30 ENVIRONMENTAL SETTING

This chapter provides a description of the physical, biological and socio-economic setting of the proposed
project.

3.1 Physical Environment
3.1.1 Ambient Noise

Ambient noise varies depending on many factorsincluding terrain, temperature, season, wind and proximity
to naturally occurring noise sources such as running water or rapids. Ambient noiselevelsmay vary by over
afactor of 10 depending on site conditions. The study areais, for the most part, wilderness with virtually
no human-made noise. Background noise levels are anticipated to be in the range of 20 to 30 Dba (i.e.,
decibelsin the A-weighted spectrum, which reflects the spectral response of human hearing) (Kinsler et al.
1982). The noiselevels may increase dueto certain natural causes (e.g., running water, wind in deciduous
trees and other weather events). Beside a medium stream with small rapids, noise levels may approach 50
dBA, roughly the level of conversation. For example, ambient noise measurements collected along three
riversin the interior of Labrador (Kenamu, Kenemich and Naskaupi Rivers) ranged between 52 decibels
(dBa) and 64 dBa, depending on site conditions (Trimper et al. 1998). Thelower noiselevelswererecorded
at wooded sites along slow-moving water, while the higher noise levels were recorded in open areas near
rapids.

Noise levels decrease with distance (USDOT 1995). Point sources decrease by approximately 6 dBA per
doubling of distance. Line sources, such as busy roads, emit noise that attenuates by about 3 dBA per
doubling of distance. Foliage and snow cover will tend to increase the attenuation rate. The noiselevelsin
the vicinity of roads with relatively low traffic volumes are typically characterized by sustained levels of
background noise broken periodically by the pass-by of avehicle. Typical peak levels of noise at the edge
(anaverage of 15 mfromthevehicle) of ahighway such asthe TLH - Phase |11 may be expected to bein the
range of approximately 80 dBA for heavy trucks and 76 dBA for medium trucks.

3.1.2 Climate

The study region is best characterized as occurring in the Interior Labrador and Interior Lake Melville
climatic regions (Banfield 1981). The part of the proposed highway which occursin the Interior Labrador
region isdescribed as possessing arelatively continental influence (i.e., long and severe winters with heavy
snow accumulation, and short, cool summersreceiving the highest proportion of precipitation). Thelnterior
LakeMelvilleareacharacterizesthe western portion of the proposed highway, towardsHappy Valley-Goose
Bay. Thisregionissimilar tothe Interior Labrador region, except that it experiencesless harsh climate(i.e.,
shorter winters, warmer summers and longer growing period). The climate zones of Labrador as presented
by Macpherson and Macpherson (1981) areshowninFigure 3.1. Rollings (1997) describesthe climatic zones
of southeastern and interior Labrador asfollows:
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Southeastern Labrador Interior: Thisupland areaiscloser to the Strait of Belle Islefrontal cyclonetrack
than the Interior of Labrador. The climate is less continental than rest of the interior, with a greater
proportion of total precipitation occurringinwinter. Annual precipitationisinthe 1,000 to 1,200 mm range.

Interior Labrador: The interior of Labrador has a continental climatic regime. Annual precipitation is
generaly inthe 900 to 1,100 mm range, with the highest precipitation occurring in the summer. Wintersare
long with heavy snow accumulation. Air temperatures can be below -15°C for extended periods. Summers
are short and cool, with occasional brief spells of daily maximain the 23°C to 27°C range. Windsarelight.

Interior Lake Melville Area: The climate of the Interior Lake Melville areais similar to the Interior of
L abrador, except that the summers are notably warmer and the winters are much shorter.

3.1.2.1 Cartwight Area

For Cartwight, the average daily temperature in the warmest month (July) is 12.3°C, with an average daily
maximum and minimum temperature of 17.8°C and 6.9°C, respectively. The mean daily temperatureinthe
coldest month (January) is-13.8°C, with amean daily maximum and minimum temperature of -9.2°C and
-18.5°C, respectively. During the month of July, extreme maximum and minimum (average) daily
temperatures have been recorded ashigh as 36.1°C (1995) and aslow as-1.7°C (1997); and during the month
of January, extreme maximum and minimum (average) daily temperatures have been recorded as high as
10.0°C (1998) and as low as-37.8°C (1993). Extreme daily temperatures are provided in Table 3.1.

The average annual precipitation for Cartwright is 996.5 mm. Precipitation occurs in the form of rainfall
(annual average 530.5 mm) and snowfall (annual average 474.4 cm). July isthe month of greatest rainfall
(average 88.2 mm) and February is the month of least rainfall (average 3.7 mm). The greatest amount of
snowfall predominantly occursin March (average 87.2 cm), with no snowfall (average) recorded occurring
in the months of July and August. Occurrences of extreme daily precipitation has been recorded in the
months of March and December in 1994 (with 86.1 and 88.9 mm, respectively). The most extreme daily
snowfall has aso occurred in the months of March and December (1994), while most extreme daily rainfall
has occurred in the months of September 1995 and November 1994 (with 66.8 and 62.7 mm, respectively).
The month of heaviest * month-end snow cover’ occurs in February (131 cm); the least amount of snow
occursin Juneto September (0cm). Extremedaily precipitationisprovidedin Table3.1. Extremewind and
gust speeds are also provided in Table 3.1.

May to October have been recorded with the most days with a maximum temperature above 0°C, with an
average of 239 days per year with a maximum temperature greater than 0°C. The number of days with
measurablerainfall over ayear is 110, which mainly occursbetween May and October. Measurablesnowfall
has been recorded to occur 95 days per year, with the majority of measurable snow occurring between the
months of November and April. Measurable precipitation generally occurs 14 to 17 days per month, with
atotal of 189 days per year. Freezing precipitation has been recorded as occurring two to three days per
month during the months between November and May. Fog occurs 35 days per year, with 60 percent of
occurrence of fog during the months of May to August. Thunderstorms rarely occur (four days per year),
but when they do occur it is generally in July and August. Hours of bright sunshine has been recorded at
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1,464.5 hours per year (mean). Station pressure ranges (monthly) from alow of 100.54 kPa to a high of
101.27 kPa.

The relative humidity ranges from 78 to 88 percent (0600L) on a month-to-month basis. The wind speed
ranges from 15 km/hr (July and August) to 24 km/hr (December).

Themost frequent direction thewind blowsisfrom asouthwest direction (July to February) and from anorth
or northwest direction May to June. The occurrence of extreme hourly and gust speed are linked with wind
from the north, northwest or west direction and generally occur during the autumn to spring of the year.
Extreme wind and gust speeds are provided in Table 3.1.

Table3.1 Extreme Precipitation, Temperature, and Wind and Gust Speeds, Cartwright and
Happy Valley-Goose Bay

|Jan|Feb|Mar|Apr|May|Jn|JuI|Aug|Sep|Oct|Nov|Dec

Cartwright

Extreme Daily Rainfall 20.6 16 14 345 | 318 59 57 53 67 49 62.7 | 251
(mm)

Extreme Daily 61 708 | 86.1 | 53.1 32 14 0 0 15 | 338 | 381 89
Snowfall (cm)

Extreme Daily 55.6 | 748 | 86.1 | 53.1 | 31.8 | 59 57 53 67 49 62.7 | 88.9
Precipitation (mm)

Extreme Maximum 10 11.7 | 139 | 182 30 35 36 32 29 | 233 | 176 | 133
Temperature (°C)

Extreme Minimum -38 -34 -32 -26 -15 -6 -2 -1 -5 -12 -21 -34
Temperature (°C)

Extreme Hourly Wind 117 103 105 100 83 97 68 70 87 108 97 103
Speed (knmvhr)
Extreme Gust Speed 141 121 126 103 108 97 84 87 | 107 | 138 130 126
(km/hr)
Happy Valley-Goose Bay

ExtremeDaily Rainfall | 66 [ 264 [ 244 [ 302 [ 29 [ 70 [ 67 | 79 | 44 [ 447 | 368 | 262
(mm)

Extreme Daily 71 39.6 | 408 | 363 | 338 | 24 0 0 19 | 27.7 | 406 | 35.6
Snowfall (cm)

Extreme Dally 408 | 396 | 523 | 429 | 338 | 80 67 79 44 | 457 | 406 | 325
Precipitation (mm)

Extreme Maximum 112 | 106 | 164 | 212 | 321 | 36 38 33 30 | 228 | 16.7 | 117
Temperature (°C)

Extreme Minimum -39 -39 -36 -30 -15 -4 0.6 0 -7 -17 -26 -37
Temperature (°C)

ExtremeHourlyWind | 84 | 77 | 77 | 64 | 77 | 58 | 64 | 64 | 72 | 74 | 74 | 81
Speed (kmvhr)
Extreme Gust Speed 143 | 129 | 106 | 98 | 103 | 122 | 101 | 101 | 122 | 111 | 133 | 111
(kmvhr)

Source: Environment Canadan.d.; 1998.
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3.1.2.2 Happy Valley-Goose Bay Area

For Happy Valley-Goose Bay, the average daily temperature in the warmest month (July) is15.5°C, with an
average daily maximum and minimum of 21.1°C and 9.8°C, respectively. The mean daily temperature
during the coldest month (January) is-17.3°C, with a mean daily maximum and minimum of -12.3°C and
-22.4°C, respectively. During the month of July, extreme maximum and minimum (average) daily
temperatures have been recorded ashigh as 37.8°C (1994) and aslow as 0.6°C (1997); and during the month
of January, extreme maximum and minimum (average) daily temperatures have been recorded as high as
11.2°C (1997) and as low as -38.9°C (1995). Extreme daily temperatures are provided in Table 3.1.

Theaverageannual precipitationfor Happy Valley-Goose Bay is959.5 mm. Precipitation occursintheform
of rainfall (annual average 557.3 mm) and snowfall (annual average 463.8 cm). July isthe month of greatest
rainfall (average 119.4 mm) and February is the month of least rainfall (3.9 mm). The greatest amount of
snowfall predominantly occursin March (average 76.8 cm), with no snowfall (average) recorded occurring
in the months of July and August. Occurrences of extreme daily precipitation have been recorded in the
months of June (1996), July (1998) and August (1999) (with 69.6, 66.8 and 79.2 mm, respectively). The
most extreme daily snowfall occurred in the month of January (1998), while most extreme daily rainfall
occurred in the months of July (1998) and August (1995) (with 66.8 and 79.2 mm, respectively). Themonth
of heaviest * month-end snow cover’ occurs in February (89 cm); the least amount of snow cover occursin
May to September (0 cm). Extreme daily precipitation is provided in Table 3.1.

May to October have been recorded with the most days with a maximum temperature above 0°C, with an
average of 236 days per year with a maximum temperature greater than 0°C. The number of days with
measurablerainfall over ayear is 109, which mainly occursbetween May and October. M easurablesnowfall
has been recorded to occur 99 days per year, with the majority of measurable snow occurring between
November to April. Measurable precipitation generally occurs 13 to 18 days per month, with atotal of 190
days per year. Freezing precipitation has been recorded as occurring two to three days per month during the
months between November and March. Fog occurs 11 days per year. Hours of bright sunshine has been
recorded at 1,607.6 hours per year (mean). Thunderstormsrarely occur (eight days per year), but when they
do occur, it isgenerally between June and August. Station pressure ranges (monthly) from alow of 100.26
kPato ahigh of 100.78 kPa. The relative humidity ranges from 71 to 83 percent (0600L) on a month-to-
month basis.

The wind speed ranges from 14 km/hr (July and August) to 18 km/hr (December). The most frequent wind
direction is from a westerly direction (July to March) and from a northeasterly direction April to June.
Extreme wind and gust speeds are provided in Table 3.1.
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3.1.3 Landscape

The topography of the project region rises rapidly from sealevel along the coast to inland el evations of 600
m above sealevel (asl). The surfaceisrough and undulating with deeply dissected margins. Lower valley
floors contain deep deposits of glacial till and shallow peat. Permafrost isisolated and mainly in wetlands.
Dominant vegetation is comprised of closed, dense stands of black and white spruce with balsam fir on
slopes. Exposed hilltopsare covered with dwarf, krummholz formsof black spruceand barerocksare usually
covered with lichens. Wetland areas dominate the central portion of this area. The part of the proposed
highway, west towards interior Labrador, possesses arelatively continental influence (i.e., long and severe
winters with short and cool summers heavy snow accumulation, and the highest proportion of precipitation
occurring in the summer).

The topography and terrain of the area north of the proposed highway route varies from inland valley area
to hills and mountains, including the Mealy Mountains range. Elevation ranges from 30 to 150 min the
Happy Valley-Goose Bay areato elevations of 1,150 minthe Mealy Mountainsrange. Along the proposed
highway route, the elevations range from 50 to 600 m. The proposed route crosses severa ponds, rivers
(such as the Traverspine, Kenamu, Eagle and Paradise rivers), bogs and marshes.

The proposed highway passesthrough boreal forest and tundra/boreal forest transition zones. Intheseareas,
it is expected that black spruce, balsalm fir, white spruce and larch are the dominant species found. White
birch and trembling aspen may also be found in areasfollowing afire. Low-ground cover likely to be found
in the area include lichens, mosses, low-lying shrub and berries. In boggy areas, common plants found
include Labrador tea, bog laurel and bakeapple.

3.1.3.1 Geology

The region lies on the eastern edge of the Canadian Shield, which forms the central core of the North
American continent. The Shield extends from the Great L akes-St. Lawrence River system west to Alberta
and Great Bear Lakeinthe Northwest Territories, northinto the Arctic Archipelago, and east to the L abrador
Sea. The Shield is subdivided into seven Geological Provinces (Bear, Slave, Churchill, Superior, Southern,
Nainand Grenville). Theproposed TLH - Phaselll routeliesin Grenville Province, which extendsin aband
along the southern edge of the Shield from Georgian Bay in Ontario to the Labrador Sea (Figure 3.2).
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TheTLH - Phaselll route crosses Grenville Provincelithol ogies of L ate Paleoproterozoic age (1,000 million
and 1,700 millionyears). Theregionisdivided geologically into several components: inthe south, gneisses,
foliated granitoid rocks and a metamorphosed mafic intrusion; in the north, the Mealy Mountains Intrusive
Suite, comprising anorthosite and monzonite, and minor leucotroctolite, leuconorite, monzonorite, quartz
monzonite and granite; and in the east, gneisses and moderately to strongly foliated granitoid rocks.

The geology along the proposed TLH - Phase Il routeisillustrated in Figures 3.3 to 3.7. This 1:1,000,000
scale compilation was complied based on information from the following sources. Wardle (1994), Wardle
and Crisby (1986) (13F/SE); Gower and van Nostrand (1996) (13G/SE); Gower (1999) (13B/NW); Gower
(1998) (13B/NE); van Nostrand et al. (1992) (13A/NW) and Gower et al. (1986) (13H/SW). Dueto thelack
of exposed bedrock in the area, much of the information available on the geology of the area was obtained
from interpretation of geophysical data. While the results of these studies provide a good overview of the
area geology, specific details for the route may vary. Asnoted in Chapter 2, areas with ahigh potential for
acid-generating rock will be ground-truthed prior to construction.

As outcrop exposure along the TLH - Phase I11 route isrelatively limited, the disturbance of any potential
acid-generating rock will be limited. There are eight mineral occurrence sites, identified by past
reconnai ssance mapping and sampling, inthevicinity of the TLH - Phaselll route. These wereidentified by
the provincial Department of Mines and Energy, presented in the Mineral Occurrence Database (MODS),
and represent areas of outcrop that contain anomalous traceable quantities of that mineral. Of the eight
mineral occurrencesidentified, only four are associated with sulphide-bearing rock( i.e., therock that hosts
minerals having acid generating potential). The lithologies along the proposed highway route that typically
contain higher amounts of sulphide minerals are metasedimentary gneiss, mafic intrusions and sedimentary
rocks.

Within Block 1 (Figure 3.4), the bedrock geology is dominated by felsic to mafic intrusive rocks and
sedimentary rocks. It is the mafic intrusive and sedimentary rocks that are more likely to host sulphide
occurrences. Therefore, areas of ARD are most likely to occur where the proposed highway passes closeto
these mafic intrusive and sedimentary rocks. The potential areasfor ARD are shown on Figures 3.3t0 3.7.

The geology within Block 2 (Figure 3.5) is comprised of felsic intrusions, gneiss, and sedimentary rocks.
Thereisonly one mineral occurrencein the area; titanium, and is not associated with sulphide mineralogy.
The only area deemed to have potential to produce ARD isthe sedimentary rocks in the western part of the
block.

The geology of Block 3 (Figure 3.6) is similar to that of Block 2. Two sulphide mineral occurrences are
hosted by granitic gneiss, and only one area of potential ARD is shown where the proposed highway passes
close to the mineral occurrence.

Within Block 4 (Figure 3.7), the geology is predominantly felsic intrusive rocks and gneiss, with lesser
sedimentary and mafic intrusive rocks. Mineral occurrences identified from the MODS database show
occurrences of micain the area. However, these are non-sulphide occurrences.
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3.1.3.2 Geomor phology and Surficial Geology

Geomorphology is defined as the study of changes in the shape of the earth or parts of it (i.e., landforms),
and the processes that cause change. The geomorphology maps (Figures 3.8 to 3.12) are based on original
surficial geology mapping carried out by Fulton et al. (1969; 1970). The geomorphological classificationis
based on alandform system, comprised of seven genetic categories: morainal deposits; glaciofluvial deposits;
lacustrine deposits; marine deposits; colluvial deposits; organic deposits, and alluvial deposits. The
morphological features associated with these genetic categories are:

. structural linear (valley or trough controlled by afeature);
. drumlins;

. morainal ridge;

. esker;

. abandoned river channel;

. kettle holes,

. abandoned beach ridge; and

. escarpment in unconsolidated materials.

Within the area surrounding the proposed TLH - Phase I11, the dominant surficial materials are glacial till,
consisting of basal lodgement tills and ablation till. The glacial till, also referred to as morainal deposits,
comprise more than 90 percent of the study area (Figures 3.8 to 3.12). The till covers much of the area as
gentling rolling terrain. It was formed by the release and consolidation of debris from a glacier when the
basal ice reached its pressure melting point asthe ice moves; the moving ice aligns fragments of thisdebris,
known aslodgement till, in the same direction asthe flow of the glacier. Approximately 30 to 40 percent of
the lodgement till occurs as athin veneer, <1 m over bedrock. The other 50 to 60 percent occursasalto5
m thick layer covering bedrock.

Morainal deposits (which cover about 92.5 percent of the area) are dominantly sandy and gravelly basal
(lodgment) till. However, they can include ablation till and minor amounts of other drift materials, locally
mantled by boulders and blocks. These deposits area subdivided into four classes: till and minor sand and
gravel of variable thickness, generally occurring as ridges and hummocksin abroad depression with ridges
and channels oriented transverse to the axis of the valley (appears to consist of a complex of shear and
ablation|andforms, which have been gullied by meltwater erosion, or of ridges of ablation debris, linear belts
of these deposits generally parallel direction of ice flow); basal (lodgment) till and minor sand, gravel, and
finer materials generally 1 to 10 m thick, consisting mainly of rounded or flat-topped knolls and mounds 2
to 10 m high (many of which might be classified as ice-pressed drift forms or stagnant ice features, linear
belts of these depositsgenerally trend perpendicular to direction of iceflow); basal (lodgment) till generally
1to 5 mthick; gently rolling surface (ground moraine) with symbol sindicating areas of drumlinoid moraine;
and basal (lodgment) till veneering rock that is generally <1 m thick but may be thicker on distal or down
icesidesof hillsand onlower parts of slopes (general geomorphic expression isthat of the underlying rock,
locally contains other glacial deposits and colluvium and in limited areas may consist almost entirely of
boulders).

NFS8558-0013 » TLH - Phase II1 EIS » January 31, 2003 Page 98
© Jacques Whitford Environment Limited and Innu Environmental Limited Partnership 2003



.

