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Disclaimer

This report was prepared between February and March 2006. Gartner Lee Limited acknowledges that
during this period numerous other efforts were focused on the Trout Lake area (e.g., vegetation mapping,
waterfowl habitat mapping, land use planning), which will be completed after the writing of this report.
This report would have benefited from the inclusion of these data, and any future work will need to
consider these other materials.
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Executive Summary

Gartner Lee Limited (“Gartner Lee or GLL") was contracted by World Wildlife Fund (WWF) - Canada to
complete a Phase 1 ecological assessment of Trout Lake, NWT as outlined in the NWT Protected Areas
Strategy. The Trout Lake area was selected as a Candidate Protected Area (CPA) by the Sambaa K’e
Dene Band to protect historic and cultural values within their traditional lands. The purpose of the
ecological assessment isto:

defineaninitial study area,

compile and evaluate available existing ecological data,

identify occurrence of focal vertebrate species significant to ecosystem integrity, and

determine deficiencies in existing ecological information for boundary delineation of the

candidate protected area, and requirements for additional datafrom field studies.

Overadl, the information needed to confirm species composition for a particular ecoregion was adequate.
However, information needed to confirm how the study area boundaries relate to the area required to
ensure population viability of foca species, and protecting water quality and fisheries values within the
CPA was lacking. Research is recommended to assess the validity of the proposed CPA boundaries to
ensure population viability.

There are information gaps with respect to vegetation mapping as well as the location, usage and
abundance of berries, trees and shrubs valued by the Sambaa K’e Got'ine. Field surveys and ground-
truthing are recommended to create a more detailed vegetation classification system incorporating
vegetation species, soils and wildlife to better represent vegetation communities and their distribution.

Mapping of the CPA is currently unavailable at a scale that alows for linkages between soil and
landforms, vegetation and wildlife habitat. Field-based soil and vegetation data is needed for assessing
ecosystems, rare and endangered plants, and wildlife habitat. It is recommended that a mapping and field
sampling program be undertaken to collect information on soil classification and texture, parent material,
surface expression, geomorphological* processes, and soil moisture and nutrient regimes.

Information regarding various wildlife species within the CPA is currently lacking. No assessment of the
viability of the wildlife focal species to persist within the CPA has been completed. Winter and fall
moose ranges within the CPA require validation through aerial and ground-based surveys that would also
alow for an understanding of the density, distribution, and population structure of moose in the CPA.
Site-specific data within the CPA for waterfowl, porcupines and terrestrial and aguatic furbearers is also
lacking. Aerial and ground-based surveys in spring and fall can confirm the use of the CPA by waterfowl
species, and the relative importance of specific waterbodies. Various ground-based surveysto collect and

! The study of the evolution and configuration of landforms
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validate data on porcupine and other furbearer species distribution and abundance may also be an asset.
Borea caribou data gaps are currently being addressed through a satellite-collared research program;
however, data is ill lacking with respect to recruitment and adult survival and response to reclaimed
habitats in the CPA.

Hydrological information related to discharge volumes, recharge areas, and flow rates, as well as
bathymetry, is relatively unknown for the majority of water bodies within the CPA. Little or no water
guality data is available for the majority of water bodies within the CPA. The hydrogeological
(groundwater) conditions for the area are essentially unknown. Surface and groundwater sampling
programs, as well as limnology studies are recommended.

Information is lacking in detailed population studies, including ecology, habitat use and behavior of loca
fish species within the CPA. More information is required on the identification and distribution of
potential species at risk within the study area. Spawning, rearing, and over-wintering habitats, as well as
the potential for fish presence, should be assessed in all mapped watercourses and lakes using standard
methods to identify critical habitats in the area. A fish inventory survey would supplement existing
information and fill identified data gaps in the historical and traditional information related to fish species
presence/absence, relative abundance, life history anaysis, habitat use, and fish health within the CPA.
The data should be used along with hydrological and bathymetric data to determine whether the proposed
CPA boundaries would be sufficient to protect the fish species of cultural interest with the proposed CPA.

Finally, the above research should be accompanied by additional traditional knowledge work
documenting what is known about the movement of focal species outside the proposed candidate
protected area so that afuller picture of ecological functionsin the region can berecorded. Likewise, itis
suggested that a record of trails and traplines in the area be added to the analysis to complete the picture
of seasonal movements and if focal species have different types of importance at certain times of the year.
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1. Introduction

The Trout Lake area was selected as a Candidate Protected Area (CPA) by the Sambaa K’ e Dene Band
based on the historic and cultural values inherent within their traditional lands (GNWT 2006a). This
Phase | Ecologica Assessment (EA) evaluates the existing ecological information and determines
deficiencies in that information of the Trout Lake area. The Sambaa K’ e Dene Band represent the Dene
of the Trout Lake area and are part of the Dehcho First Nation. The Trout Lake region is the traditional
area of the Sambaa K’e. The Trout Lake area supports wildlife important to the community, including
boreal caribou (Rangifer tarandus-caribou), moose (Alces alces), wolverine (Gulo gulo), waterfowl and
fish.

The Dehcho Land Use Plan (revised draft November 2005) designates this Sambaa K’ e traditional area as
a Conservation Zone and a Protected Areas Strategy (PAS) area of interest. Conservation Zones are areas
with significant ecological and cultural values, and tourism will be the only development permitted within
Conservation Zones. The PAS zone designation applies to lands that have been withdrawn from further
disposition through the PAS process, and represents a transition between lands subject to the Dehcho
Land Use Plan and the approved protected area. There are currently 17 conservation zones in the Dehcho
Region, which accounts for 40.7 % of the Land Use Plan area, and the PAS zones account for 12.0 %.

The PAS process consists of eight steps for protected area planning and establishment (GNWT 1999).
Step 5 requires an ecological, cultural and economic evaluation of the area. The EA involves a detailed
inventory of key ecological components in the area, as well as, an evaluation of the contribution of the
areato the conservation of those components. The EA isintended to:

evaluate species diversity and habitat potential;

improve the state of knowledge of ecological processes;

provide a coordinated and consistent process for planning and implementation of
candidate protected areas; and

provide information for the assessment of socia and economic implications of the
ecological values.

Phase 1 of the EA isintended to:

1. define an initial study area that considers the physiographic, e.g., ecoregion, or phytogeographic
character of the candidate protected areg;

2. compile and evaluate available existing ecological data including making full use of Traditional
Ecological Knowledge (TEK), including preliminary habitat delineation, and ecoregion/landscape
unit representation analysis conducted at an earlier stage of the candidate protected area proposal;

3. identify occurrence of focal vertebrate species significant to ecosystem integrity, e.g., keystone or
umbrella speciesin the study area; and
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4. determine deficiencies in existing ecologica information for boundary delineation of the
candidate protected area, and requirements for additional datafrom field studies (GNWT 1999).

Finally, the results of the assessment are to be made available for communities, peer and public review, in
plain language.

2. Methodology

For the preparation of the Trout Lake Phase 1 EA, Gartner Lee Limited completed five linked tasks.

Task 1. Definition of initial study area: Task 1 consisted of areview of previous PAS study area reports,
and available information regarding the Trout Lake environmental setting. This task also involved a
preliminary review of the study area boundaries.

Task 2. Compilation and evaluation of existing data: Task 2 consisted of the acquisition and review of
existing regional and local ecological data and maps as provided by World Wildlife Fund (WWF),
government sources and others. Upon acquisition of existing regional and local ecological data and maps,
a detailed assessment and evaluation was completed. The following is a list of criteria that was used
during our assessment and eval uation:

Did the existing research include the proposed Candidate Protected Area (CPA) land area and if
S0, to what extent?

When the research was conducted, and is the data still considered viable?

What methodology was used? Is the methodology considered to have scientific or traditional
knowledge validity or isit outdated?

Task 3. Identification of occurrence of focal vertebrate species: In Task 3 the focal wildlife species, also
referred to as Valued Ecosystem Components (VECS), were determined based on those wildlife species
identified by the Sambaa K’e Dene Band as having historical, cultural, or socio-economic values. A
review of Territorial and Federal species listed as at-risk was undertaken and those species determined to
have the potentia to be within the study area were added as VECs. A comparison was then made of this
study’s VECs with those identified by the Dehcho Land Use Planning Board and the NWT Cumulative
Impact Monitoring Program (NWT CIMP) (DIAND 2005) to ensure the species chosen were consistent
with broader monitoring programs. It was recognized that some species of importance to others in the
broader region could be excluded with the focus on the species of interest of the Sambaa K’e. To the
extent possible, the VECs selected represent the family of species within the broader region.
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Task 4. Determination of deficiencies in existing datac Task 4 consisted of determination of data
required for the project and identification of data gaps. This task was accomplished through the use of
professional judgment and a predefined set of criteria that defined the requirements necessary to maintain
ecological integrity.

Task 5. Fina reporting and summary documentation: Task 5 involved summarizing the findings from
the previous tasks and report preparation.

3. Study Area

3.1 Ecoregion Description

The entire Trout Lake CPA islocated in both the Northern Alberta Uplands and the Hay River Lowlands
ecoregions (Figure 1, Figure 2, Table 1). Predominant vegetation is open, conifer forests dominated by
black spruce (Picea mariana). The shrub layer often consists of dwarf birch (Betula pumila), labrador tea
(Ledum spp.) and willow (Salix spp.).

Wetlands, rivers and lakes characterize the aquatic environment. The largest lake in the area is Trout
Lake (Sambaa K’ €), which drains northeast through the Sambaahah River. The entire Trout Lake CPA is
within the Liard River basin. Common fish species include: arctic grayling (Thymallus arcticus), bull
trout (Salvelinus confluentus), burbot (Lota lota), inconnu (Senodus leucichthys), lake trout (Salvelinus
namaycush), lake whitefish, (Coregonus clupeaformis) northern pike (Esox Lucieus) and walleye
(Stizostedion vitreum).
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Figure1l. Trout Lake CPA Study Area (GNWT 2006a)
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Tablel. Terrestrial Ecological Components by Ecoregion

Ecological :
g Northern Alberta Uplands Hay River Lowlands
Component
Average summer temperature Average summer temperature
approximately 13°C; average winter approximately 13°C; average winter
Climate temperature approximately -19°C; temperature approximately -19°C; mean
mean annual precipitation 350 to 500 annual precipitation 350 to 450 mm
mm
Lowlands consist of stunted black Lowlands consist of fens and bogs
spruce, birch and shrubs. composed of tamarack and black spruce.
Vegetation Uplands consist of white spruce, and Uplands consist of trembling aspen,
aspen mixedwood forest. balsam poplar, white spruce and balsam
fir.
50-70% wetlands Palacozoic sedimentary strata and
Cretaceous Shale.
Shale, sandstone and limestone from
Devonian to Cretaceous. Sporadic, discontinuous permafrost with
low ice content.
Sporadic, discontinuous permafrost
with low ice content. Nearly level to gently rolling terrain is
. composed of clayey lacustrine and
Soils and Undulating to rolling moraines with glacial till.
Terrain : . .
organic deposits consisting  of
Organic Cryosolic soils. Lowlands are composed of Gleysolic,
Organic and Organic Cryosolic soils.
Upland dlopes are composed of
loamy glacial till. Uplands are composed of Luvisols soils.
Minera soils are composed of Gray
Luvisols, Brunisols.
Boreal caribou, moose, black besr, Boreal caribou, moose, black bear, wolf,
Wildlife wolf, beaver, snowshoe hare, red beaver, snowshoe hair.
squirrel,  bald  eagle, raven,
waterfowl.
Surface and Wetlands cover 50 — 70 % of the Poorly drained fens and bogs cover
Ground Water area. approx. 30 %.
Fish and Fish Arctic grayling, bull trout, burbot, Arctic grayling, bull trout, burbot,
Habitat inconnu, lake trout, lake whitefish, inconnu, lake trout, lake whitefish,

northern pike, walleye.

northern pike, walleye.
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Figure2. Location of the Northern Alberta Uplands and the Hay River Lowland (Deh Cho Land
Use Planning Committee, 2006
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3.2 Candidate Study Area Boundaries

The current Trout Lake CPA boundaries are based on traditional land use information provided by the
Sambaa K’e Dene Band (see Figure 1). These boundaries should ensure that cultural concerns of the
local First Nations people are adequately addressed. The entire areais approximately 10,680 km?).

