou. Annual MCP estimations 
were included because ranges for collared caribou were highly variable among years. 
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This variation contributes to an overestimation of caribou use of the terrestrial LSA for 
the multi-year MCP calculation. 

Seasonal 100% MCP home ranges were calculated by year for:  

• late winter (February 22 to April 30) 

• calving (May 1 to June 30) 

• summer (July 1 to September 15) 

• rut (September 16 to November 15)  

• early winter (November 16 to February 21) 

These seasons were delineated based on those used by Dyer et al. (2001) for boreal 
caribou in northeastern Alberta.  

Kernel density estimates (KDE) were also calculated for annual and pooled datasets as 
they provide a statistical method for estimating probability densities from a set of 
locations and can provide a more accurate account of habitat use than MCP methods 
(Seaman and Powell 1996). KDE can also help show activity centers (i.e., areas of high 
use) for these individuals. As such, multi-year KDE were calculated as an alternate 
method for identifying home ranges and areas of high use for caribou whose multi-year 
MCP range overlaps the terrestrial LSA. 

Movement pathways were drawn for caribou whose multi-year 100% MCP home range 
estimates intersected the terrestrial LSA. Pathways were created by connecting 
consecutive locations for each individual that moved towards or within the LSA. 
Pathways were based on multiple points recorded per day. Home ranges and movement 
pathways were delineated using Geospatial Modelling Environment software, Version 
0.7.2 RC2 (Spatial Ecology LLC 2012) and imported into ArcGIS 10.0 (Service Pack 5) 
for visual representation. 

9.2.3.5 Aerial Waterfowl Survey 
Analysis of waterfowl survey data involved summarizing the distribution, abundance and 
richness of waterfowl and waterfowl broods in the terrestrial LSA.  

9.2.3.6 Common Nighthawk Survey 
Analysis of common nighthawk survey data involved summarizing the distribution and 
abundance of observations in the terrestrial LSA and within and outside of burned areas. 
For the purposes of this analysis, burned areas were considered any burned (1% to 100%) 
upland white-spruce or jack pine leading stands (ecosites: a1, b1, b2, b3, b4 and c1) and 
all other ecosites more than 50% burned. The level of survey effort is calculated for each 
vegetation type sampled. 

9.2.3.7 Short-eared Owl Survey 
Analysis of short-eared owl survey data involved summarizing the distribution and 
abundance of observations in the terrestrial LSA. 
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9.2.3.8 Breeding Bird Surveys

Density and diversity of breeding birds were calculated for both the terrestrial LSA and

within vegetation types that were sampled. The vegetation type where the observer was

standing was considered the dominant habitat type and was used for analyses.

Density for species in a given area (vegetation type or study area) was calculated using

the following formula:

Density (# territories/100 ha) = sum of all territories counted x 127.32a

number of points surveyed

a
The factor of 127.32 represents the number of point count circles within 100 ha, assuming a standard count radius of

50 m, which has an area of 0.7854 ha.

Diversity was analyzed using the Shannon-Wiener Diversity Index (Hʹ; Shannon and 

Weiner 1963):

Hʹ =
ൣ݊ ln݊− ൫∑ ݂ ln݂

୧ୀଵ , for each species group�݇൯൧

݊

(where f = total number observed for each species, and n = total number observed of all species)

OR

Hʹ = −�൫∑  ln
୧ୀଵ , for each species group�݇൯

(where p = the proportion of the total number of individuals accounted for by each species)

Hʹ is a measure of diversity in a population with N species, with pi being the sum of the

relative abundances of each species in the given population (measured from 0 to 1.0).

H1 provides an index of species representation, in which the relative weight given to

species with few observations is less than that for species observed frequently. This index

is then rescaled as the exponent of H, which is proportional to the number of species in

the sample; this is such that it matches the number of species present if they are all

equally abundant, or is somewhat lower if the species vary in abundance (Krebs 1999).

9.2.3.9 Rail Surveys

The distribution and abundance of each rail species observed were summarized for the

terrestrial LSA. The number of rail observations in each wetland type is also summarized.

9.2.3.10 Amphibian Surveys

Analysis of amphibian nocturnal and visual encounter survey data involved summarizing

the distribution and abundance of each species observed as well as species richness.
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9.2.3.11 Beaver Lodge Aerial Survey

Analysis of beaver lodge survey data involved summarizing the distribution and density

of active and inactive lodges and dams in surveyed wetlands and watercourses in the

terrestrial LSA. Because colonies often have multiple lodges, the optimal metric for

estimating colony density is the number of active winter lodges, which are best identified

by the presence of a food cache (Hay 1958). Lodges and dams in watercourses (flowing

water) were analysed separately from those in wetlands (standing water) based on

available hydrological data. These calculations determine density of these features per

hectare of wetland surveyed and per kilometre of watercourse surveyed. As such, they

provide an estimate of relative abundance of beaver in the survey area.

9.3 Results and Discussion

For a list of wildlife species of management concern observed in the terrestrial LSA,

see Appendix 9A. For detailed survey results, see Appendix 9C.

9.3.1 Ronald Lake Bison Studies

9.3.1.1 Bison Winter Habitat Assessment

Mapping Results

The distribution of open wetlands without consideration of disturbance

(i.e., predevelopment) in the regional bison winter habitat assessment study area is shown

in Figure 9-4. Most areas of high-potential bison winter feeding habitat are found west of

the Athabasca River along the flanks of the Birch Mountains where fluvial fan deposits

are present, and in areas extending north into the Peace-Athabasca Delta where deltaic

deposits occur. The area of hummocky moraine present around Unnamed Lakes 1 and 2

was also rated as high-potential winter feeding habitat. These areas are known to support

open wetland areas dominated by the sedge and graminoid species that represent bison’s

winter diet, Carex atherodes in particular (Larter and Gates 1991; Strong and Gates 2009;

Timoney 2013).

Areas of open wetlands on the Birch Mountains mainly represent poor fen collapse scars

within large expanses of permafrost bog. These areas support sedges such as Carex

diandra and Carex limosa (National Wetlands Working Group 1988; Allen and Johnson

2007) that generate a low amount of biomass and are not considered a good winter food

source for bison.

Most areas of open wetlands east of the Athabasca River are associated with glaciofluvial

and aeolian deposits and represent moderate- and extreme-rich fens that are often

patterned. These fens largely support low biomass-generating sedges such as Carex

limosa (Halsey 2006) with higher-biomass species occurring only around the margins of

these large open-wetland complexes and along riparian channels.

Under predevelopment conditions, there are 63,070 ha of high-potential bison winter

feeding habitat in the regional winter habitat assessment study area with most (54,161 ha;

85.9%) located west of the Athabasca River.
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Mapping Verification

Dominant graminoid species for 99 sites in the study area were compared to mapped

open wetlands for available bison winter feeding habitat. Of the 99 sites:

 40 sites (40.4%) were located in polygons identified with a high potential to support

species that are tall and generate high biomass (i.e., Carex atherodes, Carex

aquatilis, Calamagrostis canadensis, Calamagrostis stricta and Scolochloa

festucacea)

 59 sites (59.6%) were located in polygons identified with a low potential to support

species that are tall and generate or high biomass (i.e., other species are present

including Carex chordorrhiza, Carex diandra, Carex lasiocarpa, Carex limosa and

Carex utriculata)

In addition:

 5 of the 40 sites (12.5%) identified as having high potential to support species that

are tall and generate high biomass were not dominated by the expected species (i.e.,

incorrectly classified)

 17 of the 59 sites (28.8%) identified as having a low potential to support species that

are tall and generate high biomass did contain those species (i.e., incorrectly

classified)

Based on the relationship of the 99 sites and the mapping classification, overall mapping

accuracy is approximately 78%. Areas identified by Aboriginal communities as being

particularly important to the Ronald Lake bison herd (i.e., buffalo prairie) (Candler et al.

2013b) were correctly classified as high-potential bison winter feeding habitat. Based on

this mapping accuracy, the refined open wetlands cover class map (see Figure 9-4) is

thought to underpredict the total amount of available high-potential bison winter feeding

habitat.

In general, misclassified sites included sites in the Birch Mountains along riparian areas

and to the east of the Athabasca River along the edge of large fen complexes. Both of

these landscape positions receive upland runoff; therefore, they likely have higher

nutrient concentrations than predicted by mapping. Misclassification is supported by

traditional knowledge that indicates that the Ronald Lake bison herd makes use of the

Birch Mountains (Candler et al. 2013b).



Figure 9-4: Bison Regional Winter Habitat Assessment Results
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9.3.1.2 Bison Nutritional Carrying Capacity Estimate 
Under existing conditions (at 2013), there is an estimated 11,493 ha of high-suitability 
winter habitat in the 156,060 ha Ronald Lake BSA. Using the lowest forage biomass 
estimate for graminoid and sedge-dominated wetlands from data collected from bison 
carrying capacity studies in northern Alberta (1,417 kg/ha from WBNP; Hamilton et al. 
2005) translates into 16,285,581 kg of forage production (i.e., annual aboveground 
biomass x 11,493 ha of high-suitability habitat). Because bison usually only graze or, in 
winter, have access to the top third of wet-meadow vegetation (Reynolds et al. 1978; 
Hamilton 2005), approximately 5,423,098 kg of forage would be available.  

Dividing available production by an estimate of maximum seasonal (i.e., winter; 241 
days after Strong and Gates 2009) requirement of 5,133 kg dry matter per animal (based 
on an estimated winter intake value of 21.3 kg/day; after Strong and Gates 2009) suggests 
that approximately 1,056 individuals (i.e., 0.01 bison/ha or 0.68 bison/km2) could be 
supported by high-suitability winter habitat in the Ronald Lake BSA. This estimate is 
lower than the estimated nutritional carrying capacity specified in the response to 
ESRD/CEAA Round 3 SIR 85 (i.e., 2,370 individuals) because of the updated and more 
conservative dry-matter forage requirement and available forage biomass chosen for the 
baseline update.  

This estimate of winter nutritional carrying capacity indicates that there is potential for an 
increase in the number of individuals in the Ronald Lake BSA relative to the current 
minimum known population size (186 animals; GOA 2013b). Furthermore, the regional 
bison winter habitat assessment suggests additional high-quality winter feeding habitat is 
available to the north in WBNP.  

This estimate of nutritional carrying capacity assumes that herd size is based entirely on 
the amount of limiting winter habitat with a correction factor for increased energetic 
demands associated with accessing forage in winter. Nutritional carrying capacity might 
be reduced by other factors that limit forage availability.  

Overall, estimates of nutritional carrying capacity for large herbivores require 
information about fundamental ecological processes and linkages between:  

• forage production and use 

• habitat qualities and nutrition 

• nutritional status and demographic responses of populations 

In this capacity, bison have been relatively well studied in the western U.S. and northern 
Canada (e.g., Reynolds et al. 1978; Larter and Gates 1991; Gates et al. 2001; Hamilton 
2005; Kuzyk et al. 2009; Plumb et al. 2009; Strong and Gates 2009) though information 
specific to the Ronald Lake bison herd is still needed to provide an accurate estimate of 
winter nutritional carrying capacity. This includes information about population 
demographics, range size, habitat data and factors affecting forage availability (e.g., 
forest fires and barriers to movement). Current studies led by ESRD, as well as 
independent studies being led by Teck, are contributing to a better understanding of the 
winter nutritional carrying capacity of the Ronald Lake bison herd. 
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9.3.1.3 Bison Wallow Aerial Survey and Field Observations

The bison wallow aerial survey was conducted on August 8, 2014. A total of

110 wallows were observed during the survey (see Figure 9-5). The heaviest use and

highest concentration of wallows was observed along the prominent sand dune ridge that

trends northeast from the terrestrial LSA. North of Ronald Lake, trails were less

concentrated and distinct, although half of wallows were observed in this area.

The farthest wallows located during the aerial survey were observed about 62 km NNE of

the terrestrial LSA boundary (see Figure 9-5; Sites W58, W59, W60). These wallows

were located on a small sandy ridge, separate from the larger sand dune ridge in the

south. The farthest wallows that were directly connected to the prominent sand dune

ridge were approximately 40 km north of the terrestrial LSA boundary and inside WBNP

(see Figure 9-5; Site W61).

While conducting the aerial survey, a group of 10 adult wood bison was observed about

15 km northeast of the terrestrial LSA boundary.

Bison observations recorded during the 2005 to 2014 field surveys are shown in Figure 9-

6 with FWMIS observations that likely belong to the Ronald Lake bison herd. Bison

(visual observation and remote camera photos) and bison signs (tracks, pellets, wallows)

were recorded on 256 occasions in the Ronald Lake BSA between 2005 and 2014

(including nine FWMIS records). Of these, 169 records occur in the terrestrial LSA. Most

wood bison observations in the terrestrial LSA were in upland jack pine/lichen habitat

(n=57; 34%) and disturbed land (n=32; 19%).

The bison wallow aerial survey results indicate that there is a network of wallows

connected by trails in habitats north of the Project to WBNP. These results provide

additional evidence of a bison travel corridor north of the terrestrial LSA into WBNP.

Although bison have been observed in the PDA, wallows have not been observed.

Wallows occur in areas with coarse substrate on flat to moderate slopes (Coppedge et al.

1999). In certain grassland systems, wallows are frequently created on newly burned sites

after the ground vegetation is removed (Coppedge and Shaw 2000). Evidence of past

wallows suggests sandy areas such as dunes were an important component of bison

habitat throughout their historical range (Fox et al. 2012). Results from this survey

indicate upland sandy sites continue to be used by contemporary bison herds whose range

overlaps these geologic features (e.g., the Ronald Lake herd).
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9.3.2 Boreal Caribou Home Range and Movement Pathway Analysis

Collar data indicated that five boreal caribou from the Red Earth herd (ID 1750, ID 1751,

ID 1863, ID 1906, and ID 2100) were within or near the northwest portion of the

terrestrial LSA boundary at some point between 2011 and 2014. Data gaps are present for

all caribou during the timeframe; Table 9-1 shows the period of observation for collared

caribou near the terrestrial LSA.

Table 9-1 Data Gaps and Observations for Collared Caribou near the
Terrestrial LSA

Caribou Collar ID 2011 2012 2013 2014

ID 1750    –

ID 1751    –

ID 1863 –   

ID 1906 –   –

ID 2100 – – – 

NOTES:

 = GPS radio-collar data available

– = No data

Home range boundaries were delineated for each of the five with 100% MCP estimations.

GPS radio-collar locations are provided as pooled (multi-year) (see Figure 9-7) and

annual (see Figures 9-8 to 9-12) MCP home ranges for each caribou.

The area and percentage of each home range that might overlap the terrestrial LSA is

summarized in Appendix 9C (see Table 9C-1). Approximately 12,471 ha (5.3%) of the

multi-year MCP home range for caribou ID 1750 overlaps the terrestrial LSA

(see also Figure 9-3). For caribou ID 1751, the overlap is approximately 3,248 ha (1.3%),

and for caribou ID 1863, ID 1906 and ID 2100, the multi-year MCP home ranges overlap

the terrestrial LSA to a lesser extent, about 160 ha to 890 ha (0.1% to 1.3%).

Annual MCP homes ranges for 2011 overlap the terrestrial LSA by 5,141 ha (2.7% of

home range) and 3,249 ha (1.4% of home range) for caribou ID 1750 and ID 1751

(see Appendix 9C, Table 9C-1). In 2012 and 2013, annual MCP homes ranges for these

caribou do not overlap the terrestrial LSA (see Figures 9-8 to 9-9). Similarly, for caribou

ID 1863, the annual MCP home ranges do not overlap the terrestrial LSA

(see Appendix 9C, Table 9C-1 and Figure 9-10). For caribou ID 1906, the 2013 annual

MCP home range overlaps the LSA by 411 ha (1.0% of home range), but no overlap

occurs in 2012 (see Appendix 9C, Table 9C-1 and Figure 9-11). Annual MCP home

range for caribou ID 2100 overlaps the LSA by 890 ha (1.3% of home range) in 2014 (the

only year GPS radio-collar locations were obtained for this individual) (see Appendix 9C,

Table 9C-1 and Figure 9-12).



Figure 9-7: Combined Multi-year MCP Home Range for Caribou ID 1750, 1751, 1863, 1906 and 2100
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Figure 9-8: Annual MCP Home Range for Caribou ID 1750 (2011 to 2013)
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Figure 9-9: Annual MCP Home Range for Caribou ID 1751 (2011 to 2013)
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Figure 9-10: Annual MCP Home Range for Caribou ID 1863 (2012 to 2014)
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^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^^̂̂̂
^^ ^̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂^̂
^̂̂̂̂̂̂̂
^̂̂̂̂̂̂^̂̂̂^^̂̂̂̂̂̂̂^̂̂^̂̂̂̂
^̂̂̂̂̂̂̂^^̂̂^^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂^̂̂̂̂̂^̂̂̂̂̂̂̂̂̂ ^
^ ^̂̂^̂̂̂̂̂̂̂^

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^ ^̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂ ^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂^̂^̂̂̂̂̂̂^ ^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂^̂̂̂^̂̂^̂̂̂̂̂̂̂ ^̂^̂̂^̂̂̂ ^̂^̂^^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂^̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^

^^̂̂̂ ^̂̂̂̂̂̂^̂̂ ^̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^ ^̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂^̂̂^̂̂̂ ^̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂^̂̂̂̂̂̂̂

^̂̂^^^̂̂̂̂̂̂̂̂̂̂̂̂

^^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂^̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂
^̂̂̂̂̂̂^̂̂̂^ ^^̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂^̂̂̂^̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^ ^̂̂ ^̂^̂̂̂ ^̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂ ^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂ ^̂^̂̂̂̂̂̂̂̂^̂̂̂̂̂^̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂

^^̂̂̂̂̂̂̂̂^̂̂̂^

^̂̂̂̂̂̂̂̂ ^ ^̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂^^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^ ^̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂ ^̂̂̂̂̂̂̂̂̂^ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂
^̂^^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂ ^ ^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂ ^̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^ ^̂

^̂̂̂̂̂̂̂^
^̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂^̂̂̂ ^̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^
^ ^̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂^̂̂ ^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂^̂
^̂̂̂̂̂ ^̂̂̂̂̂̂ ^̂ ^̂̂̂̂̂̂^^^̂̂

^̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂^̂̂^̂̂^̂^̂̂̂̂̂̂ ^ ^ ^̂̂^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂^̂̂^^^̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂^̂ ^̂̂̂̂ ^̂̂̂^̂̂̂̂^^̂̂^̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^ ^̂̂̂̂̂̂̂^̂^^̂̂̂̂̂̂̂̂̂̂̂^̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^
^ ^̂^̂̂̂̂̂̂̂^^̂̂

^
^̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂^̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^^̂̂̂̂̂^̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂
^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^

^̂̂̂̂̂̂̂̂̂̂ ^ ^̂^ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^^̂^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂^̂̂̂̂^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂

^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^ ^̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂^̂̂̂̂^̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂
^^̂̂̂̂̂̂

^̂̂̂^
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂

^

^
^^̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂ ^̂̂̂̂̂̂^ ^̂^ ^̂̂̂̂

^̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^

^̂
^̂̂̂̂

^^̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂
^̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂ ^̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂
^ ^

^
^

^̂̂^̂̂̂̂ ^̂̂ ^̂̂̂̂̂

^ ^̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂
^̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂^̂̂^

^^̂̂̂
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Figure 9-11: Annual MCP Home Range for Caribou ID 1906 (2012 to 2013)
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Figure 9-12: Annual MCP Home Range for Caribou ID 2100 (2014)
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The multi-year KDE indicate that habitat use in the terrestrial LSA between 2011 and

2014 is low for all caribou assessed relative to overall use of habitat. Using the 95%

isopleth (i.e., 95% of the locations fall within this area) as a conservative estimate, most

of the habitat selected is located within the Red Earth range boundary (see Figures 9-13

to 9-17). Caribou ID 1750, ID 1863, and ID 2100 also selected habitat within WBNP,

while caribou ID 1751 and ID 1906 selected habitat within the northern portion of the

terrestrial LSA.

Seasonal MCP home ranges are shown for each caribou in Figures 9-18 to 9-22. Seasonal

home range overlap with the terrestrial LSA was limited to late winter for three of the

caribou (ID 1750, 1751, 2100; see Figures 9-18, 9-19 and 9-22), while caribou ID 1906

was in the LSA only during the 2013 calving period (see Figure 9-21); the MCP of

caribou ID 1863 did not overlap the terrestrial LSA in any season (see Figure 9-20). For

caribou ID 1750 and ID 1751, approximately 4,843 ha (3.9%) and 3,248 (3.8%) of the

MCP 2011 late winter home ranges overlap the terrestrial LSA, respectively. For caribou

ID 2100, approximately 749 ha (1.1%) of the 2014 MCP late winter home range overlaps

the LSA and, for caribou ID 1906, approximately 408 km2 (29%) of the 2013 calving

period home range overlaps the terrestrial LSA.

Movement pathways near the terrestrial LSA are shown for each of these caribou during

late winter and calving periods (see Figures 9-23 and 9-24) and summarized as follows:

 Caribou ID 1750 made a west-to-east foray towards the terrestrial LSA between

April 17 and April 24, 2011. The closest location to the terrestrial LSA was

approximately 6 km to the northeast (see Figure 9-23). On April 27, 2011, caribou

ID 1750 moved 27 km from the southwest to the northeast and likely crossed the

terrestrial LSA (see Figure 9-23). The following day, this individual moved

approximately 52 km north to WBNP, where it stayed until late June, presumably to

calve.

 On April 17, 2011, caribou ID 1751 moved approximately 16 km from the southwest

to the northeast into the northern portion of the terrestrial LSA (see Figure 9-23).

This individual left the LSA on April 19 and remained 2 km to 3 km north of the

terrestrial LSA boundary until April 27. At this point, it moved to a location about

35 km northwest of the terrestrial LSA. Caribou ID 1751 remained in this area until

June 1, 2011, again presumably to calve.

 In 2012, pre-calving (i.e., late winter) movements for caribou ID 1750 and ID 1751

did not come within 10 km of the terrestrial LSA boundary.

 Caribou ID 1863 travelled northeast from the Red Earth range boundary to an area

about 15 km north of the terrestrial LSA between April 17 and 23, 2012. In

mid-April 2013, this individual travelled northeast into WBNP, where it remained

until June 8, 2013 (see Figure 9-24). Caribou ID 2100 took a similar path to WBNP

in April 2014 (see Figure 9-24). Neither of these individuals entered the terrestrial

LSA (i.e., has collar locations within the LSA boundary).