N -

.
lorthwest Ri

-4

ver
A

LEGEND
ORGANIC DEPOSITS

Dominantly organic terrain

@ Areas consisting of 15 - 50% organic terrain

ALLUVIAL DEPOSITS

|:| Sand and gravel 1-15 m thick

MARINE NEARSHORE DEPOSITS

|:| Gravel and sand 1-4 m thick

MARINE AND LACUSTRINE SUBLITTOLAL DEPOSITS

|:| Fine grained marine deposits

|:| Fine grained material undifferentiated as to depositional environment

GLACIOFLUVIAL DEPOSITS
Sand and gravel of variable thickness (1-15 m)

Gravel, sand, and boulders with local pockets of finer material

MORAINAL DEPOSITS
|:| Till and minor sand and gravel of variable thickness

|:| Basal (lodgment) till 1-10 m thick, and veneering rock, generally <1 m thick
|:| Basal (lodgment) till veneering rock, generally <1 m thick
|:| Basal (lodgment) till generally 1-5 m thick

|:| Basal (lodgment) till 1-5 m THICK , and veneering rock, generally <1 m thick

ROCK

|:| Bedrock outcrop

\§

co

-y
\,}

jrarjs"l’:abradoz H\i‘jg‘ hw

Ki Fometgrs |
N 30

Figure 3.8
Trans Labrador Highway - Phase Il
Surficial Geology Overview

WA Jacques Whitford
Environment Limited




<=
Valal NN

______

LEGEND
ORGANIC DEPOSITS

E Dominantly organic terrain

@ Areas consisting of 15 - 50% organic terrain

ALLUVIAL DEPOSITS

|:| Sand and gravel 1-15 m thick

MARINE NEARSHORE DEPOSITS

|:| Gravel and sand 1-4 m thick

_ Gravel, sand, and boulders with local pockets of finer material

MARINE AND LACUSTRINE SUBLITTOLAL DEPOSITS

|:| Fine grained marine deposits

|:| Fine grained material undifferentiated as to depositional environment

GLACIOFLUVIAL DEPOSITS

_ Sand and gravel of variable thickness (1-15 m)

MORAINAL DEPOSITS
|:| Till and minor sand and gravel of variable thickness

Basal (lodgment) till 1-10 m thick, and veneering rock, generally <1 m thick

Basal (lodgment) till veneering rock, generally <1 m thick

Basal (lodgment) till generally 1-5 m thick

Basal (lodgment) till 1-5 m THICK , and veneering rock, generally <1 m thick

ROCK

|:| Bedrock outcrop

SYMBOLS

K Kettle
————— Morainal ridge (minor)
Morainal ridge (major)
Escarpment
Drumlin (direction known)
Drumlin (direction unknown)

Esker (direction known)
Abandoned beach ridge

Abandoned river channel
Structural linear

Al v
4 a [) “ A~ L[\
Pr%posed Trans Labrador Highway - Phase S

[ el

INDEX "MAP

et

I I BLOCK 4

BLOCK 2 |

I BLOCK 3 |__|_____|

Figure 3.9
Trans Labrador Highway - Phase Il
Surficial Geology Overview (Block 1)

Jacques Whitford -
Environment Limited

L Kilometers \

o Scale: 1:200,000 /

\

NFS08558-69 10JANO3 10:00am




Proposed Trans‘Labrador Highway - Phas

-

elll-r—
A

S \
\

! <
N

AN

—

K'JOmQtGrS— 77
| Scalen 1200000

BLOCK

LEGEND
ORGANIC DEPOSITS

E Dominantly organic terrain

ALLUVIAL DEPOSITS

|:| Sand and gravel 1-15 m thick

MARINE NEARSHORE DEPOSITS

|:| Gravel and sand 1-4 m thick

Gravel, sand, and boulders with local pockets of finer material

GLACIOFLUVIAL DEPOSITS

SYMBOLS

¥ Kettle
————— Morainal ridge (minor)
®—e—e- Morainal ridge (major)
T Escarpment

————> Drumlin (direction known)

Drumlin (direction unknown)
> > > Esker (direction known)

MARINE AND LACUSTRINE SUBLITTOLAL DEPOSITS

|:| Fine grained marine deposits

k\\ Areas consisting of 15 - 50% organic terrain |:| Fine grained material undifferentiated as to depositional environment

_ Sand and gravel of variable thickness (1-15 m)

——>( Abandoned beach ridge
—+—+—+ Abandoned river channel

—— - = Structural linear

MORAINAL DEPOSITS

-]

|:| Basal (lodgment) till 1-10 m thick, and veneering rock, generally <1 m thick C .

B0

ROCK

B

RN
7‘ ‘,77;”'} J I
— =

Till and minor sand and gravel of variable thickness

Basal (lodgment) till veneering rock, generally <1 m thick ® o 7

. | INDEX 'MAP
I

1 r— — ————

Basal (lodgment) till generally 1-5 m thick

Basal (lodgment) till 1-5 m THICK , and veneering rock, generally <1 m thick \_o

Bedrock outcrop

Figure 3.10
Trans Labrador Highway - Phase Il
Surficial Geology Overview (Block 2)

v Jacques Whitford
Environment Limited

NFS08558-70.WOR 10JANO3 10:00am



- /} ~ ~;,/f ~ L _
Proposed Trans Labrador Highway - Phase Il

- ‘ZJ ¢ — p

INDEX "MAP

BLOCK 1

I
I
ol vt

| |
| |
—_

2 ez d

N BLOCK 4
LEGEND S

ORGANIC DEPOSITS MARINE AND LACUSTRINE SUBLITTOLAL DEPOSITS MORAINAL DEPOSITS ~ BLOCK 2

E Dominantly organic terrain |:| Fine grained marine deposits

N Areas consisting of 15 - 50% organic terrain |:| Fine grained material undifferentiated as to depositional environment

F————

Till and minor sand and gravel of variable thickness

Basal (lodgment) till 1-10 m thick, and veneering rock, generally <1 m thick

ALLUVIAL DEPOSITS

Basal (lodgment) till veneering rock, generally <1 m thick S

GLACIOFLUVIAL DEPOSITS
|:| Sand and gravel 1-15 m thick _ Sand and gravel of variable thickness (1-15 m)

MARINE NEARSHORE DEPOSITS

|:| Gravel and sand 1-4 m thick

Gravel, sand, and boulders with local pockets of finer material

Basal (lodgment) till generally 1-5 m thick

Figure 3.11
Trans Labrador Highway - Phase Il
Surficial Geology Overview (Block 3)

Basal (lodgment) till 1-5 m THICK , and veneering rock, generally <1 m thick pu

Bedrock outcrop

B OEE

SYMBOLS o \
)
¥ Kettle oy | —,
————— Morainal ridge (minor) —> Drumlin (direction known) — Abandoned beach ridge - = .
) ) ) o Abandoned ri h | [V WA Jacques Whitford
®-8-®- Morainal ridge (major) ——— Drumlin (direction unknown) “+—t andoned river channe ) . v ) o
) . . . ; Environment Limited
T Escarpment > > > Esker (direction known) — - — Structural linear s L
N gt

NFS08558-71.WOR 10JANO3 10:00am



) Kilometers
Ji

_— N

Scale: 1:200,000-

___Proposed Trans Labrador\Highway - Phase 1]

)

LEGEND
ORGANIC DEPOSITS

E Dominantly organic terrain

ALLUVIAL DEPOSITS

|:| Sand and gravel 1-15 m thick

MARINE NEARSHORE DEPOSITS

|:| Gravel and sand 1-4 m thick

SYMBOLS
¥ Kettle

MARINE AND LACUSTRINE SUBLITTOLAL DEPOSITS

|:| Fine grained marine deposits

@ Areas consisting of 15 - 50% organic terrain |:| Fine grained material undifferentiated as to depositional environment

GLACIOFLUVIAL DEPOSITS

Sand and gravel of variable thickness (1-15 m)

_ Gravel, sand, and boulders with local pockets of finer material

————— Morainal ridge (minor)
@8- Morainal ridge (major)
T Escarpment

——> Drumlin (direction known)
Drumlin (direction unknown)
> > > Esker (direction known)

—C Abandoned beach ridge
—+—+—+ Abandoned river channel
—— - — Structural linear

MORAINAL DEPOSITS

Basal (lodgment) till generally 1-5 m thick

Bedrock outcrop

B O0EE

Till and minor sand and gravel of variable thickness
Basal (lodgment) till 1-10 m thick, and veneering rock, generally <1 m thick

Basal (lodgment) till veneering rock, generally <1 m thick

Basal (lodgment) till 1-5 m THICK , and veneering rock, generally <1 m thick

Trans Labrador Highway - Phase Il
Surficial Geology Overview (Block 4)

Figure 3.12

Jacques Whitford
Environment Limited

NFS08558-72.WOR 10JANO3 9:45am



Other surficial materials found in the area are aluvia deposits (covering about 3.5 percent of the area),
marine nearshore deposits (about 1 percent), marine and lacrustine sublittoral deposits (about 2 percent) and
glaciofluvial deposits (about 1 percent) (Figures 3.7 to 3.11). Fulton et al. (1969; 1970) outline the
characteristics of these surficial materials:

. Alluvial deposits are sand and gravel 1 to 15 m thick in the form of terraces and plains that formed
as stream floodplains and deltas. Generally, they occur in large valleys and commonly overly
considerabl e thicknesses of finer grained lacustrine or marine sediment. They can also be overlain
by extensive bogs where cemented soil horizons have impeded drainage.

. Marine nearshore deposits are comprised of sand, gravel, boulders, and minor finer material <4 m
thick, commonly developed on unconsolidated materials of other origins. These deposits are
subdivided into two classes: gravel and sand 1 to 4 m thick, generally in the form of beaches and
strand plains; and gravel, sand and boulders, with local pockets of finer material. These deposits
commonly overlie and include areas of till. They are developed asalag on till or by concentration
of boulders due to the action of floating ice.

. Marineand lacustrinesublittoral depositsare comprised of silt, finegrained sand and clay, commonly
laminated. They can have variable thickness and can exceed 100 m. They commonly occur in
coastal sections of large valley or flat surfaces in places deeply dissected, commonly overlain by
aluvial sand and gravel. These deposits are subdivided into three classes: fine grained lacustrine
deposits (rarely exposed but probably present at depth in many large valleys); fine-grained marine
deposits, locally subject to landsliding and what appears to be failure by liquefaction; and fine-
grained materia undifferentiated as to depositional environment.

. Glaciofluvial deposits are sand and gravel deposits of variable thickness (1 to 15 m) deposited by
water from melting glaciers. Deposits occur as ridges, hummocks, terraces and plains, and are
generally located within or at the mouths of valleys. Due to the discontinuous nature of many of
these deposits, areas mapped as this unit may commonly contain other deposits.

3.1.3.3 Sails

The inland region of southeastern Labrador is relatively devoid of bedrock exposure (<1 percent), and
surficial cover (other than organic terrain) is comprised mainly of glacial deposits, typically lessthan 5 m
thick. Thelack of soil isdueto post-glacia marine submergence, which removed most of the unconsolidated
deposits (Greene 1974). Thesurficial cover has an approximate maximum average thickness of 2.9 malong
the proposed highway route, from Happy Valley-Goose Bay to Cartwright Junction. Thisaveragethickness
valuewasderived from statistical gridding algorithmsappliedtothesurficia geology boundary dataobtained
from provincial geological mapping. Fieldinvestigationwill berequired to verify or determinethe accuracy
of thisinformation.
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From a geotechnical point of view, the glacial till (morainal deposits) which covers over 90 percent of the
study areawould generally be considered to be a good foundation soil for highway construction. Based on
the insitu gradation, moisture content and fines (silt & clay) content, specific handling and earthmoving
requirements would be assessed through geotechnical investigation and recommendations for construction
of roads and associated infrastructure.

From the review of surficial geology along the study area, the initial approximately 20 km of highway
construction may encounter fine grained marine and lacustrine deposits (silts, clays and fine sand). These
soils are geotechnically more complex and can be problematic from an earthworks and construction
perspective. Assessment of the soilsslopestability, bearing strength and any special construction procedures
would be addressed during a geotechnical investigation.

Asfurther detailed in the wetlands section of this report, organic terrain comprises alarge (estimated 30 to
50 percent) proportion of the surficial ground cover. Its significance during highway construction will be
afunction of its characteristics including, classification, strength, thickness and moisture content, to name
some the of geotechnical considerations. Based on geotechnical assessment of the above characteristics an
prediction of their behavior during and following highway construction, decisions concerning the removal
(partia or total) of organic terrain in preparation for placement of highway construction materials can be
made.

3.1.3.4 Per mafr ost

Permafrost in southeastern L abrador (Heginbottom et al. 1995) occurs asisolated patches, usually lessthan
10 percent by area. Inthelower latitudes, it iscommon for permafrost to befound in boggy terrain, not unlike
that found alongthe TLH - Phaselll route. However, no detailed mapping of permafrost hasbeen completed
in the area.

Consultation with WST personnel, other provincial government staff, and local contractors determined that
permafrost was not a concern for construction of the TLH - Phase Il. Over the past seven to ten years, the
Department of Forest Resources and Agrifoods has constructed 40 to 50 km of roads in Southern Labrador
and permafrost has not been encountered. Similarly, local contractors who have worked extensively along
the south coast are not familiar with the existence of permafrost in these areas even at depths of up to 6 m
(20 feet). Although year-round frost is unlikely in the region, winter frost can sometimes persist until late
June (JW 1998a).
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3.2 Terrestrial Environment
3.21 Vegetation

Vegetation in Labrador can be divided into three broad classes: forests (trees and shrubs), wetlands (bogs,
marshes and water bodies) and barrens (little vegetation). Western, central and southeastern L abrador have
been classified as either Boreal Woodland or Boreal Forest (Rowe 1972). North of approximately 56°N
latitude vegetation quickly disappears in the Low Arctic Tundra. A Forest Tundra transition zone lies
between approximately 55°N latitude and about 56°N latitude. Forest Tundraalso existsintheform of a50
km wide band on the east and south-east coasts. Wetlands can be found throughout L abrador south of 55°N
latitude. Wetlands are found in areas of low local relief. These areas are numerous in the western plateau
and also in the central and eastern areas. Barrensexist in coastal areas, north of about 55°N latitude, and in
the Mealy Mountains. Thefive classes of vegetation in Labrador (Rollings 1997) are shown in Figure 3.13.

Wilton (1964) recognized four distinct forest quality classesin Labrador: excellent, good, fair to marginal,
and scrub to submarginal. The western end of the proposed highway route travel sthrough an area of coastal
plain surrounding Lake Melville. Thisareais classified by Wilton as an excellent forest zone. The forest
is dominated by black spruce and balsam fir with white birch and trembling aspen sometimes occurring.
Note that scientific names for vegetation are provided in Appendix E. Plateau bogs, often with large and
scattered pools of water, occur aong the coastal plain of Lake Melville. Ribbed fens, characterized by
narrow strings of fen vegetation alternating with numerous pools, occur in upland depressions (Meades
1990). Areas of black spruce/lichen forest also occur in this area.

The central portion of the proposed highway route travels through extensive string bogs with strands of
scrubby black spruce forest intermixed. Similar to ribbed fends, string bogs form narrow strings of bog
vegetation which alternate with numerous pools. Lichen woodland occurs on eskers and area of coarsetill.
Alder swamps are common along rivers (Meades 1990).

Theeastern portion of the highway routetravel sthrough an areaof undulating landscape where closed-crown
forest dominates. Sitesthat have been burned are occupied by birch forests on steep, moist slopesor lichen
woodland on well-drained areas. Domed bogs occur in valleys (Meades 1990).
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3.2.1.1 Ecological Land Classification

Numerousauthorshaveclassified the biophysical environment of Labrador inthelast 40years(i.e., Hirvonen
1984, Lopoukhine et al. 1978, Meades 1990). The most recent classification, completed by the Ecological
Stratification Working Group (ESWG) (1996) i sthemost comprehensive biophysical classificationavailable
and it was used for this study.

The proposed highway route encompasses two ecozones, the Boreal Shield and Taiga Shield, within which
four ecoregions are defined: the Lake Melville and Paradise River ecoregions within the Boreal Shield
ecozone and the Mecatina River and Eagle Plateau ecoregions within the Taiga Shield ecozone. Ecozones
represent large and very generalized ecological units characterized by various abiotic and biotic factors. An
ecoregionis part of an ecozone characterized by distinctive regional factors such as climate, physiography,
vegetation, soil, water and fauna (ESWG 1996). A description of each ecozone and ecoregion is provided
below and illustrated in Figure 3.14.

Boreal Shield Ecozone

The Boreal Shield ecozoneisalarge U-shaped zone extending across Canada from northern Saskatchewan
to Newfoundland and Labrador. A mosaic of rolling uplands and hills dominates the terrain. The bedrock
ismostly Precambrian graniteand surficial glacial depositscover much of theland surface. Soilsrangefrom
Podzol, which dominatein the south, to Brunisolswhich dominatein the north. Numerous small to medium-
sized lakesdot thelandscape. Generally thisecozone hasacontinental climate characterized by cold winters
and short warm summers. In coastal areas in Atlantic Canada the climate is moderated by maritime
conditions.

Over 80 percent of the ecozoneisforested mainly by closed canopy conifers such aswhite and black spruce,
balsam fir and tamarack. Deciduous trees include white birch, trembling aspen and balsam poplar. Non-
forested areas tend to be covered with a range of communities, dominated by lichens, shrubs and forbs
(ESWG 1996).
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Lake Melville Ecoregion

Thisecoregion surrounds L ake Melville and representsanarrow extension of theboreal forest intothe Taiga
Shield ecozone. The ecoregion is an irregular lowland much dissected by river valleys. Elevations are
generally not high, to approximately 300 m adl, although elevations may reach 500 m asl in afew areas. Its
mixed forests are dominated by productive, closed stands of balsam fir, black spruce, white birch and
trembling aspen and includes some of the best timberland in Labrador. Humo-Ferric Podzols are the
dominant soilswith Dystric Brunisols occurring on drier, coarse-textured outwash and Organic Cryosolson
fen-bog sequences.

The ecoregion is marked by humid, cool summers and cold winters. The mean annual temperature is
approximately -2°C. The mean summer temperatureis8.5°C and the mean winter temperatureis-13°C. The
mean annual precipitation ranges from 800 to 1,000 mm (ESWG 1996).

Paradise River Ecoregion

Theeastern portion of the proposed highway route passesthrough thisecoregion that coversthe southeastern
corner of Labrador. Inland portions of the ecoregion, such as the area of the highway, are only slightly
affected by the Atlantic Ocean. From the coast, elevations rise steadily and reach 215 to 365 m adl. Its
forests are dominated by closed stands of black spruce and balsam fir with an understory of feathermoss.
On disturbed sites, birch, aspen and black spruce are dominant. The areais covered with sandy morainal
deposits of variable thickness; eskers and river terraces occur sporadically. Humo-Ferric Podzolic soilsare
dominant and permafrost occursin isolated patches with low ice content, mainly in wetlands.

The mean annual temperature is approximately 0°C. The mean summer temperatureis 8.5°C and the mean
winter temperatureis-8.5°C. Mean annual precipitation varies from 900 mm in the northeast to 1,100 mm
in the southwest (ESWG 1996).

Taiga Shield Ecozone

This ecozone lies on either side of Hudson Bay with the western segment occupying central Québec and
Labrador. Theecozoneislargely defined by two largebiophysical features, thetaigaforest and the Canadian
Shield. Most of the ecozone is characterized by rolling terrain in a mosaic of uplands and associated
wetlands dominated by Precambrian bedrock outcropsand glacial deposits. Themain soil typesare Podzols,
Brunisols, Gleysols and Organic Cryosols. Permafrost is discontinuous but widespread and thousands of
small waterbodies are distributed throughout the ecozone. Wetlands cover poorly drained lowlands and
depressions. The climate is characterized by relatively short, cool summers and long, cold winters.

Vegetation is comprised of open lichen forests interwoven with shrublands and meadows more typical of
Arctic tundra. It is a the northern boundary of this ecozone that the latitudinal limits of tree growth are
reached. The best stands of trees occur along streams and riversin protected valleys (ESWG 1996).
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Mecatina River Ecoregion

The highway route passes through the northeastern edge of the Mecatina River ecoregion which extendsto
the southern Labrador boundary with Québec. Thelandscape comprisesarugged undulating to hilly plateau
with deep, dissected valleys. Elevationsrangefrom 215to 600 masl. The predominant vegetation includes
low, open and sometimes closed canopy stands of black spruce with an understory of dwarf birch, Labrador
tea, lichens and mosses. The forests in this ecoregion are transitional with the northeast portion of the
ecoregion generally having closed canopy of typical coniferous boreal foreststo the south. Sandy morainal
depositsof variabl ethi cknessare predominant with fluvioglacial depositssporadically distributed intheform
of eskers and river terraces. Humo-Ferric Podzolic soils are dominant and permafrost occurs in isolated
patches, mainly in wetlands.

The mean annual temperature is approximately -1°C for the ecoregion. The mean summer temperature is
10°C and themean winter temperatureis-13°C. Mean annual precipitation increasesfrom north to south and
ranges from 800 to 1,000 mm (ESWG 1996).

Eagle Plateau Ecoregion

The climate of the Eagle Plateau ecoregion is continental and not affected by the Atlantic Ocean. The
ecoregion isalevel to gently undulating peatland areainterrupted by eskers, exposed bedrock and shallow
rivers. Extensive string bogs with much open water are the dominant feature, representing between 25 and
50 percent of the landscape. Open pools are surrounded by fen vegetation, including sedges, brown mosses
and sphagnum mosses. String bogs have open, dwarf black spruce with tamarack, Labrador tea and
feathermoss. M esisolsand Fibrisolsarethedominant soilsand permafrost issporadically distributed, mainly
in peatlands

The mean annual temperatureis approximately 1°C. The mean summer temperature is 8.5°C and the mean
winter temperatureis-11°C. Mean annual precipitation ranges from 900 to 1,150 mm (ESWG 1996).

3.2.1.2 Wetlands

Wetlands are generally defined as areas that have the water table at, near or above the soil surfacefor all or
much of theyear. Classification of wetlandsin Labrador conformsto the Canadian Wetland Classification
System (NWWG 1988). Fiveclassesof wetlandsare recognized: bog and fen (al so called peatlands), marsh,
swamp and shallow water. Peatlandsin Labrador vary greatly, from raised bogs of little value to waterfowl,
to string bogs, ribbed fens and unpatterned fen-marsh complexes that may be relatively productive habitat
for geese and dabbling ducks (Goudie and Whitman 1987). Fen-marsh complexes may be more important
then ribbed fens for diving ducks as the water bodies are larger and deeper.
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Four general wetland types are found within central and southern Labrador. Bogs are peatlandsinwhichthe
water tableislocated at or near the surface. The surfaces of bogs may be level with surrounding terrestrial
habitats or may be raised above them. The groundwater within the rooting zone of bogsis derived mainly
from precipitation and is essentially independent of the mineral rich groundwater in surrounding mineral
soils. Consequently, bogs are typically nutrient deficient and acidic. Fens, like bogs, are peatlands which
develop asaresult of the accumul ation of organic matter on poorly drained soils. However, unlikebogs, fens
arerelatively nutrient rich dueto inputs of groundwater from surrounding upland soils. Marshesare minera
wetlands or peatlands that are periodically inundated by standing or slowly moving water. Surface waters
in marshesgenerally fluctuate seasonally. The substrate of marshesusually consists of mineral soil although
it occasionally consists of well decomposed peat. Swamps are either mineral wetlands or peatlands that
contain standing water or slowly flowing water in pools and channels. The water tableistypically located
at or near the surface of the soil and there are often seasonal fluctuations in water level. The rooting zone
of plantsin swamps s infiltrated by nutrient enriched surface waters or groundwater, consequently, plant
productivity is generally high.

3.2.1.3 Rareand Endangered Vascular Plant Species

None of the three vascular plants listed under provincial endangered species legidlation are likely to occur
in the vicinity of the proposed highway as al three, Longs braya (Braya longii), Fernald’ s milk vetch
(Astragalus robbinsii), and barrens willow (Salix jejuna) are restricted to limestone barrens. This habitat
types has not been identified in the project region.