The Trout Lake CPA encompasses approximately 16 % of the entire Northern Alberta Uplands ecoregion
and 32 % of the Northern Alberta ecoregion that is |ocated within the Northwest Territories (Crosscurrent
Associates Ltd. and Crosscurrent Environmental Services Ltd. [Crosscurrent] 2005). Approximately 1%
of the entire Hay River Lowlands ecoregion, and 1.5 % of the Hay River Lowlands ecoregion that is
located within the Northwest Territories, iswithin the Trout Lake CPA.

3.3 Traditional Knowledge for the Candidate Protected Area

Traditional knowledge about the CPA comes from the Sambaa K’e Dene Band who have historically
lived and traveled throughout the south-central area of the Deh Cho (Crosscurrent 2004a, 2005). The
Sambaa K’ e Dene Band has a well-established and comprehensive callection of knowledge for the area
because of their long existence and extensive travel throughout the CPA. They have important
knowledge regarding fish and wildlife habitat, species presence and migration patterns. The Band with
Crosscurrent Associates Ltd. completed a preliminary Cultural Places Inventory study. In addition, a
Phase 1 report was completed in May 2004 identifying priority areas of interest. A Dene Language and
Cultura Specialist met with elders to map traditional place names. The origins of the names and any
stories about them where also recorded. Town meetings were held to review al existing traditional
knowledge, place name and natura resource map information. They were aso involved in the Sambaa
K’e CPA: NWT PAS Step 2 Report (PAS Step 2 Report), completed by Crosscurrent Associates Ltd. in
August 2005. Elders and harvesters were consulted on their knowledge of fish, waterfowl and wildlife
habitat, species presence, and migration patterns. Watershed boundaries and vegetation presence and
usage were al so discussed.

3.4 Human use and disturbancein the Candidate Protected Area

Traditionally, the Sambaa K’ e Dene Band utilized a wide territory range in the south-western part of the
Deh Cho Region (Crosscurrent 2004a). Many cabins were built along major rivers and lakes in the early
to mid 1900's. In the 1960's, a community was establishment on the southeast side of Trout Lake that is
accessed by awinter road. This community operates a fishing lodge that attracts tourism.
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Qil and gas exploration, mineral exploration and forestry have long operated in the Deh Cho Region
(Crosscurrent 2004a). Industrial exploration and disturbance in the Trout Lake area began in the late
1950’ s with a sudden and rapid expansion of oil and gas exploration. By the end of the 1970s’, oil and
gas exploration in the Trout Lake area resulted in a large network of cutlines similar in density and
abundance to surrounding areas to the east of the Liard River in the NWT (PACTeam 2003). Geographic
Information System (GIS) data on the amount of disturbance within the Deh Cho Region is currently
incomplete with data missing from some remote areas. The Dehcho Land Use Planning Board is
currently quantifying GIS data on the amount of disturbance within the Trout Lake PAS.

4. Ecological Assessment

The following section summarizes the assessment undertaken by Gartner Lee Limited to compile data and
determine deficiencies in existing ecologica information to delineate the boundaries of the CPA, and the
requirements for additional data from field studies. The assessment considered five broad topics:
vegetation, soils and terrain, wildlife, water and fish.

4.1 Vegetation

According to the land cover maps in the Deh Cho Atlas (Deh Cho Land Use Planning Committee 2003)
and the Taiga Plains Ecoregions of the Northwest Territories (Environment Canada 2006b), vegetation in
the CPA is representative of both the Northern Alberta Upland and the Hay River Lowland ecoregions.
The mgority of the CPA is situated in the Northern Alberta Uplands, whereby the forest cover is
primarily open coniferous dominated by black spruce trees, aong with some tamarack, white spruce and
jack pine trees. Deciduous forest stands consisting of aspen, birch and poplar trees are also noted in the
CPA, but are more frequent towards the western edge of the study area boundary (Deh Cho Land Use
Planning Committee 2003). Also found scattered throughout the CPA are mixed forests of coniferous
and deciduous trees adong with shrubby and herbaceous lowlands occupying wetlands and regenerating
burn areas. Both mixed forests and non-forested areas are more prominent to the eastern border of the
study area.

V egetation cover outside of the CPA boundary is similar to that within the CPA borders. Larger areas of
deciduous forests however, extend out towards the Liard River while mixed forests and non-forested
areas are scattered out towards the Tathina Lake (SAFORAH, 2006) to the east (see Figure 2). As
previoudy mentioned, the CPA boundary encompasses primarily black spruce forest, wetlands and
regenerating burns.
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4.1.1 Stateof Knowledge

Various scientific studies and sources of information, including the System of Agents for Forest
Observation Research with Automation Hierarchies (SAFORAH) (2006), the PACTeam's Spatia
Analysis and Literature Review of Timber Potential in the Deh Cho (2003), Mackenzie Gas Project EIS
(2004) as well asthe Deh Cho Land Use Planning Committee’s draft Land Use Plan (2005) and Deh Cho
Atlas (2003), provide a variety of available vegetation data and mapping within the Trout lake CPA and
Deh Cho Region. Table 3 below summarizes of available vegetation classification mapping for the Trout

Lake CPA.

Table3. Summary of Vegetation Classification Mapping in the Trout Lake CPA

L ocation/Agency Primary Data Source | Scale/Resolution of Total # of Classes Primary usefor
M apping M apping
Trout Lake CPA and Landsat 7 ETM + Mapped at: 26 —Vegetation Canada-wide land
surrounding area EOSD Thematic Map NTS 1:250,000. Classes cover classification for
(SAFORAH, 2006) 25 meter pixels the Earth Observation
for the Sustainable
Development of
Forests (EOSD)
project
Deh Cho Region Landsat TM and aerial | Mapped at: 5 —Timber Potential Timber Potential,
(PACTeam 2003) photos (scale 1:3,000,000 Areas Timber productive
unknown) (30m resolution) 6 — Timber Productive | areas
Forests
3 — Forest Regions
Mackenzie Gas LSA — Aerid Mapped at: 16 — LSA Vegetation V egetation
Proposed Pipeline photography LSA —1:20,000 Classes Classification, Habitat
Route RSA —Landsat 5, 7, 10 - RSA Vegetation Suitability
(Mackenzie Gas image corrected rastor Classes
Project 2004) data
Deh Cho Region NBIOME Project Mapped at: 8 - Vegetation classes Land Use Planning in
Land Cover based on AVHRR 1:2500 000 the Deh Cho Territory
Classification: Deh
Cho Atlas 2003 (Deh
Cho Land Use
Planning Committee
2003)
Trout Lake area Satellite imagery and 46 — Land cover Earth cover mapping
(Ducks Unlimited ground-truthing classes
2006)

In addition to vegetation classification mapping, the Mackenzie Gas Project EI'S (2004) provides detailed
data on vegetation communities, rare plants, and revegetation monitoring. Information regarding forest
fire history, disease, insect concerns and timber potentials are provided in the Deh Cho Atlas (2003) and
PACTeam 2003 report as well. Ducks Unlimited has provided a fieldwork summary interim report
(Ducks Unlimited 2006) on their work in the Trout Lake area. The project is expected to be completed in
February 2007 (Richard pers. comm.). The fieldwork has involved collecting vegetation data for the
earthcover mapping project. The results of this study have not been reviewed.
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The Sambaa K’ e Step 2 PAS Report identifies 19 local plant species utilized for traditional purposes by
the Sambaa K’e Got'ine. Information regarding their location and use, though limited, is noted in the
Crosscurrent (2005) report. The traditional use plants include:
- Blueberry (Vaccinium sp.)

Bog Berries (Vaccinium sp.)

Cranberry (Viburnum sp.)

Cranberry (High bush) (Viburnum edul €)

Cranberry (Low bush) (Vaccinium vitis-idaea)

Cranberries (small bog) (Oxycoccus microcarpus)

Saskatoon Berry (Amelanchier alnifolia)

Alder (Speckled) (Alnus sp.)

Birch (Betula sp.)

Pine (Pinus sp.)

Poplar (Populus sp.)

Ratroot (Acorus americanus)

Spruce (Picea sp.)

Tamarack (Larix laricina)

Willow (Salix sp.)

It is not known at this time if information regarding Sensitive or May be at Risk plantsin the Taiga Plains
Ecozoneisavailable.

4.1.2 Data Assessment and Evaluation

The overall knowledge of vegetation in the Deh Cho area is relatively broad with limited detail.
Vegetation studies have been done, however, little or no ground-truthing has taken place to support
vegetation mapping. The most recent and accurate vegetation data available for the Trout Lake CPA and
surrounding area is satellite imagery done by SAFORAH (2006). There are 25 vegetation classes in the
SAFORAH mapping. These land cover classes range from wetland treed to agriculture-pasture/forage to
mixedwood-open, providing greater detailed than those vegetation cover classes of the Deh Cho Atlas
(Deh Cho Land Use Planning Committee 2003) and the PACTeam report (2003). Despite the significant
amount of vegetation types mapped by SAFORAH, this mapping has not been supported by field surveys
or ground-truthing and therefore the confidence in the information is uncertain.

The Deh Cho Atlas provides a basic overview of land cover in the CPA. It has seven vegetation
classifications identifying needleleaf forest, broadleaf forest, tall and low shrub, dry or moist herbaceous,
lichens, barren and agriculture. The information in the Deh Cho Atlas is genera and also has not been
ground truthed. The PACTeam report (2003) focuses on forestry and timber potentia including data on
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fire history, diseases and insects. Some fieldwork has been conducted though limited information
regarding the level of vegetation species classification is available. The Mackenzie Gas Project EIS
(2004) is a good source of information, including air photo and satellite based mapping of detailed
vegetation communities and field surveys. Additional information regarding fire history, rare plants and
reclamation is also available in the baseline. The Mackenzie Gas Project EIS however, only covers a
small area in the east corner of the Trout Lake CPA, allowing only for limited application to the CPA.
The Ducks Unlimited report, once completed, will provide additiona information for the area.

The traditional knowledge perspective from the Sambaa K’ e Step 2 Report provides a general description
of the vegetation in the CPA and highlights specific local plants important to the Sambaa K’ e Got'ine for
food, shelter, transportation and medicina purposes. Information regarding the location and use of the
plantsislimited and requires further detail.