 Caribou ID 1906 travelled into the northwest portion of the terrestrial LSA on

May 4, 2013, and remained there until May 11, 2013 (see Figure 9-24).



Figure 9-13: Multi-year MCP Home Range and Multi-year Density for Caribou ID 1750 (2011 to 2013)
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Figure 9-14: Multi-year MCP Home Range and Multi-year Density for Caribou ID 1751 (2011 to 2013)
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Figure 9-15: Multi-year MCP Home Range and Multi-year Density for Caribou ID 1863 (2012 to 2014)
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Figure 9-16: Multi-year MCP Home Range and Multi-year Density for Caribou ID 1906 (2012, 2013)
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Figure 9-17: Multi-year MCP Home Range and Multi-year Density for Caribou ID 2100 
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Figure 9-18: Seasonal MCP Home Range for Caribou ID 1750 (2011 to 2013)
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Figure 9-19: Seasonal MCP Home Range for Caribou ID 1751 (2011 to 2013)
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GPS Collar Observation
Caribou ID 1751, Season
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Figure 9-20: Seasonal MCP Home Range for Caribou ID 1863 (2012 to 2014)
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^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂
^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^

^̂̂̂̂̂̂̂̂̂̂ ^ ^̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^^̂^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂^̂̂̂̂^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂

^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂^̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂^̂̂̂̂^̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂^^̂̂̂̂̂̂
^̂̂̂^

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂
^

^
^^̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂ ^̂̂̂̂̂̂^ ^̂^ ^̂̂̂̂

^̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^

^̂
^̂̂̂̂

^^̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂ ^̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂^^̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂^
^

^
^

^̂̂^̂̂̂̂ ^̂̂ ^̂̂̂̂̂

^ ^̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂
^̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂^̂̂^

^^̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^^̂̂̂̂̂̂̂̂̂̂̂̂^̂^̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂
^
^̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂

^ ^̂̂̂̂̂̂̂̂̂^ ^̂̂̂̂̂̂̂̂^̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂^^̂^^̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂ ^̂̂^̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂ ^̂̂̂̂^̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂^^ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂ ^̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^^̂̂̂̂̂̂̂^̂̂̂^̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂^̂̂̂̂^̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂ ^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂^ ^̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂

^
^̂̂^̂̂̂̂̂̂̂̂ ^̂̂ ^̂̂̂̂̂^̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂^̂̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂
^̂
^̂̂̂̂^̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂^̂̂^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^̂
^̂̂̂̂̂̂̂̂̂^

^̂̂̂̂̂̂̂̂̂̂^̂^̂̂̂̂̂ ^̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂ ^̂ ^̂̂̂̂̂̂̂̂̂̂ ^ ^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂
^̂̂^̂̂̂̂̂̂̂̂̂̂

^̂^̂̂̂̂̂^̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂ ^ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂^̂̂̂ ^̂̂
^̂̂̂̂ ^ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂^̂̂̂̂^̂̂^̂̂̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂

^̂̂̂^̂̂̂̂̂ ^̂̂̂^ ^ ^̂
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Figure 9-21: Seasonal MCP Home Range for Caribou ID 1906 (2012 to 2013)

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂^̂̂^̂̂̂̂̂^̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂
^^̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^ ^^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂
^̂^ ^̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂^̂̂̂̂̂^̂̂̂^̂̂̂̂̂̂̂̂^ ^̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂^̂̂̂̂̂^̂̂̂̂̂̂̂
^^

^^
^^̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂ ^̂̂^^̂̂̂̂̂̂̂̂^̂ ^̂̂̂^̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂^̂̂̂̂̂̂ ^̂̂̂̂̂^̂̂̂^̂ ^̂̂̂̂^^̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂^̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂^ ^ ^̂̂̂̂̂̂̂̂^̂^̂̂̂̂̂^̂̂̂^̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂^̂̂̂̂^̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂^^̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂^̂̂̂̂̂^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂

^

^̂̂̂̂̂̂̂̂̂̂̂̂̂
^ ^̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂^

^̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^ ^ ^̂̂^̂̂^̂̂̂̂̂̂̂^^̂̂^̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂^ ^̂̂̂^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂

^̂̂ ^̂̂̂̂̂̂̂̂̂^^
^̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^ ^̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂^̂̂^ ^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂
^̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂
^^^̂^ ^̂̂

^̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂
^̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂
^̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂^̂^^̂^^̂^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂ ^ ^ ^̂^̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^^̂ ^̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂^̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂^
^^̂̂^̂̂̂̂̂̂̂̂̂ ^
^^̂̂̂̂̂̂̂̂̂̂^ ^̂̂̂̂̂ ^̂̂̂

^

^̂̂
^

^̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

^
^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂^^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂
^̂̂̂̂̂̂̂̂̂ ^

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂ ^ ^ ^
^^̂̂̂̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂^^̂̂̂̂̂̂̂̂ ^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂^̂̂̂̂̂^̂̂̂̂

^̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂̂

At
ha

ba
sca

 R
ive

r

Lake
Claire

Atha
bas

ca 
Rive

r

Wood Buffalo National Park 

At
ha

ba
sca

 R
ive

r

McClelland
Lake

T95

T99

T96

T93

T97

T94

T98

T103

T104

T100

T105

T101

T106

T102

T92

R8R9R11 R10R12R13R14R15R16 R7
T107

R17W4

Birch Mountains
Wildland Provincial

Park

Richardson River
Dunes Wildland
Provincial Park

Acknowledgements: Base data: AltaLIS. 
Caribou Collar Data: AESRD (2014). Herds: Canvec.

³

GPS Collar Observation
Caribou ID 1906, Season

^ Late Winter   
^ Calving   
^ Summer   
^ Rut   
^ Early Winter   

Home Range
2012

Early Winter   
Rut   
Summer   
Late Winter   
Calving   

2013
Calving   
Early Winter   
Late Winter   

Caribou Herd Range
Red Earth   
Richardson   
West Side Athabasca   

Terrestrial Local Study Area
Vegetation and Wildlife
Regional Study Area
Project Disturbance Area
Township
Watercourse
Waterbody
National Park
Provincial Park

(Original page size: 8.5X11)
Author: CS Checked: CES

Frontier Project Update – Volume 2: Baseline Update, Section 9: Wildlife

File ID: 123511248-0192
Date: 1/20/2015

0 10 20 30

KILOMETRES
UTM Zone 12 NAD 831:600,000



Figure 9-22: Seasonal MCP Home Range for Caribou ID 2100 (2014)
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Figure 9-23: Movement Pathways of Caribou ID 1750 and 1751 near the Terrestrial LSA
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Figure 9-24: Movement Pathways of Caribou ID 1863, 1906 and 2100 near the Terrestrial LSA
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Home range and movement analyses indicate a small number of caribou from the

Red Earth herd do enter the terrestrial LSA; however, activity appears to be limited to the

northwest perimeter during late winter and early spring (April and May). Seasonal home

range analyses indicate late winter and calving activities occur in the terrestrial LSA

north of the PDA, while post-calving, rutting and early winter activities occur elsewhere,

primarily within the Red Earth range. Calving activities also appear to take place in

WBNP. Seasonal home range data are consistent with other studies for boreal caribou in

Alberta. These studies describe considerable overlap between summer and winter ranges

(Stuart-Smith et al. 1997; Dalerum et al. 2007), with larger winter ranges compared to

those during the calving season and summer (Fuller and Keith 1981; Stuart-Smith

et al. 1997).

Movement pathways suggest habitat accessed in the terrestrial LSA is primarily swamp

and treed fen. This habitat is unconnected to larger peatlands within the Red Earth range,

but it appears to offer temporary late-winter habitat, and possibly calving habitat, for

some members of the Red Earth population. Selection of peatland habitat has been

described for boreal caribou elsewhere in northeastern Alberta (e.g., Stuart-Smith et al.

1997; James et al. 2004; Wasser et al. 2011; Latham et al. 2013). Analysis of very high

frequency (VHF) collar data for boreal caribou south of the LSA (i.e., West Side

Athabasca River [WSAR] and East Side Athabasca River [ESAR] ranges) revealed that

98.7% of caribou locations were within fen complexes (Stuart-Smith et al. 1997).

Peatlands (e.g., fens and bogs) allow for spatial separation between caribou and alternate

prey species such as moose (Alces americanus) and deer (Odocoileus spp.), which are

more common in upland habitat (James et al. 2004; Latham et al. 2013).

9.3.3 Waterfowl Aerial Survey

All wetlands in the 2012 LSA boundary with suitable habitat (n=118) were surveyed for

waterfowl on July 18, 2012 (see Figure 9-25). Of the sites surveyed in 2012, 90 overlap

the terrestrial LSA (see Appendix 9C, Table 9C-5). A total of 325 adult waterfowl,

representing 13 species, were systematically recorded (i.e., target species for the survey

type; see Appendix 9C, Table 9C-2). A total of 122 waterfowl broods containing

590 juveniles were observed in 59 (66%) of the 90 wetlands surveyed in the terrestrial

LSA (see Appendix 9C, Table 9C-2 and Table 9C-5).

Most adult waterfowl were observed in marsh (MONG), shrubby swamp (SONS) and

open water (WONN) wetlands (77%; n=250), and most juveniles were observed in

MONG, WONN and open shrubby fen (FONS) wetlands (85% of juveniles, n=502;

see Appendix 9C, Table 9C-4). Nine green-winged teal (Anas crecca), provincially listed

as Sensitive (ESRD 2012), and three green-winged teal broods were systematically

observed at seven wetlands in the terrestrial LSA (see Appendix 9C, Table 9C-2). Five of

these wetlands are located in the central portion of the terrestrial LSA (see Figure 9-25).

Eight black tern (Chlidonias niger), provincially listed as Sensitive (ESRD 2012), were

observed incidentally at three wetlands during the survey (see Figure 9-25 and

Appendix 9C, Table 9C-3).



Figure 9-25: Waterfowl Aerial Survey Observations
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The large number of broods and high number of juveniles observed per adult pair

suggests that the terrestrial LSA contains functional waterfowl breeding habitat. The

relatively large number of observations (including broods and species of management

concern) in the central portion of the terrestrial LSA suggests this area contains important

breeding habitat for waterfowl relative to other wetland habitat in the terrestrial LSA.

Although waterfowl surveys were not carried out during spring and fall migration, the

high density of open water in the central portion of the terrestrial LSA, including several

shallow lakes, suggests this area also provides important stopover and feeding habitat for

waterfowl migrants travelling through the terrestrial LSA.

9.3.4 Common Nighthawk Surveys

Common nighthawk surveys were conducted from June 29 to July 7, 2012. Of the

51 sites surveyed, 48 were in the terrestrial LSA. A total of 47 common nighthawks were

systematically detected at 23 survey sites in the terrestrial LSA (see Appendix 9C,

Table 9C-6). Nine additional common nighthawks were observed incidentally during the

survey. Most observations were in the central region of the terrestrial LSA

(see Figure 9-26). Booming was observed at most sites where common nighthawks were

identified.

Common nighthawks were detected in five vegetation types and three structural stages

(see Appendix 9C, Tables 9C-7 and 9C-8). The number of observations in burned areas

was disproportionate to survey effort in this habitat; 34 (72%) of observations were

recorded in the 2011 Richardson fire footprint, but burned areas represented only

40% (~937 ha) of the total area surveyed (see Figure 9-26 and Appendix 9C,

Table 9C-7). Observations were high in both burned upland (n=18; 38%) and burned

wetland (n=16; 34%) ecosites. Common nighthawks were almost exclusively observed in

open areas with low ground cover (i.e., structural stages between 0 and 3a). Surveyors

recorded 45 observations in these areas; this represents 96% of the total

(see Appendix 9C, Table 9C-8).

Common nighthawks prefer open and semi-open areas with little ground cover, including

recently burned-over areas (Semenchuk 1992; COSEWIC 2007; FAN 2007). Results of

the 2012 field survey confirm relatively high use of recently burned-over areas and

preference for disturbed sites and habitat with lower structural stages. Similar results

have been described for common nighthawk in the vegetation and wildlife RSA. For

example, Golder (2011) recorded 71% of systematic common nighthawk observations in

recently burnt habitat during 2011 surveys in the Jackpine Mine Expansion LSA.



Figure 9-26: Common Nighthawk Survey Sites and Observations 
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9.3.5 Short-eared Owl Surveys

Short-eared owl surveys were carried out at 10 sites in the terrestrial LSA between

June 29, 2012 and July 7, 2012 (see Figure 9-27). No short-eared owl were detected

during 2012 surveys, nor were they detected systematically during 2006, 2008, and 2010

nocturnal owl surveys for the Project. However, two observations of adult short-eared

owl were recorded incidentally during 2008 bat echolocation surveys (see incidental

observation locations in Figure 9-27).

Low detection rates are expected for short-eared owl in the terrestrial LSA because of the

species’ nomadic and cyclic nature, secretive behaviour and generally low abundance,

particularly in the boreal forest (BSI 2010; Wiggins et al. 2010). Short-eared owl

detectability was estimated to be ~30% during an extensive study in Ontario (Keyes

2011). Observations of this species are limited in the oil sands region; however,

see Golder (2007).

9.3.6 Breeding Bird Surveys

The 2012 breeding bird surveys were carried out between June 29, 2012 and July 7, 2012.

A total of 107 sites (i.e., point counts) were surveyed, 81 of which were located in the

terrestrial LSA (see Figure 9-28). Sites in the terrestrial LSA were situated in

16 vegetation types, including burned upland and lowlands (see Appendix 9C,

Table 9C-9). An additional 233 breeding bird sites were surveyed in 2006, 2008 and 2010

in the terrestrial LSA (see Figure 9-28). Detailed methods and results from 2006, 2008

and 2010 surveys are provided in the Integrated Application (see Volume 2, Section 9

and Appendix 9C).

Abundance

Seventy bird species were recorded during the breeding bird survey in 2012, including

incidental observations. Of the 70 songbird or woodpecker species detected, 46 species

were recorded systematically in the terrestrial LSA at 487 distinct territories

(see Appendix 9C, Table 9C-10 and Table 9C-11).

In 2012, the 15 most abundant species accounted for 76% of observations. Ovenbird was

the most abundant songbird recorded, followed by Tennessee warbler and chipping

sparrow. Tennessee warbler was the most widely distributed species, occurring in 13 of

the 16 vegetation types surveyed in the terrestrial LSA in 2012.



Figure 9-27: Short-eared Owl Survey Sites and Incidental Observations 
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Figure 9-28: Breeding Bird Survey Sites and Observations of SARA-Listed Songbirds (2006 – 2012)
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Density

In 2012, the overall mean breeding bird density in the terrestrial LSA was

212 territories/100 ha (see Appendix 9C, Table 9C-11). Densities were highly variable

among vegetation types, ranging from 96 territories/100 ha in patterned open fens

(FOPN) to 446 territories/100 ha in shrubby swamps (SONS) (see Appendix 9C,

Table 9C-11). Five vegetation types were sampled just once, including f3, BTNN, SONS,

FTNN and FOPN. Considering the variety of factors that influence the number of birds

observed at a single site, density estimates based on three or fewer sites should be

interpreted with caution. Five vegetation types were surveyed five or more times. Of

these, densities were the highest in d2 (210 territories/100 ha) and lowest in e1

(127 territories/100 ha) (see Appendix 9C, Table 9C-11). Ovenbird had the highest

density (25 territories/100 ha) of all species observed in 2012 (see Appendix 9C,

Table 9C-10).

Diversity

The Shannon diversity index is used to characterize communities, factoring in both the

abundance and evenness of species across multiple sampling locations. In 2012, breeding

bird diversity in the terrestrial LSA ranged from 30.0 in burnt upland to 3.0 in FOPN

(see Appendix 9C, Table 9C-11). Other vegetation types with high diversity include burnt

wetland (22.7), d2 (16.1) and e3 (11.3).

Community

Of the 70 woodpecker and songbird species recorded in 2012, two are federally listed

species of management concern. These are Canada warbler and olive-sided flycatcher.

Both species are listed as Threatened (Schedule 1) under SARA. Five Canada warbler

were observed systematically (n=2) and incidentally (n=3) in the terrestrial LSA during

the 2012 breeding songbird survey. Two olive-sided flycatcher were observed

incidentally during the 2012 breeding songbird survey; however, these observations were

not within the terrestrial LSA. Canada warbler (n=10) and olive-sided flycatcher (n=3)

have been observed incidentally and systematically in the terrestrial LSA during previous

breeding surveys (see Figure 9-28 and Appendix 9C, Table 9C-16). A third SARA-listed

songbird species, rusty blackbird, (Special Concern – Schedule 1) was observed

incidentally (n=2) in the terrestrial LSA in 2008 (see Figure 9-28).

Five provincially listed species of management concern were recorded systematically in

the terrestrial LSA during the 2012 survey. These species are: western tanager (Piranga

ludoviciana), least flycatcher (Empidonax minimus), common yellowthroat (Geothlypis

trichas), black-backed woodpecker (Picoides arcticus), and pileated woodpecker

(Dryocopus pileatus).
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CEMA indicator species for old growth and mixedwood bird communities were also

observed systematically in the terrestrial LSA during the 2012 breeding bird survey.

These indicator species include:

 Four Priority I old-growth species: red-breasted nuthatch (Sitta canadensis), winter

wren (Troglodytes troglodytes), brown creeper (Certhia Americana), black-throated

green warbler (Setophaga virens)

 Four Priority II mixedwood species: yellow-bellied sapsucker (Sphyrapicus varius),

magnolia warbler (Setophaga magnolia), rose-breasted grosbeak (Pheucticus

ludovicianus), blue-headed vireo (Vireo solitaries)

Provincially listed species and CEMA indicator species observed incidentally in the

terrestrial LSA during the 2012 breeding bird survey include:

 broad-winged hawk (Buteo platypterus)

 western tanager

 common yellowthroat

 black-backed woodpecker

 pileated woodpecker

 olive-sided flycatcher

 least flycatcher

 sora

 white-winged crossbill (Loxia curvirostra)

 ruffed grouse (Bonasa umbellus)

 black-capped chickadee (Poecile atricapillus)

 blue jay (Cyanocitta cristata)

Overall, 46 songbird or woodpecker species were systematically documented in the

terrestrial LSA. The relative abundance of breeding bird species in the terrestrial LSA is

comparable with results from other breeding bird surveys conducted in the vegetation and

wildlife RSA (e.g., TrueNorth Energy 2001; Golder 2007).

The terrestrial LSA supports a wide diversity of songbird and woodpecker species. Of

these, ovenbird, Tennessee warbler, chipping sparrow, white-throated sparrow, and

Swainson’s thrush had the highest breeding territory densities in 2012. The overall mean

densities of breeding birds have remained relatively consistent over the multiple survey

years. Densities are also similar to those from other breeding bird surveys in the

vegetation and wildlife RSA (e.g., TrueNorth Energy 2001; Golder 2007). Breeding bird

diversity varies throughout the terrestrial LSA based on the quality of habitat in each

vegetation type.
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9.3.7 Rail Surveys

Nocturnal broadcast surveys were carried out from July 2 to 8, 2012 and from July 2 to 9,

2013. Ten broadcast sites were surveyed in 2012 and 45 were surveyed in 2013. An

additional 98 rail broadcast sites were surveyed in the terrestrial LSA in 2008 and 2010

(see Figure 9-29). Detailed methods and results from the 2008 and 2010 surveys are

provided in the Integrated Application (see Volume 2, Section 9 and Appendix 9C).

Thirteen sora were recorded systematically in the terrestrial LSA in 2012

(see Figure 9-29). Most sora observations were in marshes (MONG: 69%, n=9;

see Appendix 9C, Table 9C-12). In 2013, 61 rail representing two species were recorded

at 28 stations in the terrestrial LSA (see Figure 9-29). A total of 60 sora were observed at

28 stations, most frequently in shrubby fen (FONS: 42%, n=25) and marsh

(MONG: 32%, n=19) vegetation types (see Appendix 9C, Table 9C-12). One Virginia

rail was observed at a single station within a shrubby swap (SONS) (see Figure 9-29 and

Appendix 9C, Table 9C-12). No yellow rails were observed during the 2012 and 2013

surveys. A yellow rail was observed systematically in 2008 in the southeast portion of the

terrestrial LSA in shrubby fen habitat adjacent to the Athabasca River (see Figure 9-29).

Between 2012 and 2014, 34 sora were incidentally observed in the LSA

(see Figure 9-29). Incidental observations of rail were recorded most often in MONG

(56%, n= 19) and shallow open water (WONN: 26%, n= 9) wetlands (see Appendix 9C,

Table 9C-13).

Rail survey data indicate that sora is widely distributed and abundant in the terrestrial

LSA, whereas yellow rail and Virginia rail are less abundant and appear to have localized

distributions in the terrestrial LSA. Systematic observations occurred at targeted wetland

types that were expected to have suitable habitat for breeding rails. Based on survey

observations, suitable sora habitat appears to be most abundant in the southern peninsula

of the terrestrial LSA (adjacent to the Athabasca River) and in the southcentral and

northeast regions of the terrestrial LSA. Few sora were documented at survey sites in the

central region of the terrestrial LSA, north of Unnamed Lake 2. This is likely because of

this area’s lack of marsh and open graminoid wetland, which is the preferred habitat for

this species.



Figure 9-29: Rail No cturnal Survey Sites and Observatio ns (2008 – 2013)
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9.3.8 Amphibian Surveys

9.3.8.1 Amphibian Nocturnal Surveys

Nocturnal surveys were conducted from May 21 to 28, 2013, and from May 23 to June 2,

2014.

 In 2013, 61 sites were surveyed in the terrestrial LSA and an estimated

1,767 amphibians were recorded, including Canadian toad (n=21), wood frog

(Lithobates sylvaticus; n=82) and boreal chorus frog (Pseudacris maculata; n=1,664)

(see Table 9-2). Amphibians were heard at 84% (n=51) of survey sites.

 In 2014, 95 sites were surveyed in the terrestrial LSA and 11,442 amphibians were

recorded. These comprised two species, wood frog (n=97) and boreal chorus frog

(n=11,354) (see Table 9-2). Amphibians were heard at 97% (n=92) of survey sites.