Species have been identified through provincia ranking criteria ranging from S1 to S3. S1 species are
extremely rarethroughout their rangein Labrador (typically fiveor fewer occurrencesor very few remaining
individuals). S1 species may be especialy vulnerable to extirpation. S2 species are rare throughout their
rangein Labrador (6 to 20 occurrences or few remaining individual s) and may be vulnerable to extirpation.
S3 species are uncommon throughout their range in Labrador (21 to 100 occurrences). In instances where
the status of a speciesis poorly understood arange of S rankings may be provided (i.e., S2S3).

Only two rare plant records from the ACCDC are known for this area (S. Garriets, pers. comm.), small
northern bog-orchid and sensitive fern. Small northern bog-orchid is listed as S3$4 by the ACCDC,
indicating that it is uncommon to common in Labrador. The ACCDC record indicates this plant was found
near the Churchill River, approximately 6 km north of the proposed highway (Figure 3.15). Sensitive fern
islisted as S2S3, indicating that it is considered to be rare to uncommon in Labrador. The ACCDC record
indicates this plant was found near the Eagle River, approximately 25 km north of the proposed highway
(Figure 3.15).
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The lack of rare plant records for the area is attributable mainly to the paucity of botanical records for
Labrador. As such, these records alone would not provide adequate information to assess whether rare
species are likely to be present.

Some limited botanical surveys were conducted at 39 wetland habitats found along the proposed highway
routein 2002. These surveyswere restricted to identification of the most abundant species at each of these
wetlandsin order to provide descriptions of various wetland types. It should also be noted that the locations
of these speciesare only approximationsand their position relative to thefinal highway right-of-way hasnot
been determined. During these surveysthree plant speciesof special statuswere encountered; water horsetail,
pod grass and naked bishop’s cap.

Water horsetall islisted as S1S3, indicating that population status in Labrador is poorly understood and it
rangesfrom extremely rareto uncommon. Thisspeciesistypically found growing in shallow standing water
or in very wet substrates along shorelines. The specieswas found at two locations - in ashore bog situated
intheflood plain of the Churchill River, approximately 40 m from the highway centerline, andin aslopefen
near kilometre point (KP) 99.7, approximately 170 m south of the highway centerline (Figure 3.15).

The ACCDC rankspod grass as S3, indicating that it isuncommon in Labrador. Pod grassistypically found
growing in bog flarks (pools) or on peaty shores that are constantly saturated. Pod grass was found at four
locations: two sites near the Churchill River, onein ashore bog (KP 0.6, 100 m west of centerline) and one
inadomebog (KP 4.8, 300 m east of centerline); and two sites|ocated near the middle of the highway route-
oneinashorebog at KP 107.3 (100 m north of centerline) and onein astring bog at KP 163.0 (120 m south
of centerline) (Figure 3.15). Given the frequency with which this species was encountered (four out of 21
bogs sampled), it is probably more abundant in Labrador than the provincial S-rankings indicate.

Naked bishop’s cap has an S-ranking of S2?, indicating that it is believed to be rare throughout its range,
although there is uncertainty asto its population status. This speciesis typically found in swamps or cool
mossy coniferousforest. The specieswasfound at onelocation - in a shrub swamp located near KP 120.1
(70 m south of the centerline) (Figure 3.15).

Asthe routing of the TLH - Phase |11 had not been refined to the point where it was logistically feasible to
conduct a directed survey for rare vascular plants in 2002, a survey will be conducted along the proposed
highway route during the summer of 2003. Given the length of the highway and the relative inaccessibility
of the area, it will not be possible to survey the entire route. Instead, the rare vascular plant surveyswill be
focussed in areas that have a high probability of supporting rare plants. To this end, arare vascular plant
distribution modeling study was undertaken to identify specieslikely to be present a ong the highway right-
of-way.
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In order to assess the potential for the presence of rare plants along the highway route, records of rare or
uncommon plant speciesin the vicinity of the proposed highway were reviewed. The area considered was
231 km long by 144 km wide (33,300 km?), extending from Happy Valley—Goose Bay to Cartwright
Junction. Federal and provincial publications, including speciesidentified by the Committee on the Status
of Endangered Wildlife in Canada (COSEWIC) and those listed under the provincial Endangered Species
Act, werereviewed, aswell asthe Atlantic Canada Conservation Data Centre (ACCDC) database of records
of uncommon and rare plants in Newfoundland and L abrador.

The modeling exercise identifies potentially sensitive areas and provides direction regarding where further
investigations should take place. Species distribution data for plant species considered uncommon or rare
were consulted to determine likelihood of occurrence in the project area. The habitat preferences of the
speciesthat may occur intheregion werethen compared to the habitat data collected al ong the highway route
in order to determine if suitable habitat was present. From thisreview, sites with high potential to support
rare vascular plant specieswere identified. Details of the modeling exercise and the results are provided in
Appendix F.

3.2.2 Avifauna

Migratory birds generally beginto arrivein Labrador in late April to early May. Waterfowl, shorebirdsand
raptors such as bald eagle congregate along the coast and in areas of open water inland while waiting for
rivers, lakesand wetland areasto becomeicefree. Scientific namesof avifaunaare provided in Appendix E.

A variety of raptor speciesinhabit Labrador, many of them arriving in the spring to breed before migrating
to southern latitudes to overwinter. Raptors found in the region include bald eagle, osprey, rough-legged
hawk, red-tailed hawk, rough-legged hawk, merlin, and American kestrel. Various owl speciesalso inhabit
the region including great horned owl, boreal owl and short-eared owl. The short-eared owl is an open
ground hunter and woul d be expected to inhabit bog complexesand other open areas. Thisspecieswaslisted
as being of specia concern by COSEWIC in 1994 and as vulnerable in 2002 under the Newfoundland and
Labrador Endangered Species Act. Golden eagle and peregrine falcon may be present in the region during
migration although both speciestend to nest farther northin Labrador or along the L abrador coast. Similarly,
snowy owl and gyrfalcon are not known to nest in the region but may occur infrequently when Arctic prey
populations cyclically decline and the birds move south to hunt. Further information on raptorsis provided
in Section 6.1.

Productivewetland habitat islimited in extent and coveragein Labrador, resulting in relatively low densities
of breeding waterfowl. However, the sheer size of Labrador meansthat while waterfowl are spread over the
landscape at |ow densities, the number of waterfowl that nest in the region represents upwards of 40 percent
of the breeding population in the northern Atlantic flyway (Goudie and Whitman 1987). Waterfow! species
that commonly occur include black duck, green-winged teal, ring-necked duck, northern pintail, common
merganser, red-breasted merganser, common goldeneye, Canada goose, scaup, surf scoter and black scoter.
Commonloonsfrequently inhabit larger waterbodiesand greater yellow-legsare ubiquitousinwetland areas.
Gulls and terns are also seen during the summer months.
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Harlequin duck arelisted asbeing of special concern by COSEW!IC and vul nerable under the Newfoundland
and Labrador Endangered Species Act. This speciesis known to nest in the Churchill River watershed, to
the west of the project region (i.e., Fig River), and have been observed on Natashquan River and Little
Mecatina River to the south. However, the mgjority of the breeding population of harlequin ducks occurs
north of Lake Melville (JW 1998b).

A range of passerine birds also inhabit the region, many of them migrants that come to Labrador to breed
during the summer months. General groups are represented including thosethat rely on forest, openingsand
edges, bogs, barrens, and shrubs and thicket type habitats. These general species groups include
woodpeckers, warblers, thrushes, sparrowsand finches. Willow ptarmigan, ruffed grouse and spruce grouse
are also present. Further information on waterfow! and passerine birdsis presented in Section 6.2.

There are two bird species listed by COSEWIC as species at risk: ivory gull and Caspian tern. Both bird
species are listed as vulnerable. Theivory gull breedsin the high Arctic, but may winter in coastal regions
of Labrador and on pack-ice off northeastern Newfoundland. It is not expected that this species would be
present in the study area. The Caspian tern breeds on sandy or rock islandsin lakes and large riversin the
interior or on coastal islands. In Labrador, this speciesisknownto nest in Lake Melville. Itispossiblethat
these birds could pass through the study area while migrating to wintering areas in the Gulf of Mexico and
the Caribbean.

3.2.3 Wildlife

Caribou numbers are generally low in southern Labrador. The MM CH numbersless than 600 animalswith
arange extending from Lake Melville south and from the Kenamu River headwater, east to the Labrador
coast. Therange of the neighbouring Red Wine Mountains Caribou Herd is centered around the Red Wine
Mountainsto the west of Lake Melville. Thisherd is estimated to number less than 200 animals (Schaefer
et al. 1999) and thereis no anticipated interaction of thisgroup with the proposed highway. Both the Mealy
Mountains and Red Wine Mountains herds are listed as threatened by COSEWIC. Refer to Section 6.3 for
further discussion on the Mealy Mountains herd. Moose occur in low densities, particularly in association
with forested river valleys. The proposed highway falls within portions of the western portion of Area 53
and the eastern portion of Area 57. However, moose hunting is prohibited along much of the proposed
highway route, specifically fromthe Kenamu River east to the Eagle River. Other |large mammalsthat occur
in the region include black bear and wolf.

Smaller mammalsare prey for avariety of furbearersaswell asfor black bear and wolf. These prey species
include snowshoe hare, red squirrel, and northern flying squirrel, all associated with areas of coniferous
forest, aswell asavariety of volesand miceincluding meadow vole, Gapper’ sred-backed vole, deer mouse,
northern bog lemming, heather vole, meadow jumping mouse and woodland jumping mouse. Porcupine are
also present in the region and appear to have increased in numbersin Labrador over thelast several years(l.
Schmelzer, pers. comm.). During aerial surveys for waterfowl conducted in support of this EIS, evidence
of porcupine browsing was observed on black spruce trees at numerous sites in the survey zone and ten
porcupineswere observed, several walking across bogsof shrub, scrub spruce and tamarack. Theremainder
were observed in black spruce trees, usually along a waterbody.
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Furbearer species in the region include red fox, lynx, beaver, muskrat, river otter), ermine, least weasel ,
American mink, and American marten. Much of the eastern portion of the proposed highway route,
particularly through the central portion, is a mosaic of bogs interspersed with scrub spruce. This is
considered marginal habitat for species such as marten and lynx; therefore, it is likely that in these areas,
marten and lynx would favour river valleys where tree growth is best. Mink, muskrat and otter are likely
widespread dueto the abundance of aquatic habitat in theregion. Refer to Section 6.4 for detailed discussion
on furbearers. Scientific names of all wildlife are provided in Appendix E.

Thewolverineislisted asendangered by COSEWIC. Wolverineswereoncedistributed throughout L abrador
and Québec, but there have been no confirmed sightings of this species since the 1950s. Reasons for the
decline are believed to be overharvesting, persecution (i.e., poisoning) and adecline in caribou popul ations
at the turn of the century which limited the amount of available carrion, an important food source for
wolverine. Itisunlikely that wolverine currently exist inthe study area. However, arecovery plan hasbeen
developed and it is possible that wolverine may be re-introduced to Labrador at some time in the future.

3.3 Freshwater Environment
3.3.1 Watersheds

The TLH - Phase |11 will cross four large watersheds, the Paradise River, Eagle River, Kenamu River and
TraverspineRiver, whichisatributary of the Churchill River. The proposed watercourse crossingsvary from
small streamsto the Churchill River. The nearest communitiesto the proposed route are Paradise River and
Cartwright, approximately 50 and 75 km from Cartwright Junction, respectively, and Happy Valley-Goose
Bay at the western end of the route. No permanent residences are located along the route and existing
outfitting operations are distant from the route, with the closest being approximately 8 km from the proposed
route.

The physical characteristics of the four basin are provided in Table 3.2. The Churchill River, with abasin
area of 93,415 km? is not included in the table, asthereis only a single crossing proposed near its mouth.

Table 3.2 Physical Characteristicsof Four Rivers
Paradise Eagle Kenamu Traverspine

River River River River
Drainage Area (sg. km) 5276 10824 4403 728
Mean width (km) 38 58 32 18
Axia length (km) 122 139 119 48
Basin perimeter (km) 359 605 502 148
Maximum basin relief (m) 485 610 305 518
Length by meander of main stem (km) 129 135 150 95
Total length including tributaries (km) 3373 3548 613 464
Number of tributaries 94 81 77 26
Geological formation Granitic gneiss | Granitic gneiss Granite and Gneiss, anorthosite

Granitic gneiss and associated rocks

Source: Compiled from Anderson 1985.
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3.3.2 Water Quantity and Quality

Westher stations in Happy Valley-Goose Bay and Cartwright and a stream flow station on the Eagle River
have provided long-term datafor theregion of the proposed new highway. Summary information onregional
precipitation and runoff are provided in Table 3.3, along with water quality determined for Eagle River. A
small number of water quality measurements obtained for Paradise River and Eagle River in the 1970s are
reported in Anderson (1985) and these tend to be lower values than those in Table 3.3.

Table 3.3 Precipitation, Runoff, Maximum Stream Flow and Water Quality Data

Characteristic Range of Values

Mean annual precipitation (mm) 900 - 950
Mean annual snowfall (cm) 425 - 450
Mean annua runoff (mm) 700 - 800
Ice cover early November to June
Eagle River Maximum monthly stream flow (m?/sec) > 900

Water Quality

Turbidity (Jackson turbidity units - JTU) 0.60-1.90

Chloride (mg/L) 10-20

Calcium (mg/L) 0.8

pH 6.6-7.0

Total Alkainity (mg/L) 8.0-9.0
Regional sensitivity to acid rain moderate
Source: Derived from Government of Newfoundland and Labrador 1992a.

Thereareno groundwater wells or municipal water suppliesalong the proposed highway route (Government
of Newfoundland and Labrador 1992a).

3.3.3 Fish

Several speciesof freshwater fish arefound in the watershedsalong theroute. A summary of the freshwater
fish found in the watersheds along the route are provided in Table 3.4.

Both Paradise River and Eagle River drain in a northeast direction into Sandwich Bay on the coast of
Labrador. The TLH - Phase Il runs, in part, parallel to Paradise River. TLH - Phase I11 will cross the main
stem near Paradise Junction and then traverses over 50 km of the watershed in an east-northeast direction.
Anadromous Atlantic salmon have access to spawning and rearing habitat up to and 75 km beyond the
highway crossing. The lower sections of theriver, below the crossing location are steeper gradient and less
suitable as rearing habitat. Anderson (1985) relates reports that Paradise River is not suitable for salmon
angling dueto the lack of pools. No angling catches had been reported to 1985 but the stock from Paradise
River contributed to the, then commercial, salmon fishery of Sandwich Bay.
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The Eagle River is one of the largest salmon riversin North America and is one of two scheduled salmon
rivers along the proposed route, with the Paradise River being the second. There are several outfitting
operations that cater to recreational angling on the Eagle River. The proposed highway will cross
approximately 125 km of the Eagle River watershed.

Table3.4 Fish Speciesin Watersheds Crossed by the Trans Labrador Highway - Phasel11

Species Paradise Eagle Kenamu | Traverspine | Churchill
River River River River River

Atlantic salmon (S) v v C v v
Ouananiche (R) v
Brook trout (S& R) v v C v v
Threespine stickleback v Sus C v
Burbot Rare v v
Lake trout v
Arctic char v
Lake whitefish C v
Round whitefish C v
White sucker v v C v
Longnose sucker v C v
Rainbow smelt (S) Sus C v v
Atlantic sturgeon (S) Rare v
American edl (S) v Sus v
Ninespine stickleback v Sus v
Northern pike U v v
Lake chub U v
Mottled sculpin v
Slimy sculpin v
Pearl dace v
Longnose dace v
Legend: (S) searun, (R) resident, (v") reported, (Sus) suspected, (U) unconfirmed, (C) common

Source; Compiled from Anderson 1985.

West of the Eagle River, Kenamu River drains north to Hamilton Inlet which includes Lake Melville and
Groswater Bay. The proposed highway will cross approximately 40 km of this watershed at a location
approximately 80 km from the river mouth. Most of the length of Kenamu River is suitable rearing habitat
for Atlantic salmon, with only partial barriers presented by rapids on the main stem. However, slow waters
inthelower reachesof theriver produce poor angling conditionsand thereislittlefishing activity (Anderson
1985).
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The Traverspine River aso flowsin anortherly direction to enter the lower Churchill River, 10 km from the
mouth. The proposed highway will traverse the basin at the approximate middle, which is 20-25 km wide.
The route then runs up the western side of the Traverspine basin to a bridge across the Churchill River.
Various potential barriers to salmon migration have been described on the Traverspine River, but again
angling activity is very low due to its remoteness and the presence of poorly suited conditions for angling
(Anderson 1985).

The proposed bridge crossing the Churchill River is located approximately 20 km from the mouth of the
river. Although there are 20 species of fish reported in Churchill River, only some of these have been
reported below Muskrat Falls. The area of the crossing is wide with sandy substrate.

34 Cultural and Socio-economic Environment
3.4.1 Historic Resources
3.4.1.1 Precontact Period (8,000 BP to Contact with Europeans)

The predecessors of today’s Innu and Inuit culture and society lived in Labrador where they harvested the
resources of theland and the sea, depending on the seasons. Previousarchaeol ogical fieldwork in Labrador-
Ungava and Québec North Shore has generally focused on the coast, where work has established that
archaeological sitesare rich and abundant, and the culture-historical sequence long and complex, extending
over approximately 8,000 years (JWEL/IELP 2001a; 2001b). The sequence begins with an initial
Palaeo-Indian/early Maritime Archaic occupation in the Strait of Belle Isle (McGhee and Tuck 1975).

TheMaritime Archaic Indiansmoved into theregion from the south asthe glaciersretreated and theland and
sea became accessible and capable of providing resources. Maritime Archaic Indians harvested marine and
terrestrial animals on a seasonal basis and expanded northward along the coast over thousands of years
(Fitzhugh 1972).

After 4,000 BP, coastal Labrador was also colonized by Arctic-adapted peoples from the north (Cox 1978).
Thereafter, Labrador precontact history is characterized by Intermediate Indian (Nagle 1978) and Recent
Indian (Fitzhugh 1978a) occupati onsinterdigitating with Palaeo-Eskimo occupations (Pre-Dorset, Groswater,
Dorset), culminating with the arrival of the Thule, ancestors of the modern Labrador Inuit, approximately
700 BP (Fitzhugh 1994; IELP 2002; Kaplan 1983).

The Pre-Dorset moved into Labrador from the eastern Arctic. The Pre-Dorset culture expanded down the
coast of Labrador to roughly asfar south asthe Nain area(Cox 1978). They harvested resourcesfrom marine
waters and forested inner bays on a seasonal basis (Hood 1993). The next known occupation of Labrador
occurred during the Intermediate Indian period when a group of people moved into Labrador from areasto
the south and west (Nagle 1978). Intermediate |ndians harvested interior resources for most of the year and
made limited use of marine and coastal resources during the summer months (Fitzhugh 1972).
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Sites associated with the Groswater culture are found along the coast of Labrador and on the island of
Newfoundland. Archaeological evidence indicates their subsistence strategy was focused primarily on
marine and coastal resources, with more limited, seasona harvesting of interior resources. Dorset people
alsorelied heavily on marine and coastal animals and their sitesare found along the entire coast of L abrador
and on the island of Newfoundland (Cox 1978; Fitzhugh 1972; Tuck and Fitzhugh 1986).

The late precontact Indian culture may be descended from the previous Intermediate Indian culture and,
possibly, from remnant Maritime Archaic Indian groups farther south. The late precontact Indians had an
interior/maritime adaptation, similar to that of the Maritime Archaic culture, although it islikely that they
spent much more time in the interior. Innu of Labrador are descended from the late precontact Indians
(Loring 1992).

Thelast precontact occupation of Labrador was by the Thule culture. Thule people migrated into L abrador
from the eastern Arctic. Within afew generations of arriving in Labrador, people of this highly successful
marine hunting culture had moved down the coast as far south as Nain (Fitzhugh 1977). Inuit of Labrador
are descended from the Thule.

In summary, Labrador was colonized initially by Maritime Archaic groups from the south shortly after
deglaciation. These groups arrived in the southeast part of Labrador by 8,000 BP and had colonized most
of coastal Labrador, between the Strait of Belle ISe and Lake Melville by 7,500 BP. A sequence of Indian
occupations may be traced from that time to the present day Innu along the coast and in the hinterland.
Palaeoeskimo groups first arrived in Northern Labrador from the eastern Canadian Arctic region by 4,000
BP and reached the central and southern Labrador coast by 2,800 BP. Thule groups, the direct ancestors of
thelnuit, arrived in Northern Labrador by 900 BP and their culture progressively replaced the Dorset culture.
Aspects of Labrador precontact history are discussed within the content of the larger discussion of historic
resourcesin Section 6.11.

3.4.1.2 Historic and Contemporary Period (Arrival of Europeansto Present)

Archaeol ogical and historical records al so confirm alengthy European presence on the Québec North Shore
and coastal Labrador from Sept-1les to Hamilton Inlet. Thiswas one of the first area of North Americato
come to the attention of Europe and beginning with a probable Norse occupation in the eleventh century.
Sincethat time, the area has seen almost continuous occupation or exploitation by the French, Basques and
British during the past five centuries.

