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Que TUé ShlaiArea of Interest Combined Phase 1 EA and RRA

SUMMARY

The Jean Marie River First Nation (JMRFN) is seeking permanent legislated protectibe f

Gue Tué SilaiArea of Interest as a Cultural Conservation Area undeTéngtorial Parks Act

by working through the NWT Pr otue T Salaihdsr e as S
completed Step 2 of the PAS planning process, having secured local amhkegpport for the

protected area.

The NWT PAS is required to undertake detailed
economic values. The Renewable Resource Assessment (RRA) evaluates existing renewable
resources within a study area, itlBas economic opportunities associated with those resources,

and knowledge gaps. The Ecological Assessment (EA) involves a literature review, discussions
with knowledgeable parties, and analysis and synthesis of this information into clear
recommendationfor further necessary ecological research.

This report presents phases 1, 2eTuaddlhiArda of t h
of Interest using existing documented information, and identifying important data gaps.

T h eue Tié SdlaiArea of Interest is an important place in the history and culture of the
Ssgdsr €¢gj € the JeaniMarie RivesHirdt Nation (JMRFN). The five lakes that make
u p ue@ué Salaiinclude Deep Lak@&echi NaseaMicGill Lake/S s g d s r, Bkali d.gke (Kelly
LakeYLue Tué Sanguez Lak& k € nraglardl Gargan Lakeélitétii. A 2 km buffer surrounding

the lakes delineates the boundary of the area of interest, covering approximately*i84Hem
Dehcho Region of the Northwest Territories.

Ov er aié Tué & hashabitat for several species of fish, wildlife and ducks, and is an
important area for medicinal plants. The five lakes have been used by the Jean Marie River First
Nation for traditional activities such as hunting, fishing and gathering for countlessiiame

and continue wuoTiIdIDA ancedald historid esmaner® camps, and there are
several traditional trails, burial sites, and stories associated with the area.

From an assessment standpoint, howewkata necessary to fully assedse tecological

component ge T Nl& iasrwelGas the current and potential future uses and the
economic values of renewable resources for the area of interest are IMiitdel.some good

information exists for the surrounding area or the Dehchoa whol e, veru | itt]l
Taeé Sdlaiis available.

Tables S1 and S2 summarise the findings.
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TABLE S-1

SUMMARY OF THE STATE OF KNOWLEDGE OF GUE TUE SULAI

FOR THE PHASE 1 ECOLOGICAL ASSESSMENT

Parameter Current State of Knowledge
Soils and _ s .
Good at a regional scale; poor witlizae Tué Salai
Landforms
Climate Good data from Fort Simpson airport station
Hydrology Moderate: good data for the Jean Marie River; no data for the five lakes
Limnology Poor: no data ohasicmeasurements in the laker processes within the

lakes (e.qg., stratification, flow, productivity, etc.)

Water chemistry,

Poor: A few data are available for the upper and lower watershed but ng

in the lakes chemistry from the lakes
Moderate: some data available Waoodland caribou and moose and-fur

Mammals bearers, less data on other species or important habitats (calving, denni
sites) inGue Tué Salai

Birds Mo_derate: some species datq on birds in summer and_winter in Ft_. Simp
no information on numbers within area of interest and important bird are
Poor: some basic data available on general composition from satellite in

Plants but not to species level; rare and threatened species and those used for
traditional/medicinal purposes should be surveyed

Fisheries Moderate for large harvestable fish; poor for forage species; no data on

spawning areas or benthic communities

TABLE S-2

SUMMARY OF THE STATE OF KNOWLEDGE OF GUE TUE SULAI

FOR THE RENEWABLE RESOURCE ASSESSMENT

Component

Current State of Knowledge / Gaps

Wildlife:

« Subsistence hunting

- plays a very important role in the area in terms of
supplementing the food basket and lowering the cost of
obtaining food.

— paricipation rate is high for Jean Marie River

>l imited i nfor maeTudSilaigaysird i
contributing to harvest numbers

—surveys of harvest numbers would be beneficial

« Recreational hunting

—not expected to play a important role in the area

—relatively low levels of nofresident hunting in the Dehcho
and t he s oealld Soléilikety enake this G
component insignificant

« Outfitting

—there is no outfitting in the area and it is unlikely that it
woul d represent an oepport
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TABLES-2 ( Cont 6d)

SUMMARY OF THE STATE OF KNOWLEDGE OF GUE TUE SULAI
FOR THE RENEWABLE RESOURCE ASSESSMENT

Component

Current State of Knowledge / Gaps

e Trapping

—plays a very important role in the area in terms of providing g
supplementing the annuialcome of Jean Marie River residents

Fish

—similar to hunting, the subsistence fishery plays an important
in the area for Jean Marie River residents

»specific harvest daTuéaSiléiavernott
availablei these would be usefubf furthering the assessment
as well as for determining the viability of establishing sport
fishing opportunities as part of the protection plan

Trees:
« Commercial logging

—commercial logging occurs in the area, however, not specific
i nue Gié Salai

—commercial logging opportunities have been identified that ¢
provide economic benefit to Jean Marie River.

—it is not likely that such activities would interfere with tourism

opportumeTuéSalai i n G

» Fuel wood —the use of fuel wood by Jean MaRiver residents to heat their|
homes is an important contributor to reducing their cost of liv

—as a result of the small population the annual fuel wood harv

remains | ow and i sued@iSilée x p e

Plants —the gathering of berries,edicinal plants and special woods in

Gue TUé Salaiand surrounding areas is an important activity
Jean Marie River residents.

—no harvest data or means of estimating economic values we
available.

Arts and Crafts Materials

— participation in arts and afts activities for Jean Marie River
residents is quite important.

—estimating the economic value of resources for arts and craft
t he end pr oedlGécStld&aren is not possibleG

>t he desi genTaé&Siléias a aultural@onservation are
would likely increase the economic value of arts and crafts
products if the tourism goals for the area are met.

Tourism

>t here is currently mnueTié¢ Aldiori
Jean Marie River; however, the area of interest lies between
territorial parks therefore opportunities exist.

Renewable Energy

—while there are no studies specific to various renewable ener
opt i on we TudSilbidres, it& likely based on the smal
area, relatively small lakes, and ldying terrain, that eenomic
opportunities do not exist.

400065i Final Report

iii SENES Consultants Limited



Que TUé ShlaiArea of Interest Combined Phase 1 EA and RRA

TABLE OF CONTENTS

Page No.
SUMMARY .o ree bttt ettt ettt e aaaat st et ettt eeaeaaeaaeeeeeeamm— e e e e e eaeaeaa e e e e e e e annnnns [
1.0 INTRODUCTION ... cuttiiiiiiiiiiiiiiiitet s eeeeeeee ettt et eeeeeeeaaaesssammmraaeeaeaeessssssssssssssennnsssssnnnes 1
1.1 OBJECHVES. ...ttt ettt e e e e e e emer ettt et e e e e e e e e e e e e e e e e e ammne e e e e e e e e e e e 1
2.0 STUDY AREA ..ottt e anan s 2
3.0 ECOLOGICAL ASSESSMENT......ciiiiiiiiiiiiiiiieieneibbiirrreee e ree e e e e e s senseerreeeeaaaaaaeee 4.
3.1 General Description of the Level I, 1l and Il Ecological Regions....................vuues 4
3.1.1 Land ClasSIfICALION..........cooiiiiiiiiiceeee e e e e e e e s 4
3.1.1.1 Geological SENG.....ccoeeii i eeee e 4
3.1.1.2 Ecosystem Classification GrOUP..........cccuuururrmmmimmmiiiiiiiereeeeeeeeeeeeeseeeeeeees 5
3.1.1.3 Mackenzie Gas Project Biophysical DeSCription................ooevviviccceeeeeeeniinnnns 8
3.1.2 (@44 F= (U PPUPPRR 9
3.1.3 Permafrost and S0Active Layer Monitoring...........cocccvvvviiiiiieeeniiieieeee 13
G 200 0 S o 1Yo [ (] o o APPSR 15
3.1.5  Water Quality of JeaMarie RIVEL...........ccccoeeeiiiiiiiiieee e 17
3.1.6  Conclusions and Recommendations...............cooiieummmreeeeeeeessesiiiiieeeeeeeens 22
3.2 Terrestrial WIlAITE...........uuiiiiiiiiiiiiiii e nene s 23
3.21 LISt Of SPBCIES ... ittt e e e amnne s 24
3.2.2 MaMMAI SPECIES......eeiiiiiiiiiiiiee s 27
3.2.3  Conclusions and RecommeNndations..............uuuunuiicameererennnnnnneeeaeeeeessennes 30
G TR T 11 o £ PP UPUUSRT 31
3.3.1 North American Breeding Bird SUIVeY...........cooooiiiiiiiiimmn e 31
3.3.2  Christmas Bird Count (CBQC).........ooviiiiiiiiiiimmee e 34
3.3.3  WaALEITOWI ...t e e e 36
3.3.4  Mackenzie Gas ProjJeCt EIS........cccoooeiiiiiiiiiiieeei e 37
3.3.5 Rare and Threatened SPECIES..........oovvvuuiiiiicee e e 38
3.3.6  Conclusions and RecommendationsS............cccovvveeiveimmmreeeeeeeeeeeeeeeeennnnnnaes 39
1 39
341 SPECIES LISL.ciiiiiiiiiieei it 39
3.4.2 Rare and Threatened SPECIES........cooviiii i 41
3.4.3  Conclusions and Recommendations..............ccooiiiiemmeeeeeeeeeseesiiineieeeeeeens 41
S T £ o PP PPPPRRRP 42
3.5.1 FISherieS ASSESSMEINNLS.........cciiiiiiiiiiiiieeme ettt e 42
3.5.2 SPECIES ISTS .ttt a e an——aaaaa 44
3.5.3  Conclusions and ReCoOmMmMEeNdationNS..............uuuummniccmrereennnnnnaneeeeeeeeesenanns 46
4.0 RENEWABLE RESOURCE ASSESSMENT.......ooviiiiiiiiiiiiee et 47
ot VAV T 11 S TSORSROPP” ¥ 4
4.1.1  SUubSIStENCE HUNTING.....cottiiiiiiiiie e 47

400065i Final Report iv SENES Consultants Limited



Que TUé ShlaiArea of Interest Combined Phase 1 EA and RRA

4.1.2 Non-Aboriginal Resident Hunting and Outfitting...........cccceevvvviiiiceccicceennn. 51
G T N =1 ] [ Vo USSR 51
I R O] o o[ 153 o PP PPRRPRPPPP PRI 55

4.2 FISN. e e e ettt b ——————— e e e et aaaana a5
R I (=TT PP RUPPPPPTTR 56
4.3.1  COMMEICIAl LOGOING: .. .uuuuuuiiiiiiiiieiiiietieeerieieee et e e e e e e e e e e e e e e e e e e e e e e e e e e e 60
4.3.2 FUBIWOOM.... .ottt e e e e e e e ennnn e e e e e 62

e - | £SO TTTPPPPP 63
4.5 Arts and CraftS MaterialS............uuuuiiiiiiiiiiiieeiiiiiiiiieieee e 65
T 1o 10 ] o RO OPOUPPPPPPPPPPPPPY 65
A7 RENEWADIE ENEIQY. . uuuuiiiii i i eeii e eeeeie ettt mmme e e e e e e eeeeeeann e s emmrnnnes 67
5.0 SUMMARY OF ECOLOGICAL ASSESSMENTT.......ooiiiiiiiis e, 68
6.0 SUMMARY OF RENEWABLE RESOURCE ASSESSMENT............cccoeeevvvveeee . 70

APPENDIX AT Draft Terms of Reference for Phaa&cological Assessment

400065i Final Report \Y SENES Consultants Limited



Que TUé ShlaiArea of Interest Combined Phase 1 EA and RRA

1.0 INTRODUCTION

By way of a Request for Proposals (RFP) under the Supply Arrangemé6{3lD1, Irdian and

Northern Affairs Canada (INAC) solicited proposals from qualified contractors to complete a
Combined Phase 1 Ecological and uReanHaiEiel e Res
Fish Lakes) Area of Interest

The Jean Marie River First NatiodMRFN) is seeking permanent legislated protection for the
Gue TGé SalaiArea of Interest as a CultairConservation Area under tfierritorial Parks Act

by working through the NWT Protected Areas Strategy (PAS) pro€ess.Tué Silaihas
completed Step 2 of the PAS planning process, having secured local and regional support for the
protected area. Cumdly the Area of Interest is protected through interim land withdrawal
provided through the Dehcho Process.

