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1.0 INTRODUCTION

1.1 TheProject

The Trans Labrador Highway - Phase Ill (Happy Valley-Goose Bay and Cartwright Junction) project
involves the construction of an approximate 250 km highway between Happy Valley-Goose Bay and
Cartwright Junction (87 km south of Cartwright). The project is officially known as the Trans Labrador
Highway - Phase |1l (Happy Valley-Goose Bay and Cartwright Junction) and will be referredtoas TLH -

Phase |11 in this environmental impact statement (EIS) and Comprehensive Study.

1.2  TheProponent

The TLH - Phase 1l project is proposed by the Department of Works, Services and Transportation (WST).
WST is the Government of Newfoundland and Labrador department responsible for providing a safe,
efficient and environmentally sustainable transportation system for the province, including primary and

secondary highways, community access roads, and air and marine transportation facilities.

Project contacts are:

Corporate Body:

Chief Executive Officer:

Environmental Assessment Contacts:

Department of Works, Services and Transportation
Government of Newfoundland and L abrador

6™ Floor, West Block, Confederation Building

St. John's, NL A1B 4J6

Don Osmond, Deputy Minister
(709) 729-3676 (phone)
(709) 729-4285 (fax)

Terrence McCarthy

Senior Coordinator, Trans Labrador Highway
(709) 729-3640 (phone)

(709) 729-0283 (fax)

McCarthT @gov.nf.ca

Roger Pottle

Senior Environmental Planner
Policy and Planning Division
(709) 729-5379 (phone)

(709) 729-0283 (fax)
PottleR@gov.nf.ca
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Dan Michielsen
Environmental Planner
Policy and Planning Division
(709) 729-5540 (phone)
(709) 729-0283 (fax)
MichielsenD@gov.nf.ca

1.3  Regulatory Framework

The proposed TLH - Phase |1l is subject to a cooperative environmental assessment that meets the
requirements of the provincial environmental assessment process as outlined under the Environmental
Protection Act, and thefederal environmental assessment processasoutlined by the Canadian Environmental
Assessment Act (CEAA). Following release from the environmental process, the project will be subject to
various environmental approvals.

1.3.1 Provincial Environmental Assessment Process

TheTLH - Phaselll project was registered pursuant to the Environmental Assessment Act, 2000 on April 3,
2002. Thisact waslater repealed and its contents were incorporated into the Environmental Protection Act,
which received royal assent on May 22, 2002. Following both government and public review, the Minister
of Environment determined on June 19, 2002 that further environmental assessment (an EIS) was required
for the proposed project. Consistent with subsection 52(1) of the Environmental Protection Act, the Minister
appointed an Environmental Assessment Committee with representation from all relevant provincial and
federal government departments and agencies to provide advice on scientific and technical matters related
to the proposed undertaking. The Environmental Assessment Committee includes representation from:

. Environmental Assessment Division, Department of Environment;

. Water Resources Division, Department of Environment;

. Inland Fish and Wildlife Division, Department of Tourism, Culture and Recreation;

. Department of Forest Resources and Agrifoods;

. Labrador and Aboriginal Affairs;

. Parks and Natural Areas Division, Department of Tourism, Culture and Recreation;

. Strategic Tourism Product Development, Department of Tourism, Culture and Recreation;
. Provincia Archaeology Office, Department of Tourism, Culture and Recreation;

. Urban and Rural Planning Division, Department of Municipal and Provincial Affairs (MAPA);
. Department of Mines and Energy;

. Department of Fisheries and Oceans (DFO);

. Environmental Protection Branch, Environment Canada; and

. Parks Canada.
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Asper Section 53 of the Environmental Protection Act, the Environmental Assessment Committee prepared
guidelinesfor preparing the EISfor the TLH - Phaselll project. These guidelineswere also subject to a40-
day public review period, as per Subsection 59(1) of the Environmental Protection Act. After approval from
the Minister of Environment, the guidelines were provided to the project proponent. These guidelines,
provided in Appendix A, establish the framework for preparing the EIS by outlining the format and
information requirements. A Table of Concordance with the guideline requirements is provided in the
Executive Summary.

At the provincial level, the environmental assessment is also subject to a Memorandum of Understanding
(MOU) between Innu Nation and the Departments of Environment, and Labrador and Aboriginal Affairs.
Following submission of the EI Sto the Department of Environment, the EISwill be examined to ensure that
it fulfills the requirements of the guidelines. The EIS will be used by the Minister of Environment, in
consultation with Cabinet and | nnu Nation, according to theterms of the M OU, to determinethe acceptability
of the proposed project following a review of the anticipated effects, proposed mitigation measures and
monitoring program. When adecision hasbeen made, the Minister of Environment will recommend whether
the undertaking shoul d be rel eased subject to termsand conditionsor that it not be permitted to proceed. This
recommendation will then be forwarded to the Lieutenant Governor-in-Council.

1.3.2 Federal Environmental Assessment Process

TheTLH - Phaselll project isalso subject to CEAA, thefederal environmental assessment legislation. DFO
is the lead Responsible Authority (RA) for the federal assessment as there is a requirement for approvals
under the Navigable Waters Protection Act (NWPA) and potential for issuance of authorizations under the
Fisheries Act. To date, DFO have assumed that watercourse crossings will be designed and constructed in
such a manner as to avoid any harmful alteration, disruption or destruction (HADD) of fish habitat (B.
Brown, pers. comm.). Federal Authorities, providing expert adviceto DFO ontheenvironmental assessment,
are Environment Canada, Parks Canada and Health Canada. Representatives from DFO, Environment
Canada and Parks Canada have been included in the joint provincial/federal Environmental Assessment
Committee appointed for the environmental assessment (Section 1.3.1).

DFO hasdetermined that the TLH - Phasel 11l will be subject toa comprehensive study under CEAA. CEAA
requires that the following factors be addressed in a comprehensive study:

. environmental effectsof the project, including theenvironmental effectsof malfunctionsor accidents
that may occur in connection with the project;

. cumulative environmental effectsthat are likely to result from the project in combination with other
projects or activities that have been or will be carried out;

. significance of the environmental effects;

. public comments;

. technically and economically feasible mitigation measuresfor any significant adverseenvironmental
effects of the project;

. the purpose of the project;
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. alternative means of carrying out the project that are technically and economically feasible and the
environmental effects of any alternative means,

. the need for, and the requirements of, any follow-up program in respect of the project;

. the capacity of renewableresourcesthat are likely to be significantly affected by the project to meet
the needs of the present and those of the future; and

. any other matter relevant to the comprehensive study required to be considered.

The Comprehensive Study will be used by DFO to prepare a comprehensive study report (CSR) under
CEAA, which will be submitted to the federal Minister of Environment for a decision on the project.

1.3.3 Environmental Authorizations

Following releasefrom both the provincial and federal environmental assessment processes, the TLH - Phase
[l project can be expected to require a number of approvals, permits and authorizations prior to project
initiation. In addition, throughout project construction and operation, compliance with various standards
contained in federa and provincial legislation, regulations and guidelines will be required. The project
proponent will also be required to comply with any other terms and conditions associated with the EI'S and
Comprehensive Study release. Potential environmental authorizations as they relate specifically to the
project description are discussed in detail in Section 2.3.

In addition, following settlement of the Innu land claim, currently under negotiation between Innu Nation
and thefederal and provincial governments, WST must comply with theterms set out in thefinal settlement.

1.4  Environmental Impact Statement and Comprehensive Study
1.4.1 Environmental Impact Statement and Comprehensive Study Purpose

TheElSand Comprehensive Study present i nformation about the project and the results of the environmental
assessment conducted for the project. The environmental assessment focuses on 16 Valued Environmental
Components (VECS), including raptors, waterfowl and passerine birds, caribou, furbearers, fish and fish
habitat, species at risk, geomorphology, water resources, wetlands, riparian habitat, historic resources,
resourceuse and users, Akamiuapishku/Meay MountainsNational Park, tourism and recreation, employment
and business, and community life. Information on each VEC, as collected from existing literature and field
studies, project-VEC interactions, environmental effects and mitigation measuresis presented. Component
studies, described in Section 1.4.3, were conducted for the environmental assessment to addressinformation

gaps.