Table 9-2 Systematic Amphibian Nocturnal Acoustic Survey Observations
in the Terrestrial LSA (2013 to 2014)

Species Observed

2013 2014

Approximate
Number of
Individuals

Number of Sites
Occupied

Approximate
Number of
Individuals

Number of Sites
Occupied

Canadian toad 21 5 0 0

Wood frog 82 30 97 32

Boreal chorus frog 1,664 43 11,345 87

Total 1,767 51
1

11,442 92
1

NOTE:
1

Some sites were occupied by more than one individual. These values indicate the total number of sites occupied by
at least one species.

Two of the amphibian species observed—wood frog and Canadian toad—are considered

species of management concern.

 Canadian toad was observed at two sites along the southcentral periphery of the

terrestrial LSA and at another site along the northcentral periphery of the terrestrial

LSA near Unnamed Waterbody 29 (see Figure 9-30).

 Wood frog was observed throughout regions of the terrestrial LSA that were

surveyed (see Figure 9-30).

 Western toad, another amphibian species of management concern with the potential

to occur in the terrestrial LSA, was not detected during 2013 and 2014 nocturnal

amphibian surveys.

Nocturnal acoustic surveys were conducted at 47 additional sites in the terrestrial LSA in

2010. Detailed methods and results from the 2010 survey are presented in the Integrated

Application (see Volume 2, Section 9 and Appendix 9C).



Figure 9-30: Amphibian Nocturnal Survey Sites and Observations (2010-2014) 
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In 2013, boreal chorus frog were observed in 12 vegetation types, wood frog in eight

vegetation types and Canadian toad in two vegetation types (see Appendix 9C,

Table 9C-14). Boreal chorus frogs were most often encountered at survey sites in marsh

(MONG) habitat (n=10 sites). Wood frogs were most often encountered in hardwood and

coniferous forested and wooded swamps (SFNNhs and STNNhs, SFNNcs and STNNcs:

n=7 sites each), and Canadian toads were most commonly observed in non-patterned

open, shrub-dominated fens (FONS; n=4) (see Appendix 9C, Table 9C-14). In 2014,

boreal chorus frog and wood frog were observed in fewer vegetation types (n=8 and n=9,

respectively) compared to in 2013, even though more sites were surveyed

(see Appendix 9C, Table 9C-14). Boreal chorus frog and wood frog were most often

encountered in MONG habitat (n=37 and n=10, respectively).

9.3.8.2 Visual Encounter Survey

Amphibian visual encounter surveys were conducted from July 23 to 30, 2013 at

49 wetlands representing nine vegetation types. Canadian toad, wood frog and boreal

chorus frog were detected during the 2013 surveys. A single young of the year Canadian

toad was observed in marsh habitat along the western perimeter of Unnamed Lake 1

(see Figure 9-31). Wood frog were found at 74% (n=37) of wetlands surveyed and boreal

chorus frogs were found at 36% (n=18) of wetlands surveyed (see Figure 9-31). Adult

wood frogs were observed most often in marshes (MONG; n=101) and wooded

coniferous swamps (STNNcs; n=136), while young of the year wood frogs were observed

in greatest numbers in shallow open water (WONN; n=165) and MONG (n=102)

(see Appendix 9C, Table 9C-15). Adult boreal chorus frog were observed most often in

non-patterned, shrub-dominated open fens (FONS; n=21) and MONG habitat (n=11), and

young of the year were observed most often at non-patterned, open graminoid-dominated

fens (FONG; n=53) (see Appendix 9C, Table 9C-15). No amphibians were found at 9 of

the 49 wetlands surveyed.

Visual encounter surveys were conducted at 35 additional sites in the terrestrial LSA

prior to 2012 (1 site in 2006, 34 sites in 2008; see Figure 9-31). Detailed methods and

results from 2006 and 2008 surveys are provided in the Integrated Application

(see Volume 2, Section 9 and Appendix 9C).



Fig ure 9-31: Amphibian Visual Encounter Survey Sites and Observations (2006 – 2013)
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9.3.8.3 Discussion

Amphibian observations were distributed throughout wetlands in the terrestrial LSA, and

species abundance and richness greatest was in the central part. Three amphibian

species—Canadian toad, boreal chorus frog and wood frog—were systematically

documented during amphibian surveys. Western toad was not detected during acoustic

surveys, nor was it detected systematically during 2006 and 2008 baseline tadpole

surveys (see Volume 2, Section 9.3.9 in the Integrated Application). However, a juvenile

western toad was observed incidentally in the northeast corner of the terrestrial LSA in

2010.

Failure to detect western toad during systematic surveys does not confirm this species’

absence in wetlands surveyed, particularly since its presence and abundance might

depend on climate conditions, underlying patterns of distribution, and interactions with

other species. As such, population numbers can fluctuate from year to year. Nonetheless,

results indicate that western toad and Canadian toad occur at much lower numbers

throughout the terrestrial LSA compared to wood frog and boreal chorus frog. The

relative abundance of boreal chorus and wood frog in the terrestrial LSA is comparable to

results from other amphibian surveys that were conducted in the vegetation and wildlife

RSA (e.g., Golder 2007). Canadian toad and western toad ranges extend into northeastern

Alberta (Russell and Bauer 2000), and both species have previously been recorded in low

numbers in areas adjacent to the vegetation and wildlife RSA (AXYS 1999, 2000;

TrueNorth Energy 2001; Imperial Oil 2005; Husky 2004; Golder 2007).

9.3.9 Beaver Lodge Aerial Survey

The beaver lodge aerial survey was conducted on October 26 and 27, 2012. Weather on

both days was overcast with no precipitation, and visibility was suitable for conducting

aerial surveys. Small ponds were ~90% to 100% frozen, and larger ponds and lakes were

~25% to 75% frozen. Snow cover was low enough to allow for lodge classification and

food cache detection, but made dam classification and sightings of muskrat lodges

difficult in areas with higher snow accumulations (i.e., ~10 cm to 15 cm).

Surveys covered 280.9 km of watercourse and 553.8 ha of wetland. A total of 103 active

lodges, 139 inactive lodges, 122 active dams and 150 inactive dams were recorded within

the terrestrial LSA (see Table 9-3 and Figure 9-32). Active lodge density was

0.19 lodges/km of linear watercourse and 0.10 lodges/ha of wetland surveyed

(see Table 9-3). Active dam density was higher than lodge density along watercourses

(0.30 dams/km) and similar to density for lodges in wetlands (0.07 dams/ha). A single

beaver was observed outside of a wetland lodge. Three muskrat lodges were recorded in

wetlands during the survey.



Figure 9-32: Beaver Lodge Aerial Survey Observations
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Table 9-3 Observations of American Beaver and Common Muskrat Features
in the Terrestrial LSA (2012)

Feature

Watercourses Wetlands

Total
Observations

Number of
Observations

Density
[No. per km]

Number of
Observations

Density
[No. per ha]

Active lodges 52 0.19 51 0.10 103

Inactive lodges 49 0.17 90 0.17 139

Active dams 83 0.30 39 0.07 122

Inactive dams 79 0.28 71 0.13 150

Beaver(s) observed ND N/A 1 N/A 1

Muskrat lodges ND N/A 3 0.006 3

NOTES:

ND = Not detected or determined

N/A = Not applicable

Results from the aerial survey indicate that beavers occur in wetlands and watercourses

throughout the terrestrial LSA; however, active lodge density is lower than estimates

from other regional surveys. Density has varied from 1.17 lodges/km for the Horizon

project (Canadian Natural 2002) to 0.69 lodges/km for the Shell Jackpine Mine – Phase 1

project (Golder 2002), and 0.62 lodges/km for the Shell Jackpine Mine Expansion

(Golder 2007). Densities derived from research undertaken by the Alberta Oil Sands

Environmental Research Program (AOSERP) in the late 1970s were comparable to

results for the terrestrial LSA, with values ranging from 0.32 lodges/km of stream

(Searing 1979, cited in Wiacek et al. 2002) to 0.40 lodges/km of stream (Gilbert 1979,

cited in Wiacek et al. 2002).

9.3.10 Observations of Wildlife Species of Management Concern

This section addresses wildlife species of management concern that were detected, either

systematically and incidentally, through direct observation or evidence of occurrence

(e.g., tracks or scat). These observations were made during field surveys carried out in the

terrestrial LSA and includes observations described in the Integrated Application.

All wildlife species of management concern recorded during 2005 to 2014 baseline

surveys are listed in Appendix 9C, Table 9C-16. A total of 17 mammal species, 54 bird

species and 3 amphibian species of management concern were observed or otherwise

detected (systematically or incidentally) in the terrestrial LSA during these surveys.

Mammals

A total of 12 mammal species of management concern were recorded during systematic

surveys and 5 additional species were detected incidentally in the terrestrial LSA between

2005 and 2014 (see Appendix 9C, Table 9C-16 and Figures 9-33 and 9-34).
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The most abundant mammal species observed (systematically and incidentally) was

snowshoe hare (574 observations), which is considered a Priority I wildlife indicator

species (CEMA 2001).

For ungulates, the most abundant species observed (systematically and incidentally) was

moose (511 observations). Moose are also considered a Priority I wildlife indicator

species (CEMA 2001). Of the 256 bison observations in the Ronald Lake BSA, 169 were

recorded in the terrestrial LSA. Ronald Lake bison are currently considered non-wildlife

provincially; however, wood bison are listed as Special Concern by COSEWIC (2014a)

and Threatened under SARA (2014a). A single observation of boreal caribou (pellet

sample) was recorded incidentally in the terrestrial LSA. Boreal caribou are considered

At Risk provincially (ESRD 2012) and Threatened federally (SARA 2014b).

Four bat species of management concern were observed in the terrestrial LSA during the

bat systematic surveys:

 hoary (Lasiurus cinereus)

 silver-haired (Lasionycteris noctivagans)

 little-brown myotis

 northern myotis

Little-brown and northern myotis were recently (2014) listed as Endangered by SARA

(2014c). Eastern red bat were observed incidentally in the terrestrial LSA. There were

also 52 incidental observations of American black bear (see Appendix 9C, Table 9C-16).

Other species of management concern observed include Canada lynx, wolverine, fisher

(Martes pennanti), grey wolf (Canis lupus), northern river otter (Lontra canadensis),

common muskrat and American beaver (see Appendix 9C, Table 9C-16 and Figures 9-33

and 9-34).

Birds

Overall, 53 bird species of management concern were observed or otherwise detected in

the terrestrial LSA during baseline surveys between 2006 and 2014 (see Figure 9-35 and

Figure 9-36). A total of 40 species were recorded during systematic surveys, whereas

51 species were detected incidentally (see Appendix 9C, Table 9C-16). Observations

include 8 bird species of management concern that are federally listed (COSEWIC 2014):

 short-eared owl

 horned grebe

 common nighthawk

 yellow rail

 barn swallow

 Canada warbler

 olive-sided flycatcher

 rusty blackbird



Figure 9-35: Bird Species of Management Concern - Systematic Observations 
(2006 to 2013) 
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Figure 9-36: Bird Species of Management Concern - Incidental Observations 
(2005 to 2014)
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Thirty bird species observed in the terrestrial LSA are provincially listed (ESRD 2012)

and 34 are listed under the CEMA wildlife priority list (CEMA 2001). Twenty-one of the

provincially listed and CEMA species observed were songbirds, and the remaining

species comprise waterfowl, raptors, upland game birds, owls, woodpeckers and common

nighthawk (see Appendix 9C, Table 9C-16).

Sora was the most widespread bird species of management concern, observed at

140 locations systematically and incidentally (see Appendix 9C, Table 9C-16). Of the

songbird species of management concern recorded in the terrestrial LSA, least flycatcher

had the widest distribution (observed at 56 locations), followed by western tanager

(42 locations) and common yellowthroat (39 locations) (see Appendix 9C, Table 9C-16).

Amphibians

Three amphibian species of management concern were recorded in the terrestrial LSA:

Canadian toad, western toad and wood frog (see Figure 9-37 and Figure 9-38). Canadian

toad was recorded at eight locations systematically and once (a single juvenile)

incidentally; western toad was recorded once incidentally (a single juvenile in 2008); and

wood frog was recorded at 150 locations systematically and at six locations incidentally

(see Appendix 9C, Table 9C-16). Canadian toad has also been recorded in the vegetation

and wildlife RSA during surveys in the PRM project area (Golder 2007). In the terrestrial

LSA, Canadian toad was observed in adult and juvenile life stages, and wood frog was

observed in all three life stages (adult, juvenile and tadpole).

9.4 Species Diversity

Wildlife species diversity ratings for the vegetation and wildlife RSA are presented in

Volume 3, Section 11.



Figure 9-37: Amphibian Species of Management Concern - Systematic Observations (2006 to 2014)
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Figure 9-38: Amphibian Species of Management Concern - Incidental Observations (2005 to 2014)
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10 Historical Resources

10.1 Introduction

This section summarizes the baseline historical resources data collected for the Frontier

Oil Sands Mine Project (the Project). It presents additional data gathered since filing the

Integrated Application in 2011 and includes an overview of:

 historical resources studies previously conducted for the Project

 results of those studies

 anticipated impacts on identified historical resources sites

 supplemental studies that are recommended or required to mitigate impacts to

historical resources

Information collected as part of the historical resources baseline study was used to inform

the assessment update for the Project.

The baseline update reflects revisions to the Project disturbance area (PDA) resulting

from the Teck–Shell asset exchange, changed tailings management strategy and updated

mine plan (see Volume 1, Section 2). It follows a structure similar to the historical

resources baseline submitted as part of the Integrated Application (Volume 2,

Section 11). Where there is no update to a section since the Integrated Application, the

section has not been repeated here. Only sections with revisions or new information, or

those required for context, are presented. As such, the original baseline study is

referenced as a companion document to this baseline update.

10.1.1 Background

The information on historical resources, regulatory setting and definitions provided in the

Integrated Application has not changed and remains applicable to this baseline.

Historical resources in Alberta are protected under the Historical Resources Act and

include archaeological, historic period and palaeontological sites, artifacts and fossils;

some types of traditional use sites are also considered to be historical resources. Under

the Historical Resources Act, no historical resources site can be disturbed without

approval of the Minister of Alberta Culture and Tourism (ACT). ACT determines and

issues the requirements for historical resources impact assessment (HRIA) studies and for

mitigation measures for each historical resource site. ACT also issues Historical

Resources Act clearance for developments to proceed.

10.1.1.1 Archaeological Setting

Although new historical resources sites have been identified in the region since the

Integrated Application for the Project was filed, there is no change to the regional

archaeological setting.



Volume 2: Baseline Update

Section 10: Historical Resources Frontier Oil Sands Mine Project Update

Page 10-2 June 2015

10.1.1.2 Previous Studies and Current Update

Previous historical resources studies conducted for the Project include:

 scoping studies, which assessed the archaeological potential of the study area and

provided recommendations as to the scope and nature of future studies

 HRIA studies for portions of the PDA. These studies were conducted prior to filing

the Integrated Application and focused on areas of high archaeological potential

within the PDA (as defined in the Integrated Application).

Since filing the Integrated Application, Teck has conducted further HRIA studies in

2012, 2013 and 2014.

10.1.2 Objectives

The objectives of the historical resources baseline update are the same as previously

described in the Integrated Application. Specifically, these objectives are to:

 identify historical resources sites within the PDA

 assess identified sites and evaluate their heritage value and interpretive potential

 identify potential impacts to historical resources sites from the Project

 design acceptable site-specific mitigation programs to eliminate adverse effects of the

Project on identified sites

 meet the requirements outlined in the terms of reference issued for the Project by

Alberta Environment (AENV 2009)

10.1.3 Study Areas

The PDA remains the relevant study area for historical resources. Vegetation clearing,

Project construction and mine operations will affect historical resources in the PDA by

disrupting the sediments that contain archaeological sites, thereby affecting the site

contents and context.

The PDA has changed from that described in the Integrated Application (see Figure 1-1)

and no longer includes the south development area (SDA). Overall, the PDA is expected

to be 118 ha less than what was originally applied for in the Integrated Application

(i.e., an area of 29,217 ha instead of 29,335 ha). For details, see Section 1.5.

10.2 Methods

The scope and nature of historical resources studies required for the Project are

determined through ongoing consultation with ACT. Data sources and methods used for

this baseline update are similar to those described in the Integrated Application and

include desktop review of historical data sources, field studies, site evaluations and

reporting.
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10.2.1 Desktop Review

Data sources include:

 historical resources site data on file at ACT

 the Listing of Historic Resources (ACT 2015, March update); ACT assigns historical

resources values (HRVs) to lands that contain or are believed to contain historical

resources. Lands that have been assigned HRVs are added to the Listing of Historic

Resources, which is updated twice a year. ACT and proponents use the Listing of

Historic Resources to screen some types of proposed development relative to

historical resources concerns.

 archaeological consultant reports from the region

 relevant literature on archaeology and geology in the PDA

 traditional use studies prepared by Aboriginal communities for the Project

 relevant maps, imagery and data to determine the archaeological potential in the

PDA. This includes, for example, using:

 light detection and ranging (LiDAR) imagery to identify elevated landforms that

are of high potential to contain archaeological sites. Elevated landforms serve as

suitable habitation settings and travel routes, and archaeological sites are

therefore more commonly identified on elevated landforms than in poorly

drained terrain.

 aerial photos and topographic maps to select areas with high potential to contain

archaeological sites that are not visible on LiDAR imagery. Watercourses and

waterbodies (including features such as ancient channels) are more easily

observed on aerial photos and topographic maps; these areas would have been

attractive to precontact peoples due to the variety of resources that would have

been available at these locations.

10.2.2 Field Studies

Areas considered to have high archaeological potential in the PDA were selected for

HRIA field studies, which included:

 inspection of any near-surface exposures

 shovel testing at target areas to identify subsurface cultural materials

 site assessments (when archaeological or historic period sites were identified) to

evaluate and document identified historical resources. Site assessments were

conducted as per ACT guidelines.

 systematic shovel testing to determine site density, vertical and horizontal site extent,

and potential for interpretation
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10.2.3 Site Evaluations

Heritage value was evaluated for each historical resources site identified based on the

capacity of the site to contribute to the current understanding of cultural history and its

potential to address current research problems within the discipline. These evaluations

consider site integrity, types of cultural materials present, types of features identified,

density and diversity of cultural materials within the site, and the uniqueness of the site.

In this region, sites that are assigned the highest heritage value are large and complex,

contain time or culture diagnostic artifacts such as projectile points or processed animal

bone, contain a variety of lithic materials including materials that are non-local, and are

undisturbed.

ACT assigns an HRV to individual historic resources sites once the sites have been

reported to ACT and reviewed. HRVs range from 0 to 4. Historical resources sites

assigned an HRV of 0 do not require any additional investigation or avoidance. Sites that

are assigned an HRV of 1, 2, 3, or 4 require avoidance or additional investigation before

they can be impacted.

10.2.4 Reporting

As required by ACT guidelines, reporting included:

 completion of archaeological site forms

 artifact cataloguing, analysis and curation

 compilation of all required data (environmental setting, archaeological overview,

methods employed, results of studies, formulation of recommendations) into an

HRIA report for each study completed

10.3 Results

10.3.1 Listing of Historic Resources

The desktop review identified 59 sections of land in the PDA on the current Listing of

Historic Resources (ACT 2015, March update) for archaeology, indicating that these

sections have HRVs related to archaeological resources. Lands that have been assigned

HRVs by ACT contain (or are thought to contain) historical resources.

10.3.2 Previous Studies

To date, seven historical resources studies have been completed for the Project

(see Table 10-1).
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Table 10-1 Historical Resources Studies

Archaeological
Permit Number Reference

Type of
Study General Location

Results

New Sites
Identified

Sites
Revisited Recommendations

2006-576 Youell 2007 Scoping Lease 14 1 1 HRIA studies

2008-192 Gryba and
Tischer
2009a

Scoping Lease 311 and
areas east of
Lease 311

32 0 HRIA studies and mitigation studies
at identified sites

2008-265 Gryba and
Tischer
2009b

HRIA Lease 14 18 0 Historical Resources Act clearance
for the Lease 14 study area, except
for sites where further mitigation
studies were recommended

2010-123 Roskowski
et al. 2012

HRIA Lease 14, Lease
311 and
peripheral areas

101 1 Mitigation studies at most sites,
further HRIA studies across
portions of the lease, Historical
Resources Act clearance at sites
with low heritage value

2012-157 Foster 2013 HRIA 2012 study area
(roughly
analogous to the
Six Year Mine
Plan)

57 1 Mitigation studies at most sites,
further HRIA studies at identified
data gaps, Historical Resources Act
clearance at those sites with low
heritage value

2013-157 Foster and
Tischer
2013

HRIA
(site
flagging)

Planned Oil Sands
Exploration (OSE)
Program

0 18 Known sites were flagged for
avoidance in advance of planned
OSE activities; ongoing avoidance
was recommended for all known
sites with heritage value.

2014-150 Foster 2015 HRIA End of
Preproduction
(Mid-2021)

34 0 Mitigation studies at most sites,
further HRIA studies at identified
data gaps, Historical Resources Act
clearance at those sites with low
heritage value

Two of these studies (Youell 2007; Gryba and Tischer 2009b) are not relevant to the

Project Update because they were conducted on Lease 14 (i.e., the south development

area), which is no longer part of the PDA. In addition, some historical resources sites

identified in other studies now fall outside the PDA.

10.3.3 Archaeological Potential

Based on an updated review of datasets and maps, the archaeological potential in the

PDA is consistent with the conclusions presented in the Integrated Application. Overall,

the northwestern portion of the PDA is considered to have low archaeological potential.

This portion of the PDA is largely featureless and watercourses are poorly incised and

prone to high sedimentation carried by runoff from the Birch Mountains. Although

precontact peoples undoubtedly travelled through this area, evidence of precontact

occupation of these lands would have been obscured by sedimentation in this area. It has

been recommended that ACT grant Historical Resources Act clearance for this area

(Roskowski et al. 2012).
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The rest of the PDA contains numerous landscape features that have high archaeological

potential:

 Areas adjacent to waterbodies and watercourses would have been attractive to

precontact peoples due to the variety of resources that would have been available at

these locations. Watercourses between the Birch Mountains (to the west) and the

Athabasca River (to the east) might have served as travel routes for accessing

resources such as lithic (stone tool) material. More ancient water features, such as

extinct watercourse channels, might represent locations that earlier precontact

peoples in the region would have used due to the resources present.