Thefirst Europeansto see L abrador werethe Norse approximately 1,000 yearsago. After approximately 500
BP, Labrador also became afocus for European activities, including whaling - initially by Basque whalers
in the 16" century (Tuck and Grenier 1989), fishing, sealing, and fur-trading (Kennedy 1995; McAleese
1991). The abundant resources soon attracted European fishers and merchants to the coast of Labrador.
French, Portuguese and Basqgue fishing fleets soon made annual treksto Labrador to harvest fish and bring
the catch back to Europe. Archival documentsindicate amicablerelationsbetween the Basgqueand the native
Indians, who were reported to have assisted in flensing and rendering whal e blubber into oil destined for use
in Europe (Barkham 1980 in Loring 1992).
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European fishing in the waters off Labrador continued through the succeeding centuries and remained an
important mainstay of the economy up until the closure of the commercial cod fishery inrecent years. The
17", 18" and 19" centuries saw the introduction of new European economic pursuits (e.g., the fur trade) and
ideological belief systems. After British sovereignty over Canada was established with the Treaty of Paris
in 1763, Moravians established a number of missions along the North Coast of Labrador, and permanent
settlements were established. These European influences resulted in broad, sweeping changes to the
traditional settlement, subsistence patterns, and belief systems of the Aboriginal peoplesof Labrador (Brice-
Bennett 1977). Y ear-round settlement in communities, and the introduction of European economiesto Innu
and Inuit populations, changed their culture and traditional lifestyles and European diseases caused drastic
reductionsin their populations.

The Innu of Labrador are part of a population of approximately 10,000 whose traditional land baseincludes
most of the Quebec/L abrador Peninsula. Their language bel ongsto the Algonquan linguistic family and they
share many cultural traits with their western neighbours, the Cree. Historically, they were known as the
Montagnais and Naskapi, depending on where they lived (Armitage 1990).

The Naskapi Innu culture was closely tied to the migratory caribou herds. Traditionally, these Innu groups
spent most of the year intheinterior of the Quebec-L abrador peninsula, hunting caribou and small game and
fishing (Loring 1992). The necessities of life (physical and spiritual) were obtained from the caribou.
Summer was atime of visiting, relaxation, and preparing gear for the winter hunting groups. This mobile,
interior-oriented settlement pattern was maintained until a major decline of the caribou population in the
early twentieth century, after which Innu maintained aregular seasonal presence near the coast and became
more closely linked to the trading posts at Utshimassits and elsewhere along the coast (Leacock and
Rothschild 1994; Loring 1992; VanStone 1985). Historic and contemporary camp locations reflect a
complex network of travel routes, linking Québec North shore and Central Labrador Innu communities
(JWEL/IELP 2001&; 2001b). Historic and Contemporary Innu Land and Resource use are further discussed
in Section 6.12.

Contemporary L abrador Innulive primarily inthe communitiesof Sheshatshiu, Utshimassitsand Natuashish.
The economy is based on employment (e.g., construction, transportation) but still includes the opportunity
to pursue traditional harvesting activities with the aid of modern hunting and fishing gear and means of
transportation (snowmobiles, motorboats and aircraft).

3.4.2 Regionsand Communities

L abrador encompasses a vast area with diverse social and economic landscapes, and is often thought of as
being comprised of anumber of socioeconomicregions(regional economiczones). Theseregions, and select
communities within them, are illustrated in Figure 2.3.

Central Labrador (Regional Economic Zone 3) istheinland areaadjacent to Lake Melville, and includesthe
Town of Happy Valley-Goose Bay (L abrador’ slargest community), the Town of North West River, thelnnu
community of Sheshatshiu and the smaller settlement of Mud Lake.
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Southern Labrador (Regional Economic Zone 4) is the area between Groswater Bay and Cape Charles. It
includes the Towns of Cartwright, Charlottetown, Port Hope Simpson, St. Lewisand Mary’ s Harbour, and
the smaller communities of Paradise River, Black Tickle-Domino, Norman Bay, Pinsent’s Arm, Williams
Harbour and Lodge Bay. There are also a number of smaller coastal settlements in the region which are
inhabited on a seasonal basis.

Inwestern L abrador, the Hyron regiona economic zoneincludesthe neighbouring mining townsof L abrador
City and Wabush, and the community of Churchill Falls.

TheLabrador Straitsistheregion acrossthe Strait of Bellelslefrom theisland of Newfoundland. Itincludes
the Towns of Red Bay, Pinware, West St. Modeste, L’ Anse au Loup, Forteau and L’ Anse au Clair, and the
communities of Capstan Island, L’ Anse Amour and Point Amour.

Along the northern coast of Labrador, the Inukshuk regional economic zone encompasses the area north of
Hamilton Inlet. It includes the Town of Nain and the communities Hopedale, Makkovik, Postville, and
Rigolet, the populations of which are predominantly Inuit. The Innu community of Utshimassits is also
located on the north coast. The residents of this community are in the process of being relocated to a new
community, currently under construction at Natuashish (Sango Bay).

The following sections provide a description of the existing socioeconomic environment of Labrador. The
discussion focuses primarily on those regions through which the proposed highway will pass (i.e., Central
and Southern L abrador). However, it also includes consideration of other Labrador regions, asthe proposed
project will provide improved access to a number of these aress.

3.4.3 Population

Population data for Labrador, including each of the regions and communities discussed above, and for the
province of Newfoundland and Labrador as awhole are provided in Table 3.5.

In 2001, the population of Central Labrador was 9,654, which comprised 34.6 percent of the population of
Labrador asawhole. During that year 82.5 percent of Central Labrador’ s population resided in the Town of
Happy Valley-Goose Bay, with 11.7 percent in the communities of Sheshatshiu and Mud Lake and the
remaining 5.7 residing in North West River. The region’ s total population decreased by 5.7 percent from
1996 to 2001, with only Sheshatshiu/Mud L ake seeing a population increase over that period (Table 3.5).

A total of 2,717 persons resided in Southern Labrador in 2001, representing 9.8 percent of Labrador’ stotal
population. Cartwright is the largest community in Southern Labrador, with 23.2 percent of the region’s
populationin 2001. Port Hope Simpson and Mary’ sHarbour comprised 18.7 and 16.6 percent of theregion’s
population in that year, respectively. Southern Labrador’ s population decreased by 5.5 percent from 1996
to 2001 (Table 3.5).
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Thepopulationsof Labrador’ sother regionsranged from 1,996 (L abrador Straits) to 10,283 persons (Western
Labrador) in 2001. The 2001 population of Labrador as awhole was 27,864, comprising 5.4 percent of the
total population of the province of Newfoundland and Labrador (512,930). From 1996 to 2001, Labrador’s
population decreased by approximately 5.7 percent (Table 3.5).

Between 1996 and 2001, both Southern and Central Labrador underwent population changes. In Southern
L abrador, all but two towns (Cartwright and Charl ottetown) had adeclinein population. In Central L abrador,
Happy V alley-Goose Bay showed adeclinein popul ation, while other communitiesexperienced apopul ation
growth. The population in both areasisamix of aboriginal (i.e., Innu, Inuit, and Métis) and non-aboriginal

peoples.

Table3.5 Population by Community and Region

Community/Region | 1996 2001 % Change

Central Labrador
Happy Valley-Goose Bay 8,655 7,969 -7.9
North West River 567 551 -2.8
Sheshatshiu and Mud Lake (Subdivision C, SUN*) 1,018 1,134 +11.4
Total 10,240 9,654 -5.7
Southern Labrador
Cartwright 628 629 +0.2
Charlottetown 330 346 +4.8
Port Hope Simpson 577 509 -11.8
St. Lewis 312 290 -7.1
Mary’s Harbour 474 450 -5.1
Subd. B, SUN* 555 493 -11.2
Total 2,876 2,717 -55
Western Labrador
Labrador City 8,455 7,744 -8.4
Wabush 2,018 1,894 -6.1
Churchill Falls (Subdivision D, SUN*) 717 645 -10.0
Total 11,190 10,283 -8.1
Labrador Straits
Red Bay 275 264 -4.0
Pinware 144 140 -2.8
West St. Modeste 170 175 +2.9
L’Anse au Loup 621 635 +2.3
Forteau 505 477 -55
L'Anseau Clar 264 241 -8.7
Subd. A, SUN* 83 64 -22.9
Total 2,062 1,996 -3.2
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Community/Region 1996 2001 % Change
Labrador North Coast
Nain 1,176 1,159 -1.4
Utshimassits 512 580 +13.3
Hopedale 591 559 -5.4
Postville 223 215 -3.6
Makkovik 367 384 +4.6
Rigolet 317 317 0
Total 3,186 3,214 +0.9
Labrador (Total) 29,554 27,864 -5.7
Newfoundland and Labrador (Total) 552,156 512,930 -7.1
Notes:
* The smaller, unincorporated communities of that region (combined population).
1996 population data provided in this table are based on revised data issued by Statistics Canada after the official census
E%ﬁ?csiz Statistics Canada 2002.

3.4.4 Community Life

In Southern Labrador, Cartwright, Charlottetown, Port Hope Simpson, St. Lewis, Mary's Harbour and Red
Bay are incorporated towns. In Central Labrador, the towns of Happy Valley-Goose Bay and North West
River areincorporated, while the community of Sheshatshiu is administered under their Band Council and
Mud Lakeisunincorporated. Happy Valley-Goose Bay serves asthe main administrative centrefor Central
Labrador. All municipalitieshave municipal plansthat defineland use designations and the manner inwhich
development may occur and each municipality isin charge of providing and maintaining infrastructure such
as roadways and solid waste management.

Residents rely on marine transport in the summer and fall for travel and the movement of goods, and
snowmobiles in the winter. Access to scheduled air service year-round is available to all communities for
travel within Labrador and to other regions. Common daily transport within towns and communitiesis by
foot, vehicle, all-terrain vehiclesinthe spring to fall and snowmobilesinthewinter. Whilelarge centreshave
year-round road access, snowmobile use is still common in the winter. A network of secondary roads
connects all towns and two primary roads, sections of the TLH, extend from western Labrador to Happy
Valley-Goose Bay and Red Bay to Cartwright.

Health care servicesand infrastructurein Southern and Central Labrador fall under thejurisdiction of Health
Labrador Corporation and Grenfell Regional Health Services. The Health Labrador Corporation, based in
Happy Valley-Goose Bay, is responsible for community clinics and mental health services in the local
communities. The Grenfell Regional Health Services is based in St. Anthony (Newfoundland) and is
responsible for health care and community and mental health services in the remaining areas of Southern
Labrador and the Labrador Straits. The Department of Human Resources and Employment is responsible
for income support and labour market services. The Department of Health and Community Services is
responsiblefor child welfare, community corrections services, and family and rehabilitative services. Within
Southern Labrador, social servicesare provided through officesin Cartwright, Mary’ sHarbour and Forteau.
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Within Central Labrador, servicesare provided through officesin Happy V aley-Goose Bay and Sheshatshiul.
These government departments have a number of programsin place.

Policing in Labrador istheresponsibility of the RCMP. There are detachmentsin Happy Valley-Goose Bay,
Cartwright, and Mary’ sHarbour. Happy V alley-Goose Bay has asemi-volunteer fire department. There are
volunteer fire departments in North West River/Sheshatshiu, Charlottetown and Cartwright. Volunteer
departments are responsible for handling all fires within towns and at waste disposal sites. Forest fire
suppression and monitoring is the responsibility of the Department of Forest Resources and Agrifood. The
L abrador Regional Officeislocatedin Happy V alley-Goose Bay, supported by District Officesin Cartwright
(Districts 20 and 21) and North West River (District 19). In addition, there are satellite offices for District
21 in Port Hope Simpson and Red Bay.

Most towns and communities have recreational facilities availablefor residents. Snowmobiling isapopular
pastime in the winter months as arecreational activity, with alarge amount of trails available for travel. In
addition, there are other outdoor activities such as skiing and snowshoeing. Sports such as curling, hockey
and skating are also popular, and many communities have outdoor and indoor rinks. Various churches have
been established throughout the communities. The region also has atradition of local “ craft” culture, which
isreflected across all of Newfoundland and Labrador.

3.45 ResourceUseand Users

Labrador residents make use of land and water resources for subsistence and recreation and, to a limited
degree, commercial ventures. A variety of other resource use activities could potentially be carried out in
theareainwhichthe TLH —Phase 11 will belocated. Activitiesinclude hunting, trapping, fishing, forestry,
mining and quarrying, military activities, parks, reservesand special areas, and cabins, trailsand recreational
areas. Resource usersinclude the Innu, Settler/Métis, other residents of Labrador and tourists to the area.

The TLH - Phase I11 passes through an area that has traditionally been used by the Innu and is currently
subject to a land claim being negotiated between Innu Nation and the governments of Canada and
Newfoundland and Labrador. The harvesting areas most important to Sheshatshiu Innu are the Mealy
Mountains, the shoreline of Hamilton Inlet (near the mouth of river and streams), the shoreline of major
riversinthearea, in particular the Kenamu, Kenemich and Englishrivers, Paradise River and the upper parts
of Saint-Paul and Saint-Augustin rivers, Eagle River and itstributaries and the shoreline of the larger lakes
at the headwatersof the Eagle River (JW 2003a). Caribou and fish, supplemented by beaver, porcupine, seal,
hare, grouse, ptarmigan and waterfowl, are the main animals harvested. The Innu also trap otter, mink,
muskrat, fox, lynx, marten and ermine, aswell ashunt black bear. Berriesarealso gatheredinthemidtolate
summer. Trees, mainly black spruce, birch and tamarack are harvested for firewood, shelters, toolsand other
implements (JW 2003a).
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Land areas historically used by the Settler or Métis overlap with those used by the Innu, including trapping
along the Eagle, Paradise and Kenamu rivers, and hunting in the Mealy Mountains and the Eagle River
Plateau (JW 2003a). Settlers from the Happy Valley-Goose Bay area primarily used the Traverspine and
Kenamu rivers, the Mealy Mountains and eastward towards the Eagle Plateau, whereas Settlers from
Cartwright and Paradise naturally tended to use Paradiseand Eaglerivers, aswell asthe Great M eshes (Stopp
2002). Furbearerstrapped included beaver, fox, lynx, marten, otter and mink While trapping, subsistence
activitiesincluded hunting caribou when avail able and porcupine, partridges and rabbit for immediate needs
(Stopp 2002).

The 95 watercourse crossings along the route are located within the Churchill River, Traverspine River,
Kenamu River, Eagle River and Paradise River watersheds. The Eagle and Paradiseriversreceive the most
use, while activity on the Kenamu and Traverspine riversis primarily limited to the lower portions of the
rivers, due to inaccessibility in the upper portions of the rivers (JW 2003a).

Wildlife hunting has played akey rolein both historical and contemporary land usein Labrador (JW 20033).
Moose hunting occurs at the western (Muskrat Falls area) and eastern (Paradise River) portions of the
proposed TLH - Phase I11. Moose hunting is not permitted south of Lake Melville. Caribou hunting south
of LakeMeélvilleisalso not permitted asthe MM CH isprotected under COSEWIC and provincial legislation.
Black bear hunting is permitted in the area around the TLH - Phase 111. However, the number of licenses
issued annually islow. Bearsappear to be morelikely destroyed around communitiesfor nuisance reasons.
Small game (ptarmigan, grouse and hare), migratory birds (ducks, geese and snipe) and murres are also
hunted in Central and Southern Labrador. Thereisno legal hunting of harlequin ducks, asthey are protected
under COSEWIC and provincial legislation. All seabird species, except murres, are protected under the
Migratory Birds Protection Act.

Trapping isalso carried out in the study area, primarily in the Eagle River areain the east, and in the west,
inthe Kenamu River and TraverspineRiver areas (JW 2003a). Themain speciescurrently targetedismarten,
due to the continued higher value of marten pelts. Other species trapped are beaver, ermine, weasel, fox,
coyote, lynx, mink, muskrat, otter, squirrel and wolf.

In Central and Southern Labrador, Atlantic salmon, Arctic char, brook trout, lake trout, northern pike and
smelt are most important species from a recreational or subsistence perspective. Of the five watersheds
crossed by the TLH - Phase Il route, only two have scheduled salmon rivers, i.e., the Eagle River and
Paradise River watersheds (JW 2003a). There are 16 scheduled riversin the areaand all are located in the
Eagle River and Paradise River watersheds. A special trout management planisalso in place for Gilbert's
Lake and Chateau Pond in Zone 3. Labrador residents (Aboriginal and non-Aboriginal) can also participate
in a subsistence fishery for salmon and trout. The Innu have a co-management arrangement with DFO.
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Along the proposed TLH - Phase Il route, resident angling activity is currently concentrated near the
communities of Happy Valley-Goose Bay and Cartwright (JW 2003a). Near Happy Valley-Goose Bay,
anglers fish avariety of species, with the most common being brook trout or speckled trout. Many of the
lakes in the region are used for trout angling, but Lake Melville, Grand Lake and certain tributaries to the
Churchill River are probably the more common fishing areas. Salmon angling in the Happy Valley-Goose
Bay areaislimited. Icefishingisalso common inthe Happy Valley-Goose Bay area, in particular on Lake
Melville(W. Maclean, pers. comm.). Salmon fishing isprobably themost common activity inthe Cartwright
and Paradise River area, with fishing occurring on the Eagle River, White Bear River, Paradise River and
North River. Smelt fishing and, to alessor degree, trout fishing also occur. Resident fishers account for the
bulk of the fishing activity, with the number of resident fishers having almost tripled over the past decade.
Thenumber of non-resident (Canadian and foreign) have a so increased. Smelt isthe most commonly caught
species, followed by brook trout, landlocked salmon, sea trout, Arctic char, lake trout, northern pike and
Atlantic salmon.

There are 19 commercia outfitting camps located in Central and Southern Labrador near the TLH - Phase
I11 routethat offer fishing and/or big game hunting adventures (JW 2003a). Each of theseare”fly-in” camps,
currently accessed by float plane and/or helicopter, usually from Happy Valley-Goose Bay. Fishing activity
at these campsisusually within approximately 5to 10 km of the camp location. Most if not all of the angling
undertaken at these camps is hook and release only.

There are no existing provincial or federal parksin Central Labrador. However, the Mealy Mountains have
been identified by Parks Canada as a candidate for national park status. The study area for the proposed
Akamiuapishku/Mealy Mountains National Park encompasses approximately 21,500 km?, extending from
Lake Melville and Groswater Bay, south to the Eagle River and east from the Kenamu River to the coast of
Labrador. The proposed highway will cross the southern portion of the park study area, south of Park Lake.
Thereareno proposed provincial parksand reservesin Central Labrador, and there has been no indepth study
of candidate sites in Labrador to date (S. French, pers. comm.). There are currently no riversin Labrador
designated or nominated under the Canadian Heritage Rivers System (CHRS). However, the CHRS Board
has approved the preparation of asystemsstudy of riversin Labrador. Therearefivelnternational Biological
Programme (IBP) sitesin Central Labrador, but no wildlife or wilderness reserves. There is one ecological
reserve within the region; the Gannet | slands Ecol ogical Reserveisagroup of seven islands at the mouth of
Sandwich Bay.

Local trails exist around communities throughout Central and Southern Labrador, and are used by local
residents, primarily for hunting, fishing, trapping and berry-picking activities. A developed biking trails
exists in and around Happy Valley-Goose Bay. Recreational activities such as cross-country skiing and
hiking are not common in Central and Southern Labrador, and canoeing and kayaking are also limited.
However, snowmobiling is popular, with trail systems existing throughout Central and Southern Labrador.
Cabins are common throughout Central and Southern Labrador and are used for hunting, trapping, fishing
and general recreational purposes.
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The area at the western end of the TLH - Phase Il route (both north and south of the Churchill River)
contains L abrador’ smost productiveforests (DFRA 2002a). Theareasaround ParadiseRiver and Cartwright
are noted to contain commercial timber. Black spruce and balsam fir are the most common tree speciesin
the area. Forestsintheareaare currently managed primarily for fuelwood and lumber. Only asmall portion
of these two areas of commercial timber have been subject to forest harvesting operations, which have been
relatively small scale. While all commercial harvesting activities at the western end of the route have
occurred north of the Churchill River, inan area15to 80 km northwest of Happy Valley-Goose Bay, thearea
south of theriver isalso included in the forest management plan for the area. The areasouth of theriver has
agreater area of productive forest and an estimated volume of net commercial timber more than twice that
of the north area.

There are no producing mines or developing propertiesin Central and Southern Labrador; however, some
mineral exploration hasand continuesto occur in Southernand Central Labrador. Thetransmissionlinefrom
the hydroelectic power generating facility at Churchill Falls is the only hydroelectric development
infrastructure in the study area. However, a new dam and power plant have been proposed for the lower
portion of the Churchill River at Gull Island withrelated transmissioninfrastructure. Aswell, approximately
92 km of the TLH - Phase Il route lies within DND’s low-level flight training area (LLTA)).

3.4.6 Employment and Business

Central Labrador has atotal labour force of 5,320 persons, of which 90.5 percent resided in Happy Valley-
Goose Bay. Theregion had a participation rate of 72.4 percent, and an overall unemployment rate was 18.0
percent. Of those who received employment incomein 1995, 50.3 percent worked full-timefor theentireyear
(Statistics Canada 1998).

Southern Labrador has a total labour force of 1,040 persons (Statistics Canada 1998). Labour force
participation rate was 48.3 percent, which was considerably lower than that of L abrador, and Newfoundland
and L abrador asawhole. Regiona unemployment ratewas 52.4 percent, which wasal so considerably higher
than that for Labrador as awhole. Of the Southern Labrador residents who received employment incomein
1995, only approximately 17 percent worked full-timefor the entire year. The remainder worked seasonally
or on a part-time basis.

3.4.6.1 Central and Southern L abrador

Happy Valley-Goose Bay is the largest community in Labrador, and has a relatively well-developed and
diversified economy. Low-level military flight training forms the basis for the economy of the Central
L abrador region. Happy Valley-Goose Bay offersawiderange of commercial goodsand services, and serves
asthe primary administrative and service centrefor central and northern Labrador, with various government
agencies and educational and health care services located there. The communities of North West River and
Sheshatshiu are located approximately 25 km northeast of Happy Valley-Goose Bay, and include a number
of businesses. The smaller settlement of Mud Lakelocated 5 km to the east of Happy Valley-Goose Bay. A
considerable portion of the labour force of these smaller communities is employed in the provision of
government services, and many residentsal so still practicetraditional, “ non-wage” activitiessuch ashunting,
trapping and fishing.
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Economic activity in Southern Labrador hastraditionally been based on the inshorefishery, particularly the
harvesting and processing of species such as cod and salmon. Despite the downturn in these traditional
fisheries, the exploitation of alternative species (particularly shellfish), has resulted in a substantial amount
of fish harvesting and processing in Southern Labrador in recent years. The number and type of businesses
inthe Southern Labrador regionisrelatively limited, although thisvariesconsiderably between communities.
Althoughisolation hastraditionally limited economic devel opment and diversification in Southern L abrador,
improved accessto, from and within the region asaresult of the recently completed TLH - Phasell (Red Bay
to Cartwright) will likely provide opportunities for future economic growth.