1.1 OBJECTIVES

The NWT PAS is a guide for making decisions to protect lands using the best available
knowledge and provides an effective commuigedtool for advancing culturally and
ecologically significant areas to lostgrm protection.

The NWT PAS is required to undertake detail ed
economic values. The Renewable Resource Assessment (RRA) evabiatesy renewable
resources within a study area, identifies economic opportunities associated with those resources,
and knowledge gaps. The RRA incorporates traditional andtraditional resources and
resource use. The Ecological Assessment (EA) ingobvditerature review, discussions with
knowledgeable parties, and analysis and synthesis of this information into clear
recommendations for further necessary ecological research.

Given the NWT PAS requirements, the overall objective of this ugoté canplete phases 1, 2,
and 4 of the RRA and a Phase 1 EA for e TUé SQlaiArea of Interest using existing
documented informatigrand identifying important data gaps

400065i Final Report 1 SENES Consultants Limited
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2.0 STUDY AREA

T h eue Bié SdlaiArea of Interest is an important place in the histand culture of the
Ssgdsr €¢gj € theJeanMarie RivesFirdt Kation (JMRFN). The five lakes that make
u p ueGué Salaiinclude Deep Lak@&echi NaseaMcGill Lake/S s g d s r, Bkali d.gke (Kelly
Lake)Lue Tué Sanguez Lak& k ¢ rnraglardl Garga LakefTlitétii. A 2 km buffer surrounding

the lakes delineates the boundary of the area of interest, covering approximately*i84Hem
Dehcho Region of the Northwest Territori€sgure J).

Ov er ai¢ Tué & has habitat for several species hf wildlife and ducks, and is an
important area for medicinal plants. The five lakes have been used by the Jean Marie River First
Nation for traditional activities such as hunting, fishing and gathering for countless generations
and continue to be used t a yie TUéEAi once held historic permanent camps, and there are
several traditional trails, burial sites, and stories associated with the area (NWT PAS website
http://www.nwtpas.ca/arefvelakes.asp

In November 2009, Jean Marie River First Nation submitted a formal request to the GNWT
Department of Industry, Tourism and Investment (ITI) to act as sponsoring agency (Jean Marie
First Nati on 2 @® Bug SilaiMnea di Interdsts tulrently Geing protected
through the Dehcho I nterim Measures Agreement
is also identified as a conservation zone in the final draft Dehcho Land Use Plan. The candidate
areais in Step 3 of the PAS processtiwa cultural assessment having been completed thus far
(NWT PAS website http://www.nwtpas.ca/arefivelakes.ashp

400065i Final Report 2 SENES Consultants Limited
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FIGURE 1
LOCATION OF THE GUE TUE SULAI (FIVE FISH LAK ES) AREA OF INTEREST

{0 Lue Tié Syli Area of Interest

~ Dehcho Interim Measures
- Agreement Withdrawal

Edéhzhie Candidate
National Wildlife Area

Source:adapted fronPACTeam & JFRFN 2009 aritle NWT PAS website http://www.nwtpas.ca/area
fivelakes.asp
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3.0 ECOLOGICAL ASSESSMENT

Phasel Environmental Assessments providetate of knowledge review of studies that have
been conducted on the biophysical characteristics of a geographical area under consideration for
protection under the NWAPAS. The Phaskassessment is the initial phase of a series of steps to
evaluate thecultural, ecological and economic character of an area of land that defines its
distinctiveness. The primary objective of the initial stage of the assessment is to search for, and
compile, high quality, relevant studies and provide an evaluation of tleeespdiversity and

habitat potential of candidate protected areas (N®¥E 2002).

This assessment compiles and interprets data on the biophysical environtGeatTafé Salai

and identifies gaps of knowledge that are needed to properly characterize the area and its
resources. Sources of information are varied, ranging from international and federal agencies
with mandates to study and monitor specific resourceas, (migratory waterfowl) to non
governmental organizations and regional land use planning groups. As in many IPhase
Assessments, very few data that are specific to the area of interest are available and details for
the assessment must be extracted frota dats that are collected from studies conducted in the
same geographical region.

An additional goal of the PhadeAssessment is to help define the borders of the area of interest
based on physical and biological features of the area of interest. f#m is to provide a
rationale for including and excluding certain areas based on information collected duringthe da
compilation.This goalhas beeronsidered wherever possible in this report, however because of
the lack of definitive studies dBue T(é Sal4j it seems more reasonable to consider the borders
of the area when further research, specific to the hesabeen conducted.

3.1 GENERAL DESCRIPTION OF THE LEVEL I, Il AND Il ECOLOGICAL REGIONS
3.1.1 Land Classification
3.1.1.1Geological Setting

A map of the soiln Mackenzie Valley (GSC Map 1693a, 1993) shows the geological features

that form the lands aroun@ue Tué Salai(Figure 9. The three lakes to the east lie within
lacustrine deposits of gravel and sar@Bm deep. McGill Lake lies in similar deposits, but
Deep Lake lies in shallower alluvial deposislarge plain of meainal deposits lie between the

two sets of lakes. To the north, the Jean Marie River moves through an alluvial floodplain, and
discharges into the Mackenzie River over an alluvial terrace.

Soi l surveys have been conducted in the Macke
Canala evaluated soils for their agriculture potenfiadgahey 1953, Day 1966, 1968, Rostad et

al. 1976) Surveys were also conducténl determine the composition of soils prior to the
construction of the Norman Wells Pipelireutter et al. 1973Tarnocai 193, Rostad and Kozak
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1977) Rutter et al. (1973) reposbil frost moisture data frorsites near Deep Lake, Ekali and
Sanguez lakesand provide a brief description of the terrain in the .akelboreholesite roughly

100 mnorth of Deep Lake (sampled Nov,2Z69)was frozen at the surface-Q07 m), unfrozen

down to 3 m and then frozen to about 5 m. Soil moisture was 34% at 1.3 m, 18% at 2 m and 10%
at 5 m. A site beside Deep Lake was till from the surface to 3.3 m and then limestone below that
level. Threesites on the easternmost lakes showed gravel from the surface to 3 m, boulders to 3.1
m and then till (Ekali Lake), gravel and till (Sanguez) and clayey till (sand 22.8%, silt 31.2% and
clay 46%) at a site midway between Sanguez and Gaajaes (Rutter eal. 1973).

Generally, the soil surveys also report vegetation and climate lower Liard Valley and northern
sections of the upper Mackenzie River ValleyAgriculture Canadaised some of the data to

developa map series of fAsaills @apaWirlaiitnyad,e 0 samidl 0
for farming operationso in the Liard and wuppe
Jean Marie River (maeavailable fromhttp:/sis.agr.gc.ca/cansis/publications/nt/index.html

3.1.1.2Ecosystem Classification Group

Several methods have been used to classify the terrain and landforms and vegetation of the
NWT. Day (1966) provided one of the earliest descriptions of the biophysiealonment in

the Liard/Mackenzie areawhich is considered to ban the Interior Plains physiographic
province A more detailed assessment is provided by Rutter éL93) as a pr&ursor to the
Norman Wells pipeline. Data from the field surveys wased to identify river crossings, (such

as those on Jean Marie Creek) and to aid in constructing the pipeline. Significant ecological
zones were characterised by soils, permafrost, parent materials, elevation and veddtation.

area aroundsue TUé Salaiwas grouped with the lands around the Mackenzie River north to
Willowlake River. Rostad et al (1976) also described the soils and classified the land in the
Mackenzie/Liard rivers in a number oPlanfiassoc!
included sections of the western sections of Jean Marie Creek.

Environment Canada and Agriculture Canaeaeloped the Ecologal Statfication Working

Group to develop a national ecological framework for classifying terrestrial ecosystems. The
framework was developed to delineate, classify and describe ecologically distincusineps
biotic and abiotic factors (Wiken 1986, Ecological Stratification Working Group 1988hg

this national classification scheme, the area of interest is sitinatieel Taiga Plains ecozone, the
Hay-Slave Lowlands ecoprovince and the Hay River Lowland ecoregion (Ecological
Stratification Working Group 1995). General defining characteristics of the ecoregion include a
subhumid mieboreal ecoclimate, with closed mtketands of trembling aspen, balsam poplar,
balsam fir and black spruc&he description includes a statement that the most spadies
habitat are mixed woods and shrublands associated withbiagss, ponds, stream and lakes.
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T he NWGTodystem Clagication Group has recently relassified the majotterrestrial
landforms and large scal@nd grouping of biotic and abiotic biophysical factansthe NWTto
develop a land classification system that more closely parallels the-lewelti continental
ewsystem classification framework developed by the Commission for Ecological Cooperation.
The newerregional classification system combines climate, topography, parent materials and
biotic elements into a system that develops an understanding of vegatadicoil distribution

Some of the delineation of new Level IV ecoregions is based on improved climate data and
understanding landscape patterns and processes. Importstiy, the earlier classification
schemethe physical and biotic characteristics aif area are used to help define its unique
nature, and can also be used for land use planning, forest management planning, wildlife habitat
management and environmental impact assessnierusystem Classification Gro@007)

FIGURE 2
MAP SHOWING PLACEMENT OF GUE TUE SULAI WITHIN THE
GEOLOGICAL FEATURES OF THE SOUTH MACKENZIE VALLEY
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Level Il Ecoregiori Taiga Plains

Three Level | ecoregions lie within the NWT, with two, Taiga and Northwestern Forested Mountains
Ecoregion lyng south of the treeline. The Taiga Level | ecoregion is further divided into Level Il
ecoregions, one of which is the Taiga Plains Level Il ecoreBmth Great Slave Lake and Great Bear
Lake lie in the Taiga Plains level Il ecoregion, and most of treFsridrain into theArctic Ocean
through the Mackenzie River. Peatlands are a major characteristic of the ecoregion (about 50% of the
total area), with till plains that were formed during the last glaciat@imate is variable, but
conditions are genehglsevere enough to limit tree growlfhe Taiga Plains ecoregion is further-sub
divided into four Level Il EcoregiondNprthern Great Bear Plains High Subarctic (HS), Central Great
Bear Plains Low Subarctic (LS), Great Slave Uplands High Boreal (HBharMackenzie and Slave
Lowland Mid-Boreal (MB) based on the temperature regimes, precipitation permafrost, forest cover
and the occurrence of trembling aspen and jack pine.