 Elevated landforms surrounding water features would have been highly suitable for

habitation sites, and therefore would have the highest potential to contain

archaeological sites.

 Linear landforms such as dune features that are present particularly in the eastern part

of the PDA would have served as travel routes, possibly between areas further north

(i.e., current-day northern Alberta, Yukon and Northwest Territories) and culturally

significant areas to the south (e.g., the Cree Burn Lake and Quarry of the Ancestors

archaeological site complexes on the east side of the Athabasca River).

The large number of archaeological sites that have been identified on the PDA confirms

that this area was heavily used in the past compared to other oil sands areas. As such, the

PDA represents an area of with very high archaeological potential overall.

10.3.4 Historical Resources Sites

A total of 197 historical resources sites are on record in the PDA (see Figure 10-1). All of

these sites are precontact archaeological sites, although two also contain minor historic

period components. Site types identified include isolated finds, artifact scatters, lithic

workshops and camp sites.

Many of the sites identified are considered to have high heritage value due to their large

size and complexity. This potentially reflects lengthy occupations, multiple occupations

by different groups over time, or specialized activities at the site. Processed animal bone

has been recovered at a number of sites. Using radiocarbon dating, this material can

provide specific information about the period of site occupation. Recovery of dateable

materials is generally rare in boreal forest archaeological sites, but approximately 50 sites

have produced potentially dateable bone. To date, radiocarbon dates obtained from

archaeological sites identified during the HRIAs demonstrate continuous occupation back

to over 2,000 years before present. In addition, culturally diagnostic projectile points

have been recovered that suggest occupation of the area extends back as far as

7,500 years before present.



Figure 10-1: Historical Resources Sites on or near the PDA
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At many of the historical resources sites, multiple lithic (stone tool) material types have 

been recovered, likely reflecting long occupations at these sites and a variety of activities. 

At several sites, exotic materials such as obsidian have been recovered, reflecting trade or 

travel to relatively distant locations. Three obsidian artifacts collected have been 

submitted for sourcing, with results indicating an origin for two of the pieces at Mount 

Edziza, in northwestern British Columbia, and the third at Anahim Peak, in southcentral 

British Columbia. Features such as hearths have also been identified at sites in the PDA. 

These are relatively uncommon in the boreal forest and can potentially provide 

information about activity areas, site age, and cultural affiliation. One of these hearths is 

the source of one of the radiocarbon dates. 

Although ACT has not yet issued site-specific mitigation requirements for any these sites, 

additional assessment, mitigation studies (or both) have been recommended at many of 

these sites prior to any Project-related impacts. In response, ACT has assigned 132 sites a 

HRV of 4, indicating that further study is required prior to Project-related impact. 

Seventeen additional sites identified in 2014 have been recommended to ACT for HRV 4 

values.  

10.4 Summary 

The additional historical resources data collected for the Project Update confirm the 

findings of previous studies—namely that the archaeological potential of the PDA is high 

compared to other areas in the region. Seven historical resources studies have been 

conducted for the Project to date. Based on these studies, 197 archaeological sites lie 

within the PDA, including 149 sites that have been assigned a HRV of 4 (or for which a 

HRV of 4 is recommended). These 149 sites will likely require additional investigation 

prior to any impact.  

Additional HRIA investigations in the PDA will be completed as required by ACT to 

address data gaps. This work will be completed using a phased approach so that all 

necessary studies are completed in advance of vegetation clearing in each development 

area.  
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11 Traditional Land Use

11.1 Introduction

The baseline update for traditional land use summarizes the traditional land uses and

traditional knowledge detailed in Aboriginal-led studies conducted since Teck filed the

Integrated Application. At the time of writing, traditional use studies have been

conducted for the Frontier Oil Sands Mine Project (the Project) by several potentially

affected Aboriginal communities, including the:

 Athabasca Chipewyan First Nation (ACFN)

 Mikisew Cree First Nation (MCFN)

 Fort McKay First Nation and Fort McKay Métis (Fort McKay)1

 Fort McMurray Métis Local 1935 (Métis Local 1935)

 Fort Chipewyan Métis Local 125 (Métis Local 125)

This update also reflects revisions to the Project disturbance area (PDA) resulting from

the Teck–Shell asset exchange, changed tailings management strategy and updated mine

plan (see Volume 1, Section 2). The terrestrial and aquatics local study areas (LSAs) have

been revised to reflect these changes.

The baseline update for traditional land use follows a structure similar to the traditional

land use baseline submitted as part of the Integrated Application (Volume 2, Section 13).

Where there is no update to a section since the Integrated Application, the section has not

been repeated here. Only sections with revisions or new information, or those required as

context, are presented. As such, the original baseline study for traditional land use is

referenced as a companion document to this baseline update.

11.1.1 Background

In addition to the First Nation and Métis groups identified in the Integrated Application,

the Project is located on lands identified by Métis Local 1935 as being traditionally used

by their members. Teck has actively consulted with Métis Local 1935 with the intent of

understanding the nature and extent of traditional uses in the PDA, applicable LSAs and

regional study areas (RSAs). Teck provided funding to Métis Local 1935 to prepare a

Project-specific traditional use study (TUS), which has been completed and is

incorporated into this baseline update.

1 Fort McKay First Nation and Fort McKay Métis submitted a joint traditional land use study for the Project.
Therefore, for the purposes of this baseline and the subsequent traditional land use assessment, traditional land use
will be discussed collectively for these two groups.
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Teck has also provided funding to Métis Local 125 to prepare a Project-specific TUS. At

the time of writing, the executive summary from this study has been provided by Métis

Local 125, and has been incorporated into this baseline update.

Teck has committed capacity funding for Lakeland (Lac La Biche) Métis Local 1909

(Métis Local 1909) to undertake Project-specific traditional knowledge and traditional

land use studies.

Information included as part of the traditional land use baseline update was limited to the

Project-specific traditional use studies that are currently available. This includes TUS

reports prepared by Fort McKay, ACFN, MCFN and Métis Local 1935 and the executive

summary prepared by Métis Local 125. As information from Métis Local 1909 studies

becomes available, it will be considered in the Project design and mitigation measures.

11.1.2 Objectives

The objectives of the traditional land use baseline study remain the same as previously

described in the Integrated Application. Specifically, these objectives are to:

 determine how the area around the Project is used for traditional land uses by First

Nations and Métis communities

 document historical and current land use activities and traditional knowledge in the

LSA and RSA

 document the traditional land use and traditional knowledge of Aboriginal

communities that may use the PDA (Fort McKay, ACFN, MCFN and Métis Locals

125, 1909 and 1935, in relation to the study areas)

 inform Project planning and development of mitigation strategies to reduce the

effects of the Project on traditional land uses

 meet the requirements outlined in the terms of reference issued for the Frontier

Project by Alberta Environment (AENV 2009)

The baseline information presented here will be used to determine Project-related effects

on traditional land uses and to identify possible mitigation strategies. For details, see the

traditional land use assessment (Volume 3, Section 17).

11.1.3 Study Areas

Study areas were selected to encompass the spatial extent of potential effects on

traditional land and resource use that have potential to be affected by the Project, either

alone or in combination with other regional developments. Study areas for traditional

land and resource use correspond to those used in assessing effects on the underlying

resources used in traditional harvesting. As such, effects on traditional activities and

resources can be discussed on the same scale. For example, the study areas used to

discuss bison harvesting are identical to those used in the updated wildlife assessment to

discuss potential effects on bison populations.
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11.1.3.1 Local Study Areas

For the purpose of this baseline update, two LSAs are used to describe traditional land

use by potentially affected Aboriginal communities:

 The terrestrial LSA (see Figure 11-1) is used to describe hunting activities, trapping,

plant harvesting and culturally important sites and areas. For a more detailed

discussion of the terrestrial LSA and its boundaries, see Volume 3, Section 2.

 The aquatics LSA (see Figure 11-1) is used to describe traditional fishing activities.

For details about the aquatics LSA and its boundaries, see Volume 3, Section 2.

Both the terrestrial LSA and aquatics LSA have been revised to reflect changes to the

Project resulting from the Teck–Shell asset exchange, changed tailings management

strategy and revised mine plan.

The terrestrial LSA partially overlaps the following four Registered Fur Management

Areas (RFMAs): RFMA 1275, 2016, 2892 and 2939 (see Figure 11-1). These RFMAs

(traplines) are boundaries recognized by the Government of Alberta and are used to

allocate land to harvest fur-bearing animals by Aboriginal and non-Aboriginal trappers.

11.1.3.2 Regional Study Areas

Traditional activities involving terrestrial resources (i.e., hunting, trapping, plant

harvesting and cultural uses) are discussed in relation to the traditional land use RSA

(see Figure 11-2). The traditional land use RSA is unchanged from the Integrated

Application and corresponds to the vegetation and wildlife RSA. It is 1,195,560 ha and

was delineated to capture all direct effects associated with the Project, combined with

effects from operating, approved and planned developments.

Traditional fishing is discussed in relation to the aquatics RSA (see Figure 11-2).

11.1.3.3 Ronald Lake Bison Study Area

In response to Aboriginal community concerns regarding potential effects of the Project

on the Ronald Lake bison herd, a distinct study area was created to assess the effects of

the Project on the Ronald Lake bison herd. The Ronald Lake bison study area (BSA) was

defined using information available in 2011 about the herd’s range (see Figure 11-3).

This information included data from Alberta Sustainable Resource Development (ASRD

2010) [now Alberta Environment and Sustainable Resource Development (ESRD)] and

traditional knowledge from ACFN (2011) and MCFN (2011).

For further information about the Ronald Lake BSA, which is used in the discussion of

bison harvesting, see the baseline update for wildlife (Section 9.1.2.3).



Figure 11-1: Terrestrial and Aquatics LSAs and RFMAs
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Figure 11-3: Ronald Lake Bison Study Area
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11.2 Methods 

Data for this baseline update was collected from Project-specific traditional land use 
studies produced by Aboriginal communities from 2011 to present.  

11.2.1 Literature Review 
Teck has reviewed and considered the following Project-specific traditional knowledge 
and traditional land use studies in this baseline update: 

Athabasca Chipewyan First Nation  

• Candler, C. and the Firelight Group Research Cooperative. 2013a. Athabasca 
Chipewyan First Nation Knowledge and Use Report and Assessment for Teck 
Resources Limited Proposed Frontier Oil Sands Mine Project. Prepared on behalf of 
Athabasca Chipewyan First Nation. 

Mikisew Cree First Nation  

• Candler, C., Olsen, R. and the Firelight Group Research. 2013b. Mikisew Cree First 
Nation Indigenous Knowledge and Use Report and Assessment for Teck Resources 
Limited’s Proposed Frontier Oil Sands Mine Project. Prepared on behalf of Mikisew 
Cree First Nation. 

• Elias, P.D. 2011. Mikisew Cree Use of Lands and Resources in the Vicinity of the 
Proposed Teck Resources and SilverBirch Energy Frontier Oil Sands Project. 
Prepared for Mikisew Cree First Nation. 

Fort McKay First Nation and Fort McKay Métis  

• Fort McKay Sustainability Department and Integral Ecology Group. 2011. 
Traditional Land Use Study for the Teck and SilverBirch Frontier Project. Submitted 
to Teck and SilverBirch. 

Fort McMurray Métis Local 1935 

• Woven Paths. 2015. Fort Chipewyan Métis Local 125. Métis Land Use & Ecological 
Knowledge Study. Executive Summary: Teck Resources Ltd Frontier Mine. Prepared 
by K. Dertien-Loubert on behalf of Fort Chipewyan Métis Local 125. [Full report 
n.d.; forthcoming] 

Fort Chipewyan Métis Local 125 

• Woven Paths. n.d. Fort Chipewyan Métis Local 125. Métis Land Use & Ecological 
Knowledge Study. Executive Summary: Teck Resources Ltd. Frontier Mine. Prepared 
by K. Dertien-Loubert on behalf of Fort Chipewyan Métis Local 125. [Final report 
forthcoming.] 
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11.2.2 Planned Traditional Land Use Studies

Teck has committed to providing funding to Lakeland Métis Local 1909 (Métis Local

1909) to undertake traditional land use and traditional knowledge research related to the

Project.

Once the Métis Local 1909 traditional land use and traditional knowledge study is

complete, Teck is committed to working with Métis Local 1909 to better understand,

discuss and address potential Project-related effects on this community.

11.2.3 Limitations

Teck acknowledges that inherent limitations exist in representing traditional land use and

traditional ecological knowledge data when this information is removed from its original

context. Wherever possible, data was retained as presented in the original document. In

some cases, data and observations were paraphrased and discussed by topic in an effort to

summarize the information in a format that would meet the goals of this baseline update.

Another limitation when considering traditional land use data and traditional knowledge

is the need to protect the intellectual property of Aboriginal communities. For example,

in presenting this data, buffering has been added by Aboriginal communities to locations

shown in figures to protect the identity of precise locations. In these situations, Teck has

considered the entire buffered area to comprise an area of traditional land use. The

limitation in this regard may be less accurate, but is a more conservative consideration of

traditional land use and traditional knowledge data.

11.3 Results and Discussion

11.3.1 Aboriginal Community Background

The Aboriginal communities and information provided in the Integrated Application has

been expanded in this baseline update to consider the community of Fort McMurray.

Fort McMurray is situated at the confluence of the Athabasca and Clearwater rivers and

is located approximately 110 km south of the Project. Originally established as a

Hudson’s Bay Company trading post, the community now has a mix of Aboriginal and

non-Aboriginal residents. The Project is situated in lands indicated by the Métis

community of Fort McMurray as supporting their traditional activities.

11.3.2 Traditional Land Use Reported in the Literature

This section identifies traditional land uses for each of the potentially affected Aboriginal

and Métis communities identified in Section 11.1. To meet the objectives of this baseline

update, in some cases, data and observations have been organized and summarized by

topic. Similarly, information mapped in the traditional land use studies was compared and

described in relation to the PDA and study areas defined in Section 11.1.3. Wherever

possible, information from TUS reports was excerpted and presented as in the original

report; however, some paraphrasing was also done to effectively summarize the

documents.
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11.3.2.1 Fort McKay First Nation and Fort McKay Métis

Traditional Land Use Study for the Teck and SilverBirch Frontier Project
(Fort McKay and Integral Ecology Group 2011)

In August 2011, Fort McKay Sustainability Department submitted a traditional land use

study and assessment for the Project (Fort McKay and Integral Ecology Group 2011),

hereafter referred to as the Fort McKay study. This section summarizes the information

found in the Fort McKay study. Fort McKay requested that the study be included with the

Integrated Application; however, assessment work had progressed beyond the point

where new information could be integrated prior to filing. Instead, the study was

appended in its entirety (see Volume 8, Appendix 6A of the Integrated Application).

For the Project Update, Fort McKay’s study has been incorporated into the baseline study

and assessment.

Fort McKay’s study area was based on the PDA defined in the Integrated Application. At

that time, the PDA included the south development area (SDA), which is no longer part

of the Project. The PDA defined in the Project Update is 29,217 ha, 118 ha smaller than

in the Integrated Application.

The objectives of the Fort McKay study were to:

 Identify past, present, and prospective traditional land use values in the Local Study

Area (LSA) and to assist the Fort McKay Sustainability Department (FMSD) in

assessing the potential effects of the proposed Project on both these values and the

broader rights and interests of the Community of Fort McKay. This includes

collection of information relating to potential impacts and mitigation of the

development on Fort McKay Community land-use values and interests in the vicinity

of the Project. The proposed mitigation measures are not included in this report as

the FMSD would like to meet with Teck and SilverBirch to discuss mitigations related

to TLUS [traditional land use study] as well as other discipline components in a

meeting developed expressly for that purpose;

 Build capacity within the Fort McKay Community to conduct their own TLUS; and

 Assess potential Project-specific effects and the Project’s contribution to cumulative

effects on traditional land use values, traditional land use opportunities and on the

Treaty and Aboriginal rights and interests of the Community of Fort McKay.

[Fort McKay and Integral Ecology Group 2011, p. ii]

Fort McKay’s study presents land use data according to ‘traditional land use values,’

where:

a ‘value’ refers to a specific place, resource or interest reported by the

Community, and considered important to the on-going practice of Community

interests and use, including Aboriginal and Treaty rights, in the region.

[Fort McKay and Integral Ecology Group 2011, p. 31]
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The Fort McKay study defined seven categories of traditional land use values that have

been summarized below:

 Cultural or spiritual values (e.g., gathering places, burial places, ceremonial areas,

story places, teaching areas)

 Habitation values (e.g., cabins, camps, village sites)

 Subsistence values (e.g., procurement of moose, caribou, other game, fur bearers,

fish, birds and eggs, berries, food plants, medicinal and sacred plants, water sources,

and locations where specific tasks related to processing these resources take place)

 Trapping or commercial values (e.g., trapping, guiding/outfitting, tourism, timber)

 Critical wildlife or ecological values (e.g., mineral licks, special habitats, calving

areas)

 Transportation values (e.g., trails, water transport corridors, historical migration

routes)

 Indigenous landscape values (e.g., place names, boundary markers, orientation

points, mnemonic values)

Although the Fort McKay study uses the same terminology to define study areas as the

baseline update for traditional land use (i.e., LSA and RSA), the study areas are different.

For clarity, the areas defined in the Fort McKay study are referred to here as the Fort

McKay LSA and the Fort McKay RSA (see Figure 11-4). The Fort McKay LSA

encompassed the PDA (as defined in the Integrated Application), plus a 10 km buffer in

all directions. Most of the Fort McKay LSA overlaps the traditional land use RSA, with a

small portion located north of Township 102 and situated north of the traditional land use

RSA. The Fort McKay RSA includes the full extent of the Fort McKay traditional

territory.

The baseline update for traditional land use focuses on the site-specific values and their

location relative to the traditional land use study areas. However, in addition to site-

specific areas considered to have traditional land use value, non-site specific values were

also presented in the Fort McKay study. These included regional environmental concerns,

and the effects that changes in land use can have on the intangible aspects of Aboriginal

culture and Aboriginal communities.

Information presented in the Fort McKay study included primary data, resulting from

interviews conducted specifically for the study, as well as a literature review of

previously documented information.

Issues and concerns reported in the Fort McKay study are summarized in

Section 11.3.3.1. The following sections summarize traditional land use information and

traditional knowledge included in the Fort McKay study, described by activity type.



Figure 11-4: Fort McKay Local Study Area
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Hunting

Fort McKay community members have traditionally hunted for a variety of animals

throughout their traditional territory, including moose, caribou, bison, deer and bear as

well as smaller game such as ‘chicken’ (grouse and ptarmigan) and rabbits. Fall is an

important time for moose hunting, although hunting occurs year round. Waterfowl are

often hunted in the spring.

For the purposes of this baseline update, subsistence values and critical wildlife or

ecological values reported in the Fort McKay study were assumed to potentially represent

hunting information.

Subsistence values reported in the Fort McKay study are associated with the harvesting

of wildlife, fur-bearers, fish, birds (including eggs), plants (food, medicinal and

ceremonial or sacred), and water sources. A total of 24 site-specific subsistence values

were identified in the Fort McKay LSA based on community interviews conducted for

the Fort McKay study. Another 60 subsistence values reported in the Fort McKay study,

gathered from previous research, are also located in the Fort McKay LSA. Of these 84

subsistence values, all but two appear to overlap the traditional land use RSA based on a

comparison of the traditional land use RSA and Figure 4 of the Fort McKay study.

The terrestrial LSA boundary and the aggregated polygons of subsistence values mapped

in Figure 4 of the Fort McKay study were compared, and the data show a large area of

overlap. The Fort McKay LSA was noted for moose, caribou, deer, duck, grouse and

bison harvesting. Current use of the Fort McKay LSA by a Fort McKay family was

documented in the study. This family also indicated that:

 no alternative hunting areas were available to them

 existing development around their community has increased the reliance on the Teck

leases for hunting

A large area of overlap was also observed between the terrestrial LSA and critical

wildlife and ecological values mapped in the Fort McKay LSA. These wildlife and

ecological values might include, but are not limited to, mineral licks, special habitats and

calving areas. In addition, Fort McKay members indicated that the entire Fort McKay

LSA was important wildlife habitat, particularly given the loss of habitat resulting from

existing development. Seven areas in the Fort McKay LSA were specifically identified as

providing important habitat for caribou, wolf, bison, fisher, marten and porcupine.

Specific spatial extents of each of these important habitats were not identified.

Trapping

Fort McKay community members have harvested a variety of fur-bearers throughout

their traditional territory and in the Fort McKay LSA. Species include lynx, wolf, fisher,

muskrat, ermine, beaver, wolverine, weasel, otter, squirrel, bear, fox and mink.

Preparation for the trapping season typically begins in fall and occurs through spring.
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Members of Fort McKay have noted the importance that traplines hold for families and

the Fort McKay community because family traplines often become preferred hunting

areas. Regarding the importance of traplines, the Fort McKay study states:

Despite the Fort McKay traditional seasonal round and Treaty and Aboriginal rights

that are not limited to traplines, community members have come to feel that their

land use practices are often limited to their traplines.

[Fort McKay and Integral Ecology Group 2011, p. 53]

This has increased the importance of traplines, and a common concern expressed in the

Fort McKay study was the adverse effects that development can have on accessing

traplines.

Trapping and commercial values are associated with trapping, guiding, outfitting, tourism

and timber. A total of 38 trapping or commercial values were recorded in the Fort McKay

LSA based on research conducted for the Fort McKay study. All but one of these value

locations appear to overlap the traditional land use RSA.

There is a large area of overlap between the locations of trapping or commercial values

mapped in the Fort McKay LSA (as presented in Figure 4 of the Fort McKay study) and

the terrestrial LSA. However, many of these value locations have been joined together to

create larger polygons, so the number of values that overlap the terrestrial LSA is not

identifiable. No Fort McKay-held RFMAs are located in the terrestrial LSA, although it

was reported that trapping may occur outside the boundaries of Fort McKay-held

traplines.

Fishing

Historically, fishing was a common summertime subsistence gathering activity that

would also occur in fall and winter. However, it has been noted that:

Some people in Fort McKay currently still fish, but to a more limited extent due to the

industrial uptake of land and people’s perception of health risk attributed to

pollution.