4.1.3 ldentification of Data Gaps

Genera information regarding forest cover in the Deh Cho Region and Trout Lake CPA is available
however, detailed vegetation mapping and ground-truthing through field surveys is lacking. An increase
in scale of vegetation mapping and detail of vegetation classification systems would support a better
understanding and representation of vegetation communities and their distribution. In turn this would be
beneficia to further information regarding habitat mapping and land use planning.

Detailed vegetation mapping at a scale consistent with Mackenzie Gas Project mapping would allow for
wildlife habitat suitability and capability mapping for identified focal wildlife species. The status ranking
for Sengitive or May be at risk vegetation in the Taiga Plains Ecozone and CPA is currently unavailable,
furthering the information gap for rare plants and rare or unigue communities. Thereis also limited data
on wetlandsin the Trout Lake CPA.

The specific locale, detailed species information and usage of the plants highlighted by the Sambaa K’e
Got’ine is unknown. Additiona information on the location and the abundance of the valued berries,
trees and shrubs would aid in highlighting the traditional knowledge valued components in the CPA.

4.2 Soilsand Terrain

The landscape units within the Trout Lake CPA represent those typical of the Northern Alberta Uplands
and Hay River Lowlands ecoregions. The bedrock geology of the CPA consists predominantly of
Mesozoic sedimentary rocks, with a small portion of the CPA consisting of Paleozoic sedimentary rocks
(Mackenzie Gas Project 2004, Crosscurrent 2005, Deh Cho Land Use Planning Committee 2003). The
surficial geology is predominantly drumlin landscape or fluted till, as well as organic deposits and a small
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amount of glaciofluvial material. The landscape is characterized by rolling hills and ridges, with
extensive wetlands. Elevation ranges from 220 to 800 m above sealevel. The soils within the CPA have
developed primarily from organic and moraina parent materias, resulting in medium to fine textured
mineral soil in upland areas and mesic organic soils in lowland areas. Soils consist predominantly of
Brunisolic Grey Luvisols, Grey Luvisols, Gleysols, Mesisols and Organic Cryosols. The area has
sporadic, discontinuous permafrost.

The Trout Lake CPA has been rated as having low or uncertain to moderate mineral development
potential (Crosscurrent 2005, Deh Cho Land Use Planning Committee 2003). The CPA has been rated as
having moderate to very high oil and gas potential and has had a high level of activities related to oil and
gas exploration and extraction. Further discusson on the mineral development potentia, oil and gas
activities, and oil and gas potential can be found in the Crosscurrent report (2005).

There are three culturally significant ridges in the CPA, ranging in elevation from 660 to 800 m above sea
level (Crosscurrent 2005). Severa landforms are used in the identification of important traditional
hunting and gathering sites and are important traditional sites that have cultural stories associated with
them.

421 Stateof Knowledge

The Deh Cho Atlas (Deh Cho Land Use Planning Committee 2003) describes the geology, soils and
terrain found within the Trout Lake CPA. This Atlasis the most current and comprehensive summary of
information available for the Deh Cho Region. The report by Crosscurrent (2005) also describes soil and
terrain in the area, however, the information in that report is taken primarily from the Deh Cho Atlas.
Crosscurrent (2005) supplemented the Deh Cho Atlas information with data from traditional knowledge
research. Additional information on geology (bedrock and surficial), soils and permafrost aong the
eastern portion of the CPA is provided in the Mackenzie Gas Project EIS (Mackenzie Gas Project 2004).

The Deh Cho Atlas (2003) and the Crosscurrent report (2005) provide information regarding oil and gas

and mineral development potential within the CPA. Further review of data regarding oil and gas and
mineral exploration has not been included in this assessment, asit is not acomponent of an EA.

(60236_Final Trout Lake PAS Phase 1 Report.doc) 12



Trout Lake Phase 1 Ecological Assessment

4.2.2 Data Assessment and Evaluation

The Deh Cho Atlas (Deh Cho Land Use Planning Committee 2003) provides information based on maps
ranging in scale from 1:5,000 to 1:2,500,000, and is not specific to the Trout Lake area. Severa of the
data sets used in the Deh Cho Atlas have been ground truthed, however, the extent of ground-truthing
within the CPA is not clear. The available information is adequate for providing high-level baseline
information for the CPA, but is not of sufficient detail to allow for ecologica land classification or
vegetation and wildlife habitat linkages.

The Crosscurrent report (2005) provides information on traditional knowledge in the CPA. However,
little information exists regarding soils and terrain, other than traditional landform names and
identification of important traditional hunting and gathering sites and important traditional sites that have
cultural stories associated with them.

The Mackenzie Gas Project EIS (Mackenzie Gas Project 2004) provides detailed information on bedrock
and surficial geology, soils and permafrost, as well as ecologica land classification, and associated
vegetation and wildlife habitat. However, the area covered by this report is limited to the eastern portion
of the CPA.

Crosscurrent (2004b) has prepared a report on the strategic planning for agricultural development in the
Northwest Territories that included a portion of the Trout Lake CPA. It is unknown if any activities
related to agriculture are planned for the CPA.

4.2.3 ldentification of Data Gaps

Mapping of the CPA is currently unavailable at a scale that allow for linkages between soil and
landforms, vegetation and wildlife habitat. The GNWT developed a catalogue of ecoregion landscape
units describing their soils, surficial geology, texture and topography. Field-based soil and vegetation
datais critical for assessing ecosystems, rare and endangered plants, and wildlife habitat. Ground-based
sampling of ecosystem characteristics is especially important for establishing relationships between
features that can be identified from aerial photographs and ecosystem characteristics on the ground.
Field-based information that is currently lacking for the Trout Lake CPA includes. soil classification and
texture, parent material, surface expression, geomorphologica processess, and soil moisture and nutrient
regimes (GNWT 2000).

The CPA has undergone disturbance related to oil and gas activities in the area.  There were no data
reviewed that provided information regarding soil contamination within the CPA. A review of
contaminants within the CPA, as well as documentation related to clean-up and restoration, may be useful
in order to determine the current level of contamination and related disturbance.
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4.3 Wildlife

Several reports currently review and describe the wildlife present with the CPA and the Deh Cho Region.
A broader literature review of wildlife within the Deh Cho Region has been compiled by EBA
Engineering Consultants (2003), and the Deh Cho Land Use Planning Committee has developed wildlife
maps for the region. The Mackenzie Gas Project EIS (Mackenzie Gas Project 2004) aso included
primarily regional-level data describing wildlife in the region. Crosscurrent has completed steps 1 and 2
of the EA of the CPA (Crosscurrent 2005).

Crosscurrent (2005) describes common wildlife present within the CPA as consisting of moose, boreal
caribou, wolf, black bear, marten, lynx, and arctic ground squirrel. Common bird species identified in the
report included the common redpoll, gray jay, common raven, red-throated loon, northern shrike, sharp-
tailed grouse, and fox sparrow, bald eagle, peregrine falcon, osprey, and severa species of ducks, geese,
and swans. The report by Crosscurrent (2005) also describes the traditional knowledge that is associated
with many wildlife species. EBA Engineering Consultants (2003) describe in detail wildlife within the
Deh Cho Region.

Among the wildlife present within the CPA, Crosscurrent (2004a) identifies key wildlife species.
Rationale for their selection of key species is not clear however, and cultural or socio-economic values
associated with many species are not identified in the report. In some cases, key species identified are
inconsistent with VECs identified within the broader Deh Cho Region (EBA Engineering Consultants
2003).

Those animalsidentified as key wildlife species by Crosscurrent (2004a) include:
- Black bear (Ursus americanus)
Beaver (presumably american beaver) (Castor canadensis)
Cougar (F€lis concolor)
Coyote (Canislatranis)
Fisher (Martes pennati)
Red fox (Vulpes vulpes)
Jumping or white tail deer (presumably white-tailed deer) (Odocoileus virginianus)
Lynx (Lynx Canadensis)
Marten (Martes Americana)
Moose (Alces alces)
River otter (Lutra canadensis)
Porcupine (presumably common porcupine) (Erethizon dorsatum)
Rabbit (presumably snowshoe hare) (Lepus americanus)
Squirrel (presumably red squirrel) (Tamiasciurus hudsonicus)
Weasel (species unidentified) (Mustela spp.)
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Wolf (presumably gray wolf) (Canis lupus)
Wolverine (Gulo gulo)

Boreal caribou (Rangifer tarandus caribou)
American bittern (Botaur us lentiginosus)
American wigeon (Anas Americana)

American white pelican (Pelecanus erythrorhynchos)
Arctic tern (Serna paradisaea)

Black duck (Anas rubripes)

Canada goose (Branta candensis)

Chicken (species unidentified) (Galliforme spp.)
American crow (Corvus brachyrhynchos)

Eagle (species unidentified) (Haliaeetus spp.)
Hawk (species unidentified) (Accopiter spp. and Buteo spp.)
L oon (species unidentified) (Gavia spp.)

Owl (species unidentified)

Pacific loon (Gavia pacifica)

Common raven (Corvus corax)

Ruffed grouse (Bonasa unmbellus)

Sandhill crane (Grus Canadensis)

Seagull (gull species unidentified)

Sharp-tailed grouse (Tympanuchus phasianellus)

Wildlife VECs identified within the Deh Cho Region by EBA Engineering Consultants Ltd. (2003)
include the following:

Dall’s sheep (Ovisdalli dalli)

Moose (Alces alces)

Wood hison (Bos bison athabascae)

Boreal caribou

Mountain goat (Oreamnos americanus)

Grizzly bear (Ursus arctos)

Waterfowl

Trumpeter swan (Cygnus buccinator)

Whooping crane (Grus Americana)

Peregrine falcon (Falco peregrinus anatum)

Fish
The Step 2 Report (Crosscurrent 2005) also documents unusual animal species and creatures (such as

giant beavers) that may or may not continue to exist in the CPA. No western-based science studies have
documented the current existence of such species, athough evidence of sign and observations of such

(60236_Final Trout Leke PAS Phase 1 Report.doc) 15



Trout Lake Phase 1 Ecological Assessment

creatures is part of recent memory (Crosscurrent 2005). Such species have not been identified as key
species or VECsin previous reports.

For the purposes of this report, Gartner Lee Limited defined potential VECs within the CPA as those key
wildlife species identified by Crosscurrent (2004) to which the Sambaa K’ e Dene Band have identified
historical, cultural, or socio-economic values (see Methodology above). Gartner Lee Limited also selected
species to which there are identified at-risk status rankings (either Federally or Territorially), and finally
those wildlife species identified as being throughout the Deh Cho region, and therefore, likely to be
present in the CPA. The wildlife species listed below are also largely consistent with Valued
Components chosen by the NWT Cumulative Impact Monitoring Program (DIAND 2005).

Hence the foca speciesfor thisreport are:
Moose: main source of subsistence foods;
Boreal caribou: primary food source;
Black bear: hunted as afood source;
Waterfowl: many species hunted as food sources and for down;
Porcupine: highly valued as afood source, and quills used for crafts and clothing; and
Furbearers. in particular, species trapped by the Sambaa K’ e Dene Band and occasionally used as
afood source. These include fisher, marten, beaver, lynx, weasel species, mink, muskrat, river
otter, wolf, coyote, red fox, wolverine, snowshoe hare, and red squirrel.