3.4.6.2 Other Regions

In Western Labrador, the economies of Labrador City and Wabush are based primarily on iron ore mining.
The Churchill Falls(Labrador) Company (CFL Co) operatesa’,428 MW hydroel ectric generating plant and
related transmission infrastructure at Churchill Falls.

Fishing activity has traditionally been an important component of the economy of the Labrador Straits and,
like Southern Labrador, recent years have seen a focus on the harvesting and processing of shellfish.
However, the Labrador Straitsregionischaracterized by asomewhat stronger and morediversified economy
than those areas further north along the Labrador coast.

Theeconomy of Northern Labrador haslong been based on acombination of casual or seasonal employment
and resource harvesting activities such ashunting, trapping, fishing and gathering activitiesthat providefood,
incomeor both (VBNC 1997). Economic activity in Northern L abrador includescommercial fishing andfish
processing, quarrying at Ten Mile Bay near Nain, and other businesses. A considerable portion of the
region’ swage economy isalso based on the provision of government, health and education servicesin these
communities. Voisey’s Bay Nickel Company Limited (VBNC) (a division of Inco Ltd.) is currently
developing a nickel-copper-cobalt mine and mill at Voisey’s Bay, located in Northern Labrador.

3.4.7 Tourism and Recreation

Tourism is an integral part of the Labrador economy, and offers considerable potential for future
development. Tourism-related activities which occur in Labrador at present include hunting and fishing,
nature tourism (e.g., bird, whale and i ceberg watching), adventure tourism (e.g., camping, hiking, kayaking
and canoeing), and cultural and heritage tourism (e.g., visiting historic sites and festivals).

Sports fishing and hunting have traditionally been the primary contributors to Labrador’ s tourism industry
(DDRR 1996). There are currently approximately 70 commercia outfitting camps throughout L abrador
which offer fishing and/or big game hunting adventures (DTCR 2002a). There are also adventure tours for
whale, seabird and iceberg watching along the coast. L abrador’ srugged and scenic natural environment also
offers considerable opportunities for camping, hiking and boating, with a number of existing and proposed
parks and reserves (Section 3.4.5). There are also various historic and heritage attractions and festivals
throughout Labrador which attract tourists each year.
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Theseattractionsand eventsare complemented by arange of tourism-rel ated servicesand infrastructure, such
as transportation, accommodations, and food and beverage establishments.

In addition to being important aspects of Labrador’s tourism industry, outdoor activities such as hunting,
trapping, angling, berry picking, snowmobiling, and boating are also very popular among local residents
(Section 3.4.5). Communitiesintheregion haveal so established and maintain recreational infrastructureand
services (e.g., stadiums, swimming pools, soccer and softball fields, community centres, playgrounds). The
number and type of facilitiesvaries considerably between communities, and isgenerally greater inthelarger
municipalities, such as Happy Valley-Goose Bay.

3.5 DataAvailability and Gaps

When the environmental assessment was initiated, areas of concern with respect to data availability and
quality included raptors, migratory birds/waterfowl, caribou, detailed information on watercourse crossings,
historic resources, wetlands, riparian and sensitive habitat, species at risk, and Innu land and resource use.

Thelack of information on avifauna(raptorsand waterfowl) and caribou was addressed in component studies
conducted in conjunction with the environmental assessment. These studies provided the data necessary to
assess the environmental effects on avifauna and caribou.

Detailed information on specific watercourse crossing locations could not be obtained, because the highway
route has not been surveyed and detailed designinformationisnot available. Therefore, an aerial survey was
conducted to gather information on approximate crossing locations of 95 watercourses. The 95 crossing
locations were photographed and 250 m sections above and bel ow the crossing were videotaped. A ground
survey was conducted at 35 of the watercourse crossings, where WST is planning to install pipe arches or
bridges (Table 2.3). Inaddition to documenting information on the characteristics of each crossing location,
information on riparian vegetation was also collected at each crossing location.

A separatefield investigation was conducted of wetlands al ong the proposed highway route. Wetlandswere
identified and described through areview of topographical mapping and aerial photography for the area, and
helicopter and ground-based surveys. Literature on speciesat risk in Labrador wasreviewed to identify any
species that may potentially be designated under the COSEWIC list and/or the provincial Endangered
Soecies Act.

Thefact that the route has not been surveyed al so affected the historic resourcesfield study. Thepreliminary
right-of-way was investigated.

Asthe highway will cross land that is subject to aland claim by Innu Nation, and concerns regarding Innu
land and resource use had been identified, a separate study of Innu land and resource use was conducted by
Armitage and Stopp (2003).

NFS8558-0013 « TLH - Phase Il EIS « January 31, 2003 Page 131
© Jacques Whitford Environment Limited and Innu Environmental Limited Partnership 2003



Data availability on wildlife harvesting (e.g., number of wildlife being harvested) was limited or provided
as estimates only, and in most cases, was not available. There were also no data available on illegal
harvesting activity. In addition, information on cabin locations was not available.

Comprehensiveand up-to-dateinformationisavailable regarding Labrador’ s socioeconomic environment.
Datafrom existing sources, such asthe Census of Canada, wereidentified, reviewed and used in conducting
the environmental assessment, with additional information gathered through interviewswith local residents
and officias as required. Therefore, there is adequate information available regarding the socioeconomic
environment upon which to base the environmental assessment.

3.6 Likely Future Conditions

Without the highway, no substantial changesare expected to occur with respect to avifauna, wildlife, historic
resources, services and infrastructure, and employment and business. Avifauna and wildlife (including
caribou) will be subject to similar pressures from hunting and trapping. If fur prices remain low, trapping
will not likely increase. Also, continued out-migration may lead to a decrease in hunting and trapping
activity.

As changes have been noted in the recent past with respect to resource use and users and tourism and
recreation, it can be expected that these components may be subject to some further change. Given that
fishing activity among residents has almost tripled in the past decade and non-resident fishing activity has
alsoincreased, there may befurther increasesin the number of fishersand fishing activity, especially if there
isany expansion of the tourism industry in the area. Asfishing appearsto be the most common and widely
practiced harvesting activity in the area, any growth in the tourism sector is likely to be focused around
fishing. Similarly, any further cabin development or recreational usein the areamay also lead to additional
fishing activity. Any increased harvesting pressure on fish resources could haveimplicationsfor fish stocks.

Should the Akamiuapishku/Mealy Mountains National Park be established, it would encompass
approximately 21,500 km?, extending from Lake Melville and Groswater Bay, south to the Eagle River and
east from the Kenamu River to the coast of Labrador. The park would set rules that would offer protection
to resources within its boundaries, as well as rules regarding resource use activities within the park.
Similarly, should any area river be designated a Canadian Heritage River, this would also bring with it
additional protection rules for that river.

Most historic resourcesand siteswill remain asiswithout the highway. Some historic resourcesin Southern
Labrador, such as historic buildings within communities, may be restored and maintained as tourist
attractions. However, there are few such buildings remaining and others may be lost if action is not taken
soon to save existing structures. Growth in the region’ stourism industry is expected to be slow without the
highway.
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The socio-economic environment of Labrador will be affected in the future by other on-going and potential
projects and activities. As well, change in Southern Labrador will continue as a result of the recently
completed TLH - Phase Il (Red Bay to Cartwright). Therecently proposed changesto Southern Labrador’s
marine and air traffic services and infrastructure and any related socio-economic effectswill occur whether
or not the TLH - Phase I11 is constructed.

ThePhasell portion of the highway will likely provide opportunitiesfor future economic growth in Southern
Labrador, in areas such as forestry, mineral exploration and mining, and tourism. Any increase in forestry
activity would likely be concentrated around Happy Valley-Goose Bay north of the Churchill River and in
the Cartwright-Paradise River area. Forestry operations south of the Churchill River would berestricted due
to thelack of access (i.e., no bridge acrosstheriver and no road access). Similarly, any mineral exploration
activity in the area south of Lake Melville would likely remain low. Further activity would likely be
concentrated in Southern Labrador. The low-level flight training activity would continue in the area.

Inaddition, theVoisey’ sBay Mine/Mill devel opment will generatedirect, indirect and induced employment
and business opportunities through Labrador and the province as a whole. This will help to curb the
population declinethat most regions of Labrador have experienced in recent years, aswell ashaving positive
implications for other components of the socio-economic environment such as services and infrastructure.
The development of other potential large-scale projects, such as the Churchill River Power Project (if it
proceeds), would contribute further to these positive socio-economic effects in Labrador.

The environmental effects analyses presented in Chapter 6 of this EIS consider the likely future condition
of the environment as a result of these other activities in assessing and evaluating project-specific and
cumulative environmental effects.
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40 ISSUE SCOPING AND STAKEHOLDER CONSULTATION

The scope of an environmental assessment must be established early inthe processto ensurethat theanalysis
remains focussed and manageable. Valued Environmental Components (VECS) (i.e., components of the
natural and socio-economic environment that are valued by society) are used to focus an assessment. An
issue scoping processisused to definethe VECsfor an environmental assessment and identify the key issues
and concernsto be considered in an assessment. This chapter outlinestheissue scoping process undertaken
to identify VECs, both biophysical and socio-economic, for the TLH - Phase 11 environmental assessment
and the issues and concerns to be considered in the assessment.

41  Project Scope

Theproj ect scope encompassesthose componentsand activities considered part of the proj ect for the purpose
of the environmental assessment (Canadian Environmental Assessment Agency 1994). Understanding the
project scope is important for carrying out the issue scoping exercise and determining the VECs to be
considered in the assessment.

The componentsand activitiesof the TLH - Phaselll project arediscussed indetail in Chapter 2. The project
encompasses al construction and operations activities and structures within the 40 m right-of-way for the
highway, including intersections, watercourse crossings, temporary watercourse diversions, laydown areas,
borrow pits, construction camps, waste disposal infrastructure, maintenance depots, signage and roadside
pull-offs.

All phases of project design, construction and operation, as defined in Chapter 2, are considered within the
project scope. Accidental events which may occur along the route in relation to project activities and
components described above are also considered within the scope of the project. Accidental events
considered are highway failure, fires, fuel or chemical spills, vehicle and equipment collisions and other
accidents, and vehicle failure.

4.2  lssues Scoping

The scoping process for the TLH - Phase |11 environmental assessment involves:

. reviewing the guidelines issued by the Department of Environment for the assessment;

. consulting with the Innu;

. holding public information sessions,

. consultingwith outfitters, municipalities, and local economic devel opment and tourism organi zations,

. reviewing public submissions received during the public review period for the project registration;

. reviewing results of field and archival research undertaken in relation to the assessment; and

. reviewing reports and documentation related to work already undertaken on Phases| and Il of the
TLH.
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The results of the issue scoping exercise for the EIS prepared for Phase 11 of the TLH were reviewed at the
outset of thisscoping exercise. 1ssuesand concernidentified during thispreviousenvironmental assessment
revolved around the following subject areas: highway design and construction; highway maintenance and
operation; employment and business; biophysical resourcesand their use; servicesand infrastructure; culture
and heritage; and environmental assessment and planning. While this previous work gave an indication of
the nature of issues and concerns associated with such aproject, a separate, extensive i ssue Scoping exercise
was conducted for TLH - Phase I11 environmental assessment. The results of this exercise are presented in
the following sections.

4.2.1 Environmental Assessment Guidédines

The Guidelines for Environmental Impact Statement and Comprehensive Sudy, Cartwright Junction to
Happy Valley-Goose Bay Trans Labrador Highway, as issued by the Department of Environment on
December 19, 2002, provide the framework for the environmental assessment. Discussionswere also held
with representatives of the Environmental Assessment Committee (see Section 1.3.1), established by the
Department of Environment for the assessment, to clarify specific requirements pertaining to work scope.

K ey subjectsidentified by regulatory agenciesfor considerationinthe El Sand comprehensive study are (also
refer to the Table of Concordance provided in the Executive Summary):

. Innu land claim and consideration of the requirements to be outlined in a future final agreement;

. project description providing details on project structures and features, location and study area;

. project rationale;

. alternatives to and for carrying out the project;

. relationship to regulatory agencies, legislation, policies and permitting;

. site preparation and construction practices;

. construction schedule;

. erosion and sedimentation control practices,

. watercourse crossing structures, includinglocation, structuretypeand specifications, andinstallation
practices;

. control of visual, dust and noise aspects of construction;

. mitigation measures for effects on terrestrial species or habitats;

. excavations, blasting operations and disposal of debris and excess rock;

. acid-generating rock;

. aggregate sources and volume;,

. storing, handling and transportation of hydrocarbons and other hazardous materials;

. establishing, operating and removing construction camps and laydown areas;

. waste management at work and camp locations;

. operation and maintenance activities, including maintenance facilities and aggregate sources;

. construction and operation employment, in particular opportunitiesfor women and Innu people, and
training and education requirements,

. construction site decommissioning and rehabilitation;
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highway lifespan and decommissioning;

Aboriginal and other local knowledge of the existing environment;

meteorological and atmospheric conditions;

ambient dust levels;

ambient noise levels;

hydrologic and hydraulic design parameters and methodologies for water crossing structures and
infrastructure for each crossing;

water quality for surface water bodies near the highway route and drainage areas;

geography and topography;

effects of the project on geology and geomorphology;

effects of the project on wetlands;

effects of the project on water resources,

effects of the project on riparian habitat and other sensitive habitat;

effects of the project on flora and fauna species at risk;

effects of the project on fish, including eastern brook trout and Atlantic salmon, and fish habitat;
effects of the project on raptors;

effects of the project on caribou;

effects of the project on furbearers;

effects of the project on migratory birds, including waterfow! and passerine birds,

effects of the project on historic resources;

effects of the project on tourism and recreation;

effects of the project of the establishment and operation of Akamiuapishku/Mealy Mountains
National Park;

effectsof the project on resource use and users, including historic and contemporary land use by Innu
and other Labrador residents, and watercourse navigability;

effects of the project on parks and reserves,

effects of the project on community life;

effects of the project on employment and business, including regional and local economies,
opportunitiesfor Innu people, women and other residents, goods and services supply and production
in the region, and transportation and shipping within the region;

accidental and/or unplanned events,

future environmental condition without the project;

effect on the capacity of renewable resources to meet the needs of present and future generations;,
contribution of the project to sustainable devel opment;

environmental effects assessment and determination of residual effects;

cumulative environmental effects assessment;

technically and economically feasible mitigation measures,

consideration of the precautionary principle;

emergency response/contingency planning;

environmental protection planning;

environmental monitoring and follow-up programs; and

public information program.
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4.2.2 Consultation with Innu Nation

During thewinter 2002, WST carried out acommunity education and consultation programwith Innu Nation
regarding the proposed TLH - Phase I11 project. The program was carried out according to the terms of a
process agreement between WST and Innu Nation, and isreported in the consultation report prepared by Innu
Nation (2002). Thisreport is provided in Appendix C. Innu Nation (2002) indicates that the consultation
program involved:

. briefing meetings, involving representatives of WST and Innu Nation, were held in mid-January
2002;

. aproject manager and three Innu commissioners were hired to carry out the consultation;

. information leaflets describing the project and consultation program were distributed to 220
househol ds;

. a public meeting, hosted by WST and Innu Nation, was held on February 13, 2002 at the L abrador
Interpretation Centre in North West River (18 Innu, not including the Innu commissioners,
participated in the session and tranglation was provided by the commissioners);

. a presentation was made to senior students at Peenamin McKenzie School in Sheshatshiu;

. an announcement about the consultation program was played on the community radio station;

. a questionnaire was devel oped to guide interviews held during the program; and

. interviews were carried out with people (primarily older people) having knowledge about the area

and/or experience with highway development elsewhere in Labrador.

The consultation was carried out by the project manager and Innu commissioners. Information on the
proposed highway and environmental assessment, and direction on consultation methods were provided to
the project manager and commissioners. Maps showing the proposed routesfor the highway and containing
Innu place names were used to aid discussion during the public meeting and interviews. Photos showing
construction activities along the Phase Il portion of the TLH between Cartwright and Red Bay were also
presented during the public meeting. Of the three maor family groupings in Sheshatshiu, the
Mashkuanunnaut are most closely associated with the areathrough which the proposed route for the TLH -
Phase 11 passes (Innu Nation 2002). Therefore, members of this family group were given priority during
the consultation program.

Thegenera view of the Innu emerging from the consultation wasthat it would not matter what the Innu said
about the proposed highway development, it would happen anyway. Given this thinking, the majority
indicated a preference for a route that crossed the Churchill River at Mishtashini-shipss and extended
eastward over the Kenamu River and to the north of Uinikush and Nekanikau (Innu Nation 2002). Thisroute
preferred by the Innuisdiscussed in Section 2.2 and represented by A1, A4 and A5 on Figure 2.4. However,
there were minority opinions, including not building the highway at all and using alternative routes further
north and south of the preferred route (Innu Nation 2002). These suggested alternativeswere presented and
discussed during the consultation program, and they are also shown on Figure 2.4 and discussed in Section
2.2.
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Key concerns noted by Innu informants during the consultation are (Innu Nation 2002):

the highway devel opment should be kept away from the main lakes, including Uinikush, Nekanikau,
Pepuakamau (Crooks Lake), Uapinatsheu-nipi, Mishtashini, Mitshishutshishtun, Eshkanat-
katshipukutiniht, and Mashkunipi, that are used by the Innu for harvesting activities,

primary areas used by the Innu in the Akamiuapishku (Mealy Mountains National Park) areawould
likely be subject to an increase in use by non-Innu people;

increased harvesting activities by non-Innu people would lead to a decline in animal and fish
populations, in particular the salmon population on the | atuekupau-shipu (Eagle River);

bridge crossings, such as the one on the Kenamu River, would lead to over-harvesting of migrating
salmon if proper restrictions are not put in place;

any effects on fish may lead to effects on animals that feed on the fish;

wildlife may move away from the area of the highway;

dust generated during highway operation would settle on surrounding water bodies and vegetation.
causing pollution of water bodies and subsequent effects on aquatic life and negative effects on
wildlife that feed on the vegetation,

improved accessto the areaby non-Innu for hunting, trapping, fishing and cabin devel opment would
undermine Innu use of the area and force Innu out of the area;

access to the area by logging companies, including construction of forestry roads and removal of
forest resources,

potential for more fish camps to be constructed;

poaching activity;

construction of secondary roads providing improved access through the area;

highway construction would damageimportant cultural areassuch asburial and archaeological sites,
and lead to potential for further damage to these sites due to the improved access provided by the
highway; and

an environmental assessment of the project and historic resources assessment is required.

Innu informants al so recognized that the highway devel opment would provide benefits including allowing
easier access to Innu harvesting areas. In particular, younger Innu, who typically rely on modern
mechanized transportation means, and older Innu, who are not able to travel as they once did, would now
have accessto traditional Innu harvesting areas (Innu Nation 2002).

Experience with previous highway development in the area was also discussed. Informants noted that the
areaalong the Phase| portion of the TLH has been subject to increasing use for trapping and non-Innu cabin
development (Innu Nation 2002). Aswell, there have beenissueswith conflicting land uses of Innu and non-
Innu peoplein the Grand Lakeroad area. It wasfelt by anumber of informantsthat similar pressureswould
beexperienced dongthe TLH - Phaselll route. Dust covering vegetation hasbeen observed along the Phase
| route and the highway between Happy Valley-Goose Bay and Sheshatshiu/North West River.

NFS8558-0013 » TLH - Phase II1 EIS » January 31, 2003 Page 138
© Jacques Whitford Environment Limited and Innu Environmental Limited Partnership 2003



Most Innu informants felt that restrictions on non-Innu land and resource use would be necessary to reduce
the negative effects of the highway (Innu Nation 2002). The proposed Akamiuapishku/Mealy Mountains
National Park was seen by one informant as a potential means for compensation to the Innu for the damage
that would be caused by the highway devel opment. Therewasal so skepticism about thegovernment keeping
itspromises. Thegeneral conclusionfromthe consultationisthelnnu areaccepting of the proposed highway
development subject to several conditions. Conditions include:

the preferred route identified by the Innu must be used;

the main lakes used for Innu land and resources use activities must be avoided;

non-Innu access to the area must be restricted, in particular access to the latuekupau-shipu (Eagle
River) headwaters;

an environmental study must be conducted;

environmental protection measures must be implemented; and

negative effects on the environment, and Innu culture and harvesting activities must be avoided.

The Innu Nation web site was also reviewed for any further comments about the proposed highway
development. The following documents with comments pertaining to the Phase |1 portion of the TLH were
found on the website:

Jackson, L. 1998. Labrador Highway Lacks Comprehensive EIS. The Telegram, November 29,
1998. http://www.innu.ca/paa._tlh.

McNamee, K. 1998. Canadian Nature Federation Comments on the Trans Labrador Highway
Environmental Impact Statement. Letter to Honourable Oliver Langdon, Minister of Environment,
Government of Newfoundland and Labrador. St. John’s, NL http://www.innu.ca/cnf_eis comments.

Locke, L. W.andP. G. C. Townley. 1993. A Critical Review of the Trans Labrador Highway Social
and Economic Project Feasibility Analysis. Report prepared for the Innu Nation, Sheshatshiu, NL.
http://www.innu.ca/townley |ocke.pdf.

Innu Nation. 1998a. Innu Nation Dismisses Trans-Labrador Highway EIS as ‘Pro-Highway
Propaganda.’” News Release from the Innu Nation, Sheshashit, NL. http://www.innu.ca/rejectEl S.

Innu Nation. 1998b. Action Alert - Trans Labrador Highway. http://www.innu.ca/tlhalertnov98.