[Fort McKay and Integral Ecology Group 2011, p. 16]

Some Fort McKay members have also indicated that they no longer consume fish from

the Athabasca River because of health concerns. Currently, much of Fort McKay’s

fishing activities are concentrated in the region of Namur and Gardiner lakes, which fall

outside the aquatics RSA. Traditionally harvested fish species include Arctic grayling,

burbot, cisco, goldeye, lake trout, lake whitefish, longnose sucker, northern pike, walleye,

white sucker and yellow perch.

Twenty-four site-specific subsistence values are located in the Fort McKay LSA based on

community interviews conducted for the Fort McKay study. Another 60 subsistence

values reported in the Fort McKay study were gathered from previous research.

Subsistence values include, but are not limited to, fishing locations. The aquatics LSA

and RSA were compared to the Fort McKay subsistence values in Figure 4 of the Fort
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McKay study, and the data show a large area of overlap, particularly along the Athabasca

River.

Plant Harvesting

Berry picking has been identified as an important subsistence and cultural activity. Often,

berry picking would occur in spring and fall. Some berries species harvested include

cranberry, blueberry, bunchberry, raspberry, chokecherry, strawberry and Saskatoon

berry. Berries may be eaten raw, boiled, dried, frozen or canned.

Plant harvesting data reported in the Fort McKay study indicates 84 site-specific

subsistence values are located in the Fort McKay LSA. Subsistence values include, but

are not limited to, plant harvesting locations for food, medicinal and ceremonial

purposes. A comparison of the terrestrial LSA and the Fort McKay subsistence values

(presented in Figure 4 of the Fort McKay study) show a large area of overlap. In addition

to a variety of berry species, medicinal plants were also noted as occurring in the Fort

McKay LSA.

Culturally Important Sites and Areas

Cultural and spiritual values reported in the Fort McKay study include (but are not

limited to) gathering places, burial places, ceremonial areas, story places and teaching

areas. A comparison of cultural and spiritual values mapped in Figure 4 of the Fort

McKay study and the terrestrial LSA show that:

 three of these values occur in the terrestrial LSA and are located adjacent to the

Athabasca River

 three other cultural and spiritual values are located beyond the terrestrial LSA, but

within the Fort McKay LSA on the east side of the Athabasca River. These values

fall within the traditional land use RSA.

Habitation values include, but are not limited to, cabins, camps and village sites. Multiple

habitation values (mapped in Figure 4 of the Fort McKay study) overlap the terrestrial

LSA. Additional habitation values are located beyond the terrestrial LSA but within the

Fort McKay LSA. Twenty-five habitation values were identified during interviews

conducted for the Fort McKay study. Of these, 15 locations were ground-truthed as part

of the study. During the ground-truthing, an additional three previously unreported sites

were observed. It was also noted that additional habitation values were indicated by

interviewees; however, the interviewees were unable to provide mappable locations to

these values in the interview setting.

One indigenous landscape value is located in the Fort McKay LSA. This value is located

west of the terrestrial LSA, but in the traditional land use RSA. Indigenous landscape

values may include place names, boundary markers, orientation points or mnemonic

values.
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Access Considerations

Transportation values include, but are not limited to, trails, water transport corridors and

historical migration routes. A network of transportation values, mapped in Figure 4 of the

Fort McKay study traverse the terrestrial LSA and the Fort McKay LSA. A Fort McKay

family, who currently harvests in the Fort McKay LSA (including portions of the Teck

Frontier oil sand leases), has also indicated that a system of trails exists that connect the

community of Fort McKay with the Fort McKay LSA.

Fort McKay has indicated that the construction of new roads allows increased

competition from non-Aboriginal harvesters for wildlife resources. In addition:

Industrial activity from forestry, seismic and drilling programs has created barriers

to old trails, run over top of other trails and also created new more direct travel

routes. The changes to transportation routes and increasing redundancy in road

access in some areas has led to confusion for many Community members who

previously access the [Fort McKay] LSA on trails that date back decades if not

hundreds of years.

[Fort McKay and Integral Ecology Group 2011, p. 54-55]

11.3.2.2 Community of Fort Chipewyan

No additional traditional land use information or traditional knowledge is available

regarding the community of Fort Chipewyan since the Integrated Application was

completed. Information provided in the Integrated Application remains applicable to this

baseline update. For information about Métis Local 125, see Section 11.3.3.5.

11.3.2.3 Athabasca Chipewyan First Nation

Athabasca Chipewyan First Nation Knowledge and Use Report and
Assessment for Teck Resources Limited Proposed Frontier Oil Sands Mine
Project (Candler et al. 2013a)

In November 2013, ACFN submitted a Project-specific traditional knowledge and use

report (Candler et al. 2013a), hereafter referred to as the ACFN report. The ACFN report

included archival research and results of:

a series of focus groups and individual mapping interviews with ACFN elders and

land users from February 2012 to April 2013. These data were considered alongside

existing data from previous ACFN studies.

[Candler et al. 2013a, p. iii]
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The report provided the following in description of its objectives:

The primary goal of this study is to articulate ACFN knowledge and use values2 that

have been documented to date and which are related to the proposed Project area,

including how ACFN use has changed over time, where areas of lost use resulting

from impacts by oil sands or other developments already exist, and how the Project is

likely to influence ACFN knowledge and use, including the practice of treaty rights3,

within and adjacent to the proposed Project footprint.

[Candler et al. 2013a, p. 1-2]

Although the ACFN report uses the same study area terminology (i.e., LSA and RSA)

that is used in this baseline update, the study areas are different. For clarity, the areas

defined in the ACFN traditional knowledge and use report are referred to as the ACFN

local study area and the ACFN regional study area in this document (see Figure 11-5).

The ACFN regional study area covers a large area around surrounding the PDA and

extends northward to include portions of the Peace-Athabasca Delta (PAD). The ACFN

local study area was defined as the PDA (as defined in the Integrated Application) plus a

5 km buffer in all directions.

Additional information was provided for an area that includes the PDA plus a 250 m

buffer. This smaller area falls within the terrestrial LSA and the aquatics LSA.

The ACFN report recorded ‘knowledge and use values’ held by ACFN members. These

values include site-specific (mapped) and non-site specific (non-mapped) values. The

baseline update for traditional land use focuses on the site-specific values and their

location relative to the traditional land use study areas. However, the ACFN report notes

that “site-specific values imply a much wider range of activities and a wider geographic

area upon which the meaningful practice of that use relies” (Candler et al. 2013a, p. 37).

Non-site specific values are those that

may be specific to a resource or other concern, but which are spatially indistinct or

difficult to map. […] Non-site specific [values] also include intangible cultural

resources, such as the transmission of knowledge across generations and the

continued use of traditional place names.

[Candler et al. 2013a, p. 38]

2 For the purpose of this [the ACFN] report, an ‘ACFN knowledge and use value’ is any reported cultural
resource, tangible or intangible, including site-specific (mapped) and non-site specific (non-mapped) value that is
considered important to ACFN livelihood and Treaty rights, or is associated with past, present or planned ACFN
use (Candler et al. 2013a, p. 1).

3 For purpose of this [the ACFN] report, treaty rights are understood to include, but are not limited to, hunting,
fishing, trapping and gathering for sustenance and livelihood, as well as ancillary practices (Candler et al. 2013a,
p. 2).
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Issues and concerns identified in the ACFN traditional knowledge and use report are

summarized in Section 11.3.3.2 of this baseline update. The following sections

summarize traditional land use information and traditional knowledge included in the

ACFN report, discussed by traditional activity.

Hunting

ACFN members interviewed for the ACFN report indicated that key resources included

moose, bison, woodland caribou, barren-ground caribou and small games such as grouse

and ptarmigan. Moose was also noted as being highly important and as the most

commonly harvested animal by ACFN hunters.

For the purposes of this baseline update, subsistence site-specific values and

environmental values reported in the ACFN report were assumed to represent hunting

information. Subsistence site-specific values mapped in the ACFN report include

“harvesting and kill sites, plant food and medicine collection areas, and trapping areas

reported in the [ACFN] LSA and [ACFN] RSA” (Candler et al. 2013a, p. 38). In total, 20

subsistence values were reported in the ACFN local study area, which falls within the

traditional land use RSA. The ACFN report specified that these subsistence values

include kill sites and preferred hunting areas. Based on a comparison of mapped

information provided in the ACFN report and the traditional land use RSA and Ronald

Lake BSA, multiple moose, bison and caribou harvesting locations are located in the

traditional land use RSA and in the Ronald Lake BSA. Additional subsistence sites

mapped in Figure 4 of the ACFN report are also located in the traditional land use RSA.

Environmental values include highly valued habitats for important species, including

moose, bison and caribou. Four environmental features were recorded to overlap a 250 m

area around (and including) the original PDA (as defined in the Integrated Application).

These values were characterized as “important habitat for moose, rare woodland caribou

and wood bison populations” (Candler et al. 2013a, p. 55). Fourteen environmental

values were recorded in the ACFN local study area, and therefore are within the

traditional land use RSA. These included bison, caribou and moose habitat and a wildlife

movement corridor that connects the Athabasca River and Firebag River to the Birch

Mountains.

ACFN have indicated that bison are an important subsistence, material and cultural

resource. ACFN have also described the complex cultural and spiritual relationship that

its members have with the land and waters and the cultural resources within them,

including bison. This relationship has been described as “highly personal and place-

specific” (Candler et al. 2013a, p. 23). In addition, ACFN has expressed how the

harvest of critical food, cultural and other resources, including moose, bison,

caribou, migratory birds, or particular kinds of fish, berry, or medicine, is associated

with particular areas that cannot easily be replaced.

[Candler et al. 2013a, p. 23]
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Given this, ACFN consider disturbance affecting the Ronald Lake bison herd to be of

particular concern as it is the only reliably harvestable bison herd available to ACFN

members. The use of bison has been central to the ACFN both historically and currently,

particularly for families associated with the Poplar Point and Point Brule areas. Elders

from those locations recall “being raised on bison” (Candler et al. 2013a, p. 65).

Historically, bison harvesting was conducted in winter and currently much hunting of the

Ronald Lake bison herd still occurs during this time.

The Project falls within the ke’s hochela nene (Poplar Point Homeland zone) cultural

protection area, of which, the Ronald Lake bison herd is a defining component. The

ACFN report describes bison as plentiful in the area surrounding and including the

Project and this same area as “some of the most sensitive and important habitat identified

by ACFN knowledge holders” (Candler et al. 2013a, p. 63). It was also noted that core

wood bison habitat occurs north of the Project, in the Ronald Lake BSA. Several bison

kill sites are located in this area, and bison were harvested just north of the PDA as

recently as winter 2013 by ACFN members residing in Fort McKay. ACFN harvesters

have reported specific observations of bison in the Birch Mountains and near Unnamed

Waterbody 19.

The ACFN report expressed that ACFN members are currently experiencing serious

limitations harvesting bison within ACFN lands, and several ACFN members have

voiced concerns regarding the effects of further industrial development. For example:

ACFN members report that as of winter 2013, preliminary Project exploration,

drilling, and road building is having noticeable effects on bison and bison habitat.

Project impacts to bison, bison hunting trails and large truck traffic seriously

impacted the winter 2013 bison hunts.

[Candler et al. 2013a, p. 65]

Similarly, one ACFN member observed that it now takes him longer to hunt bison and

attributes this change to the effects of industrial disturbance in bison habitat. Pressures

from non-ACFN hunting are reported to be affecting the herd.

Changes in the migratory patterns of birds have also been observed, which has resulted in

a reduction in the harvesting of these species. Caribou have also been observed

approximately 5 km west of the PDA.

Trapping

The ACFN report identified three historic or currently held ACFN Registered Fur

Management Areas (445, 1714 and 2863).

 RFMA 445 is located on the east side of the Athabasca River, just north of the

traditional land use RSA.

 RFMA 1714 is located on the east side of the Athabasca River and south of

McClelland Lake and is within the traditional land use RSA.

 RFMA 2893 is located on the east side of the Athabasca River, adjacent to the

terrestrial LSA and within the traditional land use RSA.
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The ACFN report states:

though [an RFMA] may be legally held by an individual, it often provides a resource

used by the wider ACFN community and is frequently important to the collective use

and rights of the First Nation as a whole.

[Candler et al. 2013a, p. 28]

Subsistence site-specific values, mapped in the ACFN report include trapping areas.

Therefore, in this baseline update, subsistence site-specific values were considered to

potentially represent trapping locations. Twenty subsistence values were reported in the

ACFN LSA, which falls within the traditional land use RSA. Based on a comparison of

subsistence sites mapped in Figure 4 of the ACFN report and the traditional land use

RSA, additional subsistence sites are also located in the traditional land use RSA.

Fishing

Subsistence site-specific values, mapped in the ACFN report include fishing locations

and other forms of subsistence gathering. A fishing area along the Athabasca River was

reported within 250 m of the PDA, and therefore is located in the aquatics LSA and RSA.

Twenty subsistence values were reported in the ACFN local study area. These locations

included “preferred fishing areas for pickerel, walleye, and whitefish along the Athabasca

River and near its confluence with the Firebag Rivers” (Candler et al. 2013a, p. 55),

which is located in the aquatics RSA. In addition, an important habitation, fishing and

fish spawning area was noted at Tabił k’e, “translated by ACFN elders as ‘Net Setting

Place,’ and sometimes called, in English, Lobstick Point” (Candler et al. 2013a, p. 55).

Although subsistence values were recorded in relation to fishing, and mapped as

overlapping the Athabasca River, the ACFN report notes that:

ACFN members now restrict their intake of fish to fish caught in inland lakes or

tributaries away from the Athabasca River as a result of widespread concerns

regarding contaminants in the Athabasca.

[Candler et al. 2013a, p. 26]

Plant Harvesting

Subsistence site-specific values, mapped in the ACFN report include “plant food and

medicine collection areas […] reported in the [ACFN] LSA and [ACFN] RSA” (Candler

et al. (2013a, p. 38). Therefore, in this baseline update subsistence site-specific values

were considered to potentially represent plant harvesting locations. A cranberry

harvesting area was recorded within 250 m of the PDA, and therefore is located in the

terrestrial LSA. Twenty subsistence values were reported in the ACFN local study area,

which falls within the traditional land use RSA. These subsistence values include areas of

blueberry and cranberry harvesting. A comparison of subsistence sites mapped in

Figure 4 of the ACFN report and the study areas used in the baseline update indicates that

additional subsistence sites are located in the traditional land use RSA.
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Culturally Important Sites and Areas

Habitation values include “temporary or occasional, and permanent or seasonal camps

and cabins” (Candler et al. 2013a, p. 38). Six habitation sites were recorded within 250 m

of the PDA (as defined in the 2011 Integrated Application). A total of 17 habitation sites

were recorded within the ACFN local study area and are therefore, within the traditional

land use RSA. These values are concentrated along the Athabasca River, but also extend

into the Birch Mountains west of the Project. A comparison of Figure 4 of the ACFN

report and the traditional land use RSA indicates that additional habitation values are also

located in the traditional land use RSA. As discussed in the fishing section, Tabił k’e was

noted as an important habitation location associated with fishing near the confluence of

the Athabasca River and Redclay Creek.

Cultural and spiritual values include such sites as “burials, village sites, ceremonial areas,

and medicinal plant sites” (Candler et al. 2013a, p. 38). Two cultural or spiritual sites

were recorded within 250 m of the PDA (as defined in the Integrated Application). Three

cultural or spiritual sites were recorded in the ACFN local study area and are therefore in

the traditional land use RSA. A comparison of Figure 4 of the ACFN report and the

traditional land use RSA indicate that additional cultural or spiritual sites are also located

in the traditional land use RSA. In addition, the ACFN report also states that:

ACFN elders often note that there are unmarked and unrecorded burials located

throughout the traditional lands as a result of their long-term presence there.

[Candler et al. 2013a, p. 23]

Access Considerations

ACFN members have indicated a network of trails and travel corridors connect their

traditional use areas within ACFN traditional lands. Moose harvesting is conducted by

boat or all-terrain vehicle during summer; access in winter often involves using

snowmobiles.

Transportation values include “trails, water routes and navigation sites reported within

the [ACFN] LSA and [ACFN] RSA” (Candler et al. 2013a, p. 38). Four transportation

values were recorded within 250 m of the PDA (as defined in the Integrated Application).

Fourteen transportation values were recorded in the ACFN local study area and are

therefore, within the traditional land use RSA. These include trails and water routes along

the Athabasca River, and others used to access the Birch Mountains and Ronald Lake. A

concern expressed in the ACFN report related to the proximity of the Project to the

‘Moose Lake trail.’

Additional transportation routes mapped in Figure 4 of the ACFN report are located in

the traditional land use RSA.
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11.3.2.4 Mikisew Cree First Nation

Traditional land use information provided in two MCFN-led Project-specific traditional

use studies is summarized in this baseline update. However, in consultation with MCFN

regarding the traditional land use assessment methodology, Teck has agreed to not

undertake a proponent-led traditional land use assessment with respect to MCFN.

Mikisew Cree Use of Lands and Resources in the Vicinity of the Proposed
Teck Resources and SilverBirch Energy Frontier Oil Sands Project
(Elias 2011)

The purpose of the report by Elias (2011) was:

to depict in maps Mikisew Cree First Nation traditional land and resource use sites

and features in the vicinity of the proposed Teck Resources and SilverBirch Energy

Frontier Oil Sands Project.

[Elias 2011, p. 1]

The report relied upon previously gathered data regarding MCFN land use, found in six

traditional land use studies. Three of these studies were also reviewed for the original

traditional land use baseline submitted as part of the Integrated Application.

The Elias report was prepared using the PDA provided in the Integrated Application. At

that time, the PDA included the SDA, which is no longer part of the Project. The PDA

defined in the Project Update is 29,217 ha, 118 ha smaller than in the Integrated

Application.

Some limitations existed in interpreting the data included in the Elias report because of

the large amount of data presented. To conservatively account for the traditional land use

information being presented, where clusters of icons were individually unidentifiable, it

was assumed that the identified activities were likely to be occurring throughout the

indicated area. Although identifying specific locations of harvesting activities was not

always achievable, the report provided enough information for Teck to understand areas

of concentrated use in the region.

Based on a comparison of Map 15 in the Elias report, which presents the aggregated map

data of all traditional use sites, and study areas used in this baseline (see Section 11.1.3),

MCFN land use occurs throughout the traditional land use RSA, with particular areas of

concentration along rivers (including the Athabasca River) and in areas south of the

terrestrial LSA. Traditional use sites overlap the terrestrial LSA and are particularly

concentrated towards the shore of the Athabasca River.

The following sections summarize traditional land use information and traditional

knowledge included in the Elias report, discussed by activity type. For the purposes of the

baseline update, reported locations of species use were correlated with a traditional

activity type (i.e., fur-bearing species were assumed to represent trapping activities,

aquatics species were assumed to represent fishing activities).
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Hunting

Hunting locations reported in the Elias report are located throughout the traditional land

use RSA, with particular areas of concentration along the Athabasca River and

surrounding Fort McKay. Reported animals include moose, caribou, bear, duck, grouse

and deer, among others. Bear, bison and moose locations recorded in Map 8 of the Elias

report likely overlap the terrestrial LSA.

Trapping

Based on a comparison of fur-bearer locations provided in the Elias report, sites for fox

likely overlap the northeast portion of the terrestrial LSA (see Map 2 in the Elias report).

Locations for other fur-bearers (including fisher, coyote and hare) are shown around the

Athabasca River, north of the terrestrial LSA and within the traditional land use RSA.

Fishing

Fishing locations mapped in the Elias report include waterbodies and watercourses

throughout the traditional land use RSA. No specific fishing locations in the aquatics

LSA were identified during a review of maps included in the Elias report.

Plant Harvesting

A comparison of the traditional land use RSA and maps presenting plant and berry

harvesting sites in the Elias report indicate that plant and berry harvesting sites are

located in the traditional land use RSA. These sites included harvesting locations along

the west side of the Athabasca River adjacent to the PDA. It is assumed that these

locations are in the terrestrial LSA.

Culturally Important Sites and Areas

Based on a comparison of maps provided in the Elias report and the traditional land use

RSA and terrestrial LSA, two cabins are located in the terrestrial LSA (see Maps 8 and

12 in Elias 2011). In addition, cabin and camp locations are located in the traditional land

use RSA, particularly along the Athabasca River. There is also potential for some of these

sites to overlap the terrestrial LSA.

Mikisew Cree First Nation Indigenous Knowledge and Use Report and
Assessment for Teck Resources Limited’s Proposed Frontier Oil Sands
Mine Project (Candler et al. 2013b)

In November 2013, MCFN submitted a traditional knowledge and use report (Candler et

al. 2013b) for the Project, hereafter referred to as the MCFN report. The objective of the

MCFN report was to document MCFN traditional knowledge and use of the area near the

Project, including:

 Areas of importance to MCFN’s current use of lands and resources, including how

use has changed over time;
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 Existing areas of lost or impaired use resulting from impacts by oil sands or other

developments; and

 How the Project is likely to influence and impact MCFN knowledge and use,

including the ability to practice treaty rights4 within and adjacent to the proposed

Project footprint.

[Candler et al. 2013b, p. 1]

The MCFN report presents information from primary sources, collected as part of the

study, as well as secondary information collected from a review of relevant sources.

Secondary sources included the same sources reviewed for the Elias report, so there is

potential for information to be duplicated between these two reports.

The MCFN report was prepared using the PDA defined in the Integrated Application,

which included the SDA. In addition, The MCFN report defined a LSA and RSA that are

geographically different from the study areas used in this baseline update. For clarity, the

study areas presented in the MCFN report are referred to as the MCFN regional study

area or MCFN local study area. The MCFN regional study area covers a large area

surrounding the PDA and extending northward to include portions of the PAD

(see Figure 11-6). The MCFN local study area was defined as the PDA plus a 5 km

buffer. Additional information was provided for an area that includes the PDA plus a

250 m buffer. This smaller area falls within the terrestrial LSA and the aquatics LSA.

The MCFN report recorded ‘knowledge and use values’ held by MCFN members. The

report includes both site-specific (mapped) and non-site specific (non-mapped) values.

The following summary of MCFN traditional land use focuses on the site-specific values

reported and their relation to the study areas presented in Section 11.3.1. However, the

MCFN report noted that each site-specific value

implies a much wider range of unmapped or non-site specific activities, practices,

and relationships, and a wider geographic area, upon which the meaningful practice

of that use relies.