4.3.1 Stateof Knowledge

Previous efforts, including Crosscurrent Step 2 Report (2005), the Deh Cho Land Use Planning
Committee's Draft Land Use Plan (2005), and EBA Engineering Consultants Ltd (2003), Mackenzie Gas
Project EIS (2004), and the Deh Cho Atlas (Deh Cho Land Use Planning Committee 2003) provide
summaries of the available wildlife data within the CPA and the Deh Cho.

M oose

Moose are important to the people in the area (Crosscurrent 2005). Moose range within the Deh Cho
Region (inclusive of the CPA) was mapped by the Deh Cho Land Use Planning Committee (2003). The
maps indicate that the CPA is ‘moose range,’ including some fall and winter range. The quality of the
maps, however, is coarse. No density information is available for the CPA, but elsewhere in the NWT,
densities are low at 140-160 animals per 1000 km? (Stenhouse et al 1995).

In the NWT the estimated harvest is 1000 to 2000 animals per year for resident and non-resident licenced

hunters (DIAND 2005). While moose populations may fluctuate due to predation levels, disease, and
habitat change, there is little information from most areas on population levels. In the Deh Cho Region,
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moose populations are stable (DIAND 2005). A long-term monitoring program on contaminants in
moose has been proposed for the Deh Cho Region.

Moose within the NWT are listed as ‘secure’ within the NWT by the GNWT (GNWT 2000). Moose
densities are generally lower in the NWT than in other regions of North America (GNWT 2006b).
Specific demographic parameters for moose in the CPA are not available.

The NWT CIMP (DIAND 2005) identifies where data collection related to moose is taking place. A
moose census is taking place near Fort Providence. The Fort Providence census is the location nears to
this CPA.

Boreal caribou

The Deh Cho Land Use Planning Committee (2003) mapped the winter, summer, calving and rutting
ranges of the Boreal caribou. While the mapping was done at coarse scales, and many seasonal ranges
overlap within the CPA. Additional wildlife habitat value maps produced by Crosscurrent (2005) use the
same data to define habitat ranges, seasonal land use patterns and seasona migratory routes. Much of the
CPA is defined from these sources as wintering grounds, whereas the southeastern portions of the CPA
are defined as calving, rutting, and summer range (in addition to wintering grounds). Boreal populations
of boreal caribou are listed as “threatened” by COSEWIC and “sensitive” by the GNWT (GNWT 2000).

Gunn et al. (2004) provided a regional-level study for boreal caribou within the Deh Cho Region,
including within the CPA. The intent of the work was to produce a model describing boreal caribou
occurrence within the Deh Cho region, based on satellite imagery (vegetation), geographic variables, and
caribou observations and harvest sites. The mapping focused on ‘landscape-scale’ habitat assessment, as
each habitat unit was defined as 10 km x 10 km cells. Field verification of the final model was
completed. Borea caribou within the Deh Cho were strongly associated with black spruce stands and
lichen on uplands and lowlands.

Initiated in 2002, EBA Engineering Consultants completed a literature review and spatial analysis of
wildlife in the Deh Cho Region. Their report refers to caribou and caribou calving habitat within the
southeast corner of CPA; seasonal areas frequented by boreal caribou within CPA, based on broad scale
spatial modeling.  The modelling of occupation revealed that caribou were widespread across the Deh
Cho Region.

Borea caribou (particularly the boreal ecotype) are increasingly well studied in northern Alberta and
Saskatchewan. While habitat association measures in other areas are not necessarily transferable to
caribou in this CPA, some inferences can be drawn. The studies in Alberta and Saskatchewan |ooked at
the implications of predator-prey relationships and the influence of development on the relationships
where moose, caribou and wolves exist (James and Stuart-Smith 2000, Dyer 2001). In particular, Dzus
(2001) provides a summary report that has a synthesis of studies and data for borea caribou within
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Alberta. The studies summarized by Dzus (2001) suggest that linear feature development (e.g., seismic
lines, roads) may result in greater wolf predation on caribou.

Site-specific data collection related to boreal caribou habitat use and mortality in the region is currently
ongoing. Larter and Allaire (2006) report that a satellite telemetry study of the Sambaa K’ e area, mostly
within the CPA, was initiated in 2004. The Sambaa K’e Dene Band, in cooperation with the ENR-
GNWT is gathering baseline data on movements and reproductive capacity of boreal caribou in the
Sambaa K’ e area. Satellite radio collars have been deployed on caribou in the study area, as a means for
data collection.

The Mackenzie Gas Project EIS (Mackenzie Gas Project 2004) provides information and data on wildlife
seasonal ranges, abundance and distribution within the Deh Cho Region. The report documents the CPA
as boreal caribou range.

The NWT CIMP (DIAND 2005) identifies three collection activities in the proximity of the CPA. These
are
Borea caribou research program - Boreal caribou Committee (Alberta based group, now known
as the Alberta Caribou Committee);
Population trend in the Cameron Hills area - RWED; and
Trout Lake-Celebita Lake area monitoring program.

Black bear

Black bears are found throughout North America, and research surrounding their ecology is widespread.
However, no western-science based studies have taken place in the CPA; athough DIAND (2005)
identifies ongoing monitoring of parasites in bears in the Deh Cho Region by the GNWT. Densities of
bears in the Territory are thought to be highest below treeline and in the Mackenzie Valey (Bromley and
Buckland 1995). Much information surrounding bear occurrences is related solely to problem bears.
Traditional knowledge documented by Crosscurrents and Associates (2005) suggests bears are present
throughout the CPA. Black bear are considered not-at-risk by COSEWIC and secure by the GNWT.

Waterfowl

Several species of waterfowl are identified by the Sambaa K’ e Dene Band as present within the CPA, and
in general, duck, geese, and swans are abundant in the NWT (DIAND 2005). Population trends of some
species are known and are based on breeding ground surveys and conducted by the US Fish and Wildlife
Service. A recent study completed by Ducks Unlimited (2005) is the only site-specific data that exists
within the CPA beyond the observations of residents and traditional knowledge. Contaminant levels in
aguatic birds were studied in the late 1980s and early 1990s and were found to be low (DIAND 2005).
Waterfowl within the CPA are not listed as at-risk with the exception of the American white pelican.
Although considered not--at--risk by COSEWIC, it is listed as May-be-at-Risk by the GNWT.
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Porcupine

Porcupines are listed as secure in the NWT, although they are at the northern extent of their range in the
NWT (GNWT 2000). No studies are available that focus on porcupine ecology in the NWT. No site-
specific data exists within the CPA beyond the observations of residents and traditional knowledge
demonstrating porcupine occurrence in the CPA.

Furbearers

Fur harvest monitoring is ongoing by the GNWT; primarily this involves either carcass collection or
tissue sampling of species such as wolverine, and by collecting an ongoing tally of animals harvested.
Marten carcasses are also collected for population structure analysis. Traditional knowledge documents
the presence furbearer species within the CPA.

Fisher is currently classified as May-be-at-Risk by the GNWT. The wolverine is considered secure in the
NWT, athough the Western Population is listed as * Special Concern’ by COSEWIC. The river otter is
considered Sensitive by the GNWT. All other furbearers potentially present in the CPA are considered
secure or were not assessed.

The NWT CIMP (DIAND 2005) identifies the following data collection activities for furbearers that have
recently or are currently taking place in the NWT:
A NWT-wide study on snowshoe hare population changes (In the NWT, small mammal and hare
surveys have been conducted each year at specific sites since 1990);
Monitoring of non-resident and non-resident alien harvest from the Mackenzie Mountains -
GNWT,;
NWT fur harvest monitoring - GNWT;
NWT resident sport harvest monitoring - GNWT;
Enbridge pipeline wildlife observation - GNWT;
Lynx population monitoring of harvest levels and pelt length measurements from pelts turned in
for auction - GNWT;
Wolverine populations are monitored using harvest statistics - GNWT;
NWT-wide wolverine carcass collection to improve monitoring of harvest patterns and health,
age and sex composition - GNWT; and
Marten carcass collection in select areas (for sex, age, population composition) - GNWT.

The studies of relevance to the CPA are the NWT fur harvest monitoring, lynx population monitoring
(based on auction records), and wolverine and marten carcass collection.

(60236_Final Trout Lake PAS Phase 1 Report.doc) 19



Trout Lake Phase 1 Ecological Assessment

4.3.2 Data Assessment and Evaluation

The focus of this evaluation is to identify the extent and utility of the current data and knowledge
available to support the EA of the CPA as a specid naturd and cultural area. The inventory of key
ecological components in consideration of a protected area should address the viahility of the species to
persist, given that devel opment within the CPA might be permitted if consistent with the values protected.

The available data for all focal wildlife species (or VECs) can generaly be grouped into the following
four categories:

1. Data has been collected or synthesized on wildlife within the CPA (both western science and
traditional knowledge). In most cases, site-specific data is based primarily on traditional
knowledge. Areas of fall and winter moose habitat within the CPA are an example of this.

2. Data has been collected on or synthesized on wildlife beyond the CPA, for which it is reasonable
to interpret that smilar parameters exist within the CPA. Studies on moose habitat use and some
aspects of boreal caribou ecology are examples of this.

3. Data has been collected on or synthesized on wildlife outside the CPA, but it is unreasonable to
extend the results to the CPA. Studies based on barren ground caribou, or raptor studies above
treeline, may be examples of this.

4. No data has been collected or synthesized against criteria defined to assess the validity of the
CPA to support the viability of wildlife populations within the CPA.

M oose

The Deh Cho Land Use Planning Committee (2003) has mapped moose range, including small areas of
fall and winter range in the CPA. Similar to the caribou mapping completed, the range maps were
produced at coarse scales. Specific demographics parameters for moose in the CPA are not available, nor
is any western science data within the CPA that support the habitat mapping. Hence, the confidence
surrounding winter and fall moose range mapped within the CPA is questionable, based on the coarse
scale mapping of moose range provided, and without any documentation of methods used in defining
moose range. While data from other regions in the NWT are suitable to extrapolate to the CPA, surveys
within the CPA will allow for an understanding of the density, distribution, and population structure of
moose in the CPA, and can confirm habitat mapping already completed. No evauation of the ability of
moose to persist within the identified CPA boundaries has taken place.

Boreal caribou

The current borea caribou habitat mapping available for the Deh Cho region suits its intended purpose
well (documenting habitat associations a broader region). At the level of the CPA, habitat —association
maps based on a finer scale of vegetation resolution are lacking. Additiona information surrounding
critical habitat attributes within the CPA is also not available based on the intent and scale and the habitat
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mapping. Key population parameters (such as recruitment and mortality rates) are not available within
CPA, although it is likely not invalid to use the range of variability for demographic parameters found in
other boreal caribou populations to estimate demographics in within the CPA e.g., northern Alberta. In
Dzus (2001), the changes in northern Alberta caribou populations are discussed and are generally shown
to be in decline. The current Trout Lake boreal caribou research program will help address these data
needs, and is the first study directed at boreal caribou within the CPA. Dene Band individuals have been
involved with the program. Maintaining a minimum of 20 collars on female caribou will alow for
demographic population monitoring.

Also not available are parameters surrounding predator-prey relationships that might influence the
viability of boreal caribou. While such information is not presumably necessary to complete the EA of
the CPA, a study documenting the relative occurrence of prey items in predator scat would be valuable to
understand ecological relationships in the CPA. Similar to moose, no evaluation of the ability of boreal
caribou has taken placein the CPA.