Innu Nation. 1998c. Innu Nation Comments on Trans Labrador (Red Bay to Cartwright)
Environmental Impact Statement. Letter November 18, 1998 to Honourable Oliver Langdon,
Minister of Environment, Government of Newfoundland and Labrador, St. John's, NL.
http://www.innu.cal TLHRD_ Cart.pdf.
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Innu Nation. 1998d. Innu Nation Comments on Trans Labrador (Red Bay to Cartwright)
Environmental | mpact Statement - Historic Resour ces Component Study. L etter dated November 12,
1998 to Honourable Oliver Langdon, Minister of Environment, Government of Newfoundland and
Labrador, St. John's, NL.  http://www.innu.ca/ TLH_Hxres.pdf.

Innu Nation. 1998e. TransLabrador Highway. L etter dated November 5, 1998 to Honourable Oliver
Langdon, Minister of Environment, Government of Newfoundland and Labrador, St. John’s, NL.
http://www.innu.ca/ TLH_waterfowl.pdf.

Innu Nation. 1999. Innu Nation Comments on Trans Labrador (Red Bay to Cartwright)
Environmental | mpact Statement - Historic Resour ces Component Study. L etter dated November 12,
1998 to Honourable Oliver Langdon, Minister of Environment, Government of Newfoundland and
Labrador, St. John's, NL.  http://www.innu.ca/ TLH_Hxres.pdf.

Thefollowing isasummary of issues and concerns noted in documents found on the Innu Nation web site:

effect of the TLH - Phase |11 on the proposed Akamiuapishku/Mealy Mountains National Park and
its ability to fulfill the requirements for a nationa park;

improved accessto the area, resulting in increased waterway use, fishing, wildlife harvesting, cabin
development, recreational activities, timber harvesting and mineral exploration, and introduction of
new resource use activities;

effects on caribou, migratory birds and other species due to increased hunting;

fragmentation (loss, disruption or disturbance) of wildlife and fish habitat;

effects on fish and fish habitat;

effects on wildlife;

effects on archaeological and historic resources;

effects on Innu land and resource use, including land and resource by Innu people in Québec;
inadeguateinformati on on existing knowl edge about effectsof roadsonwildlife, northern ecosystems
and remote communities;

effects on the way of life of Innu people;

inadequate consideration of alternative routes;

inadequate study areafor the environmental assessment, need aregional approach;

inadequate information provided on construction methods for watercourse crossings;
inadequateinformation on borrow material required, and borrow pit, construction campsand laydown
locations;

inadequate information on monitoring, mitigation and follow-up programs;

inadequate consideration of social and economic benefits;

inadequate consideration of cumulative environmental effects;

cumulative environmental effects must be considered; and

inadequate environmental assessment.
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423 Labrador Métis Nation Comments and Submissions

The Labrador Métis Nation (LMN) provided a written submission to the Department of Environment
regarding the environmental registration of the TLH - Phase |1l project. In addition, a report on a study
carried out by the LMN in cooperation with the Coasts Under Stress program at Memorial University of
Newfoundland (Gibson et a. 2002) was also provided to WST. The LMN web site was also reviewed for
any further issues and concerns. Thefollowingisasummary of issues and concernsidentified by the LMN:

effects on fish, in particular fish migration due to improper culvert placement;

culvert installation work;

concern that environmental degradation will result;

resource depletion, in particular forest resources, and development of a network of forest access
roads,

lack of benefits for Aboriginal people and other Labradorians;

lack of respect for Aboriginal rights;

improved access to resources and resulting increase in hunting and fishing pressure;

resources being harvested and taken to the island for processing;

increase inillegal hunting activity;

effect on endangered flora and fauna;

need for baseline data;

need to protect archaeological sites;

habitat |oss;

no/limited employment opportunities for local people;

highway will harm eco-tourism devel opment;

consideration of avifauna, moose, caribou, marten, freshwater fish and fish habitat, historic resources,
land and resource use, servicesand infrastructure, employment and business, and tourismisnecessary
for the environmental study;

detailed descriptions of alternative routes are required;

socia and economic effects of the highway development must be considered;

concern that traditional Métis land use and culture is not being considered in the assessment;
identification and protection of Métis historic resources and sites;

concern that the way of life in the areawill be negatively affected;

concern about the effect of improved access on trapping activity, which is an important aspect of
Métis heritage, culture and economy;

concern about the level of consultation to date with the LMN, need LMN involvement during all
phases of highway construction;

effects of highway construction on fish and fish habitat;

need to consider the cumulative effects of improved access and highway construction on fishand fish
habitat;

concern about potential cumulative effects from forestry operations,

concern about effects on development of a national park and Aboriginal land claims;
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. need detailed descriptions of the watercourse crossings and structures,

. need to devel op amonitoring program for watercourse crossing structures and involvethe LMN, as
well as have Métis environmental monitors,

. environmental awareness sessions should befor al workers, including environmental monitors; and

. need for afull environmental study, including consideration of cumulative effects.

4.2.4 Public Consultation

The public consultation program involved four public information sessions, which were held in Happy
Valley-Goose Bay, North West River, Cartwright and Port Hope Simpson from October 7 to 10, 2002 (Table
4.1). The purpose of these sessions was to inform area residents about the highway development and to
identify issues and concerns. The sessions were open to all members of the public interested in the project.

Table4.1 Public I nfor mation Session Schedule

Date L ocation Venue
October 7, 2002 Happy Valley-Goose Bay Labrador Friendship Centre
October 8, 2002 North West River Labrador Interpretation Centre
October 9, 2002 Cartwright Parish Hall
October 10, 2002 Port Hope Simpson Community Centre

4.2.4.1 Public Notification

In accordance with the provincial guidelines established pursuant to Section 10 of the Environmental
Assessment Regul ations, the publicinformation sessionswere advertised in regional newspapersfor thearea,
and posters were placed in prominent community locations (Appendix G). The newspaper announcements
and posters described the open houses and stated the date, location, and time of the events. These ads also
included a contact address, telephone number and a fax number and requested the public to forward any
comments or concerns that they had about the project (Appendix H).

The public notices (in both English and I nnu-aimun) were schedul ed to be publishedin The Labradorian and
The Northern Pen (the weekly newspapers distributed throughout central and southern L abrador) during the
weeks of September 30™ and October 7 (i.e., the week before and week during the public information
sessions). This met the requirements of the guidelines, which state that public information sessions be
advertised the weekend and three consecutive days immediately prior to the event. The published notices
were three columns wide, which exceeded the minimum requirement. However, due to error, the English
version was only published in the October 7" edition of The Labradorian and both editions of The Northern
Pen. The Innu-aimun version was not published.
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Posters (containing the same information as contained in the ads) were placed in key locations in Happy
Valley-Goose Bay and North West River by IELP, and were couriered to the Mayors of Cartwright,
Charlottetown, Port Hope Simpson, St. Lewis, Mary’ s Harbour and Red Bay, and to the Chairperson of the
Lodge Bay Local Service District. Contacts were asked to post the notices at the town hall and post office
as required by the provincial guidelines. In addition, the sessions in Happy Valley-Goose Bay and North
West River were announced on local radio stations, including the Innu community radio station.

A letter of notification was sent to the Minister of Environment (Appendix I). Notice was also sent to
aboriginal organizations, town councils, local service districts, and economic development and tourism
organizations informing them of the event and inviting them to attend (Appendices Jto L).

4.2.4.2 The Sessions

The sessions were held from 3:00 PM to 9:00 PM in each location, except Port Hope Simpson, where the
session was held from 5:00 PM to 10:00 PM due to flight scheduling. Each session featured a series of
displays, an information handout and acomment form. Thedisplays (A ppendix M) and handout (Appendix
N) were used to provide information about the project, and input was obtained through use of the comment
sheet (Appendix O) and discussions between WST representatives and session attendees.

The display panels highlighted the highway route and provided details on the project description, project
phases and schedule, watercourse crossings, environmental design features and the environmental
assessment. A 1:250,000 scale topographical map showing the route for the highway was used to aid
discussion.

An information handout and comment form were prepared for the sessions. The information handout
provided an overview of the project, highway design features, project phases, employment opportunities,
and environmental assessment and management. The comment form was developed as a means to obtain
public input about the project.

Visitorsto the open house were given ageneral overview of the display layout asthey entered theroom. All
visitors were requested to sign the guest book. Visitors were given acopy of the information handout and
comment form and were encouraged to complete the form at the session or return it by mail.

The public information sessions provided an opportunity for visitors to speak directly with WST
representatives about the project. WST representatives present were Terry McCarthy (Senior Coordinator
for the TLH project), Cluney Mercer (Director, Highway Design and Transportation Services), Wade
Waterman (Regional Engineer), Roger Pottle (Senior Environmental Planner) and Dan Michielsen
(Environmental Planner). Mr. Ed Kaufhold, Chairperson of the Environmental Assessment Committee
established for the TLH - Phase 111 project, also attended all sessions. The WST representatives provided
information and answered questions about the project, while Mr. Kaufhold addressed questions related to
the environmental assessment. JW and |EL P representatives organized the sessions and handled logistics.
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A debriefing session was held at the end of each public information session for all of the project team
members in attendance. This session gave team members an opportunity to review discussions from the
session and ensure that all issues and concerns raised were recorded.

4.2.4.3 Attendance

Information session attendance is summarized in Table 4.2. The number of completed comment sheets
includes those completed during the sessions and those received by fax or mail following the event.

Table4.2 Session Attendance and Comment Sheets Retur ned

Community Visitor Count Comment Sheets Returned
Happy Valley-Goose Bay 34 8
North West River 23 1
Cartwright 18 0
Port Hope Simpson 19 0
Total 94 9

4.2.4.4 1ssues and Concerns
Issues, concerns and comments raised during the public information sessions are:

. There was limited indication of opposition to the proposed highway development, with some
individuals indicating that the highway development proceed as quickly as possible. However, a
small number of individualsdidindicatethat they felt therewasno need for thehighway. Therewere
differing opinions on the route that the highway should follow. Refer to Section 2.2 for a detailed
discussion of route alternatives considered. There was also skepticism that government would not
proceed with the highway development as planned in 2003, as funds had been removed from the
Labrador Transportation Initiative Fund.

. Protection of the proposed park was noted as being important. However, there were conflicting
opinions regarding the routing of the TLH - Phase |11 and the park boundary. Someindividualsfelt
the highway should be located outside the park boundary, while other individuals felt having the
highway located within the park would offer greater protection of resources subject to increased
pressure as aresult of the improved access created by the highway.

. There was concern about the proximity of the proposed highway route to outfitting operations.
Routing of the highway farther away from outfitter camps, including an aternative route, was
proposed. This alternative route is also discussed in Section 2.2 and shown on Figure 2.4.
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There was concern about the proximity of the proposed highway route to the Eagle River and the
crossing location on the Eagle River. It was felt that using the identified crossing location would
open up the area to fishing and lead to a decline in area fish stocks.

There was concern raised about trap linesin the vicinity of the Eagle River crossing area.
Theproximity of the highway to major riverswas noted asaconcern, particularly with respect to high
water levels during the spring.

There was a question as to whether fish populations along portions of the TLH already constructed
were being monitored and whether monitoring of fish would be carried out for the TLH - Phase 1.
It was suggested that study of the MMCH involve the Québec Innu.

There was concern about improved access to resources as aresult of the highway. It was felt that
riverswould be fished out, and forest resources depl eted as forest access roads were constructed and
forest resources cut and hauled to theisland for processing.

There was a gquestion as to who would/should maintain municipa roads used by logging trucks
accessing forest resources along the TLH - Phase ll1.

There was concern as to what effect improved access to resources would have on outfitting
operations.

There was concern that improved access would result in increased use of riversin the area and the
potential for congestion on the rivers.

There was concern as to whether there would be adequate enforcement of resource harvesting
activities, and that there was a need for more enforcement officers. It wasfelt that there should be
local control and input into enforcement activities.

There was concern about blasting, in particular deep rock cuts that would pose a problem for snow
clearing.

Concern was noted about highway safety and it was suggested that roadside pull-off locations be
constructed for safety purposes. Pull-offsin sceniclocationswere also seen asimportant for tourism.
There was concern expressed about the current level of highway maintenance along completed
sections of the TLH and the level of maintenance that could be expected on the TLH - Phase I11.
There was concern that appropriate funds would not be available for ongoing maintenance.
Concern was raised about the placement of culverts and the need for monitoring this work.

A question was raised about the proposed highway width of 9.5 m and the fact that paving the
highway was not part of the project. Therewas concern that if the highway was not wide enough for
pavement, thenit would never be paved. It wasfelt that not paving the highway would have negative
implications for economic and tourism development. It was suggested that the narrow width
represented poor planning on the part of the government and that constructing awider highway now
would reduce the costs associated with adding pavement in the future.

There was question as to what employment and business opportunities would be available for
Aboriginal people and companies.

There was question about the construction schedule and benefits for Labradorians.

Therewas concern that traffic on the highway would by-pass Cartwright and head straight for Happy
Valley-Goose Bay, limiting the benefits for Cartwright.
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4.25 Public Consultation Follow-up

Follow-up letters were sent to Aborigina organizations, municipalities, and economic development and
tourism organizations (Appendix P). Theletters provided an update on the public consultation program and
had attached a copy of the information handout and comment form distributed at the public information
sessions. Individuals were encouraged to forward any comments, issues or concerns that they or their
respective organizations had regarding the proposed TLH - Phase |11 development. The 34 organizations,
including Aboriginal, economic devel opment and tourism organi zations and municipalities, contacted in the
follow-up mailout are:

. Central Labrador Economic Devel opment Board;

. Central Labrador Tourism Association;

. Labrador North Chamber of Commerce;

. Southeastern Aurora Development Corporation;

. Eagle River Development Association;

. Labrador White Bear Development Association,

. Battle Harbour Regional Development Association;

. Labrador Straits Development Corporation;

. Labrador Straits Chamber of Commerce;

. Labrador Straits Historical Development Corporation;
. Southern Labrador Development Association;

. Hyron Regional Economic Development Corporation;
. Labrador West Chamber of Commerce;

. Combined Councils of Labrador;

. Innu Nation;

. Labrador Métis Nation;
. Town of Happy Valley-Goose Bay;

. Town of North West River;

. Sheshatshiu Innu Band Council;

. Mud Lake Improvement Council;
. Town of Cartwright;

. Town of Charlottetown;

. Town of Port Hope Simpson;

. Town of St. Lewis;

. Town of Mary’s Harbour;

. Lodge Bay Local Service District;

. Town of Red Bay;
. Town of West St. Modeste;

. Town of Pinware;
. Town of L’ Anse au Loup;
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. Town of L’ Anse au Clair;

. Town of Forteau;

. Town of Labrador City; and
. Town of Wabush.

Theseletterswerefollowed by contacting each of the organizationsindividually. Individualscontacted were
asked to identify whether they had any concerns about the proposed TLH - Phase |11 development. It should
be noted that some contacts at organi zationswere not reached during thetelephonefollow-up. Theinterview
guidefor thesefollow-up telephonecallsispresented in Appendix Q. Issuesand concernsidentifiedinclude:

. highway maintenance;

. access to and use of forest resources;

. access to fish resources;

. concern about effect of culverts on salmon movement;

. increased traffic through communities;

. how Aboriginal land clams will affect the highway; and
. concern that the highway will not be paved.

With respect to questionsregarding experience with Phases| and 11 of the TLH, many respondentsindicated
that the highway was a great benefit to the communities and offered an improved transportation option for
arearesidents. However, the following concerns or problems were noted:

. guestion about whether resources are being monitored;

. concern about the number of culverts used on Phase I1, there are too many, should have been more
Span arches;

. the current condition of the highway was viewed by some as being not good,;

. guestion about the adequacy of ongoing maintenance;

. inadequate winter maintenance;

. inconsistent level of maintenance between different sections of highway;

. less than desirable response from government to concerns about maintenance;

. concern about increased traffic on the highway through the L abrador Straits, in particul ar truck traffic
travelling at high speeds; and
. the highway is not paved.

Various other contacts were made for the environmental assessment and component studies completed for
the project. These contacts were made to identify issues and concerns, as well as to collect data and
information that was necessary for carrying out the environmental assessment. Interviews with Innu were
undertaken as part of the data collection for the historic resources component study and Innu land and
resource use study. Theresultsof these interviews are documented in the respective studies and were taken
into consideration in the environmental assessment. Contacts were made with representatives of town
councils, local service districts, development corporations and associations, and various other agencies to
gather socio-economic data for the tourism and recreation and community life, employment and business
component studies. Representativesof variousresource agencieswerea so contacted for informationonland
and resource use, and navigability of local water courses.
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426 Interviewswith Outfitters

All outfitting operationsin central and southern Labrador were contacted aspart of thetourism and recreation
component study prepared for the environmental assessment. During these contacts, outfitters were also
asked whether they had any issues or concerns related to the proposed TLH - Phase |11 development. In
addition, written correspondence was received from the Newfoundland and L abrador Outfitters Association
and various operators during the public review period of the environmental registration for the project.
Ouitfitters contacted and/or from which a written submission was received are:

. Adventure North;

. Goose Bay Ouitfitters;

. Labrador Angling Adventures (Eagle Lake, Awesome Lake and Lac Mercier);
. Six North;

. Camp 1155 Limited;

. Osprey Lake Lodge;

. Park Lake Lodge Inc.;

. Igloo Lake Lodge Limited,;

. Rifflin Hitch Lodge;

. Labrador Sportsfish Limited (Eagle’ s Nest Lodge);
. Labrador Outdoors Limited,

. Whitey’s Lodge;

. Cooper’s Minipi; and

. Byrne Lake (private facility).

Issues and concerns identified by outfitters were:

. The need for consultation with and input from outfitters, municipalities and agencies such as Parks
Canada and the Department of Tourism, Culture and Recreation regarding the routing options. An
environmental assessment must be carried out on the project. Aswell, adevelopment plan wasalso
suggested for the area, which would include consideration of cottage development areas, fish and
wildlife habitat protection, hook and rel ease fishing, controlled access to waterways, and controlled
use of off-road vehicles and water craft.

. Concern about the proposed routefor the TLH - Phasell1, in particul ar its proximity to the Eagle and
other major rivers and whether the selected location was a good one due to the amount of wetland
area. Suggested an alternative route further south that would address concerns about the highway.
Also, questioned the economics being used to support the argument for the current preferred route.
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There was concern raised about the effect that the highway would have on fish stocks and water
resources of the area, directly and indirectly through the improved access offered by the highway.
Most concern and comment focused on the Eagle River system.

Concern about the fish resources of the Eagle River watershed, in particular brook trout and Atlantic
salmon, and the watershed’ srole asabreeding areafor waterfowl. Felt acrossing of the Eagle River
should be avoided.

Concern about the proposed Akamiuapishku/Mealy Mountains National Park and how the highway
may affect the park. Suggested that the entire watershed beincluded within the park boundary or the
area should be designated as a heritage waters system as a means for protecting the resources.
Concern about the effects of highway construction and any spillsof hazardous substanceson thearea
watersheds, including effectsonwater quality and fishresources. It wasindicated that thewatersheds
were very productive and that recovery from any negative effect would be slow.

Concern that the highway will be opening a wilderness frontier (a world class nature area) and the
area will be changed forever, and the province will lose a valuable resource. The area should be
protected from devel opment.

Concern about improved access provided by the highway, in particular, the fact that the highway
would now create year-round access to the area. Concerned that there will be increased resource
harvesting and cabin devel opment, aswell asincreased overland travel on snowmobileand al-terrain
vehicles(ATVs). Inparticular, felt the headwater areas of all riverswould be subject to an influx of
people, including people from the island of Newfoundland. There was concern that the improved
access, and subsequent increased use of the area, would lead to resource depletion.

Concern about the ability of agencies to enforce regulationsin the large area. Having policies and
regulations on paper is one thing, but these are no good if they are not enforced. Also, felt that there
was a need for changes or improvements to the regulatory controls on resource harvesting activity
in order to protect the resource.

Concern that illegal outfitting and resource harvesting activity will increase.

Concern about increased vandalism problems. Vandalism is already a concern at many camps.
Concern that there will be littering aong the highway and problems with domestic garbage disposal
associated with any cabins or camps along the highway. Felt that public education was necessary to
address this matter.

Concern about the social and economic effects of the highway development.

Concern that the highway will ruin the Labrador fishing industry/outfitting industry. It wasfelt that
the quality of the wilderness experience would be undermined leading to a decline in the tourists
visiting the outfitting camps. This would lead to a decline in the value of existing outfitting
operations, result in aloss of businesses and jobs for Labrador, and would be an economic loss for
Happy Valley-Goose Bay and the province.
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427 Previous Studiesand Other Information Sour ces

Asdiscussed in Section 2.2, FGA (1993) conducted a social and economic feasibility study of a highway
system through Labrador. FGA (1993) found that the mgjority of individuals consulted in all areas of
L abrador viewed the highway as positive. While most residentswerelooking forward to having the highway
built, a number of issues and concerns, applicable to this environmental assessment, were discussed in the
FGA (1993) feasibility study. These are summarized as follows:

. effects on resources, specifically waterfowl staging areas, moose wintering areas, caribou and
freshwater fish;

. increased pressure on fish stocks, overfishing, poaching and enforcement;

. habitat fragmentation;

. economic development opportunities including forestry, mining and tourism;

. historic resources and heritage management;

. changes to social fabric and lifestyles;

. job opportunities;

. continued and possible increased out-migration;

. controlling development along the highway;

. waste disposal and littering along the highway;

. effects on existing air and marine services,

. Innu land claim, resource use, harvesting and cultural heritage; and

. LMN concern about protecting the environment.