Level Il Ecoregiori Mackenzie and Slave MiBoreal

Que Tué Sdlailies within the Mackenzie and Slave lowlands NBioreal Level Ill ecoregion
(Ecosystem Classification Gro@007), which has the mildest climate within the Taiga Plains Level Il
ecoregionEigure 3. A further defining characteristic of theagegion is the large number of fens and
bogs due to the relatively poor drainage and discontinuous permafrost. Roughly 18% of the
Mackenzie/Slave Lowland ecoregion is covered by water and 40% by peatland. The dominant canopy
forming tree species are aspamd white spruce, with jack pine in drier upland areas (Ecosystem
Classification Group 2007). Average annual precipitation ranges from 400 to 60 mm, with most of it
coming in the summer in the form of rain. Trembling aspen and jack pine occur throughdotdhe

Level Il ecoregion on all slopes.

Level IV Ecoregion South Mackenzie Plain MB Ecoregion

The Level IV ecoregion thafue TGé Sllailies in is termed the South Mackenzie Plain MB
Ecoregion, an area that runs between the Horne Plateau ahdlamal and parallel to the Mackenzie

and Liard rivers (Ecosystem Classification Group 200 ¢pvers approximately 16,398 knor about

15.3% of the Mackenzie and Slave Lowlands Level Il ecorediayufe 3. It includes over 1200

lakes, ranging from,152 lakes with area <100 ha to 1 lake >5,000 ha. Together, the lakes cover about
5% of the surface area of the Level IV ecoregion, while fens and bogs cover about 29%.

The low relief of the area results in this ecoregion being wet or pdi@ityed The dominant tree
species is black spruce widm understory ofLabrador tea and feathermosses. Upland sites support
stands of trembling aspen, white spruce and jack pine with green alder and prickly rose. Fens are
common, but less so than in other areathefMackenzie and Slave Lowlands Level Ill ecoregion.
Forest productivity also appears to be higher than in adjacent ecoreBmrsysem Classification
Group2007).
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3.1.1.3Mackenzie Gas Project Biophysical Description

Data collected for the Mackenzie Gas Etbprovides some of the most recent data on the landforms,
soils, vegetation and presence of wildlife in the area around the proposed pipeline corridor in the Dehcho.
The basic ecological baseline research provided descriptions of major componenishysitat and
biological environment from the northern border of the Dehcho to the Alberta border. The local study
area (LSA) covered the area within the pipeline corridor while the regional study area (RSA) extends up
to 80 km of the proposed pipeline. dforms and soils are described in general for the southern region
but there are a few data specific to the Jean Marie waterskie Giié Stlai Climate data used for
hydrological models and temperature extremes were taken from climate data collebheed-a@tt t
Simpson Airport (see Section 3.1.2).

FIGURE 3
LOCATION OF LEVEL Il AND LEVEL IV ECOREGIONS IN THE NWT

Total area: 16,398 k' (15.3% | Av erage elevation
| of Mackenzie and Slave (range) mASL: 225
Total area: 106,876 km” (22% of Taiga Plains) Lowlands MB Ecoregion) (150-400)
Level 11l Ecoregion Level IV Ecoregion
Mackenzie and Slave Mid-Boreal South Mackenzie PlaiMid-Boreal

Extensive mapping and analysis of vegetation, soil, bedrock, landforms and permafrost was conducted at
a rate of aproximately 1 site per 412 hectares from north of Fort Simpson to the AlWéiita border

(MGP 2004) Permafrost was assessed at a relatively low rate of 1 inspection per 3,327 ha. The reports
state that permafrost in the region south of Jean Marie Rsgoriadic, covering about 20% of the area,

but ranges from 10% in manal deposits to 35% in organic landforms. Permafrost temperature is
relatively warm at0.3 C. These miainal deposits are significant because of their low permeability and

the lack ofrelief causes shallow groundwater to move very sloitiis results in relatively poor drainage

of surface waters and the presence of peat and muslesitslepthis region (MGP 2004).

The vegetation and mapping surveys were designed to provide aioegatgt of the pipeline corridor

and to develop baseline descriptions for each mapped vegetatiomhgpaescriptions included plant
species composition, and terrain and soil characteristics. Regional vegetation mapping was also
conducted to document regal patterns for wildlife modeling. The detailed maps that relate to the
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section of the pipeline that runs througle TGé Sdlaiwere not available for this review, but may be

useful in defining the distribution and composition of vegetation around and @itkiTué Salaj if
they become available.

The distribution of the plant associations in the pipeline corridbinthe South Plains Ecological Zone
(roughly equivalent to South Mackenzie Plain MB Ecoregion) are summariaiolénl The three most
dominant vegetation groupings are summarised here (MGP 2004):

Black sprucei white spruce/stair step mos$ The tre canopy of this vegetation type is dominated

by white spruce and black spruce. Other common species include green alder, black spruce, prickly
rose and Labrador tea. Common shrubs are red bearberry, mountain cranberry and dwarf raspberry.
Other common sjpees are twinflower, dwarf scourigsh, mitrewort and northern comandra. A
dense cover of stasitep moss defines the bryophyte and moss layer, with a surface cover of 85%.
Upland white sprucei trembling aspen’i jack pine i This mixedwood vegetation tgpis on

upland sites, with dominant tree canopy species being jack pine, trembling aspen and white spruce.
White spruce is in the subcanopy. Green alder, prickly rose, soapberry, white spruce, trembling aspen
and lowbush cranberry are common shrubs. Grooover is composed of mountain cranberry,
bunchberry, northern comandra and twinflower. Dominant bryophytes on the forest floor include
starst ep moss and Shreberds moss.

Upland jack pine i Jack pine dominates the cover of this vegetation type with gieen
soapberry, prickly rose and ldvush cranberry in the shrub layer. Ground cover include mountain
cranberry, common bearberry, jack pine and prickly rose. Bryophytes and lichen species cover about
42.6% of the ground.

This classification system @suseful method of describing the main characteristics of landforms and plant
community groupings in thBehchoand may apply té&ue Taé Sdlai The variability in the size of
individual plant groupings is apparent and should provide initial estimat€sdofué Salai Detailed
distributions of the major plant groupings should be constructed from the detailed MGP maps or through
surveys.

A major factor in shaping the composition \@getation composition iforestsare fires that may
significantly alter tle successional stataéplant communities Local knowledge indicates that a major

fire occurredn Gue TGé Salain 1913 although details of the area covered and extent of the fire are not
availableNat ur al Resources Canadads Carapardthatamajol/i | d I ar
fire (234 ha) occurred on June 26, 1996 about 5 km north of IGhal®@. The cause of the fire was

attributed to lightning. This is the only major fire that is reported in the area efirietween 1980 and

2007.

3.1.2 Climate

Climate is a major factor in defining the character of a region because climate extremes (edteme
cold, dryness, wetness) set the limits of growth for vegetation and also plant, bird and wildlife species that
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form the biological diversity of a region. Although the area ardbre TUé Silaihas, in general, the

most moderate climate in the Taiga Plains ecoregion, extreme cold can limit the range of some species.
The warming climate is expected to cause significant changes to precipitation patterns, permafrost and
hydrology in tie Mackenzie Valley in the coming decades, however the degree of change that has already
occurred in the watershed is uncertain.

TABLE 1
SUMMARY OF VEGETATION GROUPINGS IN THE PIPELINE CORRIDOR
FROM THE GREAT BEAR RIVER TO THE ALBE RTA BORDER (MGP 2004)

Mapped vegetation type Area (ha) % Area
Upland jack pine 6,123 9
Upland trembling aspen/prickly rose 2,964 4
Upland white sprucé trembling aspei jack pine 7,660 12
White spruce/staistep moss 561 1
Black sprucé white spruce/stairstep moss 2,162 3
Alaskan birchi white spruce 1,588 2
Riparian willow 358 1
Riparian willowi red-osier dogwood 10 <1
Black spruce tamarack 2,421 4
Black spruce/Labrador tea/mountain cranberry 19,019 29
Regenerating black spruce/Labratis/mountain cranberry 2,802 4
Black spruce/cloudberry lichen bog 4,469 7
Leatherleaf/bog rosemary/peat moss 1,543 2
Graminoid fen 2,304 4
Shrub fen 3,697 6
Treed fen 832 1
Recent burn 140 <1
Nonvegetated 40 <1
Water 928 1
Winter roadi temporary 107 <1
Winter roadi Permanent 186 1
Clearings 83 <1
Pipeline rightsof-way 1,063 2
Permanent disturbances 190 <1
No data 4,519 7
Total 66,169 100

Climate data are available from the meteorological station at the Fort Simpson &hposite is

maintained by Environment Cana{2010)and is considered to qualify under standards set by the

World Meteorological Organisation (WMO). As a result, the @1gn trends reported by the station

are considered to be of high quality and reliable. The datagrr esent ed as #dAcl i mat e
averages calculated from daily or monthly data from 1971 to 2000. The climate data are used to help
define the climate in a region and are often used in natural resource and environmental studies.

Average tempetare data are presentkingure 4(uppel) with average extreme wind chill data for the
same time period. The average temperature for the Fort Simpsdarai®a2 to 2000 is 3.2°C. A
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graph for average monthly sn@nd rainfall precipitation is presedttor the same time perio#igure
4, lower). Average annual total precipitation is 369 mm, with almostthivds of that as rainfall.
Quinton et al. (2009) indicate that the data show a general warming trend since the 1970s.

Additional climate data, tluding snow depth, wind, sunlight and humidity for the years 1971 to 2000
are presented ifiable 2 Wind is primarily from the northwest but for several months comes out of the
east. Sunlight is present for roughly 50% of the daylight hours in the surbotedrops off
considerably during the fall, indicating cloudy conditions for a large fraction of the year when daytime
humidity increases to about 80%. In light of the lack of data that is spedffieetdé Sol4j these

data probably provide a good amgmation of average and extreme climate conditions for the area of
interest.

FIGURE 4
CLIMATE NORMALS FOR THE PERIOD OF 1971 TO 2000 FOR THE
METEOROLOGICAL STATION AT FORT SIMPSON AIRPORT (EC 2010)
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MAJOR CLIMATE MEASUREMENTS FROM 1971 TO 2000 AT FORT SIMPSON (EC 2010)

TABLE 2

: . . Visibility
Average Wwind Sunlight Humidity (hours with..)
Month | SNOW Most | Total | 0Of JAveragel 44! 1500
Depth | Speed possible| Vapour <1 (1to9| >9
(cm) | (km/h) Ffeq“.e nt| Hours .Of daylight | Pressure LST | LST km km km
Direction | Sunshine (%) (%)
hours (kPa)
Jan 40 7.8 NW 51.3 26.2 0.1 808 | 778 | 5.6 | 87.3 | 651.1
Feb 48 8.9 NW 96.1 38.4 0.1 824 | 75.7 | 55 | 82.5| 590.2
Mar 49 9.8 NW 174.6 47.9 0.2 80.7 | 68.4 | 3.9 | 64.2 | 675.9
Apr 27 10.6 E 243.7 55.1 0.4 78.6 | 53.1 | 4.4 34 | 6815
May 1 10.7 E 284 52 0.7 756 | 443 | 2.7 | 164 725
Jun 0 9.8 E 297.6 51.1 1 77.1 | 45.6 1.2 | 16.1 | 702.7
Jul 0 8.9 NW 301.7 52.4 1.3 826 | 499 | 21 | 209 | 721.1
Aug 0 9 NW 261.7 53 1.2 87.4 | 525 6 35.9 | 702
Sep 0 9.1 E 159 40.8 0.8 88.4 | 583 | 8.7 | 355 | 675.8
Oct 5 9.6 E 79.2 25.5 0.5 89.2 | 76.2 | 24.3| 98.7 | 621
Nov 20 8.4 NW 48.2 22.3 0.2 84.8 | 82.3 | 13.3| 102.4| 604.3
Dec 33 7.4 NW 29.3 17.4 0.1 814 | 798 | 5.2 | 85.2 | 653.6
Year 19 9.2 NW 2026.4 40.2 0.5 82.4 | 63.7 | 829 | 679 |8004.4
Staton Details
Latitude6245. 6 0081 AN. 401®4 W. Elevation 169.20 m.