The EIS and Comprehensive Study fulfills provincial environmental assessment requirements and will be
used by the Minister of Environment, in consultation with Cabinet and Innu Nation, to determine whether
environmental effects are acceptable. It aso meets provisions of CEAA for acomprehensive study, which
istriggered by the requirement for permits under the NWPA. DFO, asthefederal RA for the environmental
assessment, will use the EIS and Comprehensive Study to ensure that the provisions of CEAA are met.
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1.4.2 Document Organization

TheElISand Comprehensive Study were prepared by JacquesWhitford Environment Limited (JW) with Innu
Environmental Limited Partnership (IELP), and with support from Land Management and Survey Systems,
Community Resource Services and Northlands Associates. Information on the study team and brief
descriptions of each team member’ s expertise and experience are provided in Appendix B.

The document is organized as follows:

Executive Summary The executive summary identifies the proponent, and provides a synopsis of the

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

project description, predicted environmental effects, mitigation measures, residual and
cumulative environmental effects, and proposed monitoring and follow-up programs.
An outline of the component studies is also provided. The summary provides an
overview of the EIS and Comprehensive Study conclusions and allows the reader to
focus immediately on areas of concern. Tables of Concordance with the EIS and
Comprehensive Study guidelines and CEAA requirements are provided in the
executive summary to aid reviewers in ensuring that all requirements have been
fulfilled.

Chapter 1 identifies the proponent, describes the purpose of the EISand
Comprehensive Study, outlines the regulatory framework for the environmental
assessment and describes the EIS and Comprehensive Study organization.

Chapter 2 describes al components of the project. The discussion addresses: the
purpose of the project, including rationale and need for the highway; schedule for
project review, construction and implementation; permits, approvals and
authorizations that may be required; alternatives to the project and aternatives for
carrying out the project; physical features of the project; construction and operation
phases, environmental protection measures; and accidental events. The chapter
concludes with adiscussion of environmental management planning for the project.

Chapter 3 describes the existing environment of the study area. The project areais
described in detail with respect to various components of the environment, including
predicted future environmental conditions in the absence of the project.

Chapter 4 describesthe scope of the assessment, including detailsontheissue scoping
process and the issues and concerns raised during public information sessions and
other scoping activities. The VECs, as determined from the EIS and Comprehensive
Study guidelines and the issues scoping exercise, are identified.

Chapter 5 describes the methods used for assessing environmental effects.
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Chapter 6 Chapter 6 provides the environmental effects assessment for each VEC, including
boundaries, methods, existing conditions, potential project-VEC interactions, issues
and concerns, existing knowledge, mitigation, effects analysis and evaluation,
cumulative environmental effects, and environmental monitoring and follow-up
measures that will be implemented.

Chapter 7 Chapter 7 presents concluding statements regarding the anticipated environmental
effects that may result from the project, a summary of specific mitigation measures
and monitoring and follow-up commitments.

Chapter 8 References and personal communications cited in the EIS and Comprehensive Study
are provided.
Appendices Supporting materials are provided in the appendices.

1.4.3 Supporting Studies

Supporting studies for the environmental assessment include component studies conducted in conjunction
with the environmental assessment and consultation with Innu Nation regarding proposed routesfor the TLH
- Phase Ill.  The component studies were submitted separately to the Minister of Environment for
government and public review. A brief summary of each component study is provided in Sections 1.4.3.1
to 1.4.3.8. The report on consultation with Innu Nation is provided in Appendix C and a summary is
provided in Section 1.4.3.9. Issues and concerns identified during consultation with Innu Nation are
presented in Chapter 4. Other supporting documentation is noted in Section 1.4.4.

1.4.3.1 Waterfowl and Passerine Birds Component Study

The Waterfowl Component Study was conducted by JW and Land Management and Survey Systems Inc
from May to August, 2002. The objective of this study was to conduct original research and compile
available information to describe waterfowl and waterfowl habitat within the proposed route of the TLH -
Phase I11. Within the proposed study area, the objectives of the study were:

. review literature regarding waterfow! in Labrador;

. consult with Innu Nation, Canadian Wildlife Service (CWS) and other organizationsand individuals
knowledgeable about waterfowl! in the areg;

. describe wetland and riparian habitat potential for waterfowl;

. determine breeding pair, brood and spring/fall staging activity of waterfowl;

. determine the species abundance and the temporal and spatial distribution of waterfowl; and

. quantify waterfowl habitat that is likely to be physically affected by the project.
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To ensure that the area examined by this component study encompassed physical disturbance from the
proposed project, a conservative buffer areawas also included. Therefore, the study area comprised areas
of wetland and waterbodieswithin 5 km on either side(i.e., 10-km wide) of the proposed TLH route. Rivers
were surveyed for 10 km on either side of proposed highway crossings.

Using a helicopter, survey speed was approximately 50 km\hr at an atitude not greater than 30 m above
ground level. Areas of open water and wetland habitat were identified by the navigator/recorder, who
directed the pilot, and two other experienced observers over the course of each survey. Communication
through an intercom system on the aircraft used a 12-hour clock for orientation, to locate and identify
observations according to species and sex. All sightings were plotted directly onto 1:50,000 National
Topographic Survey (NTS) map sheets (equipped with the proposed route plotted in advance) and verified
using the aircraft’ s Global Positioning System (GPS). All wildlife sign and sightings during aerial surveys
wererecorded. Each aerial survey wastimed (in consultation with knowledgeabl e persons) to search during
different periods of waterfowl activity. Potential habitat for waterfowl was described from ecological land
classification maps (ESWG 1996; Meades 1990), observations made during aerial waterfowl surveys and
wetland classification surveys.

A total of five aerial surveyswere conducted. Numerous small groups (<4 birds) were observed during the
May surveys, with species congregating in areas of open water areas such as along the Kenamu River,
Churchill River and Traverspine River. Overall, thedensity of waterfowl in the survey areawas|ow during
the June survey. However, waterfowl were widespread over the region and dispersal to wetlands and small
waterbodies from earlier spring concentrations along larger rivers and lakes was evident. The July
brood/moulting survey found a number of ducks, in particular black ducks, Canada geese and ring-necked
ducksingroupsranging in sizefromtwo to asmany as40 individuals. The August fall staging survey found
that various species were commonly found in groups of four or more individuals. Congregations of black
duckswere observed at various locations along the route. Similarly Canada geese were observed in groups
ranging from three to 12 individuals, with groupings of less than 10 birds common.

1.4.3.2 Raptor Component Study

The Raptor Component Study was conducted by JW from May to August, 2002. The objective of this study
was to conduct original research and compile available information to describe raptor and raptor habitat
within the proposed route of the TLH - Phasel1l. Within the proposed study area, the objectives of the study
were:

. review literature regarding raptors in Labrador;

. consult with Innu Nation, CWS and other organizationsand individual sknowledgeabl e about raptors
in the area;

. describe nesting habitat potential for raptors;

. determine breeding activity of raptors,

. determine the species abundance and the temporal and spatial distribution of raptors; and

. quantify raptor habitat that is likely to be physically affected by the project.
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The study area consisted of a2 km-wide corridor centered on the proposed highway route. Original survey
datafor thisassessment were collected directly during specific surveys designed for raptorsand incidentally
during waterfow! surveyswithinthe samearea. Specific raptor surveysfollowed a predetermined route on
1:50,000 NTS map sheets at approximately 500 m on each side of the highway right-of-way. Theroutewas
variable in some locations of greater potential habitat such asriver valleys and lake/pond networks within
the 2 km-wide survey corridor. Aswell, there is an extensive existing database of raptor nests, particularly
those of osprey, developed by JW for the Department of National Defence (DND) inthisarea. Known nest
sitesin the 2 km-wide survey corridor were aso checked during the survey.