In addition, a number of media sources (internet, radio and newspaper) were also searched to identify any
issues or concerns from other sources. Web sites reviewed included:

. CBC Radio;

. Robinson-Blackmore for The Labradorian and The Northern Pen;
. The Telegram;
. Canadian Nature Federation;
. Protected Areas Association;
. Labrador Chamber of Commerce;
. Labrador West Chamber of Commerce;
. web sites for communitiesin Regional Economic Zones 3 and 4; and
. web sites for Regional Economic Zones 3 and 4.
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I ssues and concerns identified include:

. thelevel of dust created during maintenance activities and the difficulty that this caused for highway
workers,

. effects on salmon rivers;

. opening accessto forestry resourcesthat would beremoved by island-based forestry companies, with
no benefit created for local people;

. concern about the loss of marine transportation services, in particular effect on tourism in Happy
Valley-Goose Bay;

. concern that costs for goods will increase if they are trucked in rather than shipped by sea;

. traditional activities undertaken by Innu, Métis and other arearesidents are at risk;

. integrity of the wilderness area being considered for a national park may be affected; and

. concern about the effect of the highway development on the MM CH and other wildlife.
Over the course of the issue scoping exercise, the following reports were identified and reviewed:

. Abbott, J.G. 2002. Labrador Coastal Marine Service Changes | mpacts Assessment Report (Final).
Prepared by the Institute for the Advancement of Public Policy Inc. for the Department of Industry,
Trade and Rural Development, St. John's, NL.

. North Coast Transportation Committee. 2001. Looking Ahead: Transportation Recommendations
for the North Coast by the People of the North Coast. Prepared by the North Coast Transportation
Committee, Nain, Labrador.

. Southeastern Labrador Transportation Committee. 2001. Making the Connection. Prepared by the
Southeastern Labrador Transportation Committee, Cartwright, Labrador.

The North Coast and Southeastern L abrador reports present the results of the public consultation meetings
held in communitiesthroughout the respectiveregionsand outlinerecommendationsfor transportationin the
regions. Abbott (2002) assessed the effects on communities (in Labrador and on the island) resulting from
proposed changes to the Labrador coastal marine service. All three reports represent efforts on the part of
municipalities, regionsand the provinceto plan for changesto the transportation systemin Labrador. 1ssues
and concerns were specific to aspects of transportation and were addressed by the recommendations made.

4.3  Summary of Issuesand Concerns

A summary of issues and concerns identified from all sources, along with the location of where these are
discussed in this report, are provided in Table 4.3.
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Table4.3

Summary of Issuesand Concernsldentified and Where Addressed in the EIS

| ssues and Concerns

Where Addressed in the EIS

Highway Design and Construction

locations.

Project rationale (i.e., highway just being built to facilitate Section 2.1.2

removal of forest resources).

Alternative routes will not be adequately considered. Section 2.2.2

Information on construction methods for watercourse Section 2.4.4

crossings and type of structures.

Borrow material required. Section 2.4.8

Borrow pit, construction camp and laydown locations. Sections 2.4.6. 2.4.7 and 2.4.8
Methods for culvert installation work and monitoring. Section 2.4.4

Highway proximity to major rivers (spring high water Section 3.3.2

levels).

Highway not being paved. Section 2.4

Construction schedule. (i.e., will highway actually be Section 2.5.1

completed).

Site preparation and construction practices. Section 2.5.2.

Erosion and sedimentation control practices. Section 2.10.3 and Table 2.7
Control of dust and noise. Section 2.5.2.5 and Table 2.7
Blasting operations. Section 2.5.2.4

Disposal of debris and excess rock. Section 2.5.2.4

Acid rock drainage. Sections 2.5.2.4, 6.7 and 6.8
Storing, handling and transportation of hydrocarbons and Section 2.8.3

other hazardous materials.

Waste management at work and construction camp Section 6.16.7

Employment

Sections 2.5.3, 6.15.8.1 and 6.16.8.1

Training and education requirements.

Sections 2.10, 3.4.4 and Table 2.10

Construction site decommissioning and rehabilitation.

Section 2.5.2.7

Highway decommissioning.

Section 2.7

Accidental and/or unplanned events.

Sections, 2.8, 6.1.4,6.1.8, 6.2.4, 6.2.8, 6.3.4, 6.3.8, 6.4.4,
6.4.8,6.5.4,6.5.8,6.6.4,6.6.8, 6.7.4,6.7.8, 6.8.4, 6.8.8,
6.9.4,6.9.8,6.10.4, 6.10.8,6.11.4, 6.11.8, 6.12.4, 6.12.8,
6.13.4, 6.13.8, 6.14.4, 6.14.8, 6.15.4, 6.15.8, 6.16.4 and
6.16.8

Highway Operation and Maintenance

Deep rock cuts and snow clearing problems. Section 2.6.3

Highway safety and need for roadside pull-offs. Section 6.18.4.2

Level of highway maintenance. Section 2.6.3

Funding availability for ongoing maintenance. Section 2.6

Employment Sections 2.6.4 and 6.15.8.2
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I ssues and Concerns

Where Addressed in the EIS

Biophysical Environment

Effects on wetlands. Section 6.9

Effects on water resources. Section 6.8

Effects on riparian habitat and other sensitive habitat. Section 6.10

Effect on flora and fauna species at risk. Section 6.6

Effects on caribou. Section 6.3

Effects on furbearers. Section 6.4

Effects on avifanua and their habitat. Sections 6.1 and 6.2
Effects on fish and fish habitat, including eastern brook Section 6.5

trout and Atlantic salmon.

Effects on fish may lead to effects on animals that feed on
the fish.

Sections 6.1, 6.2 and 6.4

Effects on fish migration due to improper culvert placement.

Section 6.5

Monitoring of fish populations along the route.

Section 6.5.11

Highway may cause wildlife to move away from the area.

Sections 6.1, 6.2, 6.3, 6.4 and 6.6

Effects on wildlife and fish populations due to increased
harvesting.

Sections 6.2, 6.3, 6.4, 6.5 and 6.12

Wildlife and fish habitat loss or fragmentation.

Sections 6.1, 6.2, 6.3, 6.4, 6.5 and 6.6

Need to consider meteorological and atmospheric Section 3.1.2
conditions.

Effects of hazardous material spills on water and fish Sections 6.5 and 6.8
resources.

Surface water quality near highway and drainage areas. Section 6.8

Dust from highway operation settling on water and
vegetation causing pollution and subsequent effects on
aquatic life and wildlife.

Sections 6.5, 6.8, 6.9 and 6.10

Environmental degradation.

Section 6.9 and 6.10

Concern about the Eagle River system, including concern
about fish stocks, water resources and the watershed’ srole
as abreeding areafor waterfowl.

Section 6.2, 6.5 and 6.8

Resource Useand Users

Access from watercourse crossings will lead to over-
harvesting of fish, in particular at crossing number 46.

Sections 6.5 and 6.12

Improved access to the area, resulting in increased waterway
use, fishing, wildlife harvesting, cabin development,
recreational activities, overland travel on snowmobile and
al-terrain vehicles, timber harvesting and mineral
exploration, and introduction of new resource use activities.

Section 6.12

Y ear-round access crested to an areathat was previously
only accessed in the winter.

Section 6.12

Access to the area by forestry companies, including forest
access roads, removing forest resources and taking the
resources to theisland for processing.

Sections 6.1.10, 6.2.10, 6.3.10, 6.4.10, 6.5.10, 6.6.10,
6.8.10, 6.9.10, 6.10.10, 6.11.10, 6.12.10, 6.13.10, 6.14.10
and 6.15.10
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I ssues and Concerns

Where Addressed in the EIS

Resource depletion resulting from improved access.

Sections 6.2, 6.3, 6.4, 6.5 and 6.12

Effect on trap linesin the vicinity of the Eagle River Section 6.12

crossing area.

Proximity to Eagle River and crossing on the river, as well Sections 6.12 and 6.14
as proximity to other major rivers.

Proximity of highway to outfitting operations. Sections 6.12 and 6.14
Effect of improved access on outfitting operations. Sections 6.12 and 6.14
Potential for more fish camps to be constructed. Sections 6.12 and 6.14

Construction of secondary roads providing further improved
access through the area.

Sections 6.1.10, 6.2.10, 6.3.10, 6.4.10, 6.5.10, 6.6.10,
6.8.10, 6.9.10, 6.10.10, 6.11.10, 6.13.10, 6.14.10 and
6.15.10

Illegal hunting and fishing activity.

Sections 6.2, 6.3, 6.4, 6.5 and 6.12

Enforcement of resource harvesting activities.

Sections 6.2.7, 6.3.7, 6.4.7 and 6.5.7

Adequacy of current regulatory controls to protect
resources.

Sections 6.1.10, 6.2.10, 6.3.10, 6.4.10, 6.5.10, 6.6.10,
6.8.10, 6.9.10, 6.10.10, 6.11.10, 6.12.10, 6.13.10, 6.14.10
and 6.15.10

Cumulative effects of forestry activities and other induced
activities.

Sections 6.1.10, 6.2.10, 6.3.10, 6.4.10, 6.5.10, 6.6.10,
6.8.10, 6.9.10, 6.10.10, 6.11.10, 6.13.10, 6.14.10 and
6.15.10

Improved access resulting in increased use of rivers and
congestion on therivers.

Sections 6.5, 6.12 and 6.14

Loss of wilderness character.

Section 6.14

Effects of the project on resource use and users, including
Aboriginal people and other Labrador residents.

Section 6.12 and Armitage and Stopp 2003

Effect of highway on watercourse navigability. Section 2.4.4
Vandalism at outfitting camps. Section 6.14
Littering and waste along the highway. Section 2.6
Cultural and Historic Resour ces

Damage or destruction of cultural resources, such as burial Section 6.11.8
and archaeological sites, due to construction activities and

improved access.

Effect on archaeological and historic resources. Section 6.11.8
Tourism and Recreation

Highway will harm eco-tourism development. Section 6.14.8
Effect on fishing and outfitting industry. Section 6.14.8
Effect on potential future tourism development. Section 6.14.8
Enhancing tourism features. Section 6.14.8
Effect on tourism and recreation activities. Section 6.14.8
Effect on parks and reserves, in particular the proposed Section 6.13.8
Akamiuapishku/Mealy Mountains National Park and its

ability to fulfill the requirements for a national park.

Effect of changing transportation network/infrastructureon | Section 6.14.8

tourism in Central Labrador.
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I ssues and Concerns

Where Addressed in the EIS

Aboriginal Way of Life, Culture and Resource Use

Highway development too close to lakes used by the Innu Section 6.12.8

for wildlife harvesting.

Effects on Innu land and resource use, including land and Section 6.12.8
resource by Innu people in Québec.

Improved access by non-Innu people to traditional Innu Section 6.12.8

areas, may disrupt Innu use of the areas.

Effect on Innu resource harvesting, way of life and culture. Section 6.12.8

Lack of benefitsfor Aborigina people and other Sections 1.3.3and 2.3
Labradorians.

Lack of respect for Aboriginal rights. Armitage and Stopp 2003
Métis way of life, land use and culture will be negatively Section 6.12.8
affected.

Effect of improved access on trapping, an important aspect Section 6.12.8

of Métis heritage, culture and economy.

Effect on Aboriginal land claims. Sections 1.3.3and 2.3
Employment and business opportunities for Aboriginal Section 6.15.8

people and companies.

Socio-economic Environment

Employment and business opportunities for local peopleand | Section 6.15.8
companies.

Opportunities for Aboriginal people and women. Sections 2.6.4 and 6.15.8
Social and economic benefits. Sections 6.15 and 6.16
Economic devel opment opportunitiesin induced industries. | Section 6.15

Costs for goods may increase Section 6.15.8

Control of development along the highway.

Sections 6.1.10, 6.2.10, 6.3.10, 6.4.10, 6.5.10, 6.6.10,
6.8.10, 6.9.10, 6.10.10, 6.11.10, 6.12.10, 6.13.10, 6.14.10

and 6.15.10
Limited benefit for Cartwright due to highway traffic Section 6.14.8
potentially by-passing Cartwright and heading straight for
Happy Valley-Goose Bay.
Effect on community life. Section 6.16.8
Effect on employment and business. Section 6.15.8
Effect on regional and local economies. Section 6.15.8
Effect on goods and services supply and production in the Section 6.15.8
region.
Effect on transportation and shipping within the region. Section 6.15.8
Environmental Assessment and Planning
Environmental protection and emergency Section 2.10.5
response/contingency planning.
Environmental awareness sessions should be held for Section 2.10.6
workers.
Monitoring, mitigation and follow-up programs. Section 2.10.8 and 7.2
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Issuesand Concerns Where Addressed in the EIS

Lack of Aboriginal involvement in monitoring programs. Armitage and Stopp 2003

Cumulative environmental effects including those from Sections 6.1.10, 6.2.10, 6.3.10, 6.4.10, 6.5.10, 6.6.10,

activities resulting from improved access. 6.8.10, 6.9.10, 6.10.10, 6.11.10, 6.13.10, 6.14.10 and
6.15.10

Need to ensure that the study areais appropriate for the Section 5.1

component being considered.

Need comprehensive environmental assessment. Section 5.1

Need to consider the precautionary principle. Section 2.10.1

Sustainable use of renewable resources/project contribution | Sections 6.1.9, 6.2.9, 6.3.9, 6.4.9, 6.5.9, 6.6.9, 6.7.9, 6.8.9,

to sustainable development. 6.9.9,6.10.9, 6.11.9, 6.12.9, 6.13.9, 6.14.9, 6.15.9, 6.16.9
and 7.5

Public information program. Section 4.2

4.4  Identification of Valued Environmental Components

The 16 VECsidentified for the TLH - Phaselll environmental assessment and the rationalefor their choice
arelistedin Table 4.4. The 16 VECs are described below. Note that the order in which they are listed does
not indicate importance.

Table4.4 Rationale for Valued Environmental Component Selection

Rationale

VECs ElIS/Comprehensive Consultation with Innu Public Consultation and
Study Guidelines Nation Interviews

Raptors

Waterfowl and Passerine Birds
Caribou

Furbearers

Fish and Fish Habitat
Species at Risk
Geomorphology

Water Resources
Wetlands

Riparian Habitat
Historic Resources
Resource Use and Users

Akamiuapishku/Mealy Mountains
National Park

14 | Tourism and Recreation
15 | Community Life
16 | Employment and Business
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441 Raptors

Raptors are considered a VEC because they are important predators, often representing the top of the food
chain, and are viewed as indicators of ecosystem health.

442 Waterfowl and Passerine Birds

Waterfowl and passerine birds are considered a VEC because they represent both a raditional land use
activitiesby residents (waterfowl) and concern over worldwidedeclinesin migratory passerines, particularly
neotropical migrants (birds that breed in North America but winter in tropical North America and South
America).

443 Caribou

Caribou are considered a VEC because he proposed TLH - Phase I11 lies within the range of the MMCH, a
‘resident’ herd exhibiting characteristicstypical of woodland caribou, such asshort seasonal movementsand
low densities. Woodland caribou in Labrador are listed as threatened by COSEWIC (COSEWIC 2002).

444 Furbearers

Furbearers are considered a VEC because they represent only several species with important ecological
niches (e.g., as predators or prey) but also those that may dramatically influence habitat for other species
(e.g., beaver). Furbearers also have important implications for the L abrador economy. Although waning in
recent years, trapping effort for furbearers represents one of the most important and traditional land use
activities by residents.

445 Fish and Fish Habitat

Fish (and the habitat that supports the various species) are the backbone for much of the outfitter industry
and are considered a VEC due to the potential burden that could be placed on the various populations due
to the presence of the highway, elated to improved access and the potential for increased angling activity,
in particular on Eagle River. Thereis concern that an increase in angling pressure will lead to subsequent
declinesin fish stocks.. In addition, the installation of culverts or bridges without provision for fish passage
may disrupt fish spawning migrations and subsequent recruitment and habitat use.

446 Speciesat Risk

Species at risk have been designated as such by COSEWIC and/or provincial legislation and as such, are
considered a VEC.
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4.4.7 Geomorphology

Geomorphology are considered a VEC because they provide potential habitat or migratory routes for some
species. In addition, the existing landforms along the proposed TLH - Phase |11 are remote and untouched.

44.8 Water Resources

Water resources are considered a VEC because of the potential acting as a conduit or pathway for
contaminantstotravel beyond aninitial areaof introduction. Inaddition, theflow volumes must be managed
at each crossing.

449 Wetlands

Wetlands are considered a VEC because they serve a number of important functions, such as natural
purification and storage of freshwater, natural flood reduction and control, habitat for awiderange of species,
and a natural storage base for carbon.

4.4.10 Riparian Habitat

Riparian habitat isconsidered aV EC because hey provideacritical source of diversity within larger habitats
such as forest, lake, and marsh. These habitat attributes attract a great variety of terrestrial wildlife to a
riparian zoneand alarge portion of thevertebrate faunain aforested region isassociated with riparian zones.

4.4.11 Historic Resources

Any development has the potential to disturb or destroy known and unknown heritage resources and
archaeological sites. The historic resource potential includes mgjor rivers and inland terraces, as well as
archaeol ogical investigations into a 8,000-year sequence of human occupation.

4412 ResourceUseand Users

The TLH - Phase |11 passes through an area that has traditionally been used by the Innu and is currently
subject to a land clam being negotiated between Innu Nation and the governments of Canada and
Newfoundland and Labrador. Project activities have the potential to interact with resource use and usersin
the area, including during construction, operation and accidental events. Concerns regarding resource use
and users were raised by regulators, Aboriginal people, other Labrador residents and tourism operators

4.4.13 Akamiuapishku/Mealy Mountains National Park

Akamiuapishku/Mealy Mountains National Park is considered a VEC because of the concern from the
potential effects of a highway travelling through a national park, which is designated as a protected area,
specifically, disturbance of vegetation and wildlife in the area surrounding the highway right-of-way and
enhanced human access to the southern portion of the proposed park.
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4.4.14 Tourism and Recreation

Tourism was included as a VEC due to the concerns raised by regulators about the potential effects on the
area s existing tourism industry and the potential for further development of this sector when the highway
is complete.

4.4.15 Employment and Business

Employment and business was identified as a VEC because of the issue of employment and business
opportunities associated with the project, and the issue of how the project will affect the standard of living
of the residents of the study area.

4.4.16 Community Life

Community life is considered a VEC because people place a mgjor emphasis on the quality of their
community life, including the provision of awiderange of affordablefacilitiesand servicesand the existence
of a safe and healthy environment in which to live and work.

45  Project-Valued Environmental Component I nteractions

The potential interactions between project phases and VECs are summarized in Table 4.5. The specific
nature and the extent of these interactions with each VEC are discussed in the environmental effects

assessment in Chapter 6.

Table4.5 Potential I nteractions between Project Phasesand VECs
VEC Project Phase
Construction Operation Accidental Events
Raptors alteration or loss of habitat avoidance of habitat loss of habitat
avoidance of habitat vehicular disturbance mortality
vehicular traffic fuel or chemical spill reducing
disturbance foraging opportunities
collisions with vehicles
Waterfowl and alteration or loss of habitat avoidance of habitat alteration or loss of habitat
Passerine Birds avoidance of habitat vehicular traffic disturbance mortality
vehicular traffic increased hunting pressure fuel or chemical spill oiling
disturbance waterfowl or reducing
increased hunting pressure foraging opportunities
collisions with vehicles
Caribou alteration or loss of habitat vehicle noise/visual loss of habitat
visual disturbance disturbance mortality
avoidance of habitat increased harvesting (legal fuel or chemical spills
and illegal) contaminating forage
avoidance of habitat collisions with vehicles
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Project Phase

VEC Construction Operation Accidental Events
Furbearers alteration or loss of habitat avoidance of habitat loss of habitat
visua disturbance increased harvesting mortality
attraction to camps pressure fuel or chemical spill reducing
avoidance of habitat vehicle noise/visual foraging opportunities
disturbance collisions with vehicles
Fish and Fish habitat alteration leading introduction of sediment forest fire (slope
Habitat to displacement and/or from runoff, grading, ditch destabilization and erosion)
reduced productivity or cleaning and ice control highway crossing failure such
mortality if dedicated service depots, as collapse, washout or
fording streams in areas of then risk of improper flooding
sensitive habitat could hazardous materials and loss or dteration of habitat
harm eggs or alevin waste disposal contamination of habitat
blasting activitiesin or increased angling pressure
near waterbodies
in-stream construction
resulting in disturbance
increased suspended
sediment resulting in
smothering habitat and/ or
affecting fish health
increased nutrient loading
due to improper domestic
waste disposal
increased angling pressure
Species at Risk alteration or loss of habitat vehicle noise/visua loss of habitat
vehicle noise/visua disturbance mortality
disturbance avoidance of habitat fuel or chemical spill reducing
avoidance of habitat foraging opportunities or
oiling waterfow!
collisions with vehicles
Geomorphology vegetation clearing and no interaction fuel or chemical spill moving
disposal through porous material to
reduced aesthetics other areas
Water Resources increased suspended increased suspended fuel or chemical spill resulting
sediment sediment from runoff, dust in contamination of resources

increased nutrient loading

forest fire (slope
destabilization and erosion)
highway crossing failure such
as collapse, washout or
flooding

Wetlands physical disturbance sedimentation fuel or chemical spill resulting
atered hydrological dust in contamination of wetlands
regime vehicle emissions

Riparian Habitat physical disturbance vehicle emissions forest fire (slope

dust

destabilization and erosion
fuel or chemical spill resulting
contamination of riparian
habitat
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Project Phase

VEC Construction Operation Accidental Events
Historic ground surface disturbance increased or more extensive forest fire resulting in damage
Resources human use of arealeading to or loss of historic resources

interactions with from both the fire itself and
archaeological sitesor firefighting activities.
artifacts
Resource Use altering or restricting improved access to land and forest fire resulting in loss of
and Users access to resources resources resources
wildlife avoidance/habitat reduction in navigability of fuel or chemical spill resulting
loss rivers due to watercourse in contamination of resources
reduction of quality of land crossing structures failure of highway section or
and resource use (noise, reduced aesthetics crossing structure disrupting
dust and other use or affecting wildlife and
disturbances) fish resources
reduced aesthetics
reduction in navigability of
rivers due to installation of
watercourse crossing
structures
Akamiuapishku/ vegetation clearing and improved access to land and forest fire resulting loss of
Mealy disposal resources park resources
Mountains reduced aesthetics reduction in navigability of fuel or chemical spill resulting
National Park rivers due to watercourse in contamination of park
crossing structures resources
vehicular noise disturbance
reduced aesthetics
Tourism and noise, dust and other increased mobility of local forest fire (reduced aesthetics)
Recreation disturbances may affect residents and visitation by fuel or chemical spill

visitation levels
competition for use of
existing facilities between
contractors and visitors
atering or restricting
access to resources

non-residents
reduced aesthetics
loss of remoteness

contaminating resources
vehicle accidents

highway failure restricting
access

Community Life

increased demand on
infrastructure and services

changesin social
characteristics as aresult of
improved access

loss of property
mortality

Employment and
Business

generation of direct
employment

equipment and supplies
expenditures

increase in amount of
disposable income in area
labour force displacement
and wage inflation

improved access to and
within area

changes to traditional
movement patterns may
affect use and provision of
services and infrastructure
increased competition
between local and other,
now accessible, businesses

loss of property (forest fire)
highway failure restricting
access
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50 ENVIRONMENTAL EFFECTSASSESSMENT METHODS

The methods used for the environmental assessment of the TLH - Phasel11 are largely based on the work of
Beanlands and Duinker (1983) and the Canadian Environmental Assessment Agency (1994; 1999). The
methods outlined below meet the requirements of both the Newfoundland and Labrador Environmental
Protection Act and the Canadian Environmental Assessment Act (CEAA). The EIS guidelines, issued by
DOE on December 19, 2002, aso shaped the approach used for the assessment. This approach has been
effective for other assessments conducted under both the provincial and federal environmental assessment
processes.