Black bear

Specific demographics parameters for bears in the CPA are not available, nor are data available from any
other regions within the NWT, to support an assessment of the population viability within the CPA.
Traditional knowledge documented by Crosscurrent (2005) suggests bears are present throughout the
CPA. Given the adaptability of black bears to survive and reproduce successfully in a variety of habitats,
and assumption that black bear populations are viable within the CPA boundaries is likely valid.
Empirical surveys may be necessary to understand the potential of black bears to prey on caribou calves
in the CPA however.

Water fowl

A recent study completed by Ducks Unlimited (2005) is the only site-specific data that exists within the
CPA beyond the observations of residents and traditional knowledge. The study consisted of 10 lakes and
wetlands within the CPA, including five named lakes. Habitat based mapping could be extended within
the CPA, as habitat-association of most waterfowl associations is well documented, and could be applied
to the CPA.

Porcupine

No studies are available that focus on porcupine ecology in the NWT or CPA. Given the value of
porcupines to the Sambaa K’ e Dene Band, the traditional knowledge documenting porcupine occurrence
in the CPA may require support from a cursory-level study intended to document porcupine abundance
and distribution in the CPA. No assessment of the viability of the species within the CPA has been
completed.
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Furbearers

Traditional knowledge documents the presence furbearer species within the CPA, and the Deh Cho Atlas
(Deh Cho Land Use Planning Committee 2003) maps include traditional knowledge from local band
members and personal communications with area scientists. Ground and aerial tracking were conducted,
including within the CPA. Most western science studies occur outside the CPA (e.g., the Mackenzie Gas
Project EIS (2004) conducted comprehensive literature review of wildlife studies within their study area,
although fieldwork including winter tracking did not occur within the CPA).

Relatively simple empirical research would be useful in confirming the Deh Cho Atlas maps and species
presence and distribution and abundance in the CPA. In particular, snow-tracking surveys could
document abundance and distribution of terrestrial mammals, while aerial surveys for beaver and muskrat
would be highly valuable, especialy given the importance of beaver to the Sambaa K’ e Dene.

Furbearer harvest data is crucia to understanding the productive capacity of the CPA, and how animal
populations may be cycling (if at al). Continued detailed monitoring of harvest data should be
maintained and encouraged in the CPA. Genetic material is increasingly collected for wolverine in the
NWT; similar genetic analysis within the CPA can identify population demographics and dispersal,
although the effort is substantial.

No assessment of the viability of furbearers (any species) within the CPA has taken place.

4.3.3 ldentification of Data Gaps

Identification of data gaps was determined upon completion of the assessment and evaluation of existing
regional and local ecological data. Data gaps were identified if the existing regional and local ecological
data was deemed not sufficient to assess the viability of species to exist within the currently defined
boundaries of the CPA.

A key gap that requires clarification in the subsequent assessment of the CPA is a confirmation of wildlife
focal species within the CPA. Here we have used a combination of foca species identified within the
Deh Cho Region by EBA Engineering Consultants (2003), and key species within the CPA as having
identified cultural, or socio-economic values. The species discussed herein require confirmation from
stakeholders that those species adequately represent wildlife values within the CPA.

Data needs are generaly deficient in two key areas (below), and are discussed specifically for each focal
species:
an assessment of the viability of focal wildlife species to persist with the boundaries as currently
defined by the CPA; and
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specific field data and supporting traditional knowledge on aspects necessary to support viability-
based modelling and assessment of critical habitats.

M oose

The identified winter and fall moose range mapped within the CPA requires validation. Surveys within
the CPA will allow for an understanding of the density, distribution, and population structure of moose in
the CPA, and can confirm habitat mapping already completed. Options for this include a combination of
aerial surveys, pellet surveys, and snow tracking. Data gathered through such work would alow for an
assessment of the viability of moose within the boundaries of the CPA.

Boreal caribou

The Trout Lake Boreal caribou research program has the ability to alleviate many data gaps associated
with borea caribou. Much information and species maps are developed from existing traditional
knowledge data; the telemetry research program has the ability in some cases to confirm habitat-
association and distribution documented by traditional knowledge.

Alberta-based caribou studies have been relied on heavily to help in the understanding of predator-prey
relationships and the influence of industrial infrastructure on those relationships. Extrapolations are not
necessarily invalid within the CPA, but borea caribou-satellite telemetry work within the CPA should be
used to better understand how caribou respond to existing infrastructure. Future research that documents
how caribou respond to reclamed habitats in the CPA would be useful, although it should not be
considered a data gap.

Areas of ‘Critical Habitat’" as defined by the Species at Risk Act require definition among focal wildlife
species in the CPA. Subsequent field studies may be necessary to identify areas of critical habitat in the
CPA. For boreal caribou, calving areas appear non-specific (Larter and Allaire 2006). Although they are
non-migratory, boreal caribou do use very large home ranges; identification of a wildlife corridors or
frequent travel routes should be identified (if possible) based on the satellite collar data. McLoughlin et
al. (2005) presented evidence that core peatland areas may represent such * Critical Habitat,” based on the
value of those habitat types for avoiding predators. Specific field data may be necessary to support
traditional knowledge and confirm the identification of critical habitats.

Borea caribou will require assessment of the viability of focal wildlife species to persist with the
boundaries as currently defined by the CPA. Specifically, demographic parameters within the CPA
would be required to model the viability of the species within CPA boundaries. This process is an
intensive process that often takes many years to establish demographic parameters, variability of those
parameters, and population trends.
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Black Bear

Traditional knowledge documented by Crosscurrent (2005) suggests bears are present throughout the
CPA. Although no empirical research has documented the abundance or demographic parameters of
bears in the CPA, the absence of such data would not be considered a data gap (given the adaptability of
black bears in a variety of habitats). If, however, data from the Trout Lake Borea caribou research
program indicates bears prey heavily on caribou calves in the CPA, field data on the abundance of bears
may need to be gathered to support an assessment of caribou viability.

Waterfowl

A key gap is the availability of site-specific data within the CPA for waterfowl (for both staging and
breeding areas), and focused habitat mapping within the CPA. The recent study completed by Ducks
Unlimited (2005) is the only site-specific data that exists within the CPA and consisted of two aerid
staging surveys in August and September. Although it does provide information on waterfowl presence,
distribution and relative abundance during fall migration, surveys would be necessary within the CPA in
both spring and fall to confirm the use of the CPA by waterfowl species, and the relative importance of
specific waterbodiesin the CPA.

Porcupine

Given the importance of porcupines to the Sambaa K’e Dene, site-specific abundance data within the
CPA can be considered a data gap. Field data within the CPA can be collected using a mark-release-
recapture sampling program, in concert with traditional knowledge to collect the necessary data to
complete an assessment of the viability of porcupinesin the CPA.

Furbearers

Site-specific data collection should be conducted to confirm the Deh Cho Atlas maps of species
distribution and abundance in the CPA. In particular, snow-tracking surveys should occur to document
abundance and distribution of terrestrial mammals, and aeria surveys for beaver and muskrat should also
be considered. An assessment of the viability of furbearers (including wolverine, wolves, beaver, fisher,
and muskrat) within the CPA should be compl eted.

4.4 Surfaceand Ground Water

Numerous lakes, rivers, streams and wetlands characterize the hydrology of the Sambaa K’e CPA. Eight
watersheds are located within the CPA, either wholly or partialy, including the Trout, Arrowhead and
Muskeg, Blackstone, Jean Marie, Kakiska, Lower Petitot, Poplar and Redknife watersheds. Many
headwaters for these watersheds originate within the CPA.
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The Trout watershed is the largest watershed in the CPA, with approximately 70% of drainage in the CPA
discharged through this system. This watershed is characterized by dendritic, multi-basinal drainage
patterns and includes the largest |ake in the watershed, Trout Lake. Two main tributaries drain into Trout
Lake, including Island River, which drains both Tetcho Lake and Trainor Lake located in the southwest
portion of the CPA, and Moose River, which drains the northwest portion of the CPA. Trout Lake drains
to the northeast via Trout River.

The Arrowhead and Muskeg watershed is the second largest watershed, draining approximately 15% of
the CPA. Water entering this drainage basin flows to the Liard River via the Arrowhead and North and
South Muskeg Rivers. The Blackstone, Jean Marie, Kakiska, Lower Petitot, Popular and Redknife
watersheds, drain the remaining 15% of the CPA area. Although arelatively small amount of total area of
these watersheds is located within the CPA, many headwaters for these larger drainage systems originate
within the boundary area.

Little information is available for specific groundwater conditions in the Trout Lake Candidate Protected
Area, however, karst topography, typical of discontinuous permafrost conditions in northern regions, is
present in the area.

441 Stateof Knowledge

The eight watersheds within the CPA are relatively well mapped and watercourses and water bodies are
well defined (Deh Cho Land Use Planning Committee 2003). In addition, watershed divisions based on
traditional knowledge have been defined according to traditional usage patterns (Crosscurrent 2005).

Historical surface water quality data for waters within the CPA boundary is limited and restricted
predominately to the Trout Lake watershed. Fisheries studies conducted during the early 1970's in
relation to pipeline development (Dryden et a. 1973) included water quality sampling of the southern
portion of Trout Lake at the mouth of the Trout River. This site was sampled three times in 1972 and
analysed for pH, dissolved oxygen, akalinity and hardness. Other tributaries outside the CPA were also
sampled during for these studies with similar frequency and included metals analysis for dissolved
copper, lead and zinc. Recent surface water and sediment quality studies conducted in 2002 and 2003 for
baseline information purposes for the proposed Mackenzie Gas Project included two sample sites within
the CPA, one aong the Trout River, and one a Trainor Lake (Mackenzie Gas Project 2004). Water
quality analyses included physical parameters, major ions, nutrients, metals and organic compounds
including hydrocarbons and PCB’s. No information of traditional knowledge in relation to surface water
quality was found.

Minimal information is available in relation to hydrogeological conditions within the CPA including
groundwater quality, aquifer characterization and location of potential recharge and discharge areas. A
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hydrogeological assessment of the regiona study area for the proposed Mackenzie Gas Project was
conducted in 2002 and 2003 to investigate groundwater topographical related features including perennial
springs, winter open water occurrences and winter stream flows. As the regional study extends outwards
of 30 km from the pipeline corridor (Mackenzie Gas Project 2004), a small portion of the CPA underwent
hydrogeological assessment, including field analysis for one site along the Trout River to determine
groundwater discharge rates and general water chemistry (major ions). No information of traditional
knowledge in relation to groundwater quality was found.

4.4.2 Data Assessment and Evaluation

Watershed maps for the CPA were devel oped using topographic maps and satellite interpretation. AsGIS
datasets for this area may be limited, further resolution using pre-established elevations may not be
possible at this time. It appears little or no fieldwork has been undertaken to verify the accuracy of the
watershed maps. Watershed divisions based on traditional knowledge from local Dene aboriginals were
derived from traditional usage patterns including travel routes and areas utilized for hunting, trapping and
fishing (Crosscurrent 2005).

Historical data reviewed for this study isinadequate for assessing water quality for the various watersheds
within the CPA due to the limited number of sampling sites, sampling events, and parameters analysed.
Water quality for the majority of water bodies within the CPA is not known, including major tributaries.
Existing water quality data for the limited number of sites sampled during previous studies is insufficient
for determination of temporal and spatia anomalies in water chemistry at those sites and may not be
representative of the watershed water quality in which they are located. Water quality data for
downstream sampling sites located outside the CPA may not be typical for waterbodies within the
boundary area, as water quality will be influenced by various surface water inflows from sources outside
of the CPA.