Climate ID 2202101

World Meteorological Organisation ID 71946
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3.1.3 Permafrost and Soil Active Layer Monitoring

In response to changing climate and the need to understand the effeatsmig on soil layers and
permafrost in the NWT, several sites have been established in the last 20 years to monitor soil
temperatures, the presence of permafrost and the depth and temperature of the upper active layer of soil

(the layer of soil above ¢hpermafrost) (Smitkt al 2005) This monitoring is important fague Tué

Sdlai because melting permafrost and expanding active layer will affect tree growth, increase surface
water flow and probably affect the timing and amount of water flow within the lakes.

Two longterm permafrost monitoring sites were establishefie upper watershed of the Jean Marie
River, upstream from Deep Lak€&aple 3. One of the sitesléan Marie Ck A 832A-T4) had no
permafrost at theite while the second site (Jean Marie Ck BAA28-T4) had permafrost at a depth of

3.5 m(Figure 5) Profiles of the annual average soil temperatures show that Site A has surface soll
temperatures consistently higher thafC) while Site B has an average mean temperature less than
zero. This is consistent with the nature of permafrost on the Jean MatewRitershed which is
consi der ed .tAldhouphet is éxpeptedthat gernm@fost will erode in northern Canilala w

the onset of climate change, Smith e{2005 suggest that shallow permafrost warmed between 0.3
and 0.6°C per decade in theentral and northern Mackenzie Basin, but no significant warming was
evident in the southern Mackenzie valley. These sites should be continually monitored to determine
long-term changes in permafrost in the Jean Marie River watershed.

TABLE 3
LOCATION OF TEST SITES USED TO MONITOR PERMAFROST
ON THE JEAN MARIE RIVER WATERSHED (Burgess et al. 2000)

ltem Site 1 Description Site 2 Description

Borehole name Jean Marie Ck A 832A-T4 Jean Marie Ck B/ 832B-T4
Location 61A116330N 120 61A116290N 12
(Lat./Long.)
Borehole depth 12m 16 m
Year drilled 1985 1985
Proximity to heat 19.17 m west of pipeline 16.81 m west of pipeline
sources
Period of From 1985 From 1985
measurements
Placement of 05,1,1.5,23,4,5,6, 8, 10, 05,1,15,2,25,35,45,55
thermistors 12m 6.5, 8,9.7m
Permafrost zone Sporadic Sporadic
Permafrost

: unfrozen 3.5m
thickness
Mean annual 1.23°C 0.07°C
ground temperature
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FIGURE 5
TEMPERATURE AT SOIL DEPTH FOR TWO STATIONS
IN THE JEAN MARIE RIVER WATERSHED
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A system to monitor the active layer in the soil has been established from Fort Simpson to the Beaufort
Coast by the Geological Survey of Canada in a program called the Canada.aptivé/lonitoring

(CALM) system (Tarnocaet al 2004) Changes in the soil active layer can affect local hydrology, soail
moisture, nutrient availability and, as a result, the growth of vegetation. The maximum thaw
penetration, subsidence of the ground and air tempevedneemeasured in a detailed grid at each site,
including the Fort Simpson sit6 0 A53' 160 N, frofn 29%t8 BOD4ThE activaMpyer

ranged from 75.68m in August, 1999 to 105 cm in September 2008. Snow pack was measured in
April 2001 at 54.63m. These sites provide valuable ldéagn monitoring of the soil and permafrost
layers in the Jean Marie River watershed

Longterm research programs on permafrost conditions are being condeeted-ort Simpson,
although details were availabter this reviewfor only one program. Quinton et al. (2009véa
conducted researettScotty Creek in the Liard River bagsince 1999although the results apply to all
peatlands in the are@he research focuses on the hydrological characteristics of pernpditeaus,

bogs and channel fens, and the effect of climate wgron the hydrology of permafrost plateaus and
basin runoff. The research has shown the relationship betwegor features, such peatlands, bogs

and fensin the hydrologyof spring andsummer surface water flows. Small amounts of warnsngh

as that observed at Fort Simpsoray lead to large changes in water storage and runoff pathways of
peatland and associated surface waters. The review indicates that flows in four small fikerariea,
including Jean Marie Creek, have increased since the 1970s, possibly as a result of warming air
temperatures and changes in permafrost conditions (Quinton et al. 2009).

3.1.4 Hydrology

Data on the daily and monthly flow through the Jean Marie Riv¢éhe Mackenzie Highway was
avail able from the Water Sur vey WatdrsuQeydatach@d s we
available from 1972 to 2008, on a daily ba3isese data show the timing and amount of flow of

surface water through the five &k of Gue TUé Sdlai which is an important component in
understanding the limnology of the lakBssed on the average flow rate observed from 1972 to 2008,
the annual peak flow occurs on May 9 (Julian Day 129), with a second elevation in flow on July 3
(Jdian Day 184) Figure §. The highest flow rate recorded during from 1972 to 2008 occurred on July
4, 1988, when a flow rate of 21%swas recordedSimilar peaks have been observed earlier in the
year but generally reach a maximum of about 1896.m

The highest discharge rate occurs in May, with an average flow of ovel/@@Figure 3. The most
variable month is July, when maximum peak flows have occurred in the past. Annual flow forthe Jean
Marie River is 4.84 fifs. Daily flows and extreme valugeresented iRigure 8
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FIGURE 6
AVERAGE DAILY FLOW FOR JEAN -MARIE RIVER
AT THE MACKENZIE HIGHWAY (19722008 Water Survey of Canada 2010)
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FIGURE 7
AVERAGE MONTHLY FLOW FOR JEAN -MARIE RIVER

AT THE MACKENZIE HIGHWAY (Water Survey of Canada 2010)
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Some seasonal hydrologic data were also reported by the Mackasiproject EIS (MGP 2004).
Three sites (RPR75, RPR476 and RPRI77) were established on the upper reaches of the watershed
where the pposed pipeline will cross the Jesliarie Creek. Drainage areas for the three sites were
1,570, 286.1 and 104.6 kniFlows were recorded during the summer of 2002, including during one
rain event that deposited 77mm at the Fort Simpson airport overys/io da
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FIGURE 8
DAILY FLOW AT JEAN MARIE RIVER OUTFLOW FROM 1972 TO 2008
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3.1.5 Water Quality of Jean-Marie River

Because the five lakes withiBue Taé Sdlaiare in the Jean Marie River, or Creek, watershed,
data were compiled from any studies that reported information from any measurements within
the watershedvieasurements of hydrology and water chemistry provide valuable information on
the amout and characteristics of the water flowing through the five lakes, however they do not
replace the need for data on the individual lakes. No data were available on the water quality
within the lakes or groundwater flow within the watershed.

Water is a m@r factor in understanding the processes within the lakes and their unique nature.
High quality water is vital for sustaining the natural aquatic biodiversity and in maintaining
diverse fish, plants and wildlife populations. Reliable, high quality watersadiment data also

help to identify potential threats to the lakes from increasing pollution, the effects of climate
change or the influence of local developments, such as pipelines

Very few studies of water and sediment quality in the Jean Marer Riatershed were available

for this review, and virtually none on the five lakesGie TUé Salai The only detailed data that

were available were from the background work conducted for the Mackenzie Gas Project (MGP
2004) Data were collected in 2002 from three sit€ale 4 where the pipeline will cross the

Jean Marie Creek, on the stern branch upstream of Deep Lakéhough fisheries data were
available from the Department of Fisheries and Ocean from a survey conducted in the late 1990s,
no water quality data were taken at the time of the surveys (G. Low, pers. comm.)
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Water quality data show that the conditions in Jekmie Creek are generally very good.
Oxygen is generally at saturation levelalfles5 and 6) and that the concentrations of most
metals are below CCME water quality gelicies. Low oxygen levels reported in past studies
(Table § could be the result of the decomposition of organic material draining into the Creek

TABLE 4
DESCRIPTION OF STREAMBED CONDITIONS AT
JEAN-MARIE CREEK STATIONS IN 2002

Site Drainage | Width | Channel Slope Dominant

Name | Area (km? (m) (m/m) Substrate
RPR 475 1,570 20-25 m 0.001 Cobble
RPR- 476 286.1 6-14 m 0.007 Boulder
RPR- 477 104.6 4-6 m 0.007 Boulder

from organic soils. The pH is slightly basic and the water is well buffedéidogen and
phosphorus compoundsvhich could indicate water quality problems, remain .l@amples

collected in winter show good levels of oxygen, although no data are reported for several of the

sampling times.

TABLE 5
SUMMARY OF FIELD MEASURMENTS IN 2002 AT JEAN -MARIE CREEK SITES

Water Site ID Season Dissolved Cond. Temp. Turb .
Body 2002 2003 Oxygen (uS/cm) (°C) (NTU)
Jean Site 609| RPR475 | Winter - 330 3.0 -
Marie Site 609| RPR475 | Spring - 110 6.9 7
Creek Site 609| RPR475 Fall 7.9 271 11.9 4

Site @9 | RPR475 | Winter 12.5 430 0.7 2
Jean | Site 612| RPR476 | Winter - 260 4.0 -

Marie | Site 612| RPR476 | Summer - 90 11.8 1

Creek | Site 612| RPR476 Fall 6.9 237 9.6 5
Site 613| RPR477 | Winter - 190 3.5 -

,\‘/]IZ";‘IZ Site 613] RPR477 | Summer| - 70 113 2

Creek Site 613| RPR477 Fall 8.2 180 9.7 4
Site 613| RPR477 | Summer 9.9 126 10.3 7
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TABLE 6
SUMMARY OF WATER QUALITY PARAMETERS IN JEAN -MARIE CREEK IN 2002
Parameter Jean Marie Creek Historical Data
(Station PRP-475)" (MGP 2004)
Field Parameters
- summer value of 8 reported
pH 8.6 - winter range of 7.4.6
Conductance (uS/cm) 271 1 winter value of 520 reported
0 Summer median of 16 (range o£Q)

Temperature’C) 119 Winter median of O reported

: Summer median of 9
Dissolved Oxygen (mg/L) 79 Winter median of 7 (range of 1.3 to 7.4

Conventional Parameters
Colour (TCU) 60 ND
Dissolved organic  carbg 12 ND
(mg/L)
Hardness (mg/L) 141 ND
pH 8 ND
Total alkalinity (mg/L) 140 1 previous value of 103 reported
Total dissolved dals (mg/L) 154 ND
Total organic carbon (mg/L) 15 ND
Total suspended solids (mg/ll 6 1 previous value of 28.1 (winter)
reported
Major ions

Bicarbonate (mg/L) 170 ND
Calcium (mg/L) 42 ND
Carbonate (mg/L) <5 ND
Chloride (mg/L) 2 ND
Magnesium (mg/L) 9 ND
Potassium (mg/L) 1 ND
Sodium (mg/L) 5 ND
Sulphate (mg/L) 11 ND
Sulphide (mg/L) <0.003 ND
Nitrate+nitrite (mg/L) <0.1 ND
Nitrogeni ammonia (mg/L) <0.05 ND
Nitrogeni Kjeldahl (mg/L) <0.2 ND
Phosphoru$ total (mg/L) 0.004 ND
Phosphoru$ dissdved (mg/L) 0.002 ND

i station sampled on September 10, 2002, representing a fall sample.