The specific aerial survey for raptors was conducted on June 17, 2002. Observations of all other wildlife
werealso recorded. Osprey and bald eagle were al so observed during five surveys completed for waterfowl
from May thru August 2002. Potential habitat for raptors was assessed from ecological land classification
maps (ESWG 1996; Meades 1990) and during aerial surveys for waterfowl and raptors.

A total of 35 raptor nests, mostly osprey, were found within the study area. Osprey nests tended to be
concentrated in three distinct areas along the proposed highway route:

. complexes of wetlands and waterbodies associated with atributary of the Kenamu River, west of the
main stem;

. complexes of wetlands and waterbodies around Crooks L ake; and

. complexes of wetlands and waterbodies along the Eagle River and tributaries south of Park Lake.

Twenty-five osprey nestsfall within 800 m of the centre line of the proposed highway. Eight of these nests
fallswithin 200 m of the centre line of the proposed highway route and five of those nestsfall within 50 m
of the centreline of the highway and may be within the right-of-way. No bald eagle nestsfall within 800 m
of the centre line.

1.4.3.3 Caribou Component Study

The Caribou Component Study was completed by the Inland Fish and Wildlife Division of the Department
of Tourism, Culture and Recreation from March to August, 2002. The objective of the study wasto conduct
original research and compile availableinformation on the Mealy Mountains Caribou Herd (MM CH) within
the proposed route of the TLH - Phaselll. Aerial surveyswere supplemented with satellitetelemetry collars
fixed to six caribou (three males and three females).

During the spring aerial surveys, atotal of 276 caribou were observed in acharacteristic late winter clumped
distribution within the survey area. The largest number of caribou occurred in five discrete groups within
an areaof approximately 2,500 km?, centered around Park Lake. Three smaller groupswere recorded at the
coast; onein the vicinity of Porcupine Strand north of Cartwright, the other two south of Cartwright in the
genera vicinity of Hawke Bay.
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Telemetry monitoring of movement patterns and seasonal habitat use by six radio-collared caribou resulted
in 48 relocations (including capture locations). No consistent pattern of movement or range use emerged.
Three of the six collared animals (two males, one female) exhibited the relatively sedentary pattern typical
of woodland caribou. Three others (two females, one male) moved up to 100 km during the monitoring
period. The locations of collared animals lie within the traditional range of the herd, and indicate that
members of the herd were present in the area of the proposed highway. Approximately 10 percent of the
locationswerelocated over asmall area40 km south of the highway, approximately 20 percent werelocated
to the north, within 40 km of the highway but were more widely dispersed. Of theselocations, one or more
were within 5 km of the highway. The remaining 70 percent of the locations were more than 40 km north
of the highway and spread over alarge area

It appears that individual animals from the MMCH move relatively large distances compared to other
woodland caribou herdsin Labrador. Thelarge aggregationswintering north of Cartwright in 2002 dispersed
large distances to summer rangesin the watersheds of the Eagle and Paradise Rivers. Thisis consistent with
what isknow about seasonal range use by the herd. The extensive string bog/ forest complexeslocated in the
headwaters of both rivers represent typical summer range habitat chosen by woodland caribou in regions
where wolves and other large predators are present. The distribution of animals during the winter of 2002
suggestsit is likely that these animals are choosing different landscapes during different seasons, and will
travel long distances to find such landscapes.

1.4.3.4 Fish and Fish Habitat Component Study

A Fish and Fish Habitat Component Study was conducted by JW and IELP in September 2002 to gather
information on the proposed stream crossing locations. Asapart of the component study, habitat assessment
surveys were undertaken for al identified watercourse crossing locations. However, because actual
engineering surveys have not been completed, detailed design information is not available and precise
crossings sites have not been confirmed.

A preliminary review of the existing literature included Anderson (1985), 1:50,000 topographical maps,
aerial photographs and information provided by WST from their route selection and preliminary design
phases. Based on the information provided by WST, 95 watercourse crossings were identified for habitat
assessment. An aerial survey of thewatercourse crossingsonthe TLH - Phasel11 route was conducted from
September 23 to October 2, 2002. A detailed aerial assessment was not possible on all watercourse crossings
duetothesmall size of somestreamsand visual obstruction created by thick tree canopy. On-ground surveys
for selected crossing locationsincluded all crossingsthat could safely be accessed and which had an upstream
basin area greater than 2 km?, and Beak Type | and Il habitat. The ground surveys included detailed
measurements of the section where the crossing is proposed and other sampling that included a sample for
water quality determination, stream flow velocity, stream gradient and any observations of fish. This
information, along with details of the stream habitat and riparian habitat, were all recorded on thefield data
sheets. Photographs were taken to augment the videotape record.
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The Churchill River isthelargest river in Labrador; its 93,415 km? watershed extends from the far western
border of Labrador to Lake Mélville. There are 12 crossings on the Churchill River and minor tributaries.
The Traverspine River is atributary to Churchill River, extending 50 km to the south. The proposed route
roughly bisects the Traverspine watershed in a southeasterly orientation. Fifteen crossingsinthisbasin are
mostly small streams of lessthan 5 m width and lessthan 2 km? upstream areas. The proposed route roughly
bisects the Kenamu River watershed, in an east-west orientation. Fifteen crossings were identified for
investigation. Most of the crossings are less than 5 m in width and only the Kenamu River is estimated to
beover 20 minwidth at the crossing location. The proposed route transectsthe upper half of the Eagle River
watershed and 40 crossing | ocationswereidentified for investigation. All wereoverflownand surveyedfrom
the air. The TLH - Phase Il route intersects approximately midway along Paradise River (Cartwright
Junction) and then bears west across the watershed. Thirteen watercourse crossings have been identified,
including Paradise River itself. Theterrain hasalot of wetland areas and low relief.

Theidentification and characterization of ‘ potential’ fish habitat hasbeen donewithout referenceto verifying
fish presence and use of the habitat. Conservatively, WST have committed to approaching all crossings as
being fish habitat unlessthere are counter-indications. The Termsof Reference for the component study did
not require any fish sampling to be conducted. Fish observed during the ground surveysat crossing locations
were noted; however, thelack of observations should not be taken asan indication of fish absence. Although
many species are present in the streams and lakes along the highway route, the two that are most likely to
be affected by the project are Atlantic salmon and brook trout, by their wide distribution and presence in
stream sections and the importance of streams as nursery habitat for both anadromous and resident forms.

1.4.3.5 Resour ce Use and Users Component Study

Aspart of the environmental assessment for the TLH - Phase 111, JW on behalf WST, carried out a study on
resource use and users in the vicinity of the proposed TLH — Phase Ill. The study was based on the
reguirements for component studies, as outlined in the environmental assessment guidelines issued by the
Department of Environment in December 2002 (Appendix A).

The purpose of the study wasto identify and provide information on the various resource use activitiesbeing
carried out in the study area, as well as the user groups. As the proposed TLH — Phase |11 route passes
through Regional Economic Zones 3 (Central Labrador) and 4 (Southern Labrador), these zones defined the
study areafor thestudy. Zone 3 encompassesthe areasurrounding the portion of the proposed highway route
closest to Happy Valley-Goose Bay, while Zone 4 encompasses the eastern portion of the route towards
Cartwright Junction. However, as various aspects of land and resource use are defined by more specific
administrative, economic or political boundaries(e.g., wildlife management zones), areas of focusvaried for
specific land and resource use activities.
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The study described:

. historical and contemporary resource use by thelnnu, with particul ar attention given to contemporary
Innu land and resource use;

. historical and contemporary resource use by other Labrador residents;

. historical and current use (e.g., recreational, commercial and subsistence) and users of watercourses
to be crossed by the proposed TLH - Phase Il11, with an emphasis on the navigability of the
watercourses;

. current and planned land use and settlement along the proposed TLH - Phaselll route, including, but
not limited to, planning strategies, proposed devel opment, utilities and development boundaries;

. forest resources and management strategies,

. information on potential protected areas, such as parks, sanctuaries, reserves and heritage rivers;

. wilderness characteristics, including landscape aesthetics, vistas and noise scapes; and

. changes in land and resource use due to previous road developments in Labrador using available

information (i.e., information available from government departments and agencies, and contacts
made during the study and environmental assessment).