Hydrogeological baseline studies for the proposed Mackenzie Gas Project were conducted using air
photos and investigative field techniques (Mackenzie Gas Project 2004). Only one site was assessed
within the CPA during this study, and included measurement of discharge rates at the surface interface
and water sample collection for major ions analysis. No subsurface investigative techniques were used
for hydrolgeological assessments within the CPA. The lack of current groundwater data within the CPA
inhibits proper assessment of current groundwater conditions within the boundary area, including
surface/groundwater interactions and spatial relationship to aquifers outside of the CPA.
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4.4.3 ldentification of Data Gaps

Although previous watershed mapping has provided spatial information for various water bodies within
the CPA, hydrological information related to discharge volumes, recharge areas, and flow rates, aswell as
other general limnological characteristics, such as bathymetry, is relatively unknown for the majority of
water bodies within the CPA. This information is necessary to fully assess surface water conditions
within the proposed boundary area as well as the determination of the sufficiency of the CPA to maintain
ecological integrity in relation to the aquatic resources within the boundary area under development / no
devel opment scenarios.

Little or no water quality data is available for the mgjority of water bodies within the Candidate Protected
Area. Water quality data collected prior to 2002 is limited to physical parameters, and does not include
data for magjor ions, nutrient, metals, or organics parameters. The lack of water quality data does not
alow for interpretation of water quality conditions throughout the various watersheds, including spatial
trends throughout the CPA, nor does it alow for analysis of natura trends in water quality related to
temporal conditions including seasonal variations. Additional surface water quality data would provide
baseline information necessary for assessing water quality conditions within the various watersheds,
allow for comparative analysis for the tracking of water quality changes, and allow for the interpretation
of susceptibility of impacts to water quality associated with development within and outside of the
boundary area.

The hydrogeological (groundwater) conditions for the area are essentially unknown.  Aquifer
characterization, groundwater flow mapping, and identification of surface recharge and discharge areas
would establish the potential influence of development activities outside of the CPA to impact
groundwater flow and quality within the boundary area, as will as identify potential transport routes for
contaminants.

45 Fish and Fish Habitat

Fish and fish habitat within the CPA is representative of the ecoregions in which it encompasses as it
incorporates eight different watersheds presented in the Deh Cho draft Land Use Plan (Deh Cho Land Use
Planning Committee 2003), and six different traditional knowledge watersheds. Protecting the integrity
of the local species and fish habitat is dependant on protecting the watershed in which they reside. The
proposed CPA boundaries would protect the majority of the Trout watershed as well as the seven other
surrounding watersheds.

The Sambaa K'e Step 2 PAS Report states that al waterbodies in the CPA are potentia fish habitat

(Crosscurrent 2005). It outlines the spawning sites and fish species harvested from key lakes and rivers
within the CPA as well as the traditional knowledge of fish habitat in the CPA. Known fish spawning
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sites are presented in the report, and include Cormack Lake, Moose River, Trout River, Trout Lake,
Island River, Trainor Lake and a tributary to Trout Lake on the western side. The report identifies 11
species of fish that will be treated as species of cultural interest in this assessment. The distribution of
each species will be discussed below using traditional knowledge from the Step 2 PAS Report and
scientific information gathered from relevant reports.

45.1 Stateof Knowledge

The overall knowledge of fisheries resources in the Deh Cho areais good relative to most other areas in
the NWT. All fish populations appear stable, with the possible exception of Arctic grayling, which may
have suffered a setback due to a natural fish kill in the Mackenzie River owing to unusually high water
temperatures and opportunistic pathogens (Low and Stewart 2000, Crosscurrent 2005).

Traditional knowledge has identified much of the information about the distribution, migration patterns
and spawning areas of fish species in the CPA, although little ground-truthing of this information has
been completed for the mgjority of lakes and rivers within the CPA. Recent and historical scientific
investigations of Trout River have defined the local fish species present as well as the habitat potential for
the river. Surrounding rivers and lakes have been subject to the same level of investigation. The
Department of Resources, Wildlife and Economic Development (now Environment and Natura
Resources) of the Government of the Northwest Territories assigned a Genera Status Rank of Sensitive to
arctic grayling and walleye (GNWT 2000). The occurrence of species at risk (RWED or COSEWIC) is
unlikely but possible. The effects of climatic warming on local fish populations are unknown.

Whitefish

According to traditional knowledge, whitefish inhabit many lakes, rivers and creeks throughout the CPA
(Crosscurrent 2005). Whitefish spawn in the fal, and are one of the most popular fish for consumption.
The Mackenzie Gas Project fieldwork included sampling using gill nets, seining and angling (Mackenzie
Gas Project 2004). Using these methods, whitefish (humpback and round) were identified in Trout Lake.
Lake whitefish (juveniles and adults) were aso found in Trainor Lake during the Mackenzie Valley
pipeline fieldwork using gill nets. The Biophysical baseline Environmental Impact Statement for the
Mackenzie Gas Project lists Trout River as potential over-wintering, spawning and incubating, rearing
and adult feeding and holding habitat for whitefish species. It should be noted that during sampling of
Trout River no whitefish were found. Earlier sampling (seine, gill net, angling and observation) by
Hatfield et a. in 1972 a so found whitefish species (round and humpback) in Trout Lake.

Whitefish (small, silver)

According to traditional knowledge, these fish are found in lakes within the CPA. The Mackenzie Gas
Project EIS (Mackenzie Gas Project 2004) lists Trout River as potential over-wintering, spawning and
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incubating, rearing and adult feeding and holding habitat for whitefish species although none were found
during sampling of Trout River.

L ongnose Sucker

According to traditional knowledge, these fish inhabit swift moving creeks and rivers throughout the CPA
and spawn in the spring. They are aso found in lakes and year-round in the Island River. The Mackenzie
Gas Project fieldwork included sampling using gill nets, seining and angling. Using these methods,
longnose sucker were identified in Cormack Lake, Polar River, Trout Lake and Trout River. The
Mackenzie Gas Project lists Trout River as potential over-wintering, spawning and incubating, rearing
and adult feeding and holding habitat for sucker species. Earlier sampling (seine, gill net, angling and
observation) by Hatfield et al. in 1972 aso found longnose sucker in Trout River, Trout Lake, Cormack
Lake and Poplar River.

White Sucker

According to traditional knowledge, these fish inhabit swift moving creeks and rivers throughout the CPA
and spawn in the spring at Cormack Lake and Trout River. They are also found year-round in the Island
River. The Mackenzie Gas Project fieldwork included sampling using gill nets, seining and angling.
Using these methods, white sucker were identified in Cormack Lake, Polar River and Trout River. White
sucker were aso found in Trout River during the Mackenzie Gas Project fieldwork using boat and
backpack electroshocking. The Biophysical basdline EIS for the Mackenzie Gas Project lists Trout River
as potential over-wintering, spawning and incubating, rearing and adult feeding and holding habitat for
sucker species. Earlier sampling (seine, gill net, angling and observation) by Hatfield et a. in 1972 also
found white sucker in Cormack Lake.

Sucker (bigand rare)

According to traditional knowledge, these fish are occasionally found in swift moving waters within the
CPA. This speciesis alarge sucker that 1ooks like a catfish with big scales and a large round head. The
Biophysical baseline EIS for the Mackenzie Gas Project lists Trout River as potential over-wintering,
spawning and incubating, rearing and adult feeding and holding habitat for sucker species.

Lake Trout

According to traditional knowledge, lake trout inhabit deeper lakes and rivers throughout the CPA, and
spawn on the lakeshores during the fall. Lake trout are a popular fish to eat, and are harvested during the
summer with nets and rods. Sampling (seine, gill net, angling and observation) by Hatfield et al. in 1972
also found laketrout in Trout Lake.

Small Trout

According to traditional knowledge, small trout are found at the mouths of rivers within the CPA.
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Pickerel (Walleye)

According to traditional knowledge, pickerel inhabit the swift moving waters within the CPA, such as
Trout River. Pickerel spawn in spring along the Trout and Moose Rivers. Pickerel were found in Trout
River during the Mackenzie Gas Project fieldwork using boat and backpack electroshocking. The
Biophysical baseline EIS for the Mackenzie Gas Project lists Trout River as potential over-wintering,
spawning and incubating, rearing and adult feeding and holding habitat for walleye. Earlier sampling
(seing, gill net, angling and observation) by Hatfield et a. in 1972 also found walleye in Trout Lake.

Jackfish (Northern Pike)

According to traditional knowledge, jackfish inhabit various lakes and rivers within the CPA. They
spawn in the spring, and are harvested for consumption. The Mackenzie Gas Project fieldwork included
sampling using gill nets, seining and angling. Using these methods, Northern pike were identified in
Cormack Lake, Polar River, Trout Lake and Trout River. The Mackenzie Gas Project (2004) lists Trout
River as potentia over-wintering and adult feeding and holding habitat for Northern pike, athough
Northern pike were not found during sampling of Trout River. Earlier sampling (seine, gill net, angling
and observation) by Hatfield et al. in 1972 also found Northern Pike in Trout River, Trout Lake, Cormack
Lake and Poplar River.

Grayling (Arctic Grayling)

According to traditional knowledge, grayling are found at the mouth of rivers and creeks throughout the
CPA. Grayling are found in Trout River year-round, and spawn therein the fall. The Sambaa K'e Got'ine
used to fish for grayling. The Mackenzie Gas Project fieldwork included sampling using gill nets, seining
and angling. Using these methods, arctic grayling were identified in Cormack Lake, Polar River and
Trout River. Arctic grayling were also found in Trout River during the Mackenzie Valey pipeine
fieldwork using boat and backpack electroshocking. Arctic grayling were also found in two tributaries to
Trainor Lake using minnow traps and backpack electrofishing. The Biophysical baseline EIS for the
Mackenzie Gas Project lists Trout River as potential over-wintering, spawning and incubating, rearing
and adult feeding and holding habitat for arctic grayling. Earlier sampling (seine, gill net, angling and
observation) by Hatfield et a. in 1972 also found arctic grayling in Trout River and Poplar River.

L oche (Burbot)

According to traditional knowledge, loche are not very common within the CPA. The Mackenzie Gas
Project fieldwork included sampling using gill nets, seining and angling. Using these methods, burbot
were identified in Cormack Lake, Polar River and Trout River. The Mackenzie Gas Project EIS (2004)
lists Trout River as potential over-wintering, spawning and incubating, rearing and adult feeding and
holding habitat for burbot although none were not found during sampling of Trout River. Earlier
sampling (seine, gill net, angling and observation) by Hatfield et a. in 1972 also found burbot in Poplar
River.
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Other Species | dentified

The Mackenzie Gas Project fieldwork aso found trout-perch and longnose dace in Poplar River, cisco in
Trainor Lake, pickerel in Trout Lake, and dimy sculpin, lake chub and longnose dace in Trout River.
Hatfield et al. (1972) also found trout-perch in Poplar River, lake chub in Trout River and longnose dace
in Trout River and Poplar River.