Note: Historical data for Jean Marie Creek were taken from several sources (MGP 2004 and
references therein)

ND i no data
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Water samples were also analysed feude of metals to determine if concentrations remained

bel ow the CCMEOGs wat er (uTablejt Belevani gudtieihes are s ( C!
those for the protection of aquatic life and the drinking water guideline. Both total and dissolved
metal conentrations were low, and generally below the relevant guidelirase(§. Cadmium

and iron exceeded the guideline for the protection of aquatic life, probably due to natural sources
of the compounds.

TABLE 7
TOTAL AND DISSOLVED METAL CONCENTRATIONS IN
JEAN-MARIE CREEK IN 2002

Element Concentration (mg/L)
Total Metals Dissolved Metals

Aluminum 0.09 0.01
Antimony 0.0013 0.0011
Arsenic 0.0008 <0.0004
Beryllium <0.001 <0.001
Boron 0.02 0.01
Cadmium 0.0007 0.0005
Chromium <0.0008 <0.0004
Cobalt 0.0008 0.0006
Copper 0.001 0.0021
Iron 0.32 <0.01
Lead 0.0008 0.0008
Lithium <0.006 0.003
Manganese 0.021 <0.001
Mercury <0.0000006 0.0001
Molybdenum 0.001 0.0017
Nickel 0.001 <0.0001
Selenium 0.0007 0.0004
Silver 0.000017 <0.0002
Thallium <0.0001 <0.00005
Titanium <0.005 0.0011
Uranium 0.0009 0.0006
Vanadium 0.0009 <0.0001
Zinc 0.006 0.013"

IMetals where dissolved concentrations are higher than total metal may be
influenced by contamination or variability in the arsay

Sediments were also sampled at one of the stations on the Jean MarieT&ned( Particle
size analysis showed that 82% of the sediment was sand, and 12% silt. Carbon content of the

sediment was low, at 2%. No volatile or extractable hydrocarlwoere reported from the
sample.
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TABLE 8
COMPARISON OF METAL CONCENTRATIONS WITH WATER
QUALITY GUIDELINES (WQG) (MGP 2004)

Metal JeanMarie Creek
(Site PRRA475)
Aluminum <WQG"
Cadmium Higher than guideline for the protection afuatic life
Chromium <WQG
Copper <WQG
| Higher than guideline for the protection of aquatic life ¢
ron o o
drinking water guideline
Lead <WQG
Manganese <WQG
Mercury <WQG
Selenium <WQG
Silver <WQG
Thallium <WQG
Zinc <WQG

1i Water Quality GuidelindCCME 2007)
WQG for cadmium = 0.00038 mg/L
WQG for iron = 0.3 mg/L

Sedimerg were also analysed for metal$able 1) and a large number of hydrocarbons,
including individual volatile compounds and poyglic aromatichydrocarbons (PAHsnot
reported hear). Concentrations of all compounds remained low.

TABLE 9
COMPOSITION OF SEDIMENT FROM JEAN MARIE CREEK (MGP 2004)

Dissolved Metals Concentration
(mg/L)
Particlesize - % sand 82
Particle size % silt 12
Particle size % clay 5
Moisture content (%) 31
Total inorganic carbon (% by weight) 1.1
Total organic carbon (% by weight) 0.9
Total carbon (% by weight) 2
Total recoverable hydrocarbons <100
Total volatile hydrocarbons (G610) <0.5
Total extractable hydrocarbons (CC30) <5
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TABLE 10
CONCENTRATION OF METALS IN SEDIMENTS FROM

JEAN MARIE CREEK (MGP 2004)

Metal Concentration Metal Concentration
(mg/kg) (mg/kg)

Aluminum 2,840 Mercury <0.1
Arsenic 2 Molybdenum 0.2
Barium 50 Nickel 7.4
Beryllium <0.2 Potassium 290
Boron <2 Selenium 0.3
Cadmium <0.1 Silver <0.1
Calcium 30,600 Sodium 40
Chromium 5.6 Strontium 32
Cobalt 3.1 Thallium <0.1
Copper 6 Titanium 18.6
Iron 7,100 Uranium 0.4
Lead 3.6 Vanadium 8.4
Magnesium 10,200 Zinc 24
Manganse 209

3.1.6 Conclusions and Recommendations

Although some data are available to provide general description of soils and landforms at the
scale of the Level IV ecoregion, not enough detailed information is available to be able to map

the terrestrial areas ddue TUé SiOlai These data may be available from surveys conducted
during the Mackenzie Gas Project, if the maps are available. This information might help to

define the most appropriate borders @ue Tué Salj if landforms, soils or other features form
natural barriers.

There is almost a total lack of data on the physical and chemical measurements of the individual
lakes These include hydrology (how much and when surface waters flow through the lakes),
limnology and bathymetry (internal shape of thkek and the water movement within, and
possibly between, the lakes) and water chemisliyis basic information is necessary to
understand the productivity (e.g., oligotrophic or not) and current status of the lakes and the
potential effects of increasimgnthropogenic streskisheries and Oceans conducted a fisheries
assessment on all five lakes (see below) which provides some information on the vital fish
resource in the lakes. However, virtually no other information is available for this review that
will help to characterize all five lakes. Hydrological, limnological and water chemistry studies
should be conducted on the lakes to provide the most basic information for their protection.
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Recommendations summarised:

- Surveys of the general topology, salsd general vegetation distribution are required

to help define the borders and characteGaé Tué Salai All subsequent surveys of
wildlife and birds can then be placed within this context.

- Basic information is required on the hydrology of surface mgdtethe Jean Marie
River watershed and the bathymetry and tihogy of the individual lakes.

- Water chemistry data are needed from the lakes to determine their productivity and
character and to establish conditions prior to changes from anthropoldggsaes
(pipeline, tourism)

3.2 TERRESTRIAL WILDLIFE

A major initiative to document and record wildlife distribution was conducted fob#feho

Land Use Planning Committee by EBA Engineering Consultants in 2003 (EBA Engineering
Consultants 2003). The repavas based on reviews of the literature and studies on habitat and
wildlife populations. Major wildlife species (e.g., boreal caribou, moose) were termed Valued
Ecosystem Components (VEC), while others-ffaarers, carnivores and small mammals were
consicered to the Notvalued EcosystemComponents. Species accounts were written for both
groups. The distribution of major species throughoutReédchowas mapped, but very few
species were shown to be present South of Jean Marie River. Species listddehthewere

taken from th&ENR database (WGGSNS 2006).

Importantly, the report was followed by a meeting with community harvesters and biologists to
combine data from the original report with local knowled@eHcho Land Use Planning
Committee 2004). Togeér the two reports provide a good foundation for identifying important
wildlife areas and habitat in tHeehcho The combined map of the two reports shows the area
aroundGue Tué Sdlaito have very high wildlife ranking, indicating the important input of local
knowledge. Although not enough detail is available in the original repatidhoLand Use
Planning Committee 2004) to determine the species of wildlife preseptabess clearly shows

the need to use several lines of evidence to determine the species present within the area of
interest. One additional piece of this evidence should be surve@aeofTué Slaiwith the

specific purpose of documenting plants, birdd asdlife in the area throughout the year.

Important wildlife areas in the NWT were also compiled by the Department of Environment and
Natural Resources in a recent report (Wilson and Hag@sep. Important wildlife areas were
defined as those areas evh:

1. Animals are used traditionally at the same time each year
2. Animals aggregate in large numbers
3. Areas that animals use under adverse conditions
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4. Areas where there are Asourceo popul ations
5. Suitable habitat if an animal has very low numbers in the NWT
6. Unique areas used by different species

Data on individual important areas were obtained in community meetings and regional land use
plans throughout the NWT, including tiehcho An area in theDehchowhich includesGue

Tué Sdlaiwas designated an importaariea for moose, partly due to the work of Larter (2009)
and theDehchoWildlife Working Group (2004). The area was also deemed important to beaver
and possibly lynxLick areas, where ungulates gather to ingest soil for salt were shown on the

west set ofakes inGue Tué Salai(Wilson and Haas prep.

3.2.1 List of Species

The Ecosystem Classification Groygovides a list of mammal species that may be present in

the Level IV South Mackenzie Plain MB Ecoregion. The table from the ecosystem classification
report is repoduced here Ecosystem Classification Group007), with the status of the

individual species (WGGSNS 2006) indicat@@blel). Although no species that are presently

|l i sted as AAt Risko in the NWT are fiSentshe ivcd
are expected to be in the area of hehchoaroundGue Tué Sdlai The species are the
woodland caribou, the fisher, the wolverine and the little brown \Waiodland caribou are

sensitive because of their need for undisturbed forest habitat and their sensitivity to habitat
fragmentation Wolverine requiredrge undisturbed home ranges and reproduce slowly, hence

the population responds to stresses, such astiamring, very slowly.

TABLE 11
WILDLIFE SPECIES PRESENT IN THE SOUTH MACKENZIE PLAIN MB
ECOREGION (ECOSYSTEM CLASSIFICATION GROUP 2007)

Species | Distribution | Status |  Comment
Carnivores
Lynx Wldespre_zad mainly in early Secure density related to
successional forest snowshoe hare
Wolf W_|de_spr_ead according to ungulate Secure terrltorl_al boreal
distribution populdion
Coyote periodic an_d_ most abundant near Secure Alberta source
human activity population
. . . black, silver, cross
Red fox widespread across diverse habitats Secure colour phases
Black bear widespread across diverse habitats Secure
Grizzly bear occasional west of Liard River Sensitive |part of northern
Marten widespread in adequate forest cove Secure
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TABLE 11

(Cont 6d)

WILDLIFE SPECIES PRESENT IN THE SOUTH MACKENZIE PLAIN MB
ECOREGION (ECOSYSTEM CLASSIFICATION GROUP 2007)

Species | Distribution |  Status |  Comment
Carnivores
Fisher scattered at low density Sensitive
Mink widespread near waterbodies an Secure
other wetlands
River Otter localised near fislbearing streams Secure
Wolverine scattered at low deitg Sensitive
Weasels_ (least widespread across diverse habita Secure
shorttailed)
Ungulates
Moose vylde§pread in burns, cutovers and Secure
riparian areas
Woodland nomadic in mature open forest and "
. Sensitive
caribou peatlands
Bar.renground absent i
caribou
Bison absent -
Muskox absent -
\é\gg:etalled dispersed in a few local populations Secure
Mule deer absent undetermined
Large Rodents
Beaver widespread in streams and lakes Secue
. . . populations
Muskrat xg?;rfégad in waterbodies and oths Secure |fluctuate widely in
abundance
Porcupine scattered local populations Secure
Red squirrel  |widespread in coniferous forest Secure
Nor_thern flying widespread in dese forest Secure
squirrel
Arct_lc ground absent i
squirrel
Woodchuck most abundant near h_uman _ Secure
disturbance such as highway corrid
Least chipmunkwidespread in open forest Secure
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TABLE 11

(Cont 6d)
WILDLIFE SPECIES PRESENT IN THE SOUTH MAC KENZIE PLAIN MB
ECOREGION (ECOSYSTEM CLASSIFICATION GROUP 2007)

Species | Distribution |  Status |  Comment
Small Rodents
Deer mouse |widespread in upland habitats Secure
Meadow widespread in open habitats south

jumping mouse

Mackenzie River

Undetermind

Meadow vole |widespread in wet meadows Secure
Northern red .
occasional Secure
backed vole
Gapper's red . . :
PP widespread in moist forest Secure
backed vole
Heather vole |widespread in forest openings Secure
Chestnut . .
widespread in auferous forest Secure
cheeked vole
Tundra vole |absent -
Brown lemming absent -
Northern bog . .
. widespread in wet swales and bogs Secure
lemming
Lagomorphs
Snowshoe har¢ widespread in early successiol
Secure
forest
Arctic hare absent -
Insectivores
Masked shrew| widespread across diverse habitats Secure
widespread in moist forest and
Dusky shrew P Secure
sphagnum bogs
widespread near streams and
Water shrew P Secure
wetlands
. widespread in sphagnum bogs and
Arctic shrew P phag g Secure
shrublands
Pygmyshrew | widespread boreal forest openings Secure
Tundra shrew | absent -
Bats
Little brown localised near human dwelling or .
. . . Sensitive
bat cave hibernating habitat
Hoary bat absent -
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Three species that might occur@e TGé Salaihave enhanced protection status under federal
legislation Table 13, although two are naturrentlylisted in schedules under the federal Species

at Risk Act. Both grizzly bear and wolverine required large, undisturbed ranges to maintain
populations and recover very slowly if population numbers decline to low levels. Similarly, the
borealcariboupopulation is considered to be threatened in most area of Canada because of its
sensitivity to fragmented forest habitat.