The principleresource usersin the study areaare the Innu, Métis, Settlers and other Labrador residents, and
visitors/tourists to the area (in particular, visitors to outfitting operations). While much of the use is for
subsistence or recreational purposes, there are also commercial/businessinterests (e.g., commercial caribou
harvest, trappers and adventure and nature tourism operators) and industrial and government users (e.g.,
forestry companies and the military). Resource use activitiesidentified are Innu, Métisand Settler land and
resource use, municipal/community land use, waterway navigability, hunting, trapping, fishing, outfitting
operations and other adventure or nature tourism operations, parks and special areas, cabins, trails and
recreational areas, forestry, mineral exploration and quarries, hydro power development and military
activities.

1.4.3.6 Historic Resour ces Component Study

The Historic Resources Component Study was conducted by IELP. The objective of the study wasto assess
high-potential |ocationsal ong awide 10km corridor a ong the proposed highway route and identify important
historic resources which may be affected by highway construction and increased vehicle access. The study
wasdesigned asaprecursor to moredetail ed Historic Resources| mpact A ssessment along theactual right-of-
way once the precise highway route is finalized. The study consisted of two programs: pre-fieldwork
overview research and afield survey.

Pre-fieldwork overview research included areview of archaeological, ethnographic and geomorphological
literature, areview of Innu Nation land use data, air photo analysis, and informant interviewsin Cartwright,
Mud Lake, Happy-Valley-Goose Bay and Sheshatshiu. The study area for the pre-fieldwork overview
research encompasses a larger region including all of southeastern Labrador and the Québec Lower North
Shore lying south of the north shore of Hamilton Inlet and the Churchill River and east of the western banks
of the Minipi and Saint-Augustin rivers. The results of this research alowed the identification of 12 areas
(or components) of enhanced potential distributed along theroutewhichweretargeted for fieldinvestigation.
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The pre-fieldwork overview research was followed by afield survey. The project areafor the field survey
was defined as a 10-km wide corridor along the preferred routing for the highway. A total of 128 specific
locations within 12 pre-selected areas were investigated by means of surface inspection and the excavation
of 3,944 test pits. Asaresult of thiswork, 37 archaeological and ethnographic sites were recorded, two of
these dating to the precontact period. More than one-third of these (13) were found on Uinikush Lake, nine
siteswere discovered at the Kenamu, seven sites were recorded on Keupash-nipi, just east of Uinikush, and
five at the Eagle River Forks. The remaining components yielded a single site or none at al. In terms of
cultural affiliation, most of the sites are definitely or probably Innu, with some definite or probable Métis
sites being recorded as well on the Kenamu and Eagle Forks.

Theresults of the overview research suggest that for the most part, the proposed highway route avoids many
of the areas of greatest traditional Innu Land use, particularly the principal lakes of the Eagle Plateau.
However, the proposed route does skirt or intersect several high-potential zones, particularly at the major
watercourse crossings. The results of the field survey appear to confirm these suggestions.

Data gapsidentified in the course of the overview research include the following: lack of or limited access
toland use data (Innu from Québec and L abrador Métis); limitationsininterview information such asnarrow
time period and uneven geographic coverage; scarcity of Labrador Innuland use datafor the eastern portions
of the project area; geomorphol ogical data gaps; and fine-scale air photographs not available. In addition,
thefollowing datagapswereidentified upon completion of the 2002 field survey: surveyed components can
only be considered sampled in most cases and the field survey conducted to date only represents a
preliminary investigation of the project area including the assessment of selected high-potential areas
distributed along the proposed TLH - Phase 11 route; limited sampling effort of certain areas at the Kenamu,
Eagle, and Paradise crossings due to difficulties of weather and river currents; scarcity of sites dating prior
to thefirst half of the twentieth century; and few sites recorded on the central and eastern plateau outside of
the Eagle Forks area.

1.4.3.7 Tourism and Recreation Component Study

The Tourism and Recreation Component Study was conducted by JW from November to December, 2002
to provide information on tourism and recreation activitiesin the general project region. The study focuses
primarily on Central and Southern Labrador (Regional Economic Zones 3 (Central Labrador) and 4
(Southeastern Aurora)), as the proposed highway will pass directly through these regions. It aso includes
consideration of the other regionsof L abrador towhich the proposed project will indirectly provideimproved
access (i.e., the Labrador Straits and Western Labrador), as well as the island of Newfoundland and other
areas, as applicable.

The study, involved reviewing available information on tourism and recreation gathered from published
reports, unpublished information from various public and private sector organizations, and interviews with
government officials and tourism operators.
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The study provides a general overview of Newfoundland and Labrador’s tourism industry, providing
information on tourisminfrastructureand services, historical and recent tourist traffic and trends, and tourism
management and promotion in the province. A discussion of tourism and recreation in Central and Southern
Labrador, includes information on the general socioeconomic environment of the study area (e.g.,
communities, population and economy), and existing tourism operations and activities, including:

. recreational hunting and fishing;

. outfitting operations,

. natural areas and activities;

. cultural attractions and events; and

. the proposed Akamiuapishku/Mealy Mountains National Park.

The study explores a number of key benefits and potential issues for tourism and recreation that may be
associated with highway developments, drawing on experience with other similar projects in northern
environments.

1.4.3.8 Community Life, Employment and Business Component Study

The Community Life, Employment and Business Component Study was conducted by JW from November
to December, 2002 to provide information on the existing socioeconomic environments of Central and
Southern Labrador (defined as the area within the boundaries for Regional Economic Zones 3 and 4). The
study involved reviewing available information on these components that was obtained from a number of
sources, including published and unpublished literature, an analysis of secondary data, and interviews and
communications with key informants. Sources of information primarily included government agencies,
industry and private sector organizations, and community groups.

The study provides information on the following aspects of the study area’ s socioeconomic environment:

. communities;

. population and demographics,

. infrastructure and services,

. socia and health characteristics,

. characteristics of local and regional economies,
. employment and business; and

. income.

This baseline information was subsequently used in assessing and evaluating the potential socioeconomic
effects of the proposed project.
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1.4.3.9 Route Selection 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:

. holding briefing meetings, involving representatives of WST and Innu Nation, in mid-January 2002;
. hiring a project manager and three Innu commissioners to carry out the consultation;
. distributing information | eaflets describing the project and consultation program to 220 househol ds;

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

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

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

. developing a questionnaire to guide interviews held during the program; and

. conducting interviewswith 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.

The preferred route identified as aresult of the consultation program was aroute that crossed the Churchill
River at Mishtashini-shipss and extended eastward over the Kenamu River and to the north of Uinikush and
Nekanikau. There were also other opinions, including not building the highway at al and using alternative
routes further north and south of the preferred route (Innu Nation 2002). Section 2.2 of thisEIS providesa
discussion of theroute alternatives considered for theproject. Key concernsnoted by Innuinformantsduring
the consultation are noted in Section 4.2.2 of this EIS and considered in the issue scoping for the
environmental assessment.

1.4.3.10 Innu Land and Resour ce Use Study

This component study examines the potentia effects of the construction and operation phases of the TLH -
Phase |11 highway on the contemporary land use of the Labrador Innu, who have a long tradition in the
project area. For the purpose of this study, contemporary Innu land use refers to the period in recent Innu
history following settlement (i.e., 1969 to present day). Aspectsof Innu land usethat are considered in this
assessment include the activities that are often considered as components of economic behaviour, namely,
harvesting - hunting, trapping, fishing, gathering wild fruitsand boughs, and cutting firewood, and thetravel
involved to areas where harvesting can be conducted. Non-economic aspectsof land use are also considered
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including the sense that many Innu have of independence from non-Innu people and their control when they
are in the country, aesthetic appreciation of beautiful places, communitas, the meaning that is constructed
through productive labour, sharing, exercise of religious beliefs, play, romance, learning about the history
of one’ sfamily and peoplein an area, knowledge of place namesand wildlife, and all the other activitiesand
cultural processes that occur while people are living on the land that are not narrowly economic in nature.