45.2 Data Assessment and Evaluation

A general overview of the fisheries ecosystem can be established given the relatively good information
available on the distribution and spawning habits of key fish species of cultura interest. The CPA
represents an area disconnected from the Mackenzie River due to the two sets of falls along Trout River,
where the majority of the watershed drains. Data collection for the Trout River and Trout Lake is further
advanced than for most of the surrounding rivers and tributaries.

Trout River and Trainor Lake benefit from recent scientific sampling conducted for the Mackenzie gas
project. Thisis the most recent scientific sampling, and was only conducted for areas near the proposed
pipeline right-of-way and not for al areas within the CPA.

In August of 2005, Crosscurrent presented a detailed investigation of traditional knowledge. This report
covered the entire CPA and detailed fish distribution patterns and spawning timing and areas. In 2003,
EBA Engineering Consultants Ltd. provided maps of known fish spawning and migration sites although it
does not identify which species are spawning or migrating at the given locations. In 2000, a review of
information on fish stocks and harvests in the Deh Cho Area was completed by Fisheries and Oceans
Canada (Low and Stewart 2000). This report was primarily a literature review meant for use as an aid to
manage the fisheries in the Deh Cho area. Hatfield et a. (1972) and Dryden et a. (1973) conducted
earlier scientific investigations in the early 1970s. These studies provide fish and fish habitat information
for rivers and lakes around the CPA. Cormack Lake and Trout Lake were sampled (seine nets and gill
nets) as well as locations along Poplar River and Trout River and severa tributaries within the CPA.

Much of the information identified in traditional knowledge has not been verified by scientific study.

45.3 ldentification of Data Gaps

Information is lacking in two particular areas. 1) detailed population studies and habitat use for local fish
species including basic information on ecology and fish behaviour in the study area, and 2) the
identification of potential species at risk within the study area. Bull trout and Inconnu are known to be in
areas surrounding the CPA, and may be within the CPA. Finaly, the potentia effect of climatic warming
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on fish populations is unknown and may be a consideration for study of the long-term viability of the
populations.

In particular the following studies are recommended:

More information is required on the distribution of shortjaw cisco (COSEWIC Threatened,
RWED May Be At Risk), inconnu (RWED May Be At Risk) and bull trout (RWED May Be At
Risk). Potentia distribution of these species within the study area and within the ecoregion
should be determined.

Arctic Grayling is an important focal fish species that requires more research to determine if the
boundaries of the CPA are sufficient to protect habitat critical to spawning, rearing and over-
wintering, given the potential impact of climate change on critical habitat.

Little research has been conducted on the ecology and behavior of fish speciesin the study area.

5. Research Recommendations

Study Area Boundaries

In general, GLL found that there was adequate information to develop a sense of the species composition
(presence — absence) with some gaps. However, information was insufficient to assess whether the
proposed boundaries were sufficient to maintain the ecological functionality of culturally important focal
Species.

Thereis currently an information gap with respect to how the study area boundaries relate to the area that
may be required to ensure population viability of large ranging species such as caribou or grizzly bears.
In addition, no analysis has been done to determine how well the current CPA boundary will protect water
quality and fisheries values within the CPA. As it may be recalled, the premise that GLL took was that
the focal species of cultural importance to the Sambaa K’ e Got’ine should be able to be maintained within
the selected boundaries regardless of the devel opment that takes place outside the CPA.

Detailed analysis is recommended to assess the validity of the following:

A CPA boundary based on the area required to ensure population viability of large ranging
species may ensure that culturally important species can be maintained within the CPA regardless
of the level of disturbance that may occur outside of the CPA. Further identification of potential
connectivity to existing protected areas or critical wildlife habitats beyond the CPA boundaries
may also be required.
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A CPA boundary based solely on watershed boundaries may provide better protection of water
guality and fisheries values while at the same time encompassing the cultural values important to
the local people.

Vegetation

An increase in scale of vegetation mapping and detail of vegetation classification systems would support
a better understanding and representation of vegetation communities and their distribution, and would be
beneficia to further information regarding habitat mapping and land use planning.

The status ranking for Sensitive or May be at Risk vegetation in the Taiga Plains Ecozone and CPA is
currently unavailable, furthering the information gap for rare plants and rare or unique communities.
There is aso limited data on wetlands in the Trout Lake CPA. The specific locale, detailed species
information and usage of the plants highlighted by the Sambaa K’e Got'ine is unknown. Additional
information on the location and the abundance of the valued berries, trees and shrubs would aid in
highlighting the traditional knowledge valued componentsin the CPA.

The following is recommended for vegetation analysis:

Create a more detail ed vegetation classification system incorporating vegetation species, soils and
wildlifei.e., ecological land classification and habitat mapping.

Conduct field surveys and ground-truthing to confirm the mapped vegetation classifications and
identify any rare plants or rare plant communities.

Update wetland information, classification and mapping in the CPA.

Locate, quantify and map the plant species valued by the Sambaa K’ e Got’ine.

Soilsand Terrain

Mapping of the CPA is currently unavailable at a scale that alows for confirming linkages between soil
and landforms, vegetation and wildlife habitat. Field-based soil and vegetation data is needed for
assessing ecosystems, rare and endangered plants, and wildlife habitat. Identifying ecosystem
characteristics is important for establishing relationships between features that can be identified from
aerial photographs and ecosystem characteristics on the ground.

The CPA has undergone disturbance related to oil and gas activities in the area. There were no data
reviewed that provided information regarding soil contamination within the CPA. A review of
contaminants within the CPA, as well as documentation related to clean-up and restoration, would be
useful in order to determine the current level of contamination and related disturbance.
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Related to habitat disturbance, additional research needs to be done on the rate of regrowth and the type
of regrowth taking place in seismic lines and whether this contributes to habitat suitability for the
identified focal species.

It is recommended that a mapping and field sampling program for soils be undertaken in the Trout Lake
CPA, in conjunction with vegetation, wildlife habitat, and ecosystem classification. Mapping at the
1:50,000 to 1:100,000 would be appropriate for the CPA. The field program would support ecological
classification, wildlife habitat rating, and ecosystem mapping. Suggested soil and landform information
to be collected during the program include: soil classification and texture, parent material, surface
expression, geomorphological processess, and soil moisture and nutrient regimes.

Wildlife

Identification of data gaps was determined upon completion of the assessment and evaluation of existing
regional and local ecological data for wildlife. The species discussed within this report require
confirmation from stakeholders that those species adequately represent wildlife values within the CPA.
Other wildlife values may not have been fully identified, and thus identified gaps herein may require
futurerevisions.

Specific data gaps for wildlife can be summarized as follows:
The identified winter and fall moose range mapped within the CPA requires validation.

The availability of site-specific data within the CPA for waterfowl (for both staging and breeding
areas), and focused habitat mapping within the CPA islacking.

Site-specific abundance data for porcupines within the CPA can be considered a data gap.

Site-specific data within the CPA documenting the abundance of terrestrial and aquatic furbearers
islacking.

No assessment of the viability of the wildlife VECs to persist within the CPA has been
completed.

Research programs can be implemented to address the identified data gaps. Following the confirmation
from stakeholders that wildlife values are adequately captured using the identified VECSs, the research
below should be implemented:

Surveys within the CPA would alow for an understanding of the density, distribution, and
population structure of moose in the CPA. These should include a combination of aerid
inventory, snow tracking, and pellet surveys.

Habitat associations maps should be refined based on data gathered though satellite-collared

caribou, including an assessment of caribou use of disturbed habitats, and identification of any
critical habitats.
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Demographic parameters should be documented on an annual basis (particularly recruitment and
adult survival) for caribou.

Caribou response to reclaimed habitatsin the CPA would be useful in future.

Borea caribou will require assessment of the viability of focal wildlife species to persist with the
boundaries as currently defined by the CPA.

If data from the Trout Lake Borea caribou research program indicates black bears prey heavily
on caribou calves in the CPA, field data on the abundance of bears may need to be gathered.

Surveys would be necessary within the CPA in spring and fall to confirm the use of the CPA by
waterfowl species, and the relative importance of specific waterbodiesin the CPA.

Field data on porcupine abundance within the CPA can be collected using a mark-release-
recapture sampling program, in concert with traditional knowledge to collect the necessary data.

Field data should be conducted to confirm the Deh Cho Atlas (2003) maps of furbearer species
distribution and abundance in the CPA. In particular, snow-tracking surveys should occur to
document abundance and distribution of terrestrial mammals, and aerial surveys for beaver and
muskrat should also be considered.

An assessment of the viability of wildlife species, including moose, boreal caribou, porcupine,
and furbearers such as wolverine, wolves, beaver, fisher and muskrat should be completed
following collection of necessary field data.

Forest Birds

In addition to research related to the foca species (VECS) identified by the Sambaa K’ e, research should
be undertaken related to species of importance for maintaining a functioning ecosystem. Forest birds
were not identified by the Sambaa K’ e as a focal species and it is a large omission. Only one on-going
study was identified as taking place in the area. This was Shiha Energy Transmission Ltd.’s monitoring
of migratory birds near Fort Liard to look at impacts on bird populations along a pipeline corridor.
Concerns for songhirds and boreal forests has been identified asa priority in other forums.

Surface and ground water

Hydrological information related to discharge volumes, recharge areas, and flow rates, as well as other
general limnological characteristics, such as bathymetry, is relatively unknown for the majority of water
bodies within the CPA. This information is necessary to fully assess surface water conditions within the
proposed boundary area as well as the determination of the sufficiency of the CPA to maintain ecological
integrity in relation to the aquatic resources within the boundary area under development / no
devel opment scenarios.
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Little or no water quality datais available for the majority of water bodies within the CPA. Water quality
data collected prior to 2002 is limited to physica parameters, and does not include data for mgjor ions,
nutrient, metals, or organics parameters. The lack of water quality data does not alow for interpretation
of water quality conditions throughout the various watersheds, including spatial trends throughout the
CPA, nor does it dlow for analysis of natural trends in water quality related to tempora conditions
including seasonal variations. Additional surface water quality data would provide baseline information
necessary for assessing water quality conditions within the various watersheds, allow for comparative
analysis for the tracking of water quality changes, and allow for the interpretation of susceptibility of
impacts to water quality associated with development within and outside of the boundary area.

The hydrogeological (groundwater) conditions for the area are essentially unknown.  Aquifer
characterization, groundwater flow mapping, and identification of surface recharge and discharge areas
would establish the potential influence of development activities outside of the CPA to impact
groundwater flow and quality within the boundary area, as will as identify potential transport routes for
contaminants.

The following are recommended to address surface and ground water data gapsin the Trout Lake CPA:
Fieldwork:
0 Surface water sampling program to adequately assess all watersheds within CPA, both
spatialy and temporally
0 Groundwater field program including water quality, ground water flow monitoring,
aquifer characterization (hydraulic conductivity, etc.)
0 Limnology studies- bathymetry, water and sediment quality, benthics, zooplankton,
hydrology
Research:
0 More intensive search of previous water related studies in the areas, including previous
land/water use activities (permits and licences) with field investigations
o0 Air photo interpretation to investigate potential groundwater discharge areas within CPA
Use of traditional knowledge to located potential water discharge areas (springs)
0 Further assessment of surrounding watersheds, including drainage patterns, etc.

o

Fish and fish habitat

Information is lacking in the detailed population studies and habitat use for local fish species and in the
identification of potential species at risk within the study area. Also, the potential effect of climatic
warming on fish populations is unknown as is some of the basic information on the ecology and behavior
of fish speciesin the study area.