TABLE 12
SENSITIVE SPECIES WITH FEDERAL PROTECTED STATUS

POSSIBLY FOUND IN GUE TUE SULAI

NWT Federal
Species General COSEWIC Species at Risk Regions in NWT where
P Status Assessment i species is found
Rank? Act list
Grizzly Bear South Slave; Dehcho;
(Northwestern Sensitive Speuarl] No status North S!aveTalgkp;
population) Concer Sahtu; Gwich'in;
Inuvialuit
Wolverine South Slave; Dehcho;
(Western Sensitive Speuar’li No status North S.Iave]_‘aulz_hg
population) Concer Sahtu; Gwich'in;
Inuvialuit
Woodland Caribou South Slave; Dehcho;
(Boreal Sensitive Threatenet Threatened North S!ave'l_'mehg
population) Sahtu; Gwich'in;
Inuvialuit
Notes:

17 WGGSNS (20086).
27 COSEWIC (2002a).
37 COSEWIC (2003).

47 COSEWIC (2002b)

3.2.2 Mammal Species

Woodland caribou

Caribou remain a major concern of communities in the NWT because of the importance of the
species in the nutritional, cultural and social aspects of traditional life. Many of theiherds
southern Canada are threatened because of the loss of old forest, fragmentation of habitat and the
expansion of human development (Thomas and Gray 2002, COSEWIC 2002b). Within the
NWT, the boreal form of the woodland caribou (il®real caribou) is resent almost entirely

within the Taiga Plains ecozone which extends from the southern border of the NWT to north of

l nuvi k. Because of i ts AThreatenedod designat
strategy to help the species recover (ENR 2009). §hsgynificant because a large proportion of
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the NWT herd of boreal caribou is in tiehchobecause of the higher productivity of the
Dehch@ s ¢ o nlichendarestsi(&unn et al. 2004).

The WGGSNS (2006) places the number of boreal caribou at ab0atiddviduals in a survey
conducted in 2002007 The density of caribou in the southéehchoand South Slave is about

3 per 100 kri (Thomas and Gray 2002; WGGSNS 2006). Although some reviews have
indicated that predation by wolves and bears is probailya major threat to neworn caribou

and not adults (Zager and Beecham 2004), research in northeastern Alberta reported the
predation by wolves and other predators was probably the main cause of death of adults
(McLoughlinet al 2003).

Environment ad NaturalResources (ENRand the Jean Marie River First Natioanducted a
detailed survey of boreal caribou habitat and habitat use iDé¢hehoin 2002 (Gunnet al

2004) to map caribou distribution and habitat. Aerial surveys were conducted oveofribeh
Dehchgq including the region south of Jean Marie Riv&he strongest correlation in their
analysis was between caribou occurrence and the presence of black spruce/lichen. Another
strong relationship was found between the presence of sphagnuprpfwetion of tall shrub

and lower proportion of fire regeneration habitat. Grids arcame Tué Sdlaiappear to have
about 30 to 40% coverage of black spruce/lich&hleast two caribou crossing are known to be

in the Five Fish Lakes area; one that is north of McGill Lake and another west of Ekali Lake (D.
Allaire, pers. comm.)

ENR in Fort Simpson has led a continuing research program on boreal caribou Drelicao

since 2004 (Larter and Allaire 2009)he research involves putting collars on several females
and tracking their location throughout the year. A small number of females oiaeed in

2005, 2006 and 2007 in the area south of Jean Marie River. The mean home range of the all
caribou in the study (49 total) was 2388°kifhe number of calves per 100 females ranged from
22.8 to 31.3 between 2006 and 20BStimated rates athange for the south Dehcho population
indicate a declining population for three years out of four that surveys were condtiuted.
corresponds to the low probability assigned by Environment Canada fDettehopopulation

to be selsustaining (Environment &ada 2008). This low rating, and the possibility of a
declining herd, increases the need for protected habitat for boreal caribolDehitien

Moose

The moose Alces alcep population in the southeribehchois considered to be secure
(WGGSNS 2006), wich means that the population is large enough to support current harvest
levels and there are no immediate threats to the habliatmoose is one species that usually
benefits from forests regenerating after logging or after fires because of the iatyadéimew

plant growth. Moose are widely distributed across the NWT and the population is considered to
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be stable although numbers may decline near communities due to harvesting. On average, the
density of the population is abou#3ndividuals per 10@m? (WGGSNS 2006).

A survey of moose in thBehchoto the west of Great Slave Lake, and extending south of Jean
Marie River in November 2003 recorded 140 moose, giving a density of 4.4 moose per’100 km
and a calf: cow ratio of 32.1:100. A second surnvelfebruary 2004 gave a density of 4.9 moose
per 100 krfi, and a calf: cow ratio of 44.6 (Larter 2008)minimum ratio of 35 calves/100 cows

was estimated overall for the study. The study suggests that the density of mGoseTiaé

Salai should be about 4.5 moose/100%he area has been identified as an important wildlife
area for moose by ENR (Wilson and Haas 2010).

Fur-bearing Animals

The status of fubearing mammals remains a concern of northern communities berysad
provides a significant source of income and is a significant cultural activity. There are very few
studies that directly measure the numbers of individuals in the populations of majeafirg
species, often the numbers and health of the spacteemferred from harvest statistics. This
approach is problematic as trapping success depends on winter conditions, the price of pelts,
current market conditions, and the density of thebkearer populatiarHarvest statistics provide

a rough guide orhe status of furbearer species by the numbers pelts collected in each region

A total of 6 (2004/05) to 8 (2008/09) trappers were present in Jean Marie River in recent years
(Rossouw, pers. com). The marten was the most common species caught at oyelt$1i00
2006/07, although the number has declined significantly to 217 in 200840 (13. Beaver

and lynx were also common.

ENR says that the populations of most-hearing species are stable (WGGSNS 2006). In light
of the lack of wildlife surveyin Gue Tué SQl4j it is reasonable to assume that small mammals

are present at the same densities as in other areas Déhicbo Both the fisher and wolverine
are sensitive to trapping pressure and local population may be reduced if harvested tanany exte

TABLE 13
HARVEST STATISTICS FOR JEAN MARIE RIVER AND FORT SIM PSON
FOR THE YEARS 2004 TO 2009

) 2004/05 2005/06 2006/07 2007/08 2008/09
Species
Harvest Harvest Harvest Harvest Harvest
Jean Marie River
Beaver 33 14 38 - -
Fox, Cross 1 - - - -
Fox, Red - - 1 - -
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TABLE 13 (Contod)
HARVEST STATISTICS FOR JEAN MARIE RIVER AND FORT SIMPSON
FOR THE YEARS 2004 TO 2009

Species 2004/05 2005/06 2006/07 2007/08 2008/09
Harvest Harvest Harvest Harvest Harvest
Lynx - 1 S 1 -
Marten 53 89 125 22 31
Mink 3 2 4 - 1
Muskrat 4 - 4 - -
Total 94 106 177 23 32
Fort Simpson

Beaver 115 83 73 23 7
Fox, Red 3 4.00 4 2 -
Lynx 61 58 47 8 7
Marten 791 732 1139 201 217
Mink 9 11 20 1 3
Muskrat 35 17 27 1

Otter - 1 - - -
Squirrel 8 217 38 55 15
Weasel 9 54 56 15 6
Wolf, Boreal 3 - - - -
Wolverine 2 2 1 - -
Total 1036 1179 1405 306 255

Note: no black bear, silver fox, otter, squirrel, weasel, boreal wolf or wolverine were reported by trappers in
Jean Marie River between 2004 ariDQ.

Some data on mammal populations and ecology are also available from research programs.
Darling (2008) studied the effect of linear features such as pipelines on small mammal species at
sites south of Fort Simpson and found that open areas had amghetances of meadow voles,

while redbacked vole numbers decrea$eun forested conditionsChanges in diet of the

mammal species reflected the changes the preferred food of each species. In >6,000 trap nights
in 2005, 659 individuals were collectedin nine species, including meadow voles, deer mice,
shrews, least chipmunks, meadow jumping mice, eastern heather vole, a taiga vole and a short
tailed weasel.rl 2006, 777ndividuals from eight species were collectdithe most abundant

species were theed-backed vole, deer micend meadow voles (Darling 2008).

3.2.3 Conclusions and Recommendations

Wildlife are an important element of the ecological character and biodivershyeoT (i€ Sal4j
but also the cultural anmaditional history of the Delmo. No surveys of the wildlife specific to

the area ofue TUé Sllaiwere available for this review. One of the most useful reports was that
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information of harvesters responding to ERA wildlife report. This type of information is vital
to establishing accurate inventory of mammal speci€iénTué Salai

The species list published by the Ecosystem Classification Group gives a broad idea of the

species that may be present witlime TGé Salaj but does not provide any evidence of numbers

of each species, important habitat areas nor the ecology of the individual species in that
environment. More information for major wildlife species can probably be collected from
traditional, or loal, knowledge of trappers and harvesters. Some of this information was
collected for theDehchooverall ODehchoLand Use Planning Committee 2003), but the same
information is needed on a much smaller scale for the area of interest. For other mammals, such
as small fuibearers and those not used for food or are trapped, detailed surveys of the wildlife
should be conducted.

Recommendations

¢ Traditional knowledge of major wildlife species and their habitat should be collected
from Members of Jean Marie River

e Detailed surveys should be conducted witBire TGé Salaifor:
1) Large and smalhammal species, their distribution and their abundance
2) Important habitat features (dens, calving area, special foods, licks)
3) The presence of any migrating species.