The purpose of the Innu land use study is to enable WST to respond to the effects of the highway’s
construction and post-construction use on contemporary Innu land use. The study strategy included:

. the development of a study outline that reflected issues in contemporary Innu land use;

. the implementation of informant interviews to address a recognized gap in data on land use in the
project area over the past 10 years;

. incorporation of the interview results with existing Innu land use data in order to present a
contemporary representation of Innu land use;

. assessment of highway construction and post-construction effects within the project region with
specificattentionto Innu land use, and effectson wildlifeand habitat inasmuch asthey influence Innu
land use;

. recommendations concerning mitigation measures for the identified effects. These were presented

through three scenarios: (i) regul ation using existing provincial andfederal legislation; (ii) regulation
through land selection and co-management provisions under atreaty; (iii) and regulation under the
auspices of the proposed Akamiuapishku (Mealy Mountains) Nationa Park; and

. recommendations for monitoring were made with respect to the residual effects of the project.

The methodol ogy employed for assessment Innu land useincluded use of existing Innu land use data aswell
asimplementation of project-based informant interviews that took place in Sheshatshiu in December 2002.
Informants consisted of both Innu with a lifetime of experience in the study area, and those with a few
seasons of experience. The regions covered by the 2002 interviews include the |ake regions of latuekupau
(Parke Lake), Unikush, Kamishkamat, Miste-ashini, Eskenet-katshipukitinit, and Nekanekau.

The report discusses a range of impacts on the project area that could potentially occur both during the
construction phase of the highway as well as post-construction, and that would ultimately impact on the
quality of Innu land use. Foremost among these impacts was identification that an increase in resource
harvesting (forestry, hunting, fishing) by both Innuand non-1nn posed the greatest |ong-term threat to habitat,
wildlife and Innu land use. A program of monitoring is recommended in this report.

1.44 Other Related Documentation

A number of documents have been prepared in relation to the TLH in general, as well as specifically for
Phases| and |1 of the TLH. A bibliography listing of these documentsfollows. These documentshaveeither
been previously submitted to the Department of Environment in relation to previous environmental
assessments for Phases | and |1 of the TLH, or are available from WST.
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20 PROPOSED UNDERTAKING
21 TheProject

The TLH - Phase Il will be atwo-lane, gravel surface highway between Happy Valley-Goose Bay and
Cartwright Junction (87 km south of Cartwright), where it will connect with the Phase Il route of the TLH
(Figure 2.1). The approximately 250-km long highway will form the fina link in a highway system
extending from the Labrador Straits region in southeastern Labrador to western Labrador and onwards
through Québec.

2.1.1 Project Location and Study Area

The proposed routing for the TLH - Phase |11 spans central Labrador (Figure 2.2). The preferred route for
the highway begins east of Muskrat Falls and crosses the Churchill River at Black Rocks approximately 9
kmwest of theHamilton River Road intersectionin Happy Valley-Goose Bay. It then extendsapproximately
75 km to the southeast before turning to the northeast for a distance of 175 km to Cartwright Junction.

The project boundary is defined by the 40 m right-of-way established for the highway. All physical

structures and related worksfor the project will be carried out within thisright-of-way. This40-m boundary
appliesto the preferred and alternative routes. Details of the alternative routes are discussed in Section 2.2.

The study areais defined by the:

. physical extent of the project, specifically the preferred route;

. extent of aguatic and terrestrial VECs potentially affected by the highway;

. extent of land usefor subsistence, commercial, cultural, recreational, spiritual and aesthetic purposes
by Aboriginal and non-Aboriginal people and communities that may be affected by the project; and

. local and regional economic effects of the project.

In general, the larger study region encompasses much of the area of Regional Economic Zone 3 (Central
L abrador) and the northwestern portion of Regional Economic Zone 4 (Southeastern Aurora) (Figure 2.3).
However, the specific study areavariesfor each VEC. Study areaboundaries are discussed in Section 5.1,
with VEC-specific boundaries discussed in each VEC section in Chapter 6. The environmental setting,
including natural and human elements, for the larger study areais described in Chapter 3.
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2.1.2 Project Purpose and Rationale

The purpose of the TLH - Phase Il is to complete a reliable and cost-effective all-season ground
transportation systemin Labrador that providesalink between communitiesin western Labrador with those
of southern Labrador. Thisfinal link inthe TLH will connect the previously completed Phase | portion of
the TLH between western Labrador and Happy Valley-Goose Bay, and the recently completed Phase Il
portion of the TLH between Red Bay and Cartwright. When completed, the TLH - Phase I11 will provide
aconnectionwith theprovincial highway network in Québec and the network ontheisland of Newfoundland
(viaaferry connection between Blanc Sablon, QC and St. Barbe, NL).

The TLH - Phase |11 will provide direct economic benefits through employment. Constructing the TLH -
Phase I11 will provide seasonal employment for 2,800 people. A number of full-time jobs will also be
created for highway operation and maintenance.

Completingthe TLH acrossL abrador will al so generate anumber of social and economic benefits, including:

. increased and more economical transportation optionsfor arearesidentstravelling within the region
or between the region and Québec and the island of Newfoundland;

. increased and more economical transportation options for people travelling to Labrador;

. reduced dependence on air and marine transportation services;

. increased infrastructure to support economic development opportunities,

. improved access to health, education and recreational facilities in Labrador and on the island of
Newfoundland,;

. reduced sense of isolation; and

. reduced personal and business travel costs.

2.2 Alternatives

Alternativesto the project, and viable technical and economic alternatives for carrying out the project, have
been considered. The main alternative to the project isto not construct the TLH - Phase Il1. Subsequent to
this are the alternatives of maintaining the status quo in air and marine transportation services or improving
or changing air and marine transportation services in the region to fulfill the project purpose. Severa
alternative means (i.e., routes) of carrying out the project are identified.

2.2.1 Alternativetothe Project

The alternative to the project is to not construct the TLH - Phase I11. This would mean that the highway
system across Labrador would not be completed and there would be no transportation link established
between Happy Valley-Goose Bay and southern Labrador. In the event that the TLH - Phase I11 is not
constructed, the project purpose would be met through maintaining and/or improving existing air and marine
transportation systems linking the Happy Valley-Goose Bay area with southern Labrador and the island of
Newfoundland.

NFS8558-0013 » TLH - Phase II1 EIS » January 31, 2003 Page 22
© Jacques Whitford Environment Limited and Innu Environmental Limited Partnership 2003



Currently, the air and marine transportation services provided in southern L abrador are scheduled to change
dueto the completion of TLH - Phasell. With completion of Phase I, an all-season, ground transportation
link has been established between the majority of communities in southeastern Labrador. The number of
operating air strips will be reduced, with a regional airport established for the region. Marine servicesto
communities connected to the highway will cease. However, it isintended that ferry service would continue
to be provided between Cartwright and Happy Valley-Goose Bay and the L abrador north coast. The change
in marine services will translate into an estimated cost savings of $4.5 million annually.

Maintaining existing air and marine transportation services will not address the high costs associated with
operating these systems or high costsfor individual sand businesses using the services. Whileimproving air
and marine transportation servicesto Happy Valley-Goose Bay will provide benefitsto the area, improving
existing services and continued maintenance of these services will require a substantial investment. Also,
user costs will likely increase.

In contrast, the all-season, ground transportation link provided by the TLH - Phase I11 will provide benefits
that outwei gh maintaining and/or improving existing air and marinetransportation services. Theyear-round,
lower cost transportation system provided by ahighway system spanning L abrador will decrease dependence
on expensive air and marine passenger and freight services. Travel plans made by area residents will not
depend on flight and ferry schedules. The ground transportation link will also benefit local businesses.