More information is required on the distribution of shortjaw cisco (COSEWIC Threatened,
RWED May Be At Risk), inconnu (RWED May Be At Risk) and bull trout (RWED May Be At
Risk). Potentia distribution of these species within the study area and within the ecoregion
should be determined.
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Arctic Grayling is an important focal fish species that requires more research to determine if the
boundaries of the CPA are sufficient to protect habitat critical to spawning, rearing and over-
wintering, given the potential impact of climate change on critical habitat.

Little research has been conducted on the ecology and behavior of fish speciesin the study area.

A fish inventory survey would supplement existing information and fill identified data gaps in the
historical and traditional information related to fish species presence/absence, relative abundance, life
history analysis, habitat use, and fish health within the CPA. Rivers and lakes should be mapped to show
species present and fish habitat quality.

The primary sampling method for larger rivers should be electrofishing. For smaller rivers and for habitat
types and fish species that do not lend themselves to effective capture from electrofishing, other means
may be employed such as set lines, angling, gill netting, minnow traps, and beach seining. Sampling for
post-emergent fry could be conducted using drift nets. Lakes should be sampled for fish using gill nets,
minnow traps, angling, fyke nets, or gee traps.

The following information should be collected about the fish community within the CPA:
- Fish presence/absence

Seasonal distribution and rel ative abundance
Length at Age
Age distribution

All mapped watercourses and lakes should be investigated to gather habitat data and to identify critical
habitats in the area.  Watercourses and lakes that are assumed to have recreational, subsistence, and
biodiversity value should receive more intensive study. Spawning, rearing, and over-wintering habitats,
aswell asthe potentia for fish presence, should be assessed using standard methods.

Lake habitat assessments should be done within the open water season and riverine habitat mapping and
inventory should be completed during the open water season at times of low flow (summer or fal).
Ground-truthing of spawning and migration routes should be undertaken at times and locations presented
in the PAS Step 2 report. Bathymetric and habitat mapping should be done on each |ake to determine lake
depth, area, substrate, and available littoral zone. This information should be used to assess the risk of
winterkill and summer warming resulting in natural fish kills, and therefore whether the proposed CPA
boundaries would be sufficient to protect the fish species of cultural interest with the proposed CPA.

Finally, the above discipline-specific research should be accompanied by additional traditiona knowledge

work documenting what is known about the movement of focal species outside the proposed candidate
protected area so that afuller picture of ecological functionsin the region can berecorded. Likewise, itis

(60236_Final Trout Lake PAS Phase 1 Report.doc) 37



Trout Lake Phase 1 Ecological Assessment

suggested that a record of trails and traplines in the area be added to the analysis to compl ete the picture
of seasonal movements and if focal species have different types of importance at certain times of the year.

(60236_Final Trout Lake PAS Phase 1 Report.doc) 38



Trout Lake Phase 1 Ecological Assessment

6. References

Bromley, M. and Buckland, L. 1995. Biological information for the Slave Geological Province.
Manuscript Report No. 83. Department of Resources, Wildlife, and Economic Devel opment,
Government of the Northwest Territories, Y ellowknife, NT.

Canadian Council on Ecological Areas (CCEA). 2006. Terrestrial Ecozones of Canada. Website:
http://www.ccea.org/ecozones/terr.html last accessed March 10, 2005.

Crosscurrent Associates Ltd. and Crosscurrent Environmental Services Ltd. 2004a. Final Report on
Phase 1 of the Sambaa K'e Protected Areas Strategy Project: Identifying Priority Areas of
Interest. Sambaa K’e Dene Band, Sambaa K’ e, NT.

Crosscurrent Associates Ltd. 2004b. Agriculture Development in the Northwest Territories — Strategic
Planning Discussion Paper. Territorial Farmers Association, Hay River, NT.

Crosscurrent Associates Ltd. and Crosscurrent Environmental Services Ltd. 2005. Sambaa K'e
Candidate Protected Areaz  NWT Protected Areas Strategy Step 2 Report. Sambaa K’e Dene
Band, Sambaa K'e, NT.

Deh Cho Land Use Planning Committee. 2003. Deh Cho Atlas. Version 2b.
Dehcho Land Use Planning Committee. 2005. Dehcho Land Use Plan. Revised Draft - November 2005.

DIAND. 2005. A Preliminary State of Knowledge of Valued Components for the NWT Cumulative
Impact Monitoring Program (NWT CIMP) and Audit. February 1, 2002; updated February 2005.

Dryden, R. L., Sutherland, B. G., and Stein, J. N. 1973. An Evaluation of the Fish Resources of the
Mackenzie River Valley as Related to Pipeline Development, Volume 2. Environmental-Social
Committee Northern Pipelines, Task Force on Norther Oil Development Rep. 73-2: iii + 176 p.

Ducks Unlimited. 2006. Trout Lake Fieldwork Summary Report.

Dyer, S. J, O'Neill, J.P, Wasd, S. M. and Boutin, S. 2001. Avoidance of industrial development by
woodland caribou. Journa of Wildlife Management 65:531-542.

Dzus, E. 2001. Status of the Woodland Caribou (Rangifer tarandus caribou) in Alberta. Alberta
Environment, Fisheries and Wildlife Management Division, and Alberta Conservation
Association, Wildlife Status Report No. 30, Edmonton, AB. 47 pp.

(60236_Final Trout Lake PAS Phase 1 Report.doc) 39



Trout Lake Phase 1 Ecological Assessment

EBA Engineering Consultants Ltd. 2003. A Spatia Analysis and Literature Review of Wildlife and
Wildlife Habitat in the Deh Cho Territory, NWT. Deh Cho Land Use Planning Committee, Fort
Providence, NT.

Environment Canada. 2006a. Narrative Descriptions of Terrestrial Ecozones and Ecoregions of Canada.
National Map. Website: http://www.ec.gc.ca/soer-
ree/English/Framework/Nardesc/canada_e.cfm last updated April 11, 2005.

Environment Canada. 2006b. Narrative Descriptions of Terrestria Ecozones and Ecoregions of Canada.
Taiga Plains Ecozone. Website: _http://www.ec.gc.calsoer-
ree/English/Framework/Nardesc/taipln_e.cfm last updated April 11, 2005.

Government of the Northwest Territories (GNWT). 1999. NWT Protected Areas Strategy: A Baanced
Approach to Establishing Protected Areas in the Northwest Territories. The NWT Protected
Areas Strategy Advisory Committee, Department of Resources, Wildlife and Economic
Devel opment.

Government of the Northwest Territories (GNWT). 2000. A Catalogue of Ecoregion and Landscape
Unit Maps for the Northwest Territories. Unpublished NWT-PAS Report.

Government of the Northwest Territories (GNWT). 2000. NWT Species 2000: General Status Ranks of
Wild Species in the Northwest Territories. Department of Resources, Wildlife and Economic
Development.

Government of the Northwest Territories (GNWT). 2002. Protected areas strategy: Ecological
Assessment Guidelines. October 2002. 7 pp.

Government of the Northwest Territories (GNWT). 2006a. Department of Resources, Wildlife and
Economic Development. Website:
http://www.nwtwil dlife.com/pas/pdf/L OW%20res%20Trout_|ake%201S.pdf last accessed:
February 23, 2006.

Government of the Northwest Territories (GNWT). 2006b. ENR Wildlife. Website:
http://www.enr.gov.nt.ca/index.html last accessed March 10, 2006.

Gunn, A., Antoine, J., Boulanger, J., Bartlett, Croft, B., and D’ Hont, A. 2004. Borea caribou habitat and
land use planning in the Deh Cho Region, Northwest Territories. Manuscript Report No. 153
Department of Resources, Wildlife, and Economic Development, Government of the Northwest
Territories, Yelowknife, NT.

(60236_Final Trout Lake PAS Phase 1 Report.doc) 40



Trout Lake Phase 1 Ecological Assessment

Hatfield, C. T., Stein, J. N., Falk, M. R., Jessop, C. S., and Shepherd, D. N. 1972. 1972. Fish Resources of
the Mackenzie River Valley, Interim Report 1, Volumes 1 and 2. Canada Department of the
Environment, Fisheries Service, Winnipeg. Vol. 1: xiii + 249 p.; Vol. 2: x + 289 p.

James, A. R. C. and Stuart-Smith, A. K. 2000. Distribution of caribou and wolvesin relation to linear
corridors. Journal of Wildlife Management 64:154-159.

Larter, N.C., and Allaire, D. G. 2006. Trout Lake Woodland Caribou Study Progress Report.
Environment and Natural Resources, Fort Simpson, Y ellowknife.

Low, G. and Stewart, D.B. 2000. Canadian Manuscript Report of Fisheries and Aquatic Sciences 2549:
A Review of Information on Fish Stocks and Harvests in the Deh Cho Area, Northwest
Territories. Central Arctic and Arctic Region Department of Fisheries and Oceans, Winnipeg,
MB.

Mackenzie Gas Project 2004. Mackenzie Gas Project Environmental Impact Statement. Submitted to the
National Energy Board and to the Joint Review Panel by Imperial Oil Resources Ventures
Limited.

Website: http://www.mackenzi egasproj ect.com/theProj ect/regul atoryProcess/appli cationSubmissi
on/Applicationscope/ElS.html last accessed March 22, 2006.

McLoughlin, P. D. M., Dunford, J. S,, and Boutin, S. 2005. Relating predation mortality to broad-scale
habitat selection. Journal of Animal Ecology. 2005. 74:701-707.

PACTeam. 2003. A Spatia Anaysis and Literature Review of Timber Potential in the Deh Cho
Territory, NWT. Prepared for the Deh Cho Land Use Planning Committee.

Richard, A. 2006. Personal Communication. Ducks Unlimited.

G.B. Stenhouse, P.B. Latour, L. Kutny, N. Maclean and G. Glover. 1995. Productivity, Survival, And
Movements Of Female Moose In A Low-Density Population, Northwest Territories, Canada.
Arctic. Vol. 48, No. 1 (March 1995) P. 57— 62

System of Agents for Forest Observation Research with Automation Hierarchies (SAFORAH). 2006.
Website: http://www.saforah.org/ last accessed March 20, 2005.

(60236_Final Trout Leke PAS Phase 1 Report.doc) 41



Trout Lake Phase 1 Ecological Assessment

Appendix A

Contact List

(60236_Final Trout Lake PAS_Report.doc



Trout Lake Phase 1 Ecological Assessment

Appendix A-1

Contact List
Name Department Position Phone Number
. Environment & Natural - -
Allaire, Danny RESOLICES Wildlife Technician Il - Deh Cho Area (867) 695-7476

Environment & Natura

Wildlife Coordinator, Protected Areas

Ehrlich, Miki . (867) 920-3179
Resources Implementation
Environment & Natural

Gah, Evelyn RESOLICES Protected Areas GIS Analyst (867) 873-7516

Larter, Nic Environment & Natural | oo i onal Biologist - Deh Cho Area (867) 695-7475
Resources

. - GIS Manager, Western Boreal Program,
Richard, Al Ducks Unlimited Prairie Western Boreal Region (780) 489-8110
. . Deh Cho Land Use

Templin, Monika Planning Committee GIS Anayst (867) 699-3165

Deh Cho Land Use

Wiebe, Heidi

Planning Committee

Executive Director

(867) 699-3164

60236_Final Trout Lake PAS_Report.doc