[Candler et al. 2013b, p. 23]

The MCFN regional study area ranges over an area larger than the traditional land use

RSA. The MCFN report recorded 7,685 site-specific use values in the MCFN regional

study area. A comparison of Figure 7 in the MCFN report and the traditional land use and

aquatics RSAs shows that site-specific use values are located throughout the lower

portion of the MCFN regional study area (which overlaps the traditional land use RSA)

as well as in areas outside the traditional land use and aquatics RSA. The entire MCFN

local study area falls within the traditional land use RSA.

4 For the purposes of this [the MCFN] report, treaty rights are understood to include, but are not limited to,
hunting, fishing, trapping, and gathering for sustenance, livelihood, and ancillary practices (Candler et al. 2013b,
p. 1).
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Additional non-site specific values were also recorded in the MCFN report:

Non-site specific values are those that may be specific to a resource or other

concern, but are spatially indistinct or difficult to map. […] Non-site specific values

[also] include intangible cultural resources, such as the transmission of knowledge

across generations and the continued use of traditional place names.

[Candler et al. 2013b, p. 23]

Issues and concerns related to MCFN traditional land use are summarized in

Section 11.5.3.3 of this baseline update.

The following sections summarize traditional land use information and traditional

knowledge in the MCFN report, discussed by activity type.

Hunting

For the purposes of this baseline update, subsistence site-specific values and

environmental values reported in the MCFN report were assumed to potentially represent

hunting information.

Subsistence values recorded in the MCFN report included hunting and fishing sites, and

plant gathering and trapping areas. There were 167 subsistence values recorded in the

MCFN local study area. All of these values are within the traditional land use RSA.

Sixteen “moose kill sites as well as harvesting locations for rare wood bison, deer and

bear” were all recorded within 250 m of the PDA (as defined in the Integrated

Application) (Candler et al. 2013b, p. 37). Small game harvesting sites for animals such

as ducks, geese, ptarmigan, and grouse were also recorded in the same area. There is

potential that these locations are no longer in the terrestrial LSA (i.e., because of the

removal of the SDA). Additional subsistence values, mapped in Figures 5 and 7 of the

MCFN report, are located in the traditional land use RSA.

Environmental values included “specific highly valued habitat for moose, wood bison,

and woodland caribou reported within the [MCFN] LSA and [MCFN] RSA” (Candler

et al. 2013b, p. 23).

Nine environmental values were recorded in the MCFN local study area and therefore,

fall within the traditional land use RSA. Also identified within 250 m of the main

development area is an important habitat corridor that connects the Birch Mountains to

the Firebag River. This corridor overlaps the terrestrial LSA and is used by traditionally

harvested species, including moose, caribou and wood bison.

Moose, caribou and bison were all identified as cultural keystone species for the MCFN.

However, caribou are not commonly hunted by MCFN members because of concerns

regarding low population numbers. The MCFN have indicated that the Ronald Lake

bison herd is of extreme importance to them. MCFN has also indicated that “a central
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component of sakaw pimacihiwin5 is the harvest of particular resources” (Candler et al,

2013b, p. 14) and wood bison were specified as one of these important resources. MCFN

members have expressed that the Project is in the habitat area of the “last remaining herd

of harvestable wood bison available within MCFN territory” (Candler et al. 2013b,

p. 34).

The MCFN has indicated that areas within and north of the Project, including the entire

PDA and areas affected by the Teck winter drilling program all contain important habitat

for the Ronald Lake bison herd. These same areas are used by MCFN members who

harvest bison (harvesting of bison in the area is currently ongoing). Regarding the health

of the Ronald Lake bison herd, the MCFN harvesters have observed that the herd is

currently healthy and disease free.

Harvesting of bison and caribou by MCFN members generally occurs during the winter

months “when access, tracking, and transportation of meat are made easier by the use of

ski-doos and sleds” (Candler et al. 2013b, p. 44). Moose are commonly hunted in the

summer and fall.

Trapping

Registered Fur Management Area 2892 is held by an MCFN member and partially

overlaps the terrestrial LSA. There were 167 subsistence values recorded in the MCFN

local study area, which include trapping areas. Because the MCFN local study area falls

within the traditional land use RSA, all of these values are within the traditional land use

RSA. Harvesting locations for multiple fur-bearers and other small game were reported

within 250 m of the PDA (as defined in the Integrated Application) in the MCFN report.

These locations are concentrated along the Athabasca River, and there is the potential that

some harvesting locations will no longer be in the terrestrial LSA (owing to the removal

of the SDA). A comparison of Figures 5 and 7 in the MCFN report and the traditional

land use RSA indicates that additional subsistence values are also located in the

traditional land use RSA.

Fishing

There were 167 subsistence values recorded in the MCFN local study area. Sites that are

concentrated on the Athabasca River may overlap the aquatics RSA. Areas in the aquatics

RSA identified for fishing by MCFN include the Athabasca River, particularly at the

confluence of the Firebag River with the Athabasca River. The MCN report also reported

“preferred fishing (harvesting locations) for whitefish and goldeye along the Athabasca

River and in the area of Lobstick Point” (Candler et al. 2013b, p. 37).

Additional subsistence values mapped in Figures 5 and of the MCFN report are also

located in the traditional land use RSA.

5 Sakaw pimacihiwin is a Mikisew Cree term which literally means ‘bush way of life.’ Mikisew elders use the term
sakaw pimacihiwin as a translation of the English phrase ‘traditional knowledge,’ suggesting that, from a
Mikisew perspective, knowledge and way of life are not separate (Candler et al. 2013b, p. 13).
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Plant Harvesting

Subsistence values recorded in the MCFN report include plant gathering locations. There

were 167 subsistence values recorded in the MCFN local study area. All of these values

occur in the traditional land use RSA. Some medicinal plant harvesting locations were

also recorded as cultural and spiritual values. The MCFN report provided no indication of

site-specific plant harvesting locations overlapping the PDA. Berry and other plant

gathering areas were indicated in the MCFN local study area and are therefore, located in

the traditional land use RSA. Additional subsistence values, mapped in Figures 5 and 7 of

the MCFN report are also located in the traditional land use RSA.

Culturally Important Sites and Areas

Habitation values reported in the MCFN report include “temporary or occasional, and

permanent or seasonal camps and cabins” whereas cultural or spiritual values include

“burials, village sites, ceremonial areas, and medicinal plant sites, and non-RFMA

trapping and teaching areas…” (Candler et al. 2013b, p. 23). One burial location and two

cultural or spiritual areas (described as teaching and ceremonial areas associated with the

Athabasca River) were reported within 250 m of the PDA (as defined in the Integrated

Application). In addition, 13 habitation values were reported along the Athabasca River.

These included regularly used cabin and camp locations at Lobstick Point. Although

there is potential that some of these sites may no longer be in the terrestrial LSA because

of the removal of the SDA, it is expected that most of these locations are still within or

overlap the terrestrial LSA.

Site-specific use values reported within the MCFN local study area include 63 habitation

values and 14 cultural or spiritual values. Because the MCFN local study area falls within

the traditional land use RSA, all of these locations are in the traditional land use RSA.

Additional habitation and cultural or spiritual values mapped in Figures 5 and 7 of the

MCFN report are also located in the traditional land use RSA.

Access Considerations

Transportation values reported in the MCFN report include “trails, water routes, and

navigation sites reported within the [MCFN] LSA and [MCFN] RSA” (Candler et al.

2013b, p. 23). The Athabasca River was indicated as an important travel route for MCFN

members. The MCFN local study area and terrestrial LSA are accessible by boat, and

trails were indicated on the west side of the river.

Eleven transportation values intersected areas within 250 m of the PDA. Regarding the

importance of water routes, the MCFN report noted that the [MCFN] local study area was

not accessible by road from Fort Chipewyan and

MCFN members living in Fort McKay area able to access the [MCFN] LSA via quad

and bush roads, but the preferred access and mode of hunting is still often by boat.

[Candler et al. 2013b, p. 48]
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Additional transportation values, mapped in Figures 5 and 7 of the MCFN report are also

located in the traditional land use RSA. Concerns have been expressed regarding the

difficulty in accessing areas by boat when water levels on watercourses are low. Access

controls (e.g., gates and checkpoints) implemented by industry along roadways also act

as impediments for MCFN members to harvest freely in preferred areas.

11.3.2.5 Fort McMurray Métis Local 1935

Métis Traditional Land Use and Occupancy Study: Teck Resources Limited
– Frontier Oil Sands Project (Willow Springs 2014)

The study by Willow Springs (2014) includes results of nine interviews with Métis Local

1935 members (interviews conducted specifically for the study), previous land use and

occupancy data, and traditional knowledge collected by the Métis Local 1935

community.

The study area used in the Willow Springs study was based on the PDA defined in the

Integrated Application. At that time, the PDA included the SDA, which is no longer part

of the Project. The PDA defined in the Project Update is 29,217 ha, 118 ha smaller than

in the Integrated Application.

The following sections summarize traditional land use information and traditional

knowledge in the Willow Springs study, divided by activity type.

Hunting

Métis Local 1935 members have described the Project and surrounding areas as

providing habitat for a variety of large animals including caribou, moose, deer, elk, black

bear and bison. Several ‘critical wildlife values’ mapped in Figure 2 of the Willow

Springs study overlap the traditional land use LSA.

A comparison of caribou ranges presented in Figure 2 of the Willow Springs study and

the terrestrial LSA and traditional land use RSA shows that there is an area of overlap

between the traditional land use RSA and Red Earth Caribou Range to the west of the

PDA, and between the traditional land use RSA and the Richardson Caribou Range to the

east of the Athabasca River. In addition, Métis harvesters have observed caribou outside

their reported ranges and in the PDA. Métis Local 1935 members consider caribou an

indicator species and believe their habitat and population protection should be a priority.

Moose harvesting is important to Métis Local 1935 and is described as “an important part

of Métis culture” and “moose meat is often shared with elders and those who can no

longer hunt” (Willow Springs 2014, p. 34).

It was reported that the area around the Project has become more important because other

areas have been lost as a result of existing development.

Bison are also hunted by Métis hunters who “are well aware of a distinct bison herd

around Ronald and Diana Lakes and north of the Frontier Project development area”

(Willow Spring 2014, p. 22).
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The Willow Springs study cross-referenced Métis Local 1935 land use data and the local

study area as defined in the Integrated Application. Based on this data, the Willow

Springs study indicates that nine potential conflicts exist between the Project and wildlife

habitat values, and 23 potential conflicts exist between the Project and combined hunting

and trapping values.

Trapping

Métis Local 1935 members have described the Project and surrounding areas as trapping

and habitat areas for a variety of fur-bearers, including beaver, wolf, wolverine, marten,

lynx, muskrat, squirrel and rabbit.

One Métis Local 1935 member reported trapping beavers on RFMA 1743, which is

located northeast of the terrestrial LSA, on the east side of the Athabasca River. “Beavers

and other fur bearing animals are primarily snared for food although the fur can also be

sold or used to make traditional clothing” (Willow Springs 2014, p. 34).

Several historic and current RFMAs, held by or connected to Métis Local 1935, are

reported in Willow Springs (2014). These include: RFMA 1275, 1661, 1743, 2331, 2809,

2901, 2908 and 2939. Of these:

 RFMA 1275 and 2939 partially overlap the terrestrial LSA

 RFMA 1661, 1743 and 2331 are located in the traditional land use RSA

 RFMA 2908 partially overlaps the traditional land use RSA

RFMA 2809 is located northwest of Manning, Alberta, several hundred kilometres west

of the Project. It is assumed that this is a typo and was intended to be RFMA 2890, which

along with RFMA 2901 is located outside and west of the traditional land use RSA.

The Willow Springs study cross-referenced Métis Local 1935 land use data and the local

study area as defined in the Integrated Application. Based on this data, the Willow

Springs study indicates that nine potential conflicts exist between the Project and wildlife

habitat values, and 23 potential conflicts exist between the Project and combined hunting

and trapping values.

Fishing

The Athabasca River was reported to be an important location for fishing. Sites along the

Athabasca River were identified as habitat for grayling, walleye, pike, cod, white sucker

and jackfish.

The Willow Springs study cross-referenced Métis Local 1935 land use data and the local

study area as defined in the Integrated Application. Based on this data, the Willow

Springs study indicates that two potential conflicts exist between the Project and fishing

values.
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Plant Harvesting

The terrestrial LSA was reported as a harvesting area for blueberries, raspberries

Saskatoon berries, hazelnuts, strawberries and rosehips. Additional berry picking areas

were identified in the traditional land use RSA, including along the Bitumount to Firebag

portion of the winter road, and along the banks of the Athabasca River.

The Willow Springs study cross-referenced Métis Local 1935 land use data and the local

study area as defined in the Integrated Application. Based on this data, the Willow

Springs study indicates that three potential conflicts exist between the Project and berry

harvesting values.

Culturally Important Sites and Areas

Multiple cabin locations were mapped in Figure 4 of the Willow Springs study. All of

these cabin locations are in the traditional land use RSA, and several are in the terrestrial

LSA. Cabin locations recorded included a cabin complex associated with RFMA 1275

adjacent to Mile 72 of the Athabasca River and within the terrestrial LSA. Another cabin

is located at Mile 64 on the east side of the Athabasca River, beyond the terrestrial LSA,

but within the traditional land use RSA. Important camping sites were recorded at the

mouth of the Firebag River. This location is on the east side of the Athabasca River, and

is outside the terrestrial LSA but within the traditional land use RSA. Additional cabins

locations were also noted in the immediate region surrounding the Project.

Two burial sites were identified as overlapping the PDA in the Willow Springs study. It

is expected that after consideration of the updated PDA, these burial sites will still be in

the terrestrial LSA. Additional burial sites are indicated in the traditional land use RSA.

Other areas of cultural importance identified include Sled Island on the Athabasca River,

and the Athabasca River, which has importance beyond its functional purpose. RFMAs

connected to Métis Local 1935 members have been described as

a place of cultural importance as [they are] site[s] of inter-generational knowledge

transfer about harvesting, subsistence living, trapping and hunting (Willow Springs

2014, p. 36).

The Willow Springs study cross-referenced Métis Local 1935 land use data and the local

study area as defined in the Integrated Application. Based on this data, the Willow

Springs study indicates that 40 potential conflicts exist between the Project and

traditional trails, cabins, and cultural and spiritual sites.

Access Considerations

The Willow Springs study indicates 26 potential conflicts between the Project and the use

of trails by Métis Local 1935 members. A comparison between trails mapped in Figure 3

of the Willow Springs study and the terrestrial LSA indicates that likely all of these trails

will continue to overlap the terrestrial LSA, except possibly one southern trail that might

be outside and adjacent to the terrestrial LSA and within the traditional land use RSA.

Trails that are reported to intersect the PDA (as represented in Willow Springs [2014]),

include an “existing skidoo trail and cutlines from Bitumount and Klassen’s Landing to
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the bison habitat area near Ronald and Diana Lakes” (Willow Springs 2014, p. 26), trails 
that connect the Athabasca River to RFMA 2901 (located west of the terrestrial LSA), 
and trails that connect RFMA 2901 to hunting areas around Diana, Legend, Lynn and 
Namur lakes. These trails are most often used in fall and winter for moose, bison and deer 
hunting. 

In addition to overland trails, the Athabasca River provides an important water 
transportation route that is used for many purposes, including access to hunting and 
trapping locations. Regarding the use of the Athabasca River the Willow Springs study 
states: 

Today the Fort McMurray Métis community continue to use the Athabasca River as a 
means to access harvesting areas, traplines, cabins and culturally important sites 
along the River including sites within the Teck TLU LSA. Study participants mapped 
places that they boat on Athabasca River and described regular trips they take from 
Fort McMurray to Firebag River, Big Point or Fort Chipewyan to pursue activities 
such as fishing and camping.  

[Willow Springs 2014, p. 26] 

11.3.2.6 Fort Chipewyan Métis Local 125 

Fort Chipewyan Métis Local 125 Métis Land Use & Ecological Knowledge 
Study. Executive Summary (Woven Paths 2015) 
The executive summary by Woven Paths (2015) describes the study’s intention and goals 
as follows:  

• share accurate Métis land use information, direct and [sic] potential impacts to land 
use, and potential mitigation suggestions with the proponent and regulators. 

• assess direct and potential impacts to Fort Chipewyan Métis land use and rights in 
relation to the Teck Resources Ltd. Frontier Mine project. The further aim was to 
determine potential sites of environmental sensitivity, cultural importance and/or 
historical significance to the Fort Chipewyan Métis Community in an effort to 
preserve these areas  

[Woven Paths 2015, p. 1 and p. 6] 

The Woven Paths study includes primary data collection through 16 land use interviews 
with knowledgeable community members. Ground-truthing of certain sites was also 
conducted through field visits. Similar to other studies discussed, the Woven Paths 
summary presents information according to seven traditional land use values. 

The Woven Paths summary uses the same terminology to define study areas as the 
baseline update for traditional land use (i.e., LSA and RSA); however, the study areas 
differ. To avoid confusion, the baseline update refers to the areas defined in the Woven 
Paths summary as the Métis Local 125 LSA and Métis Local 125 RSA (see Figure 11-7). 
The Métis Local 125 LSA encompasses the PDA plus a 10 km buffer. Most of the Métis 
Local 125 LSA overlaps the traditional land use RSA, with a small portion located north 
of Township 102 situated north of the traditional land use RSA.   
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The Métis Local 125 RSA was selected to focus on the  

Peace-Athabasca Delta (PAD), modified to include adjacent Métis traplines on Lake 
Athabasca River, and adjacent waters flowing north from the Project along Buckton 
Creek and McIvor River into Lake Claire  

[Woven Paths 2015, p. 7, Figure 10] 

In the Woven Paths study, 230 locations of direct and potential effects were noted in the 
Métis Local 125 LSA, including 67 in the PDA. The Woven Paths study also discusses 
many connections between land use and Métis culture; however, the baseline update for 
traditional land use focuses on the physical and spatial locations of traditional land use. 

Issues and concerns reported in the Woven Paths summary are summarized in 
Section 11.3.3.5. The following sections summarize traditional land use information and 
traditional knowledge included in the Woven Paths summary, described by activity type. 

Hunting 

For the purposes of this baseline update, critical wildlife ecological values and 
subsistence values reported in the Woven Paths summary were assumed to represent 
hunting information. 

The Woven Paths summary indicated that the Métis Local 125 LSA and PDA overlap 
critical habitat for large animals. The study identifies 46 sites of large animal or small 
fur-bearer habitat in the Métis Local 125 LSA. Fifteen of these sites are within the PDA. 
A comparison of Figure 3 in the Woven Paths summary and the terrestrial LSA indicates 
that the PDA and terrestrial LSA are fully overlapped by wildlife ecological values. 

The Woven Paths summary also indicates that the PDA and Métis Local 125 LSA are in 
a moose travel area: 

Moose occupy areas adjacent to and along the Athabasca River banks for much of 
the year, moving to the base of the Birch Mountains after the rutting season, during 
the early winter months.  

[Woven Paths 2015, p. 9] 

The northeast portion of the PDA was identified as bison habitat and the Woven Paths 
summary notes that several bison appear to be staying in this area and not moving north 
into the Ronald Lake area. Métis Local 125 members reported that they have observed 
bison avoiding feeding areas where winter drilling activities were occurring. 

Harvesting of moose, bison, bear and deer was noted to occur during late summer and 
early fall in the PDA and Métis Local 125 LSA. The summary reports that hunting occurs 
regularly along the Athabasca River corridor while travelling downstream. Birds were 
also noted as being harvested in the PDA and Métis Local 125 LSA, including ducks, 
geese, swan, grouse and spruce hen.  
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Figure 7 in the Woven Paths summary shows that almost the entire PDA is overlapped by 
subsistence values. These values include locations of snaring and trapping, hunting, 
fishing, plant and berry harvesting and trusted drinking water sources. The Woven Paths 
summary stated that there were 78 subsistence values that had the potential to be affected 
in the Métis Local 125 LSA, 13 of which overlap the PDA.  

Trapping 

Trapping and snaring of fur-bearing species including beaver, muskrat, lynx, fisher, 
squirrel, mink, fox, coyote, otter, wolf and rabbit were reported to occur in the PDA and 
in the Métis Local 125 LSA.  

Rabbits are snared largely in the [Métis Local 125] LSA just south of the footprint, 
also near the [Hermansen] main cabin, and on the adjacent island in the Athabasca 
River.  

[Woven Paths 2015, p. 15] 

Reported subsistence values include locations of snaring and trapping. Figure 7 in the 
Woven Paths summary shows that almost the entire PDA is overlapped by subsistence 
values. The Woven Paths summary stated that there were 78 subsistence values that had 
the potential to be affected in the Métis Local 125 LSA, 13 of which overlap the PDA. 

Registered Fur Management Area 1275 is trapped by Métis Local 125 members. The 
Woven Paths summary reported that users of RFMA 1275 already experience trapping 
limitations due to existing winter drilling activities. Nine trapping and snaring areas were 
recorded in the Métis Local 125 LSA, and of these, four were noted as overlapping the 
PDA. Figure 9 in the Woven Paths summary shows the all but the northern tip of the 
PDA being overlapped by trapping/commercial values. 

Fishing 

The Woven Paths summary reported that fish harvesting in the Athabasca River still 
occurs by some Métis Local 125 members for species including whitefish, jackfish, 
mariah, goldeye and sucker in fall. Another area fishing area was reported below the 
Firebag River. Net fishing also occurs here in winter. Freshwater clams are also harvested 
in the Athabasca River. Subsistence values mapped in Figure 7 of the Woven Paths 
summary show values overlapping the entire Athabasca in the Métis Local 125 LSA. 
Therefore, fishing is assumed to occur in the portions of the Athabasca River overlapping 
the aquatics LSA and RSA.  
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Plant Harvesting 

Subsistence values reported in the Woven Paths summary include locations of plant and 
berry harvesting. Figure 7 in the Woven Paths summary indicate almost the entirety of 
the PDA is overlapped by subsistence values. The Woven Paths summary states that 78 
subsistence values have potential to be affected in the Métis Local 125 LSA, 13 of which 
overlap the PDA. Specifically, one medicinal plant harvesting location is in the PDA and 
another is located near it. Three additional medicinal plant harvesting locations were 
indicated in the Métis Local 125 LSA. The Woven Paths summary notes that:  

Some Métis follow specific cultural and spiritual protocols and will not harvest 
foods, particularly medicines, anywhere near an area experiencing sensory as well 
as physical disturbance.  