The proposed TLH - Phase Il has the potentia to result in considerable social and economic benefits.
However, these effects will not occur if the proposed project does not proceed.

Without the TLH - Phase l11, the socio-economic environment of Labrador will be affected in the future by
other ongoing and potential development projects and activities. The socio-economic environment of
Southern Labrador has and will continue to change as a result of the Phase | portion of the TLH. This
recently completed highway will create opportunities for new and accelerated development activity and
future economic growth in the region. Potential changesto the existing transportation systemsin thisregion
and the associated socio-economic effects were assessed in the environmental assessment for the Phase |1
portion of the highway (JW 1998a). The recently proposed changes to Southern Labrador’ s marine and air
traffic services and infrastructure (as discussed above) and any related socio-economic effects will occur
whether or not the TLH - Phase Il1 is constructed.

Projects, such asthe Voisey’ sBay Mine/Mill development and possibly the Churchill River Power Project,
will generate considerabl e economic activity that may hel pto curb the popul ation decline experiencesin most
regions of Labrador in recent years, and have positive implications for other components of the socio-
economic environment such as services and infrastructure. The proposed highway would contribute further
to these positive effects.
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2.2.2 Alternative Meansfor Carrying Out the Project

Several aternative routes are considered for the TLH - Phase |11 (Figure 2.4). Review of these routes
considered the following:

. topographic and geographic factors;

. technical/engineering factors, such asdesign considerations, construction and mai ntenance standards,
and watercourse crossing numbers, size and location;

. environmental factors; and

. construction and operation costs.

The alternative routes are rated according to the following environmental and socio-economic criteria:

. minimize the proportion of the route located in wetland areas,

. avoid environmentally sensitive areas,

. avoid or reduce effects on woodland caribou (Red Wine Caribou Herds and MM CH));

. avoid municipal water supply areas,

. minimize the number of major watercourse crossings,

. minimize, where possible, route locations that would place additional stress on land and resources
due to improved access;

. avoid or reduce effects on Innu land use;

. avoid or reduce effects on the proposed Akamiuapishku/Mealy Mountains National Park;

. avoid adverse effects and enhance tourism and economic development benefits;

. minimize construction and operating costs; and

. provide a direct and economical route for highway users.

Thirteen route alternatives are considered for the TLH - Phase I11. Each of these alternatives is described
below and shown in Figure 2.4.
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2.2.2.1 Original Proposed Routesfor the TransL abrador Highway in Central Labrador (A6 and A7)

A study conducted by FGA between 1991 and 1992 under the Comprehensive Labrador Cooperation
Agreement assessed the social and economic feasibility of devel oping a highway system through L abrador
that would connect with the National Highway System (FGA 1993). Thisstudy wasoverseen by an advisory
committee comprised of representatives from the federal and provincial governments, Joint Councils of
L abrador, Combined Councilsof Labrador and the L abrador Community Futures Committee. Aspart of this
larger study, FGA (1993) considered the options of constructing and not constructing a highway through
central and southern Labrador. FGA (1993) considered two route optionsthrough southern Labrador: aroute
heading southeast from Muskrat Falls through central Labrador with no connecting routes to the coastal
communities and terminating in Forteau (A6); and aroute to the east that would connect to several coastal
communities and Route 510 at Red Bay (A7).

The Muskrat Falls to Forteau (Direct Link) Route (A6) would involve a 378-km highway through central
Labrador, with a bridge across the Churchill River at Muskrat Falls, an additional 3 km of highway from
Muskrat Falls to connect with the highway between Churchill Falls and Happy Valley-Goose Bay, and
upgrading of the existing route between Muskrat Falls and Happy Valley-Goose Bay. Route selection took
into consideration long range plansfor hydro power devel opment, avoidance of wetland areas and reducing
interference with landstraditionally used and occupied by the Innu. However, FGA (1993) found that there
waslittle public support for the Muskrat Falls-Forteau Direct Link Route and that the option would generate
no positive effects for Labrador until the whole route was complete, with the exception of possible access
to forest resources near Forteaul.

It was the more easterly route (A7) that had the greatest public support and the greatest estimated benefits.
FGA (1993) found that a highway system with aroute through southern Labrador, connecting several of the
coastal communities, provided the greatest net benefits for Labrador, the province and Canada. They
estimated that such a system would contribute positive annual economic benefits to Labrador
($125.1 million), the province ($115 million) and Canada ($158.6 million). WST chose to revise this more
easterly route by bringingit further east and providing moredirect accessto southern L abrador communities.
This refinement of the FGA (1993) route comprises the recently completed TLH - Phase Il (Red Bay to
Cartwright) route.

Based on the decision made during the Phase |1 development to devel op the coastal route (A7), the Muskrat
Falls to Forteau (Direct Link) Route (A6) was no longer considered as an alternative. However, during
consultation with the Innu Nation during the planning for the TLH - Phase 11, the Innu indicated that they
would likefurther consideration givento the A6 route. The Innu had major concernswiththe A7 route(i.e.,
the portion of A7 crossing the interior area as shown on Figure 2.4) due its proximity to Park Lake
(latuekupau) and the Eagl e (I atuekupau-shipu) and K enamu (Tshenuaniu-shipu) rivers, aswell asother areas
used by the Innu. Therefore, they wanted to explorethe potential for developing the A6 route. WST also had
major technical concerns about the A7 route, including the crossing points on the Eagle River and Kenamu
River, and the fact that the route was closer to the mountains, had a higher elevation and crossed rougher
terrain.
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Based on the concerns of both parties, it was decided to drop the A6 route from further consideration. While
some additional consideration was given to the A6 route, it was not selected asthe preferred aternative due
to the fact that it would not provide the connecting link with the coastal highway already developed.

2.2.2.2 Preferred Route (A1, A4 and A5)

The preferred route for the highway begins east of Muskrat Falls and crosses the Churchill River at Black
Rocks (the Innu place name for this area is Mishtashini-shipiss) to intersect with Phase | route of the TLH
approximately 9 km west of the Hamilton River Road intersection in Happy Valley-Goose Bay. This
intersection of thePhaselll and | portionsof the TLH islocated within the municipal boundariesof the Town
of Happy Valley-Goose Bay. The highway extends approximately 75 km from the crossing to the southeast
before turning to the northeast for adistance of 175 km to Cartwright Junction (87 km south of Cartwright).
This 250-km section of highway comprises three route alternatives (A1, A4 and A5) shown on Figure 2.4.

Black Rocks (Mishtashini-shipiss) Crossing (A1)

Thisisthe preferred location for abridge and causeway crossing on the Churchill River. Thisalternativeis
approximately 44 km in length, and is approximately 11 km shorter than the Muskrat Falls crossing point
(A3) and 29 km shorter than the English Point crossing (A2). This trandates into a cost savings of
approximately $3.3 to 8.7 million (at $300,000 per kilometre) for construction and $55,000 to 145,000 (at
$5,000 per kilometre) annually for operation. Overall, at $18 million to construct, it isthe least expensive
of the crossing alternatives and will have ashorter construction schedule. Inaddition, itisthe crossing point
on the Churchill River that is preferred by the Innu Nation (Innu Nation 2002).

Route North of Uinikush (A4)

This section of highway begins approximately 44 km from the crossing of the Churchill River. Thisroute
is part of the route preferred by the Innu (Innu Nation 2002). The route, approximately 56 km in length,
proceeds north of Crooks Lake (Pepuakamau) and extends east to join Alternative A5, also part of the route
preferred by the Innu.