The environmental assessment focuses on the VECs identified through the issue scoping and consultation
program, asdescribed in Chapter 4.0. Theassessment isconducted onaVEC-by-VEC basis, witheachVEC
being addressed in a single section. Specific steps for assessing each VEC are:

. determining assessment boundaries;

. describing the existing environment;

. identifying potential interactions between the project and VEC;

. identifying issues and concerns;

. presenting existing knowl edge about the potential project-VEC interactions, and i ssuesand concerns,
. identifying mitigation measures,

. assessing environmental effects;

. evaluating environmental effects significance;

. assessing and evaluating cumulative environmental effects; and

. identifying environmental monitoring and follow-up programs, if required.

These steps are described in detail in the following sections.
51 Boundaries

Boundaries focus an environmental assessment and help determine the most effective use of available
resources. General definitions of the environmental assessment boundariesfor this assessment are provided
below. Specific boundariesfor each VVEC are described in the environmental effectsanalysissection of each
VEC.

Project boundaries are defined by the spatial and temporal extent of project components and activities.
Spatial project boundariesreflect the geographic extent over which project activitiesoccur, as defined by the
project “footprint” and may vary between project phases. In the case of an accidental event, spatial
boundaries could range from a specific location within the project area to a much larger area (e.g., in the
event of aforest fire).
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Temporal project boundariesare defined by thetiming and duration of the construction and operation phases,
as described in Chapter 2.0. Interactions between the project and a VEC may vary in nature and degree
during project construction and operation, aswell asin the case of an accidental event. Whilethelikelihood
of an accidental event occurringislow, it is possible that such events could occur at any time over thelife
of the project and overlap with temporal boundaries for the construction and operation phases.

Ecological boundaries are determined by the spatial and temporal distributions of the biophysical VECs
included inthe assessment. Spatial ecological boundaries are determined by the distribution and movement
patterns of biophysical componentsand/or physical elements such aswatershed boundaries. Environmental
effectsmay belimited to theimmediate project areaor may extend beyond thisareaasthedistribution and/or
movement of a species can be local, regional, national or international in nature.

Temporal ecological boundaries consider the relevant characteristics of the VEC, including the natural
variation of a population or ecological component, time to respond to an effect and recover from the
disturbance, and any sensitive or critical periodsin aVEC' s life cycle such as spawning or migration.

Spatial socio-economic boundaries are determined by the socio-economic VECs being assessed. These
boundaries are further defined to address specific characteristics such as the location of communities
potentially affected by the highway. Aswith ecological boundaries, temporal socio-economic boundaries
consider the natural variation of socio-economic components, time to respond to an effect and recover from
the disturbance, and any critical periods associated with the VEC.

Administrative boundaries refer to the spatial and tempora limitations placed on an environmental
assessment due to political, social, cultural and economic factors. Spatial administrative boundaries refer
to the management areas defined for natural and socio-economic elements, including such areas asthe Innu
land claim boundary, resource management areas and regional economic zones. Temporal administrative
boundaries, such asresource harvesting seasons, are defined by thetime periods associ ated with management
plans and activities.

5.2 Methods

M ethods used to collect dataand other information are described for each VEC. Detailsrelated to reviewing
existing information sources, contacting key informants or conducting field work are described, as
appropriate, for each VEC.

5.3  Existing Environment

The existing (baseline) environment for each of the VECs is described. The description for each VEC is
limited to a discussion of the status and characteristics of the VEC within its defined spatial and temporal
assessment boundaries. The description of the baseline environmental effects of past and existing projects
and activities are considered.
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Existing environment descriptions are based on information gathered from existing literature and databases,
aerial photographs, topographic maps, and data obtained from government departments and other
organizations. Information from key informant interviews and field research supplement the information
obtained from existing sources. Known information and data gaps associated with each VEC areidentified,
as appropriate.

54  Environmental Effects Analysis

The environmental assessment focuses on the potential interactions between each of the VECs and project
components and activities, aswell as on theissues and concernsidentified in Chapter 4.0. The stagesinthe
environmental effects analysis are described in Sections 5.4.1 to 5.4.6.

5.4.1 Potential Interactions

Thefirst step in the effects analysisisto identify the potential interactions between project components and
activities and each of the VECs. The nature of the project-VEC interactions are described.

5.4.2 |ssuesand Concerns

VEC-specific issues and concerns, as identified through the issue scoping program outlined in Chapter 4.0,
are described.

5.4.3 Existing Knowledge

Existing knowledge about the potential interactions isreviewed and summarized. This summary includes
information from such sources as scientific literature and/or monitoring results from similar projects.

5.4.4 Mitigation

A proactive approach istaken towards minimizing or eliminating potential adverse environmental effectsby
incorporating environmental considerations directly into project planning and design (Chapter 2.0). Many
of these environmental protection measures are required by legislation or regulations. Therefore, they must
be addressed before a project can proceed.

After reviewing the potential interactions, issues and concerns, and existing knowledge, technically and
economically feasiblemitigation measuresfor reducing or eliminating potential adverseeffectsareidentified.
Where potential positive effects are noted, optimization measures are identified. These mitigation and
optimizations measures are described within the appropriate effects analysis sections and are considered in
the effects analysis.
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5.45 Environmental Effects Assessment

The project-VEC interactions are analyzed to determine the potential effects. Theanalysisfor each VECis
carried out for each project phase and potential accidental and/or unplanned events. Potential accidental or
unplanned eventsconsidered are: highway failure; forest firesand on-sitefires; fuel or chemical spill; vehicle
and equipment accidents; and vehiclefailure. Theanalysisusesqualitativeand, where possible, quantitative
information available from existing knowledge and appropriate analytical tools. The analysisconsidersthe
identified mitigation measures. The resulting environmental effects predictions (residua effects) are
outlined.

Environmental effects summary tables prepared for each VEC highlight the qualitative and quantitative
ratings determined for the predicted environmental effects associated with each project phase. A sample
summary tableis presented in Table 5.1. Thistable outlines the qualitative and quantitative ratings for the
summary criteria. Thefollowing criteria, which are consistent with these outlined in CEAA guidelines, are
used to provide acommon basis for describing potential effects:

. magnitude - nature and degree of a predicted environmental effect (Table 5.2);

. geographic extent - area over which an effect occurs;

. frequency - how often a disturbance will occur;

. duration - how long a disturbance will occur;

. reversibility - ability of aVEC to return to an equal or improved condition after the disturbance has
ended (e.g., reclaiming habitat area equal or superior to that lost during construction); and

. ecological and socio-economic context - level of existing disturbance due to past and/or existing

human activities.
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Tableb5.1 Example Environmental Effects Summary Table

| Construction | Operation Accidental/Unplanned Events

Mitigation:

Environmental Effects Criteria Rating

Magnitude

Geographic Extent

Freguency

Duration

Reversibility

Ecol ogi cal/Socio-economic Context

Environmental Effects Evaluation

Significance

Level of Confidence

Likelihood®

Sustainable Use of Resources'

! Likelihood is only defined for effects rated as significant, and Sustainable Use of Resources is only defined for those effects rated as
significant and likely (Canadian Environmental Assessment Agency 1994).

Environmental Monitoring and Follow-up:

Duration (months):

Key:

Magnitude: High, Medium, Low, Nil or Unknown

Geographic Extent (km?): <1, 1-10, 11-100, 101-1,000, 1,001-10,000, >10,000 or Unknown
Frequency (eventslyear): <10, 11-50, 51-100, 101-200, >200, Continuous or Unknown

Reversibility: Reversible, Irreversible or Unknown

Context: Existing Disturbance (High, Medium, Low, Nil or Unknown)
Significance: Significant, Not Significant, Positive or Unknown

Level of Confidence: High, Medium, Low

Likelihood: High, Medium, Low or Unknown

Sustainable Use of Resources: High, Medium, Low or Unknown

<1, 1-12, 13-36, 37-72, >72 or Unknown

Table5.2 Definitionsfor Magnitude

Rating Magnitude

High An environmental effect affecting awhole stock, population or definable group of people, or where aspecific parameter
is outside the range of natural variability determined from local knowledge over many seasons.

Medium An environmental effect affecting a portion of a population, or one or two generations, or where there are rapid and
unpredi ctable changesin a specific parameter so that it istemporarily outside therange of natural variability determined
from local knowledge over many seasons.

Low An environmental effect affecting a specific group of individualsin a population in alocalized area, one generation or
less, or where there are distinguishable changesin a specific parameter, but the parameter iswithin the range of natural
variability determined from local knowledge over many seasons.

Nil No environmental effect.

Unknown An environmental effect affecting an unknown portion of a population or group or where the changes in a specific
parameter are unknown.
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5.4.6 Environmental Effects Evaluation

Theresidua environmental effects of each project phase are evaluated as either significant, not significant
or positive, based on the definitions of significance developed for each VEC. Specific definitions of
significance are developed for each VEC. Where appropriate, significant and not significant ratings are
further rated as major or moderate (significant) and minor or neglible (not significant). The definitionsused
in this environmental assessment are qualitative and integrate key factors, such as magnitude (e.g., the
portion of the VEC population affected), potential changes in VEC distribution and abundance, effect
duration (i.e., time required for the VEC to return to pre-project levels), interrelationships between
populations, species and/or users, and changes in the overall integrity of affected populations.

Significant environmental effects are those adverse effects that will change a VEC's status or integrity
beyond an acceptable level. An adverse environmental effect that does not meet the criteriafor asignificant
environmental effect israted as not significant. A positive effect is onethat enhancesaVEC. Significance
ratings for predicted environmental effects associated with each VEC are presented in the environmental
effects summary table for each VEC with ratings determined for each project phase and potential accidental
and/or unplanned events.

Assessing and evaluating potential environmental effects may be difficult in some cases due to limitations
in available information. Therefore, ratings are provided to indicate the level of confidence in each
prediction. Thelikelihood of the occurrenceof any predicted significant effectsisalsoindicated. Subsection
16(2)(d) of CEAA indicates that a comprehensive study must also consider the capacity of renewable
resources (i.e., sustainable use of resourcesthat are likely to be significantly affected by a project, to meet
the needs of the present and those of the future. Definitionsfor likelihood and sustainable use of resources
are presented in Table 5.3.

Tableb.3 Definitions for Likelihood and Sustainable Use of Resour ces

Rating

Likelihood

Sustainable Use of Resour ces

High

An environmental effect isprobableand thereisno
uncertainty based on previous scientific research/
experience.

Previousresearch/experienceindicatesthat the environmental
effect on the VEC would not reduce biodiversity or the
capacity of resourcesto meet present and future needs.

Medium

An environmental effect may occur but there is
some uncertainty based on previous scientific
research/ experience.

Previousresearch/experienceindicatesthat the environmental
effect on the VEC may, to a certain extent, reduce
biodiversity or the capacity of resources to meet present and
future needs.

Low

An environmental effect has asmall probability of
occurring and there is little uncertainty based on
previous scientific research/experience.

Previousresearch/experienceindicatesthat theenvironmental
effect on the VEC would reduce biodiversity or the capacity
of resources to meet present and future needs.

Nil

An environmental effect has no probability of
occurring and there is no uncertainty based on
previous scientific research/experience.

Previousresearch/experienceindicatesthat theenvironmental
effect on the VEC would eliminate biodiversity or the
capacity of resourcesto meet present and future needs.

Unknown

There is insufficient research, experience,
aboriginal knowledgeto predict thelikelihood of an
environmental effect occurring.

Thereisinsufficient research/experience to indicate whether
the environmental effect on the VEC would reduce
biodiversity or the capacity of resources to meet present and
future needs.
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55 Cumulative Environmental Effects

Individual environmental effectsare not necessarily mutually exclusive of each other. Individual effectscan
combine and interact resulting in cumulative environmental effects that may be different in nature or extent
from the effects of individual activities. Subsection 16(1) of CEAA states that environmental assessments
carried out under the act must consider any cumulative environmental effects that are likely to result from
the project in combination with other projects or activities that have been or will be carried out, aswell as
the significance of these effects. Cumulative environmental effects are considered for each of the VECs.
Factors considered in assessing cumulative effects for this assessment are:

. gpatial and temporal boundaries;

. interactions among the project’ s environmental effects,

. interactions between the project’ senvironmental effectsand those of existing projectsand activities;

. interactions between the project’ senvironmental effectsand those of planned projectsand activities;
and

. mitigation measures used towards achieving a no-net-loss or net-gain outcome.

Cumulative effects due to the accumul ation and/or interaction of the project’ sown environmental effectsare
considered as part of the project-specific environmental effects analysis carried out for each VEC (as
described above in Section 5.4).

The next portion of the assessment focuses on the cumulative effects of the project resulting from the
interactions between the project’s predicted residual environmental effects and those of other relevant
projects and activities. The existing (baseline) environment description for each VEC reflects the effects of
past and ongoing human activities on the region’s natural and human environments. An overview of past
and/or current actionsthat are likely to interact with those of the project to cause cumulative effects, aswell
asthe effects of these past and/or current actions, is provided for each VEC. Where appropriate, the current
status of the VEC due to natural and/or anthropogenic factors is indicated (e.g., a statement is made as to
whether a VEC population is declining, stable or increasing).

Future planned projects and activities considered in this assessment include those that are ongoing or likely
to proceed, and have been issued permits, licences, leases or other forms of approval as specified by the
Canadian Environmental Assessment Agency (1994).

Theenvironmental assessment al so considersthe potential cumulative environmental effectsof the proposed
TLH - Phaselll project dueto future actions potentially induced by the project. Induced action are projects
and activities that may occur if the action under assessment is approved ... they usually have no direct
relationship with the action under assessment and represent the growth-inducing potential of an action
(Canadian Environmental Assessment Agency 1999:20).
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The uncertainty associated with induced actions and their effects presents achallenge for cumulative effects
assessment (Bonnell et al. 2002). Thelikelihood, nature, location and timing of any actionsinduced by the
TLH - Phase Il are not known. In addition, controlling most potential induced actions and related effects
is beyond the responsibility of WST and depends on planning, cooperation and enforcing regulations. Asa
result, assumptions are made for assessing cumulative effects of induced actions, including:

. other projects and activities will be subject to appropriate planning and management;

. other projects and activities will be subject to the appropriate government requirements (e.g.,
legidlation, regulations and guidelines) for protecting crown resources;

. relevant government agencieswill have adequate resourcesto effectively carry out their mandatewith
respect to enforcement;

. adherence to existing regulatory requirements will not measurably change; and

. the TLH-Phase 111 will be designated a protected road and subject to the Protected Road Zoning
Regul ations administered by MAPA.

Relevant uncertainties and assumptions are presented in the cumul ative effects assessments for each VEC.
Cumulative effects significance are evaluated in the same manner as that described for the project-specific
effects.

Determining cumulative environmental effects of the TLH - Phase Il project considers the following
existing, planned or potential projects and activities (assuming appropriate planning and management arein
place and regulatory requirements and mitigation measures are fulfilled):

. existing sections of the Trans Labrador Highway (Phases | and 11);

. other roadsin central and southern Labrador;

. Akamiuapishku/Mealy Mountains National Park;

. hydro development, including transmission lines;

. forestry activities;

. tourism and recreation activities, including outfitting operations;

. land and resource use activities, including consideration of improved access, by Innu and other

residents of Labrador;
. Voisey’'s Bay mine/mill development;
. mineral exploration; and
. low-level military flight training.
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5.6  Environmental Monitoring and Follow-up

Environmental monitoring and follow-up programs are an essential part of an environmental assessment.
They provide a means for verifying environmental effects predictions and examining the effectiveness of
mitigative measures. Programs also provide assurances to regulators and the public that environmental
legidlation, standardsand commitmentsare being followed. Any environmental problemsidentified through
amonitoring or follow-up program can be addressed in an effective and timely manner.

ECM refers to monitoring development activities to ensure compliance with regulatory and self-imposed
environmental requirements (Barnes et a. 1986). EEM involves taking repetitive measurements of
environmental variables over time to detect changes caused by externa influences directly or indirectly
attributable to a specific anthropogenic activity or development (Duinker 1985). ECM and EEM are
described in detail in Chapter 2.0.

Monitoring and follow-up programs should be well-defined and focused to ensure efficient use of time and
resources. Therefore, they should focus on issues that are poorly understood and/or of primary concern.
Commitments to both ECM and EEM are discussed, as required, for each VEC.

NFS8558-0013 » TLH - Phase II1 EIS » January 31, 2003 Page 170
© Jacques Whitford Environment Limited and Innu Environmental Limited Partnership 2003



	3.0 ENVIRONMENTAL SETTING
	3.1 Physical Environment

	3.1.1 Ambient Noise
	3.1.2 Climate
	FIGURE 3.1
	3.1.2.1 Cartwight Area
	Table 3.1
	3.1.2.2 Happy Valley-Goose Bay Area
	3.1.3 Landscape
	3.1.3.1 Geology
	FIGURE 3.2
	Figure 3.3
	Figure 3.4
	Figure 3.5
	Figure 3.6
	Figure 3.7
	3.1.3.2 Geomorphology and Surficial Geology
	Figure 3.8
	Figure 3.9
	Figure 3.10
	Figure 3.11
	Figure 3.12
	3.1.3.3 Soils
	3.1.3.4 Permafrost
	3.2 Terrestrial Environment
	3.2.1 Vegetation
	FIGURE 3.13
	3.2.1.1 Ecological Land Classification
	Figure 3.14
	3.2.1.2 Wetlands
	3.2.1.3 Rare and Endangered Vascular Plant Species
	Figure 3.15
	3.2.2 Avifauna
	3.2.3 Wildlife
	3.3 Freshwater Environment
	3.3.1 Watersheds
	Table 3.2
	3.3.2 Water Quantity and Quality
	Table 3.3
	3.3.3 Fish
	Table 3.4
	3.4 Cultural and Socio-economic Environment
	3.4.1 Historic Resources
	3.4.1.1 Precontact Period (8,000 BP to Contact with Europeans)
	3.4.1.2 Historic and Contemporary Period (Arrival of Europeans to Present)
	3.4.2 Regions and Communities
	3.4.3 Population
	Table 3.5
	3.4.4 Community Life
	3.4.5 Resource Use and Users
	3.4.6 Employment and Business
	3.4.6.1 Central and Southern Labrador
	3.4.6.2 Other Regions
	3.4.7 Tourism and Recreation
	3.5 Data Availability and Gaps
	3.6 Likely Future Conditions
	4.0 ISSUE SCOPING AND STAKEHOLDER CONSULTATION
	4.1 Project Scope
	4.2 Issues Scoping
	4.2.1 Environmental Assessment Guidelines
	4.2.2 Consultation with Innu Nation
	4.2.3 Labrador Métis Nation Comments and Submissions
	4.2.4 Public Consultation
	Table 4.1
	4.2.4.1 Public Notification
	4.2.4.2 The Sessions
	4.2.4.3 Attendance
	Table 4.2
	4.2.4.4 Issues and Concerns
	4.2.5 Public Consultation Follow-up
	4.2.6 Interviews with Outfitters
	4.2.7 Previous Studies and Other Information Sources
	4.3 Summary of Issues and Concerns
	Table 4.3
	4.4 Identification of Valued Environmental Components
	Table 4.4
	4.4.1 Raptors
	4.4.2 Waterfowl and Passerine Birds
	4.4.3 Caribou
	4.4.4 Furbearers
	4.4.5 Fish and Fish Habitat
	4.4.6 Species at Risk
	4.4.7 Geomorphology
	4.4.8 Water Resources
	4.4.9 Wetlands
	4.4.10 Riparian Habitat
	4.4.11 Historic Resources
	4.4.12 Resource Use and Users
	4.4.13 Akamiuapishku/Mealy Mountains National Park
	4.4.14 Tourism and Recreation
	4.4.15 Employment and Business
	4.4.16 Community Life
	4.5 Project-Valued Environmental Component Interactions
	Table 4.5
	5.0 ENVIRONMENTAL EFFECTS ASSESSMENT METHODS
	5.1 Boundaries
	5.2 Methods
	5.3 Existing Environment
	5.4 Environmental Effects Analysis
	5.4.1 Potential Interactions
	5.4.2 Issues and Concerns
	5.4.3 Existing Knowledge
	5.4.4 Mitigation
	5.4.5 Environmental Effects Assessment
	Table 5.1
	Table 5.2
	5.4.6 Environmental Effects Evaluation
	Table 5.3
	5.5 Cumulative Environmental Effects
	5.6 Environmental Monitoring and Follow-up