[Woven Paths 2015, p. 16] 

Berries were notes as being “essential to Métis harvesting” (Woven Paths 2015, p. 10) 
and various types of berries are harvesting, including raspberries, blueberries, 
strawberries, cranberries, Saskatoon berries, pin cherries and chokecherries. Two large 
berry harvesting areas were reported in the PDA. 

Culturally Important Sites and Areas 

For the purposes of this baseline update, Métis Local 125 culturally important sites and 
areas were assumed to be Indigenous landscape values, cultural/historical and spiritual 
values, and habitat values reported in the Woven Paths summary. 

Local place names come from or are known because of a commonly known story or 
person attached to that place, or from a geographic feature, or wildlife or plant 
habitats. They are used for orientation as well as marking areas of land use activities 
and cultural and ecological knowledge transmission, such as a story, or a land use 
lesson […] They demonstrate Métis presence, knowledge, use and travel on the land, 
all part of a sense of place and belonging.  

[Woven Paths 2015, p. 11] 

The Woven Paths summary indicated that there were 26 place names in the Métis 
Local 125 LSA that had the potential to be affected, and seven of these are in the PDA. A 
comparison of Indigenous Landscape values, which are interpreted to include place 
names, and the terrestrial LSA indicates that the majority of these values overlap the 
southeastern portion of the PDA, although at least one additional value is located on the 
west edge of the PDA. The Woven Paths summary also noted that there were 10 
cultural/historical and spiritual areas that had the potential to be affected in the Métis 
Local 125 LSA, including three that are “near the footprint” (Woven Paths 2015, p. 11). 
In addition, “the Athabasca River is of significant cultural and historical importance for 
regional Métis communities including Fort Chipewyan” (Woven Paths 2015, p. 12).  

A multitude of habitat values were noted in the Métis Local 125 LSA and in the PDA. 
The Woven Paths summary reported 28 habitation sites (including historic and 
contemporary and seasonal/temporary and permanent) in the Métis Local 125 LSA, of 
which eight are in the PDA. Many of these habitation values are associated with RFMA 
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1275. Figure 6 of the Woven Paths summary indicate that these habitation values overlap 
the southern and eastern portions of the PDA. It was noted that the primary focus was 
placed on recording sites of repeated use and that additional temporary seasonal camp 
sites exist but were not recorded.  

Access Considerations 

The Woven Paths summary reported 33 transportation values (including travel routes on 
both land and water) that had the potential to be affected in the Métis Local 125 LSA. Of 
these, 20 overlap the PDA.  

The Athabasca River was noted as an important travel corridor between Fort Chipewyan 
and Fort McMurray. Regarding the importance of the Athabasca River the Woven Paths 
summary states: 

The river is a corridor that provides access to the land base for the Fort Chipewyan 
Métis to conduct harvesting practices; it provides access to friends and relatives; 
more affordable access to and transportation of consumer goods; and supports 
commercial business such as barging.  

[Woven Paths 2015, p. 17] 

The Woven Paths summary noted that travel along the Athabasca River is limited at 
times by low water levels. Water access uses motorboats, canoes or commercial barges, 
while land users often use snowmobiles or other vehicles. The winter road provides an 
access route to harvesting areas often used by Métis Local 125 members. 

Multiple trails associated with RFMA 1275 overlap the PDA and potentially may be 
affected by the Project. The Woven Paths summary highlighted that effects on trails are 
not limited to the direct loss of trails due to Project disturbance, but that remaining, 
unaffected portions of trails might also be lost because of trail fragmentation. 

11.3.2.7 Lakeland (Lac La Biche) Métis Local 1909 
As indicated, Teck is providing support to Métis Local 1909 to undertake traditional land 
use and traditional knowledge studies related to the Project. Once the Métis Local 1909 
traditional land use and traditional knowledge study is complete, Teck is committed to 
working with Métis Local 1909 to better understand, discuss and address potential 
Project-related effects on these communities 

11.3.3 Issues and Concerns Reported in the Literature  
Issues and concerns identified in the respective traditional knowledge and studies are 
summarized here. Where possible, issues and concerns were differentiated based on 
whether they were specifically about potential effects of the Project, or those relating to 
government, other developments or cumulative development. To maintain context, data is 
organized by Aboriginal community. 
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In response to the issues and concerns identified by Aboriginal communities, Teck has

described how it has responded to the concerns and the resulting mitigation or monitoring

that will be conducted as a result. This response is included as a subsection with each key

issue considered in the assessment update. For further details, see Volume 1, Section 17.

11.3.3.1 Fort McKay First Nation and Fort McKay Métis

Issues and Concerns Regarding Cumulative and Project-Specific
Development

A total of 568 concerns were recorded in the Fort McKay study. The full extent of

concerns has not been reproduced in this baseline. The following draws upon the

summary presented in the Fort McKay study to aggregate the concerns.

Issues and concerns about Project and cumulative development occurring in the oil sands

region were reported in the Fort McKay study. Concerns relating to traditional land

include:

 loss of land due to direct disturbance, including preferred use areas and culturally

important sites

 negative effects on water quality and water quantity

 negative effects on air quality, including health effects, odours and dust

 loss of or disturbance to wildlife habitat

 changes in and reductions to wildlife abundance or composition

 reduced plant abundance and the loss of berry harvesting areas

 contamination of traditionally harvested subsistence or medicinal plants

 loss of biodiversity

 depletion of traditionally harvested resources

 changes in and restrictions to access

 increased presence of a non-Aboriginal population, with specific concerns related to

increased competition with non-Aboriginal hunters and vandalism

 an increase of new land users to the west side of the Athabasca River as a result of

the construction of a bridge over the river

 negative effects on fish health and fish abundance

 increased noise from development, including traffic, and its effects on humans and

wildlife

 additional cultural, and socio-economic changes resulting from development and the

changes in opportunities to undertake traditional land use activities and share

traditional knowledge
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 lack of confidence in the ability of oil sands development to be successfully

reclaimed

 “community concerns with the inadequacy of government/industry consultation and

Community involvement activities” (Fort McKay and Integral Ecology Group 2011,

p. 49)

11.3.3.2 Athabasca Chipewyan First Nation

The following is a summary of issues and concerns that relate to traditional land use as

presented in the ACFN report. Note that this is not a complete record of concerns

expressed in the report.

Issues and Concerns Regarding Government and Cumulative or Other
Developments

 existing loss or impeded access due to existing development

 safety and security concerns and loss of remoteness and solitude

 contamination of animals, fish, vegetation and water, and the potential health

implications for ACFN members

 safety and traffic concerns regarding the winter road

 cumulative loss of habitat for traditionally important species

 air quality concerns

 concerns regarding the environmental impact assessment and consultation process

 additional cultural, and socio-economic changes resulting from development,

including reductions in the ability to transfer and teach indigenous knowledge

Project-Specific Issues and Concerns

 the Project’s contribution to extending disturbance northward on the western side of

the Athabasca River

 disturbance to site-specific values

 disturbance to important core wildlife habitat of bison and caribou

 sensory disturbances due to Project construction and operations affecting wildlife,

including bison

 interruption of wildlife movement corridors between the Birch Mountains and the

Athabasca River

 loss of habitat for traditionally important wildlife species

 reductions in the navigability of the Athabasca River because of water withdrawals

for the Project

 changes in the navigability of Athabasca River tributaries
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 adverse effects on the ability to successfully harvest traditional resources, including

the Ronald Lake bison herd

 potential for the Project to result in the Ronald Lake bison herd to shift its range

away from ACFN preferred harvesting areas

 increased risk of contamination or health effects on the Ronald Lake bison herd

 adverse effects on “the use and peaceful enjoyment of preferred locations, including

habitation and harvesting areas in the vicinity of the Project, Poplar Point reserve and

adjacent traplines” (Candler et al. 2013a, p. v)

 limitations in accessing areas beyond the Project

 loss of use of the PDA and surrounding area for multiple generations

 reclamation concerns, including:

 the potential for residual contamination

 the ability for reclaimed land to recreated original landscapes

 the ability for wildlife to return to reclaimed areas

 proximity of the Project to ACFN and MCFN reserves

 proximity of the Project and potential effects on ACFN and MCFN traplines

 potential for contamination of the Athabasca River

 air quality concerns, including potential effects on human, animal and plant health

 potential effects resulting from tailings areas

 increased traffic on the winter road

 odour disturbance to traplines or reserve lands

 visual disturbance to traplines or reserve lands

 additional cultural, and socio-economic changes resulting from development,

including reductions in the ability to transfer and teach indigenous knowledge

11.3.3.3 Mikisew Cree First Nation

The following is a summary of cumulative and Project-specific concerns pertaining to

traditional land use that were reported in the MCFN report. This list is not a complete

record of concerns expressed in the report. No Project-specific or cumulative concerns

were reported in the Elias report.

Issues and Concerns Regarding Government, and Cumulative or Other
Developments

 existing loss of use of the MCFN regional study area because of industrial

development

 low water levels on the Athabasca River and the PAD
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 water quality concerns

 loss in confidence of traditional harvested and consumed resources

 difficulties in accessing preferred harvesting areas, including from unnavigable

waterways and access controls implemented by industry

 increased presence of additional people in the area and disturbance caused by

recreational land users

 reductions in the availability of traditionally harvested resources

 effects on the quality of traditionally harvested resources

 contamination of lands and waters and the resulting health impacts on animals and

people

 effects on caribou populations

 health effects from a reduced country foods diet

Project-Specific Issues and Concerns

 effects on bison and bison harvesting, including:

 reduction of high-quality bison habitat

 adverse effects resulting from site clearing, air emissions, noise and visual

disturbance

 displacement of the Ronald Lake bison herd

 reductions in bison harvesting success because of changes in the availability of

bison

 disturbance to site-specific values

 downstream effects of development, including the Project, on the PAD

 the potential for contamination of the Athabasca River further affecting confidence in

water quality

 impacts to air quality

 destruction of important wildlife habitat and habitat corridors

 reduced confidence in the health and quality of animal, fish and plant species

 the Project will expand areas of development into areas not yet affected by ‘impaired

use’

 loss of access due to disturbance from traffic and access controls, and/or increased

access and traffic into surrounding areas

 increased competition with non-Aboriginal land users

 noise and visual disturbance to people and wildlife



Volume 2: Baseline Update

Section 11: Traditional Land Use Frontier Oil Sands Mine Project Update

Page 11-42 June 2015

 displacement or reduced availability of traditionally harvested animals

 potential effects of the Project on the navigability of the Athabasca River

 the ability for reclamation to occur in a manner acceptable to MCFN members

11.3.3.4 Fort McMurray Métis Local 1935

Issues and Concerns Regarding Government and Cumulative or Other
Developments

Traditional land use concerns and issues relating to government issues and cumulative

development occurring in the oil sands region were reported in Willow Springs (2014).

These issues and concerns are summarized as follows:

 hunting regulations and restrictions on Métis harvesting

 habitat destruction and disruption of fur-bearing animal populations, and the resulting

effects on trapping and Métis cultural practices

 lack of spill reporting during past environmental contamination

 sites not being reclaimed

 inadequacy of caribou protection and recovery plans

 additional concerns regarding cultural or socio-economic changes resulting from

regional development

 lack of commitment to consultation by other development proponents

 the need for regional, multi-sector and cumulative effects monitoring

Project-Specific Issues and Concerns

Several Project-specific issues and concerns were reported in Willow Springs (2014), and

many of these were echoed at a regional and cumulative level. Concerns relating to

traditional land use are summarized here. Note that this is not a complete list of all

concerns identified.

 fragmentation of wildlife habitat due to Project-related infrastructure and linear

development

 effects on caribou including:

 increased predation and mortality

 “creating barriers between the two [caribou] populations on either side of the

Athabasca River” (Willow Springs 2014, p. 22)

 fragmentation of forests and deforestation of wetlands

 contamination and watershed disturbances adversely affecting water flow or water

quality in the Athabasca River
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 any potential effects on water quality may result in contamination of aquatic

resources, including fish, and may result in health implications for those consume the

fish

 access restrictions, such as gates and physical barriers, and potential restrictions in

accessing fishing sites on the west shore of the Athabasca River

 changing or limiting access to RFMAs located west of the Project, including those

located outside the traditional land use RSA

 loss of available hunting areas, either due to access restrictions or to the use of land

by the Project

 potential effects of air, noise, water and traffic at cabin locations

 noise disturbance affecting animals

 effects of increased traffic volumes on wildlife populations and mortality

 air emissions resulting from the Project

 security and safety concerns due to increased access to cabin and harvesting areas

 site-specific effects on fish habitat in the Athabasca River and adjacent creeks

 site-specific effects on fur-bearer habitat in RFMA 1743, 1275, 1661, 2331 and 2939

 reclamation concerns, including increased need for Métis involvement

 site-specific effects on moose, bison and bison habitat in and around the PDA,

including Ronald and Diana lakes and Birch Mountain

 the need for site workers to have awareness and respect for Aboriginal culture and

land use

 additional cultural, and socio-economic changes resulting from development and the

increase in non-local populations

 concerns regarding the consultation process between Teck and Métis Local 1935

11.3.3.5 Fort Chipewyan Métis Local 125

The following is a summary of issues and concerns that relate to traditional land use as

presented in the executive summary by Woven Paths (n.d). Many of the concerns

identified as cumulative concerns also relate to Project concerns and vice versa. The

following is not intended to be a complete list of concerns or issues raised in the Woven

Paths summary as concerns and issues have been grouped here and described as general

themes.

Issues and Concerns Regarding Government and Cumulative or Other
Developments

 low water level in the Athabasca River and PAD resulting in reduced access on water

routes
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 water quality, affecting environmental and human health

 hindrances to access areas of use due to access restrictions and protocols

implemented by developments

 the ‘shrinking’ experienced by Métis Local 125 of their available land base for

traditional activities

 air quality effects, including odours

 contamination and the reduction of quality in the traditional resource base, including

water and vegetation

 downstream effects of development

 changes in bird migration routes due to the avoidance of development

 lessening in the confidence of country food quality and increased concerns regarding

human health effects

 changes in the habits of animals, the appearance of new species and loss of others

 adverse effects on animal and fish health

 concerns regarding the environmental impact assessment process

 additional cultural, and socio-economic changes resulting from development,

including reductions in the ability to transfer and teach indigenous knowledge

Project-Specific Issues and Concerns

 potential effects on wildlife including:

 direct loss and fragmentation of wildlife habitat and the displacement of wildlife

 effects on woodland caribou

 effects on traditionally important species, such as beaver and berries, from effects

on wetlands

 environmental effects of dust and airborne particulates on vegetation and wildlife

habitat

 water quality and quantity, including the potential for contamination of waterbodies

and the withdrawal of water from the Athabasca River

 sensory disturbances, including odour, noise and visual disturbance, including the

noise resulting from the water intake structure on the Athabasca River

 increased traffic and recreational users accessing the area and potential adverse

results such as vandalism to cabins and personal property

 adverse effects on wetlands resulting from deforestation and forest fragmentation

 effects on cultural, spiritual or historical values from either direct disturbance of

intangible effects.
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 loss of medicinal plant harvesting locations

 effects on the quality and health of and land user’s confidence in consuming

traditional used resources, including berries and plants, drinking water,

 loss of hunting and trapping activities is the Métis Local 125 LSA

 loss of trails that provide access to preferred and intensely used harvesting areas,

including the loss of undisturbed portions of trails fragmented due to Project

disturbance.

 hindrances to access of areas of use due to access restrictions and protocols

implemented by developments

 loss of use of RFMA 1275

 increased competition for important resources due to increased access and the

resulting increased in land users

 potential contamination of waterbodies resulting in wildlife and human health effects

 concerns regarding uncertainties in reclamation

 additional cultural and social changes resulting from landscape changes and loss of

connection to the land

11.4 Summary

Based on the literature reviewed for this baseline update, the Project is located in an area

traditionally used by Fort McKay, ACFN, MCFN, Métis Local 1935 and Métis Local 125

for resource gathering and cultural use. A review of Project-specific traditional use

studies indicates that historic and current traditional land uses, including hunting,

trapping, plant harvesting and fishing, occur in the areas surrounding and including the

PDA. Specifically:

 moose and bison harvesting were reported in the terrestrial LSA and the Ronald Lake

BSA

 additional plant harvesting sites were reported in the terrestrial LSA including at least

one medicinal plant harvesting location

 the traditional land use LSA overlaps RFMAs held or used by Aboriginal people

 fishing was reported to occur in the Athabasca River adjacent to the PDA and in the

aquatics RSA

The Aboriginal communities referenced above expressed concerns about the Project,

particularly potential effects on important wildlife habitat and wildlife movement

corridors. ACFN, MCFN and Métis Local 125 indicated particular concerns about

potential effects on the Ronald Lake bison herd. Concerns were also frequently expressed

regarding the potential for the Project to reduce access to preferred areas of use and to

allow increased access to non-Aboriginal harvesters.



Volume 2: Baseline Update  
Section 11: Traditional Land Use  Frontier Oil Sands Mine Project Update
 

Page 11-46  June 2015

 

11.5 References 

ACFN (Athabasca Chipewyan First Nation). 2011. Integrated Knowledge and Land Use Report and 
Assessment for Shell Canada’s Proposed Jackpine Mine Expansion and Pierre River Mine. 
Athabasca Chipewyan First Nation (ACFN) submitted to Athabasca Chipewyan First Nation 
Industry Relations Corporation. 

AENV (Alberta Environment). 2009. Final Terms of Reference Environmental Impact Assessment for the 
Proposed UTS Energy Corporation/Teck Cominco Limited Frontier Oil Sands Mine Project. 
Alberta Environment. Edmonton, Alberta. 

ASRD (Alberta Sustainable Resource Development). 2010. Ronald Lake (Bison bison) Survey February 
2010. Prepared by Todd Powell and Traci Morgan, ASRD, Fort McMurray, Alberta. November 
2010 

Candler, C. and the Firelight Group Research Cooperative. 2013a. Athabasca Chipewyan First Nation 
Knowledge and Use Report and Assessment for Teck Resources Limited Proposed Frontier Oil 
Sands Mine Project. Prepared on behalf of Athabasca Chipewyan First Nation. 

Candler, C., Olsen, R. and the Firelight Group Research. 2013b. Mikisew Cree First Nation Indigenous 
Knowledge and Use Report and Assessment for Teck Resources Limited’s Proposed Frontier Oil 
Sands Mine Project. Prepared on behalf of Mikisew Cree First Nation. 

Elias, P.D. 2011. Mikisew Cree Use of Lands and Resources in the Vicinity of the Proposed Teck 
Resources and SilverBirch Energy Frontier Oil Sands Project. Prepared for Mikisew Cree First 
Nation.  

Fort McKay and Integral Ecology Group (Fort McKay Sustainability Department and Integral Ecology 
Group). 2011. Traditional Land Use Study for the Teck and SilverBirch Frontier Project. 
Submitted to Teck and SilverBirch.  

MCFN (Mikisew Cree First Nation). 2011. Indigenous Knowledge and Use Report and Assessment for 
Shell Canada’s Proposed Jackpine Mine Expansion, Pierre River Mine, and Redclay 
Compensation Lake. Mikisew Cree First Nation (MCFN) submitted to Mikisew Cree First Nation 
Government and Industry Relations 

Willow Springs (Willow Springs Strategic Solutions Inc). 2014. Métis Traditional Land Use and 
Occupancy Study: Teck Resources Limited – Frontier Oil Sands Mine Project. October 2014. 
Prepared for Fort McMurray Métis Local 1935.  

Woven Paths. 2015. Fort Chipewyan Métis Local 125. Métis Land Use & Ecological Knowledge Study. 
Executive Summary: Teck Resources Ltd Frontier Mine. Prepared by K. Dertien-Loubert on 
behalf of Fort Chipewyan Métis Local 125. [Full report n.d.; forthcoming] 



Frontier Oil Sands Mine Project Update Glossary

June 2015 Page GL-1

Glossary

µg/dL micrograms per decilitre

µg/L micrograms per litre

µg/mL micrograms per millilitre

µg/m
3

micrograms per cubic metre

µm micrometre

μS/cm (or μS/cm
c
) microsiemens per centimetre (

c
indicates temperature corrected)

7Q lowest 7-day consecutive average flow – This is measured at
different intervals; most common is 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

AAAQG Alberta Ambient Air Quality Guideline

AAAQO Alberta Ambient Air Quality Objective

AAC annual allowable cut

AACO Alberta Association for Conservation Offsets

AADT average annual daily traffic

AADT average annual daily traffic

ABMI Alberta Biodiversity Monitoring Institute

ABMP Alberta Biodiversity Monitoring Program

ACB Alberta Cancer Board

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

ACO Alberta Consultation Office
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ACT Alberta Culture and Tourism

ADAG 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.

ADI allowable daily intake

AE assimilation efficiency

AEMERA Alberta Environmental Monitoring, Evaluation and Reporting
Agency

AENV Alberta Environment

AER Alberta Energy Regulator

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

AGRASID Agricultural Region of Alberta Soil Inventory Database

AHS Alberta Health Services

AIR air inhalation rate

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.

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).

ALM ammonia limiting method

Al-Pac Alberta-Pacific Industries Limited Inc.

AMI Athabasca Minerals Inc.

AMP access management plan
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AMS air monitoring station

ANC acid-neutralizing capacity

ANOVA analysis of variance

ANSI American National Standards Institute

AOSA Athabasca Oil Sands Area

AOSERP Alberta Oil Sands Environmental Research Program

AOSR Athabasca Oil Sands Region

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

AQHI Air Quality Health Index

aquifer A layer of rock, sand or earth that contains water or allows water to
pass through it. Aquifers are generally thought of as groundwater
reservoirs that are extensive and that may be overlain or underlain
by a confining layer.

ARM Athabasca River Model

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

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.

assessment node A specific geographical site selected to quantify changes in
watercourses and waterbodies in the local and regional study
areas.

atm-m³ atmospheres metres cubed

ATSDR Agency for Toxic Substances and Disease Registry

attenuation A reduction of an effect (e.g., sound intensity or streamflow) by
various means.
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ATV all-terrain vehicle

AVI Alberta Vegetation Inventory

AWI Alberta Wetland Inventory

AWMG Air Quality Model Guideline

BACI before-after-control-impact

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

Base Case Assessment case that includes developments that are currently
operating or under construction, and activities approved but not yet
constructed.