Route Between Park Lake (latuekupau) and M ashku-nipi (A5)

This section of highway is aso part of the route preferred by the Innu (Innu Nation 2002). The route
proceeds north of Crooks Lake (Pepuakamau) and south of Park Lake (latuekupau) for a distance of
approximately 117 km. This alternative was originally part of the A1l alternative (see Section 2.2.2.4)
identified by the Innu.
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Thisrouting (A1, A4 and A5) best approximates the preferred route identified by Innu Nation (2002). The
rationale for this route preference included:

. locating the highway as far as possible away from the main lakes used by the Innu;

. avoiding areas of known historic resources and burial sites;

. avoiding Innu hunting areas; and

. minimizing access pointsto key resource harvesting areas, in particul ar the Eagle River (latuekupau-

shipu) headwaters and Kenamu River (Tshenuamiu-shipu).

This preferred routing is carried through the environmental assessment. While other alternatives, as
described below, were considered, none met the criteria for further consideration. Therefore, they are not
considered further in the assessment.

2.2.2.3 Alternativesfor Crossing the Churchill River

Two optionswere considered for crossing the Churchill River, A2 and A3 (Figure 2.4). Both optionswould
extend south of the Churchill River to connect with the eastern portion of the route through the interior.

English Point Crossing (A2)

Using thisaternative, the highway would begin to the east of Happy Valley-Goose Bay with abridge across
the Churchill River at English Point. It would then extend southwest for approximately 53 km beforejoining
the preferred route (i.e., A4 and A5). Thisalternative will add an extra 29 km to the preferred route, which
trandatesinto an additional cost of approximately $8.7 million ($300,000 per kilometre) for constructionand
$145,000 annually ($5,000 per kilometre) for operation. In addition, the cost of abridge at thislocation is
estimated at $70 million because a single-span bridge would be necessary to avoid ice jamming and
associated flooding issues on the Churchill River. This route would aso cross the Kenamu River
(Tshenuamiu-shipu) and follow the river south, which were concerns for the Innu (Innu Nation 2002).
Therefore, this alternative is not considered further.

Muskrat Falls Crossing (A3)

Using this alternative section, the highway would begin to the west of Happy Valley-Goose Bay with a
bridge acrossthe Churchill River at Muskrat Falls. It would then extend southwest for approximately 47 km
before joining the preferred route (A4 and A5). Thisalternative would add an extra 11 km to the preferred
route, again translating into additional costs of approximately $3.3 million ($300,000 per kilometre) for
construction and $55,000 annually ($5,000 per kilometre) for operation. In addition, it would add one year
to the construction schedule. There are further cost implications associated with the additional one year of
construction, as well as costs associated with providing an additional year of marine services. Estimated
costs for operating the marine services in Southern Labrador for an additional year are $4.5 million.
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Both the Town of Happy Valley-Goose Bay and Newfoundland and Labrador Hydro (NLH) indicated
concerns with this alternate crossing point. The Town of Happy Valley-Goose Bay considers the route to
be too far away from the town to support economic development initiativesin central Labrador. NLH has
concerns about a bridge at Muskrat Falls due to any constraints that it might present for any future hydro
development plansin the area. In addition, any future hydro development plans may require the bridge to
be relocated. This again would transate into additional costs for highway development. Therefore, this
alternative is not considered further.

2.2.2.4 Alternative Routes through Central Labrador

There are six options considered for traversing the interior. All of these routing options would begin
approximately 44 km south of the Churchill River crossing and extend across the interior.

Route from A7 to English Point (A8)

This route, approximately 50 km in length, was proposed by the Town of Happy Valley-Goose Bay to
shorten the highway length in the event that the A7 route was selected. It would link with the crossing
location at English Point. While this alternative would shorten the highway by approximately 40 km and
tranglate into a cost savings of approximately $12 million, for construction (at $300,000 per kilometre), as
noted previously the bridge crossing at English Point would cost approximately $70 million. Therearealso
technical and environmental concerns associated with using this proposed routing. The Innu are concerned
about the route proximity to the Kenamu River and are opposed to having the highway placed in the river
valley. In addition, the river valley is noted as having highly erodible soils (Innu Nation 2002). These
concerns regarding the A8 route and the fact concerns about the A7 route led to its no longer being
considered as an aternate, means there is no need for further consideration of A8.

Route Connecting to the A7 Route (A9)

Similar to the A8 alternative, this approximately 41-km long route alternative was proposed as a means for
addressing issues regarding the Eagle River crossing in the event that the A7 route was selected. However,
as concerns regarding the A7 route have led to its no longer being considered, this route aternative is not
considered further.

South of Crooks L ake (Pepuakamau) (A10)

This is an alternative route that begins approximately 67 km from the start of the preferred route at the
Churchill River. It proceeds south of Crooks L ake (Pepuakamau) and then east to rejoin the preferred route
at A5. Thisalternative of approximately 104 kmin length would add an extra 18 km to the preferred route,
translating into additional costs of approximately $5.4 million for construction (at $300,000 per kilometre)
and $90,000 annually for operation (at $5,000 per kilometre). Thisalternative was proposed to address Innu
concerns with alternatives A11 and A12 (discussed below). However, it also passes through an area used
by the Innu for hunting (Innu Nation 2002). Therefore, given the additional cost implications and the fact
that the route was not liked by the Innu, it is not considered further.
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Route North of Mashku-nipi (or Kamishikamat) (A11)

This proposed alternative route of approximately 36 kminlengthislocated east of A4. It proceeds north of
Crooks L ake (Pepuakamau) and extends east to join Alternative A5 on the preferred route. Thisaternative
isnot liked by the Innu. The preferenceisto keep the highway away from the Mashku-nipi and Mishtashini
areas traditionally used the Innu (Innu Nation 2002). Therefore, it is not considered further.

Route through Nekanikau (A12)

This proposed alternative route of approximately 58 km in length would shorten aternative A10. It passes
south of CrooksL ake (Pepuakamau) and extendseast to join A5 onthe preferred route. Mg or concernshave
been identified with this alternative, including the crossing of the South Branch of the Eagle River and a
burial sitelocated in the area. The Innu consulted regarding route alternatives preferred to have the TLH -
Phasel1l located away from the Nekanikau area, which has been used traditionally by the Innu (Innu Nation
2002).

Route Proposed by Outfitters (A13)

Thisis an aternative route that extends south of A10. At approximately 282 km in length, this proposed
route is approximately 27.5 km longer than A10 the preferred routes (A1, A4 and A5). Thistrandatesinto
approximately $8.3 million ($300,000 per kilometre) in additional construction costs and additional annual
maintenance costs of approximately $137,500 ($5,000 per kilometre annually). However, acost savings of
approximately $1.5 million would be realized through the elimination of the bridge on the South Branch of
the Eagle River. While this would reduce the additional construction costs for this route to approximately
$6.8 million, an additional year would haveto be added to the construction schedul e, providing no additional
environmental studieswererequired. Inthe event that additional environmental studies wererequired, this
would add atotal of two yearsto the construction schedule. additional costsfor maintainingthemarineferry
servicefor an additional oneto two years (currently estimated at $4.5 million annually). Therewill also be
additional costsfor users of the highway. Aswell, this proposed route is located south of the Pepuakamau
areatraditionally used by the Innu (Innu Nation 2002). Therefore, due to the additional cost and schedule
implications and concerns raised by the Innu, A13 is not considered further.

2.3  Regulatory Approval Requirements

Following rel easefrom both the provincia and federal environmental assessment processes, the TLH —Phase
I11 project isexpected to requireanumber of approvals, permits and authorizations prior to project initiation.
Also, throughout project construction and operation, compliance with various standards contained in federal
and provincial legisation, regulations and guidelines will be required. WST Specifications 801 (Owner’s
Policy) and 802 (Contractor Responsihilities) outline provisions dealing with permitting and compliance.
WST will also comply with any terms and conditions associated with the EIS and Comprehensive Study
release. The TLH - Phase I11 will aso be subject to the terms and conditions of the Innu land claim
settlement, currently being negotiated between Innu Nation and the federal and provincial governments.
When the land claim has been settled, WST will comply with the terms set out in the final agreement. The
Labrador Innu land claim areaiis shown in Figure 2.5.
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A list of potential regulatory approvals and compliance standards that may be required for the TLH — Phase
Il project isprovided in Table 2.1. All appropriate permits, authorizations and approvals will be obtained
for the project. Where appropriate, authorizations will be obtained by individual contractors (WST
Specification 802). In the case of documents issued under the NWPA, the required authorizations will be
obtained by WST.