3.3 BIRDs
3.3.1 North American Breeding Bird Survey

The North Amecan Breeding Bird Survey (BBS) is a lotgrm, international bird monitoring
program that began in 1966 to track the status and trends of North American bird populations
(USGS 2010). The survey is conducted every year during the avian breeding seasornésy

route is 40 km long with stops at 0.6 km intervals, and every bird seen, or heard, within 300 m
radius is recordedSurvey results provide an index of population abundance that can be used to
estimate population trends and relative abundancedwidual species. The presence of new
species in an area for several years may indicate the expansion of the species into the new range.
The BBS has proven to be a valuable resource for determining species lists aredriotrgnds

of species composition

Long-term data for the Breeding Bird Survey are available for Fort Simpson, where surveys have
been conducted in most years since 19&®lé 14. On average, 49 species of birds are observed
annually, with almost 600 birds observed during the survéne 3pecies observed at Fort
Simpson include the Canadearbler common nighthawk and oliveded flycatcher that are
considered to be AAt Ri s(kablelb).nmhetndrtbernhwdil wlicWGGS N S
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i s consider ed

the Gue Tué Sdlairegion.

to

be mMulkers ids alsovbeed obdewved inttlee ardag c |
although the numbers are small. Because of the proximity of Fort Simp&oie fbié Salaj the
species list provides an excellent basis for developing a similar inventory of breeding species in

TABLE 14

RESULTS OF THE NORTH AMERICAN BREEDING BIRD SURVEY CONDUCTED
AT FORT SIMPSON, NT IN ELEVEN YEARS BETWEEN 1989 AND 2009

Observations

Species List from 1989- 2009 #1yr NWT Status
Canada Goose 34 3.09 Secure
Mallard 6 0.55 Secure
Northern Pintalil 2 0.18 Sensitive
Ring-necked Duck 2 0.18 Secure
Bufflehead 1 0.09 Secure
CommonGoldeneye 8 0.73 Secure
Common Merganser 1 0.09 Secure
Ruffed Grouse 29 2.64 Secure
Spruce Grouse 1 0.09 Secure
Common Loon 51 4.64 Secure
Horned Grebe 1 0.09 Secure
Northern Harrier 1 0.09 Secure
Sharpshinned Hawk 1 0.09 Secure
Redtailed Hawk 20 1.82 Secure
American Kestrel 8 0.73 Secure
Merlin 1 0.09 Secure
Sora 26 2.36 Secure
American Coot 3 0.27 Secure
Sandhill Crane 13 1.18 Secure
Lesser Yellowlegs 21 1.91 Secure
Solitary Sandpiper 17 1.55 Undetermined
Spotted Sandpiper 6 0.55 Secure
Wilson's Snipe 75 6.82 Undetermined
unid. Gull 3 0.27 Secure
Black Tern 2 0.18 Secure
Great Horned Owl 4 0.36 Secure
Great Gray Owl 2 0.18 Secure
Boreal Owl 1 0.09 Secure
Common Nighthawk 6 0.55 At Risk
Belted Kingfisher 1 0.09 Secure
Yellow-bellied Sapsucker 108 9.82 Secure
Hairy Woodpecker 18 1.64 Secure
American Thred¢oed Woodpecker 1 0.09 Secure
Northern Flicker 49 4.45 Secure
Pileated Woodpecker 1 0.09 Secure
Olive-sided Flycatcher 10 0.91 At Risk
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TABLE 14 (Contod)
RESULTS OF THE NORTH AMERICAN BREEDING BIRD SURVEY CONDUCTED
AT FORT SIMPSON, NT IN ELEVEN YEARS BETWEEN 1989 AND 2009

. . Observations

Species List from 19897 2009 #1yr NWT Status
Western WoodPewee 7 0.64 Secure
Yellow-bellied Flycatcher 13 1.18 Secure
Alder Flycatcher 193 17.6 Secure
Least Flycatcher 185 16.8 Secure
Eastern Phoebe 11 1 Secure
Eastern Kingbird 2 0.18 Secure
Blue-headed Vireo 36 3.27 Secure
Warbling Vireo 168 15.3 Secure
Redeyed Vireo 297 27 Secure
Gray Jay 133 12.1 Secure
American Crow 1 0.09 Secue
Common Raven 25 2.27 Secure
Tree Swallow 31 2.82 Secure
Bank Swallow 50 4.55 Secure
Cliff Swallow 1 0.09 Secure
Barn Swallow 14 1.27 Secure
Black-capped Chickadee 2 0.18 Secure
Boreal Chickadee 5 0.45 Secure
Redbreasted Nuthatch 7 0.64 Secure
Ruby-crowned Kinglet 199 18.1 Secure
Swainsoids Thrush 615 55.9 Secure
Hermit Thrush 103 9.36 Secure
American Robin 193 17.6 Secure
Varied Thrush 1 0.09 Secure
Bohemian Waxwing 24 2.18 Secure
Cedar Waxwing 1 0.09 Secure
Tennessee Warbler 889 80.8 Secure
Orangecrowned Warbler 13 1.18 Secure
Yellow Warbler 2 21.1 Secure
Magnolia Warbler 278 5.36 Secure
Cape May Warbler 30 0.09 Secure
Yellow-rumped Warbler 422 3 Secure
Palm Warbler 16 0.18 Secure
Blackpoll Warbler 16 11.8 Secure
Black-andwhite Warbler 58 0.09 Secure
American Redstart 50 38.2 Secure
Ovenbird 232 0.09 Secure
Northern Waterthrush 59 2.64 Secure
Connecticut Warbler 1 0.09 Secure
Common Yellowthroat 33 5 Secure
Canada Warbler 2 1.45 At Risk
Western Tanager 130 20.4 Secure
American Tree Sparrow 1 9.64 Secure
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TABLE 14
RESULTS OF THE NORTH AMERICAN BREEDING BIRD SURVEY CONDUCTED
AT FORT SIMPSON, NT IN ELEVEN YEARS BETWEEN 1989 AND 2009

(Cont 6d)

. . Observations

Species List from 19897 2009 #1yr NWT Status
Chipping Sparrow 420 0.64 Secure
Le Contés Sparrow 1 5.82 Secure
Fox Sparrow 29 0.09 Secure
Song Sparrow 1 6.64 Secure
Lincoln& Sparrow 55 28.6 Secure
Swamp Sparrow 16 1.91 Secure
White-throated Sparrow 224 1.64 Secure
Dark-eyed Junco 106 1.73 Secure
Rosebreasted Grsbeak 7 21.1 Secure
Redwinged Blackbird 64 5.36 Secure
Purple Finch 1 0.09 Secure
Red Crosshill 73 3 Secure
White-winged Crosshill 315 0.18 Secure
unid. Red Crosshill / 21 11.8 Secure

White-winged Crosshill
Common Redpoll 18 0.09 Secure
Pine $skin 19 38.2 Secure
Average Number of Species pery 49 - -
Individual Birds Observed per yr 587 - -

3.3.2 Christmas Bird Count (CBC)

The National Audubon Society organizes a count of birds at Christmas time every year and

compiles the data from across Nomerica (National Audubon Society 201@s with the

BBS, the survey provides an excellent lgegn record of the numbers and species of resident
birds present during a specific time of year. Counts of local birds are conducted by volunteers for
severahours on a day within two weeks of Christmas.

The data show that 29 species overwinter near Fort Simpable (1§, with the largest numbers
being ravens, redpolls and grosbeaks. Ruffed grouse, spruce grouse artdilgthgrouse are

all present, asra five species of woodpecker. This survey probably represents a good

approximation of the species and their relative abundanGedimué Salaiover winter.
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TABLE 15
BIRD SPECIES FOUND IN THE DEHCHO WITH FEDERAL
PROTECTION STATUS (WGGSNS 2006)

. NWT COSEWIC | Federal Species Regions in NWT where
Species General . ) o
Assessment | at Risk Act list species is found
Status Rank
American White May be at South Slave; Dehcho; North
. . N/A No status on L A
Pelican Risk Slavefraicho
Threatened*
Undeter .
Canada Warbler ) Threatened | *expected March Dehcho
mined
2010
Threatened*
Common . . South Slave; Dehcho; North
Nighthawk At Risk Threatened expezc(';ei% March SlaveT&icho Sahtu
Harlequin Duck . . T
Dehcho; Sahtu; Gwich'in
(Western MaF{isbf at N/A No status Inuvial ',t' N tr’] S| TOA’ hé
population) nuvialuit; Nor averaiché
Horned Grebe Special Inuvialuit; SouthSlave;
(Western Secure C b No status Dehcho; North Slava@dichg
: oncern -
population) Sahtu; Gwich'in
. . Threatened* . i .
Olive-sided Sensitive Threatened | *expected March Sou_th I_SI'ave, I_Deh_cho, Sahtu;
Flycatcher 2010 Gwich'in; Inuvialuit
Peregrine Falcon Special South Slave; Dehcho; North
anatumtundrius Sensitive P No statis Slavelaichd Sahtu; Gwich'in;
Concern S
complex Inuvialuit
Peregrine Falcon South Slave; Dehcho; North
subspecies Sensitive Threatened Threatened | Slavelaichd Sahtu; Gwich'in;
anatum Inuvialuit
Mav be at Special Inuvialuit; South Slave;
Rusty Blackbird y P Special Concern Dehcho; North Slav@&ichd
Risk Concen o
Sahtu; Gwich'in
Special South Slave; Dehcho; North
Shorteared Owl Sensitive C P Schedule 3 | Slavelraichd Sahtu; Gwich'in;
oncern A
Inuvialuit
: May be at Special : South Slave; North
Yellow Rail . I A
ellow Rai Risk Concern Special Concern SlaveT&ichd Dehcho
40006571 Final Report 35 SENES Consultants Limited




Que TUé SalaiArea of Interest Combined Phase | EA and RRA

TABLE 16
RESULTS OF THE CHRISTMAS BIRD COUNT FROM FORT SIMPSON NT
(NATIONAL AUDUBON SOCIETY 2002).

Species Common 132|818 |3|818|5]| 3| Total Observed | # Observed Per
Name RQR/NKQRA QR R| K| K| inTen Counts Hour
Ruffed Grouse 3 11323 12 0.09
Spruce Grouse 12 2111]6 21 0.16
Willow Ptarmigan 8|2 1 11 0.08
Sharptailed Grouse | 3 | 6 0|1 10 0.07
Great Gray Owl 1 1 0.01
Gyrfalcon 1 1 0.01
Downy Woodpecker 1] 2 3|1 1 8 0.06
Hairy Woodpecker | 1 | 5| 5|19 8| 5|4|3]| 4 44 0.33
Threetoed Woodpecke 1 11|52 1 11 0.08

Black-backed
Woodpecker 0] 1 111 3 0.02
Pileated Woodpecker| 0 1 1 0.01
Woodpecker sp. 3 3 0.02
Gray Jay 714149 |22|17|11}12| 7 93 0.69
231719 20| 17| 16
Common Raven 67| 69| 85 slslololal1 1366 10.2
Black-capped Chickadg 5 | 2 | 8 |14 13|11 6 | 9 | 16 84 0.63
Boreal Chickadee | 2 | 5| 9| 6 |12]| 5| 8 | 13| 6 66 0.49
Bohemian Waxwing 0 16 16 0.12
American Tree Sparroy 1 1 0.01
White-crowned Sparroy 1 1 0.01
Snow Bunting 1 1 0.01
Pine Grosbeak 1|17|35(21| 2 |32|30]|14]| 47 199 1.49
White-winged Crossbill 29 29 0.22
Common Redpoll |13} 1 |91 147 36 183 55 508 3.79
10 21

Hoary Redpoll 5 56]12]92|52| 59 5 23 615 4.59
Redpoll sp. 215 7 0.05
Evening Grosbeak | 16| 7 |22 71| 17|17| 3 | 25| 13 191 1.43
House Sparrow 15122 36| 31| 45| 38| 48| 70| 44 134 2.60

3.3.3 Waterfowl

The US Fish and Wildlife Service and the Canadian Wildlife Service conduct annualssafvey
waterfowl breeding habitat to provide an annual assessment of the spring population size and the
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condition of the breeding habitat (U.S. Fish and Wildlife Service 200®) evaluations are used

to set hunting limits for the following fall hunting s®m. Initially the survey focused on
mallards because they are an early nesting species, but has developed into recording all species
that are nesting in the survey pafthe survey was initiated in 1947 but has been conducted
annually since 1955Survey felds are divided into Strata, transects and segm&mtata 17

covers some of the most productive migratory waterfowl habits in the South Slaehcido

area of the NWTOne transect (Transect 4, segment 10) lies over the community of Jean Marie
River and provides data on the individual waterfowl species and their abundance on the small
inland lakes in this area of tileehchofrom 1971 to 2009 (U.S. Fish and Wildlife Service 2009).