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

BAW beach above water

Bbar excess pore pressure value

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

bbl/cd barrels per calendar day

bbl/sd barrels per stream day

BBW beach below water

BC base cation

BCF bioconcentration factor

BCFR British Columbia Ministry of Forests and Range

B.C. MOE British Columbia Ministry of the Environment

B.C. MWLAP British Columbia Ministry of Water, Land and Air Protection

BCR Bird Conservation Region

BCS Bureau of Chemical Safety

BD bulk density
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benthic The ecological region at the lowest level of a sea or lake, including
the sediment surface and some sub-surface layers.

bioherm An ancient organic reef of mound-like form built by a variety of
marine invertebrates, including corals, echinoderms, gastropods
and mollusks.

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.

BLL blood lead level

BLM biotic ligand model

Bm
3

billion cubic metres

BMC benchmark concentration

BMD benchmark dose

BOD biochemical oxygen demand

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

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.

BS borrow source

BSA bison study area

BSFC brake-specific fuel consumption

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.
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CAAQS Canadian Ambient Air Quality Standard

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

CaCO3 calcium carbonate

CALA Canadian Association for Laboratory Accreditation Inc.

CANSIS Canadian Soil Information Service

CAS Chemical Abstract Service

CASA Clean Air Strategic Alliance

CATEF California Toxic Emission Factor

CBOG coke burner off-gas

CC&R closure, conservation and reclamation

CCC criterion continuous concentration

CCEMA Climate Change and Emissions Management Act

CCME Canadian Council of Ministers of the Environment

CCS carbon capture and sequestration

CCT coarse combined tailings

cd calendar day

CD Census Division

CDED Canadian digital elevation data

CEA Agency Canadian Environmental Assessment Agency

CEAA Canadian Environmental Assessment Act

CEB chronic effects benchmark

CEMA Cumulative Environmental Management Association

centrate Water exiting a centrifuge after most of the solids have been
removed.

CEPA Canadian Environmental Protection Act

CF conversion factor

CFA commercial, recreational and Aboriginal (fisheries)
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CFHCP conceptual fish habitat compensation plan

CFOP conceptual fisheries offsetting 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.

CFT cake The product of the fluid fine tailings centrifuge plant.

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.

CMAQ Community Multiscale Air Quality

CMC criterion maximum concentration

CNRL Canadian Natural Resources Limited

CO carbon monoxide

CO2 carbon dioxide

CO2e carbon dioxide equivalent

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.

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.

CONRAD Canadian Oil Sands Network for Research and Development

COPC chemical(s) of potential concern

COPD chronic obstructive pulmonary disease

COSEWIC Committee on the Status of Endangered Wildlife in Canada
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COSIA Canada’s Oil Sands Innovation Alliance

CPOM coarse particulate organic matter

CPT cone penetration testing

CPUE catch-per-unit-effort

CR carcinogenic risk (also: crusher)

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

CRISP Comprehensive Regional Infrastructure Sustainability Plan

CRO Cardinal River Operations

CS2 carbon disulphide

CSE Culturally Significant Ecosystem – Those areas within Fort McKay
First Nation traditional lands that exhibit high value for renewable
resource harvesting.

CSM conceptual site model

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% to 5% range, corresponding to a
sand-to-fines ratio of about 20:1. CST is a segregating stream
which produces FFT.

CT consolidated (composite) tailings

CTDM Complex Terrain Dispersion Model

CTL coniferous timber licence

CTV critical toxicity value

CWS Canada-wide standard (also: Canadian Wildlife Service)

dam
3 Equals 1,000 cubic metres.

DAWS dearomatized white spirit

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

dbh diameter at breast height

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.

DEM Digital Elevation Model

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

detritus In watercourses, detritus consists of organic matter originating
from within the watercourse (‘autochthonous’ organic matter; e.g.,
benthic algal growth, secretion, egestion and excretion ) and
external inputs from the terrestrial ecosystem ( ‘allochthonous’
organic matter; e.g., leaf litter, conifer needles).

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

DI deionized (e.g., water)

DIL development inclusion list

dilbit diluted bitumen

diluent A light liquid hydrocarbon added to bitumen to lower viscosity and
density for the purpose of pipeline transportation.
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disposal area An area dedicated to disposal of overburden and interburden. The
disposal area can be located either in-pit or ex-pit.

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

DJSI Dow Jones Sustainability World Index

DL detection limit (also: dust level)

DNA deoxyribonucleic acid

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

DOC dissolved organic carbon

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

DRI Desert Research Institute

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)

dtph dry tonne per hour

DUA domestic use aquifer

Dup duplicate sample

dw dry weight

EAP Enhanced Approval Process (Alberta)

EC electrical conductivity

EC20 effective concentration (concentration that affects 20% of the
exposed [test] population); a measure of chronic toxicity

EC50 effective concentration (concentration that affects 50% of the
exposed [test] population); a measure of chronic toxicity

Eco-SSL ecological soil screening level

EDA external disposal area

EDI estimated daily intake

egestion Process of voiding of the refuse of digestion (ingested material not
absorbed or assimilated into the organism), generally as feces.
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EIA environmental impact assessment – A review of the effects or
changes that a proposed development will have on the local and
regional environment.

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

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

EOSD Earth Observation for Sustainable Development of Forests

EPA (U.S.) Environmental Protection Agency

EPEA Environmental Protection and Enhancement Act

EPNL effective perceived noise level

EPT Ephemeroptera, Plecoptera, Trichoptera (community)

ERA ecological risk assessment

ERCB Energy Resources Conservation Board [currently the Alberta
Energy Regulator]

EROD 7-ethoxyresorufin-O-deethylase

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.

ERT electrical resistivity tomography

ESA Environmentally Significant Area

ESAR East Side Athabasca River

ESL effects screening level

ESRD Alberta Environment and Sustainable Resource Development

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.

ETF external tailings facility

ETMF environmental toxicity modifying factor

ETS Electronic Transfer System
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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.

FAA U.S. Federal Aviation Administration

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

FEC field effect concentrations

FEL frank effect level – Level of exposure or dose that produces
irreversible, adverse effects at a statistically or biologically
significant increase in frequency or severity between those
exposed and those not exposed.

FEQG federal environmental quality guideline

fetch length The horizontal distance along open water over which the wind
blows and generates waves.

FEV forced expiratory volume

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.

FGD flue gas desulphurization

FHCL fish habitat compensation lake

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 Parameter that is routinely measured in the field using calibrated
meters (e.g., pH, dissolved oxygen, temperature and conductivity).

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

FiSH Fisheries Sustainable Habitat

flocculation Process of settling or consolidating suspended material by
increasing particle size. Flocculation helps to remove solids, thus
clarifying water or wastewater.

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

fluvial fan A fan-shaped fluvial deposit formed by a stream where its velocity
is abruptly decreased, as at the mouth of a ravine or at the foot of
a mountain.
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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

FMR free-living (or field) metabolic rate

FMSD Fort McKay Sustainability Department

FMU forest management unit

FMZ fish management zone

FOS factor of safety

FPOM fine particulate organic matter

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.

fry The period from hatching until one year; also referred to as young-
of-the-year.

FSU froth separation unit

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.

FWMIS Fish and Wildlife Information Management System

GDP gross domestic product

GE gross energy

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.
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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.

GIS geographic information system

GJ gigajoule (109 Joules)

GJ/h gigajoules per hour

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.

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.

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.

GOA Government of Alberta

GOC Government of Canada

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

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.

HADD harmful alteration, disruption and destruction
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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.

HC hydrocarbon

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.

HFAN high flash aromatic naphtha

HHR human health receptor

HHRA human health risk assessment

HHV higher (gross) heating value

HI haze index

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).

HQ hazard quotient

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.

HRSG heat recovery steam generator

HRV historic resource value

HSDB Hazardous Substances Data Bank (National Library of Medicine)

HSI habitat suitability index
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HSPF Hydrologic Simulation Program–Fortran model

HU habitat unit

HVAC heating, ventilation, air conditioning

hydraulic barrier A feature installed at the completion of mining to control the
movement of groundwater seepage from the external tailings areas
to downgradient locations, as required to adequately protect the
receiving environment. A hydraulic barrier is part of the post-
closure seepage collection system.

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 groundwater and the
related geologic aspects of surface water.

hydrology The science of surface 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.

IBA impact benefit agreement

IC20 or IC25 inhibitory concentration (20% [or 25%] of test animals)

IC50 inhibitory concentration (50% of test animals)

ICAO International Civil Aviation Organization

ICMM International Council on Mining and Metals

IDA internal disposal area

IEUBK Integrated Exposure Uptake Biokinetic model

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

IHDA Interactive Health Data Application (Government of Alberta)

IHS inclined heterolithic strata

ILCR incremental lifetime cancer risk
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ILM integrated land management

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

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

IOB intra-orebody

IOM Institute of Medicine (U.S.)

IPCS International Programme on Chemical Safety

IR Indian Reserve

IRC Industry Relations Corporation

IRIS Integrated Risk Information System

IRP Integrated Resource Plan

ISO International Organization for Standardization

ISQG Interim Sediment Quality Guidelines

ITA internal tailings area

ITIS Integrated Taxonomic Information System

JME Jackpine Mine Expansion

JNM Joslyn North Mine

JOSM Joint Oil Sands Monitoring Program

ka kilo annum (1,000 years before present)

karst Landscape or structural topography formed from the dissolution of
soluble rocks such as limestone, dolomite, and gypsum.

KCAC Keeping Clean Areas Clean

kcal/d kilocalories per day

Kd adsorption coefficient – A measure of the tendency of a chemical
to bind to soils (non-corrected). A large Kd value indicates strong
adsorption of a chemical to soil, leading to lower mobility.

KDE kernel density estimate
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keq H+/ha/a kiloequivalents of hydrogen ions (protons) per hectare per annum
(a measure of acid deposition)

kg N/ha/a kiloequivalents of nitrogen per hectare per annum

kg S/ha/a kiloequivalents of sulphur per hectare per annum

kg/a kilogram per annum

kg/bbl kilogram per barrel (of bitumen produced)

kg/d kilogram per day

kg/h kilogram per hour

kg/MWh kilogram per megawatt-hour

kJ/h kilojoules per hour

kJ/kWh kilojoules per kilowatt-hour

Koc adsorption coefficient (corrected) – Similar to Kd but corrected for
the organic carbon content of the soil.

Kow octanol-water partition coefficient

kPa kilopascal

kV kilovolt

kW kilowatt

KWBZ Key Wildlife and Biodiversity Zone

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

LAR Lower Athabasca Region

LARP Lower Athabasca Regional Plan

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

LCC land capability class

LCLo lowest published lethal concentration

LDAR leak detection and repair

lentic Of, relating to, or living in still waters (e.g., lakes, ponds or
swamps).
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Leq energy equivalent sound level

LFH leaf litter layer plus surface horizons (forest floor material)

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

LHV lower (net) heating value

LICA Lakeland Industry and Community Association

LiDAR light detecting and ranging

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.

Lmax maximum sound level

LMW low molecular weight

LOAEL lowest-observed-adverse-effect level

LOAEL lowest-observed-adverse-effects level

LOC License of Occupation

LOEC lowest-observed-effects concentration

lotic Of, relating to, or living in actively moving water.

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

LRAD long-range acoustic device

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.

LST local standard time

LTSA Long-Term Sustainability Agreement

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
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m bgl metres below ground level

m btoc metres below top of casing

m/s metres per second

m
3
/d cubic metres per day

m
3
/s cubic metres per second

m
3
/sd or m

3
/cd cubic metres per stream day (or per calendar day)

Ma mega annum (millions of years before present)

MA DEP Massachusetts Department of Environmental Protection

MAE mean absolute error

makeup 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.

MATC maximum allowable toxicant concentration

maximum build-out All planned disturbances for a development.

Mbcm million bank cubic metres

MCFN Mikisew Cree First Nation

MCP minimum convex polygon

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 former
south development area.

MDL method detection limit

MDP Municipal Development Plan

ME metabolizable energy

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)
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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.

Métis Local 125 Fort Chipewyan Métis Local 125

Métis Local 1909 Lac La Biche Métis Local 1909

Métis Local 1935 Fort McMurray Métis Local 1935

MF metabolism factor

mg/kg-dw milligrams per kilogram dry weight

mg/kg-ww milligrams per kilogram wet weight

MJ/m
3
h megajoule per hourcubic metre

MLL miscellaneous land lease

MLP miscellaneous lease permit

MLSB Mildred Lake Settling Basin

Mm
3

million cubic metres

MM5 Fifth-Generation NCAR/Penn State Mesoscale Model

MMAD median mass aerodynamic diameter

MMEU multi-model extraction utility

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

MODPATH particle tracking (seepage) model

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

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

MOSA Mineable Oil Sands Area

MOU memorandum of understanding

MPOI maximum point of impingement
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MRL minimum risk level

MRM Muskeg River Mine

MRP mine reclamation plan

MSL mineral surface lease (also: maximum sound level)

Mt million tonnes

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

MW megawatt

MWh megawatt-hour

n.d. no date (e.g., of publication or sample)

N/A not applicable

NA naphthenic acids (also: not available)

NAABA Northeastern Alberta Aboriginal Business Association

NAAQO National Ambient Air Quality Objective

NAAQS National Ambient Air Quality Standard

ND not detected or determined (e.g., to the species level)

NEB National Energy Board

NEF Noise Exposure Forecast

NEP Interim Nitrogen (Eutrophication) Management Recommendations
and Work Plan

NFC no fish captured

NLHR Northern Lights Health Region

NM not measured

NO nitrogen oxide

NO2 nitrogen dioxide

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

NOAEL no-observed-adverse-effect level
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NOEC no-observed-effect concentration

NP no placement (i.e., of reclamation materials)

NPI net positive impact

NPRI National Pollutant Release Inventory

NPV net present value

NR not recorded (or not required)

NR-LETH concentration associated with 100% mortality or 0% survival

NS no salvage (i.e., of reclamation materials)

NSMWG NOx-SOx Management Working Group

NTDB National Topographic Data Base

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

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

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

OPP ore preparation plant

ORP oxidation–reduction potential

OSCA Oil Sands Conservation Act
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OSDG Oil Sands Developers Group

OSE oil sands exploration

OSEC Oil Sands Environmental Coalition

OSGA Oil Sands Groundwater Agreement

OSL oil sands lease

OSLI Oil Sands Leadership Initiative

OSPW oil sands process-affected water

OSRIN Oil Sands Research and Information Network

OSSP off-stream storage pond

OTHWG once-through hot water generator

OTSG once-through steam generator

OU odour unit

PAA Project assessment area – Spatial area defined in the Integrated
Application to include the Project disturbance area (PDA) and
areas where vegetation clearing may occur but is was not currently
planned. The PAA is not used in the Project Update; rather, the
spatial area of the Project is defined solely in terms of the PDA.

PAC polycyclic aromatic compound

PAD Peace-Athabasca Delta

PADD Petroleum Administration for Defence District

PAH polycyclic aromatic hydrocarbon

PAI potential acid input

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.

PBPK physiological based pharmacokinetic

PCA Parsons Creek Aggregates

PCDD polychlorinated dibenzodioxins
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PCDF polychlorinated dibenzofurans

PCN primary care network

PDA Project disturbance area – Area that defines the spatial extent of
the Project and reflects the anticipated maximum limit of
disturbance at completion of mining. For the Project Update, this
includes areas that the Project occupies, additional areas where
soil stripping, soil covering or vegetation clearing are planned, and
Project components such as pits, external disposal areas, external
tailings areas are located.

PDC Planned Development Case – Assessment case that includes
developments that have been disclosed or applied for, but not yet
approved.

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 equivalency factor

PEL probable effects level

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.

PM particulate matter

PM10 particulate matter less than 10 µm in diameter

PM2.5 particulate matter less than 2.5 µm in diameter

PMF predicted maximum flow

PNCC Peace Northern Caribou Committee

POI point of impingement

polishing pond Pond designed to remove suspended sediment and trace
hydrocarbons, if present, from waters before discharge into a
receiving environment.
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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.

post-glacial Pertaining to the time interval since the disappearance of glaciers
or ice sheets from a particular area; similar to the Holocene Epoch.

PP preproduction

ppb parts per billion

PPE priority pollutants (also: personal protective equipment)

ppm parts per million

PPRTV Provisional Peer Reviewed Toxicity Value

PQRA preliminary quantitative risk assessment

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

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

PRIME Plume Rise Model Enhancement

PRM Pierre River Mine

the Project the Frontier Oil Sand Mine Project

Project area Spatial area defined in the Integrated Application to include all
major works, such as mine pits, reclamation material storage,
external tailings areas and bitumen processing. The Project area is
not used in the Project Update; rather, the spatial area of the
Project is defined solely in terms of the PDA.

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.

QA quality assurance

QC quality control
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qPCR quantitative polymerase chain reaction

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

RAF relative absorption factor

RAIS Risk Assessment Information System

RAMP Regional Aquatics Monitoring Program

RAPP Research on Avian Protection Project

RDL reportable detection limit

receptor A permanent or seasonally occupied human dwelling that is
regularly in use for at least six weeks per year.

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

reclamation lakes Constructed lakes placed in the closure landscape on the east and
south sides of the external tailings areas to treat groundwater
intercepted by the passive post-closure seepage collection system.

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.

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

reinjection efficiency Volume of water not ‘recycled’ by the depressurization wells;
defined by the amount of water stored in the basal water sands at
the injection location divided by the injected amount.

REL reference exposure level

RELAD Regional Lagrangian Acid Deposition

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

Rep replicate sample

ReV acute reference value

RfC reference concentration
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RfD reference dose

RFMA Registered Fur Management Area

RFQ request for quotation

Rge range

RH relative humidity

RIC Resource Inventory Committee (B.C.)

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.

RIVAD/ARM3 Regional Impact in Visibility and Acid Deposition/Acid Rain
Mountain Mesocale Model

RIVM Netherlands National Institute of Public Health and the
Environment

RIWG Regional Issues Working Group

RLBH Ronald Lake bison herd

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

ROPC receptor(s) of potential concern

ROW right of way

RPD relative percent difference

RQ risk quotient

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.
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RSAS Regional Structure Action Strategy

RsC risk-specific concentration

RSC reduced sulphur compound

RsD risk-specific dose

RUSLEFAC Revised Universal Soil Loss Equation for Application in Canada

RVB Athabasca River valley and major tributaries

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

SC specific conductivity

SCI stream condition index

SCS soil conservation service

SD standard deviation

SDA south development area – Includes the Equinox pit and other south
development facilities and landforms. The SDA is no longer part of
the Project as a result of the Teck–Shell asset exchange.

SDI Simpson’s diversity index

SE standard error

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

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

SEIA socio-economic impact assessment
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SEWG Sustainable Ecosystems Working Group

SF slope factor

SFR sand-to-fines ratio

SFT secondary flotation tailings

SIL Survey Intensity Level

SIR supplemental information request

SLERA screening-level environmental risk assessment

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

SLRA screening-level risk assessment

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

SMCV species mean chronic value

SME surface material exploration

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

SOC statement of concern

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.

solbit solvent-rich bitumen
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SOPC substance(s) of potential concern

SoW Statement of Work

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

SQC sediment quality criteria

SQG soil quality guideline

SRC Syracuse Research Corp.

SRU solvent recovery unit

SSD species sensitivity distribution

STC sound transmission class

STDA south tailings disposal area

STP south tailings pond

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.

stream day rate The maximum sustainable daily rate (design capacity) for a
process system.

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.

suspended sediment 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).

SWI specific work instructions

SWQ surface water quality

SWQG surface water quality guideline
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SWQMF Surface Water Quantity Management Framework for the Lower
Athabasca River

t tonne – a metric ton (1,000 kg)

t/a tonnes per annum

t/sh tonnes per stream hour

tailings A byproduct of the bitumen extraction process composed of water,
sand, fines and residual bitumen.

tailings pond Man-made impoundment structure used to control tailings.

TCA tolerable concentration in air

TCEQ Texas Commission on Environmental Quality

TCM total conversion method

TCU true colour unit

TDEM time-domain electromagnetics

TDI tolerable daily intake

TDGR Transportation of Dangerous Goods Act and Regulation

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

TEH total extractable hydrocarbons

TEMF Terrestrial Ecosystem Management Framework

TEPCA Total E&P Canada

TEQ toxic equivalency quotient

THC total hydrocarbon compound

TIFA temporary in-pit fluid area
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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.

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

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.

TLUS traditional land use study

TLV threshold limit value

TLV:TWA threshold limit value:time-weighted average

TMF Tailings Management Framework for the Mineable Athabasca Oil
Sands

TOC total organic carbon (also: top of casing)

TOR terms of reference

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

TP total phosphorus

tph tonnes per hour

TPHCWG Total Petroleum Hydrocarbon Working Group

TPP traditional plant potential

TPU tainting potential unit

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

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

TRO tailings reduction operations

TRS total reduced sulphur
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TRU true colour unit

TRV toxicity reference value

TSM Towards Sustainable Mining

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

TTF thickened tailings facility

TUa acute toxicity unit

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 total volume to bitumen in place – The ratio of the total volume
mined to the bitumen-in-place in the mined ore (m

3
/m

3
).

TVD total vertical depth

Twp township

U.S. EPA United States Environmental Protection Agency

UL upper intake level

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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URE unit risk estimate

US NRC United States National Research Council

US NSN United States Nightjar Survey Network

USFWS U.S. Fish and Wildlife Service

USGS United States Geological Survey

USOSM United States Office of Surface Mining

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.

VHF very high frequency

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.

VOC volatile organic compound

VP vapour pressure

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.

WBC white blood cells

WBEA Wood Buffalo Environmental Association

WBNP Wood Buffalo National Park

WCSB Western Canadian Sedimentary Basin
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WDS Water Database System

WHEC Wildlife Habitat Effectiveness and Connectivity

WHMIS Workplace Hazardous Materials Information System

WHO World Health Organization

WHRA wildlife heath risk assessment

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

WMMP wildlife mitigation and monitoring plan

WNS white nose syndrome

WQG Water Quality Guideline

WRF Weather, Research and Forecasting

WRLIC water resources licence

wt% weight-percent

WTDA west tailings disposal area

ww wet weight

ZOI zone(s) of influence
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