The data for the numbers and species of waterfowl nesting in eaylynJthis region of the
Dehchoare presented ifiable 17 Scaup are the most common waterfowl, followed by scoters
and mallards. These data probably represent the distribution of waterfow! in this area of the

Dehchoduring breeding season, includitie Tué S0la although this should be confirmed
through field studiesThese data correspond to reports of loons, geese and ducks nesting in the
Five Fish lakes area (D. Allaire, pers. Comm.)

3.3.4 Mackenzie Gas Project EIS

The objective of the bird surveys @onjunction with the Mackenzie Gas Project EIS was to
document the current composition, distribution and relative abundance of bird populations and to
identify and document nesting colonies, major waterfowl moulting areas and migratory staging
areas (MGP @04). The study area in thBehchoregion was the pipeline corridor, and a 1 km
buffer zone around facility sites. The regional study area waskan3@ide corridor on either

side of the pipeline path. Bird surveys were conducted between May and Septerb0e2.
Ground surveys were conducted in all areas of the pipeline corridor, exc&gtbigoregion.

The data on the distribution of vegetation and landforms were used to estimate the amount of
suitable habitat of bird species that were consideredeto ki At Risko or nSens
GNWT. A few scaup were recorded during spring aerial surveys but few were seen during
transect surveys. This is in contrast to the Fish and Wildlife Surveys that show scaup as the
major waterfowl species during Julffable 17). Habitat in the Regional Study Area was
considered to be of very low quality for lesser scaup. About 2% of habitat was highly suitable for
the lesser yellowlegs, while 89% was judged to be of poor quAligin, this contrasts with the
breeding birdsurvey in Fort Simpson reporting lesser yellowlegs every year. Similarly, only 4%
of the habitat was judged to be effective habitat for the boreal chickadee (MGP 2004), yet
several boreal chickadees are observed annually in the breeding bird surveyssT b#eautive

way to clarify species composition and abundand@ui@ Tué Sdl4iis to conduct surveys with

the specific purpose of developing an inventory of bird species, their abundance and important
habitat areas.
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3.3.5 Rare and Threatened Species

The Breedig Bird Survey identified three species (Canada warbler, common nighthawk and

olivessi ded

flycatcher)
These sightings are important because the habitat for these species should be pmoaegted

i n Fort Si

mpson

t hat

ar

recovery plans developed by Environment Canada in the SARA process. None of these species
over winter in the area.

The DehchoLand use plandiehchoLand Use Planning Committee 2006) also describes flocks
of white pelicans on both sets of lak&his

(WGGSNS 2006).

species is

TABLE 17
WATERFOWL SPECIES REPORTED IN LAKES NORTH OF

GUE TUE SULAI FROM 1972 TO 200%U.S. Fish and Wildlife 2009)

Average Number
Species Observed in Transect
Segnent per Year
Merganser sp. 0.81
Mallard 6.16
Gadwall 0.16
American wigeon 3.43
Greenwinged teal 3.62
Blue-winged teal 0.70
Northern shoveler 0.86
Northern pintail 1.35
Redhead 0.05
Canvasback 0.16
Scaup sp. 49.8
Ring-necked duck 5.24
Goldeney 0.73
Bufflehead 9.05
Long-tailed duck 0.05
Generic scoter 15.3
Ruddy duck 0.22
Canada goose 0.11

designated
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3.3.6 Conclusions and Recommendations.

Understanding the presence and abundance of bird species is an important component in
determining the biological divsity in Gue Tué Salai Based on the breeding bird surveys, over

50 bird species may be present within the .avaterfowl, some of which are harvested by
members of the community of Jean Marie River, are also present on the lakes, although the
species composition and numbers are not clear. Species found during the winter at Fort Simpson
(i.e., the Christmas Bird Count) probably overwinteGire TG¢é Sdlaialso.

Because of the significance of birds to the caltwactivitiesand traditional diet of Jean Ma

River, and the possibility of rare or threatened species, surveys should be conducted to collect
current data on the following species and their distribution iGuef TGé Salaiduring breeding
season and during migration:

1. Waterfowl and shorebirds nésy on the lakes
2. Terrestrial birds

3. Raptors

4. Rare and threatened species

3.4 PLANTS

3.4.1 Species List

No studies were available that documented plant species and their abundanedliré Salaj

or in regions immediately adjacent to the area of inteFesttors #ecting the distribution of

plants include climate, soil, permafrost, relief of the terrain and underlying bedrock. Most large
scale mapping projects, such as those using aerial or satellite imagery, can identify major plant
species and assemblages bubnca determine the presence of individual plants and are
unsatisfactory for doing inventories of major species in a limited areamost suitable method

of determining the species present within a relatively small scale area is through detailed surveys
during flowering season when it is easier to identify to a species espadies level. In this way,

major species and stipecies can be identified as a well as rare or endangered species.

The Forestry Ecosystem Classification Pilot Project was condtmté&thvironment and Natural
Resources in 2003 (ENR 2004)he main objective of the project was to develop a consistent
ecological framework for making forestry management decisions and predicting impacts on
forest ecosystemsA pilot project was conductesouth of Hay River in the same Level I
ecoregion assue TUé Sdlaj and they share many biophysical features (e.g., climate). The
methods included establishing fifty 10 x 10m ecological plots and collecting soil, vegetation and
forestry measurement dat@ach plot was to be classified to several categories including plant
community level. These, or similar, methods should be used to define plant species and

assemblages iBue TGé Salai
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The study identified a total of 177 plant species within the fifogs (Table 1§. Several species

were identified as good indicators of underlying geological features (e.g., discharging

groundwater) The study provided an4depth inventory of thepeciegresent and their detailed

taxonomy (see original sourc€able18). The data probably represent a good approximation of
the types of plants found i@ue Tué Salaiand show the level of detail required to characterize

rare plantsand their presence in an area.

TABLE 18
LIST OF PLANT SPECIES FOUND IN FORESTY PILOT PROJECT (ENR 2004)

Scientific Name

Scientific Name

Scientific Name

Scientific Name

Achillea millefolium Carex scirpoidea Juncus balticus Rosa sp
Actaea rubra Carex sp Juniperus communis Rosa spp.
Agrostis scabra Carex vaginata Juniperus horizontalis Rosa woodsii

Agrostis sp Cerastium arvense Larix laricina Rubus acalus
Chamaedaphne
Agropyron trachycaulum P Lathyrus ochroleucus Rubus chamaemorus
calcyculata
Agropyron trachycaulum . . . .
gropy y Cladina mitis Ledum decumbens Rhizomnium punctatum

var trachycaulum

Agropyron trachycaulum
var unilaterale

Cladina rangiferina

Ledum groefandicum

Ribes lacustre

Alnus crispa Cladonia spp Lich sp Ribes oxycanthoides
Amelanchier alnifolia Cladina stellaris Linnaea borealis Ribes triste
Andromeda polifolia Cornus canadensis Lomatogonium rotatum Rosa acicularis

Anemone multifida Cornus stabnifera Lonicera dioica Rosa sp
Anemone parviflora Cypripedium calceolus | Maianthemum canadens Rosa spp.
Antennaria rosea Dicranum fuscescens | Marchantia polymorpha Rosa woodsii

Antennaria sp.

Dicranum polysetum

Mertensia paniculata

Rubus chamaemorus

Aquilegia brevistyla

Dicranum sp

Mitella nuda

Rubus pubescens

Arctostaphylos rubra

Dicranum spp.

Moehringia lateriflora

Salix arbusculoides

Arctostaphylos uvaursi

Drepanocladus vernicosu

Moneses uniflora

Salix athabascensis

Aster ciliolatus

Drepanocladsi uncinatus

Orchis rotundifolia

Salix bebbiana

Aster juncifolius

Drosera rotundifolia

Oryzopsis asperifolia

Salix brachycarpa

Aster sibiricus

Elymus innovatus

Oryzopsis pungens

Salix glauca

Astragalus americanus

Empetrum nigrum

Pedicularis labridorica

Salix lutea

Aulacomnium palustre

Epilobium angustifolium

Peltigera spp

Salix myrtilloides

Betula glandulosa

Epilobium palustre

Petasites palmatus

Salix pseudomyrsinites

Betula occidentalis

Equisetum arvense

Petasites sagitattus

Salix scouleriana

Betulapapyrifera

Equisetum pratense Picea glauca Salix s
Marshall d P g P
Betula papyrifera var. . — . . . I
Papy Equisetum scirpoides Picea mariana Selaginella selaginoides
commutata
Betula papyrifera var . . . . .
papy Equisetum sylvaticum Pinus banksiana Senecio paupercula
neoalaskana
Betula pumila Erigeron hyssopifolius Platago eriopoda Shepherdia canadensis
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TABLE

18

(Cont 6d)

LIST OF PLANT SPECIES FOUND IN FORESTY PILOT PROJECT (ENR 2004)

Scientific Name

Scientific Name

Scientific Name

Scientific Name

Betula sp Eriophorum vaginatum Pleurozium schrebneri Smilacina trifoliata
. Solidago decumbens val
Bryophyte s Forb s Poa palustris .
yophyte spp P paiust oreophila
Calamagrostis canadens Fragaria vesca Poa pratensis Solidago sp

Calamagrostis inexpans

Fragaria virginiana

Polytrichum strictum

Sphagnum spp

Calamagrostis lapponica
var. nearctica

Galium boreale

Populus balsamifera

Spiranthes romanzoffian

Campanula rotundifolia

Gentiana acuta

Populus tremuloides

Stellaria longipes

Cardimine pratensis

Geocaulon lividum

Potentilla fruticosa

Taraxacum officinale

Carex aenea

Glyceria striata var. strict

Potentilla tridentata

Thuidium recognitum

Carex atratiformis ssp.
raymondii

Goodyera repens

Ptilium cristacastrensis

Tofieldia glutinosa

Carex aurea

Grass sp

Ptilidium pulcherimum

Tomenthypnum nitens

Carex caplhris

Habenaria hyperborea

Pyrola asarifolia

Vaccinium myrtilloides

Carex capillaris ssp.
robustior

Habenaria obtusata

Pyrola grandiflora

Vaccinium oxycoccus

Carex concinna

Habenaria orbiculata

Pyrola secunda

Vaccinium vitisidaea

Carex disperma

Hedysaum alpinum

Pyrola chlorantha

Viburnum edule

Carex foenea

Hedysarum mackenzeii

Rhizomnium punctatum

Vicia americana

Carex gynocrates

Hieracium scabruisculum

Ribes lacustre

Viola renifolia

Carex lasiocarpa var.
americana

Hylocomnium splendens

Ribes oxycathoides

Zygadenus elegans

Carex leptalea

Hypnum cupressiforme

Ribes triste

Carex richardsonii

Hypnum sp.

Rosa acicularis

3.4.2 Rare and Threatened Species

The WGGSNS database lists 933 plant species in the Taiga Plains as a whole, of which 85 are
designatd A May Be At Risko and 137 as ASensitive

have been assessed by COSEWIC and are not listed under the federal Species At Risk Act
legislation.

Background surveys for the Mackenzie Gas Project surveyed 131 sites irutheTSiga Zone,
which gave a sampling density of every 5.1%kiRare plants were found in 42 different sites,

with 22 rare species observed. They were found in various habitats, ranging from graminoid fens
to fluvial vegetation communities.

3.4.3 Conclusions andRecommendations

As with birds and mammals, no data from plant surveys @oeTué Salaiwere available for this
assessment. Because of this, few conclusions can be reached concerning major plant €oecies in
Tué Sdlaj indicator species or flagstone species for the area, other than general statements about
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