WST is aware of the following strategies, policies and codes of practice dealing with pollution prevention
and toxic substances management:

. National Guidelines for Decommissioning Industrial Sites;

. Pollution Prevention: A Federal Strategy for Action,

. A Strategy to Fulfill the Canadian Council of Ministers of the Environment (CCME) Commitment
to Pollution Prevention;

. Toxic Substances Management Policy; and

. Environmental Code of Practice for Elimination of Fluorocarbon Emissions from Refrigeration and

Air Conditioning Systems.
The requirements of relevant strategies, policies and codes will be followed as appropriate. I1n addition,
relevant WST specifications pertaining to highway design, construction and operation will be followed.
Relevant WST specifications are provided in Appendix D.

Table2.1 Potential Environmental Authorizationsfor the TransLabrador Highway — Phase 11

Activity
Potential ; Requiring
Authorization fpegg?%ﬁ Regulatory Responsible Agency Requirements
Required & Approval/
Compliance
Federal
Responsible CEAA and Project Relevant Federal The requirements of CEAA must be fulfilled.
Authority’s Regulations Department DFO, the RA for the federal environmental
Decision assessment, has indicated the project will
require a comprehensive study pursuant to
CEAA.
Permit for NWPA and Construction of Canadian Coast A permit isrequired for any works or
Construction Regulations watercourse Guard, Department of | construction activity located below the high
Within Navigable crossings and Fisheriesand Oceans | water mark, either over, under, through or
Waters placement of across any navigable waters. This could
drainage include any structure, device or thing that
structures. may interfere with navigation. An
application must be submitted for each
ateration to a navigable waterway.
NFS8558-0013 « TLH - Phase Il EIS « January 31, 2003 Page 32

© Jacques Whitford Environment Limited and Innu Environmental Limited Partnership 2003



Activity

Potential Applicable Requiring
Authorization L pESlation Regulatory Responsible Agency Requirements
Required & Approval/
Compliance
Authorization or Fisheries Act, Construction of Department of Application must be made if fish habitat may
Letter of Advice | Section 35(2) watercourse Fisheriesand Oceans | be affected. Where potential for harmful
for Works or crossings and effects to fish habitat can be prevented, a
Undertakings placement of Letter of Advice will beissued outlining
Affecting Fish drainage appropriate mitigation procedures or
Habitat structures. conditionsto be followed. Authorizations
will only be issued where there will be aloss
of fish habitat that cannot be avoided by
mitigation measures. The authorization
requires a habitat compensation plan to be
developed and agreed to by DFO and
proponent before the authorization is given.
Temporary Explosives Act Temporary Natural Resources Should blasting be required for the project, a
Magazine Licence storage of Canada licence will be required to store explosives on
explosives at site.
laydown areas.
Explosives Explosives Act Purchase and Natural Resources A permit isrequired to purchase and possess
Purchase and possession of Canada explosives.
Possession Permit explosives.
Explosives Explosives Act Transportation of | Natural Resources A permit is reguired for transporting
Transportation explosives. Canada explosives.
Permit
Radio Station Radio- Use of radioson Industry Canada A licence must be obtained for each radio
License communication Act | site during the used on site.
project.
Compliance Fisheries Act, Any run-off from | Environment Canada, | Environment Canadais responsible for
Standard Section 36(3), the project site Department of Section 36(3) of the Fisheries Act. However,
Deleterious being discharged | Fisheriesand Oceans | DFO isresponsible for matters dealing with
Substances to receiving sedimentation. Discharge must not be
waters. deleterious and must be acutely non-lethal.
Compliance Migratory Birds Any activities Canadian Wildlife Prohibits the deposit of oil, oily wastes or any
Standard Convention Act and | which could result | Service, Environment | other substances harmful to migratory birds
Regulations in the mortality of | Canada in any waters or any area frequented by
migratory birds migratory birds. The Canadian Wildlife
and endangered Service should be notified about the mortality
species and any of any migratory bird in the project area,
species under including passerine (songbirds) and
federal authority. waterfow! species.
Compliance Migratory Birds Right-of -way Canadian Wildlife Prohibits disturbing, destroying or taking a
Standard; permit Convention Actand | clearing and Service, Environment | nest, egg, nest shelter, eider duck shelter or
may berequired. | Regulations blasting. Canada duck box of amigratory bird, and possessing
alive migratory bird, carcass, skin, nest or
egg, except when authorized by a permit.
Compliance National Fire Code | On-site structures | Engineering Services | Approval isrequired for fire prevention
standards; permits (temporary or Division, Government | systemsin all approved buildings.
may be required. permanent). Service Centre
Compliance National Building On-site structures | Engineering Services | Approval isrequired for all building plans.
standards; permits | Code (temporary or Division, Government
may be required. permanent). Service Centre
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Activity

Potential Applicable Requiring
Authorization L pESlation Regulatory Responsible Agency Requirements
Required €9 Approval/
Compliance
Policy Federal Policy on Any disruption of | Environment Canada | The goals of this policy should be considered
Wetland wetland habitat. in cases where a project could affect wetland
Conservation habitat.

Provincial

Release from Environmental Project Department of Notice has been given by the Minister of

Environmental Protection Act Environment Environment that an EISisrequired for the

Assessment project. The EISwill be used by the
Minister, in consultation with Cabinet and
Innu Nation (subject to an MOU signed by
Innu Nation and provincial government), to
determine the acceptability of the project
based on its anticipated residual
environmental effects.

Certificate of Water Resources Act | Any activities Water Resources Permits are required for construction

Approval for any which may alter a | Division, Department | activities within 15 m of the high watermark

Alterationto a water body. of Environment of any water body. An application formis

Body of Water required for each alteration.

Certificates of Water Resources Act | Any in-stream Water Resources Approval isrequired for any in-stream

Approval for any activity. Division, Department | activity, including culvert installations and

Instream Activity of Environment fording activities, before undertaking the

(including Culvert work. This also includes any development

Installation, within 15 m of the high watermark of any

Bridges and water body.

Fording a

Watercourse)

Certificate of Water Resources Act | Any run-off from | Water Resources Approval isrequired for any run-off from the

Approval for the project site Division, Department | project site being discharged to receiving
Construction Site being discharged | of Environment waters.
Drainage to receiving

waters.
Water Use Water Resources Act | Water withdrawal | Water Resources Water use authorization is required for al
Authorization for use at Division, Department | beneficial uses of water.

temporary camp of Environment

or during

construction and

operation

activities.
Certificate of Environmental Storing and Engineering Services | A Certificate of Approval isrequired for
Approval for Protection Act, and | handling gasoline | Division, Government | storing and handling gasoline and associated
Storing and Sorage and and associated Service Centre products.
Handling Handling of products.
Gasoline and Gasoline and
Associated Associated Products
Products Regulations
Permit for Fire Prevention Act, | Storing and Engineering Services | This permit isissued on behalf of the Office
Storage, and Fire Prevention | handling Division, Government | of the Fire Commissioner. Approval is based
Handling, Useor | Flammable and flammable Service Centre on areview of information provided for the
Sale of Combustible Liquids | liquids. Certificate of Approval for Storing and

Flammable and
Combustible
Liquids

Regulations

Handling Gasoline and Associated Products.
No additional submission is required.
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Activity

Potential Applicable Requiring
Authorization L pF?slation Regulatory Responsible Agency Requirements
Required €9 Approval/
Compliance
Fuel Cache Permit | Environmental Temporary fuel Engineering Services | A permit isrequired for any temporary fuel
Protection Act and storage. Division, Government | storage in aremote location.
Environmental Service Centre

Guidelines for Fuel
Cache Operations

Quarry Permit Quarry Materials Extracting borrow | Mineral Lands A permit isrequired to dig for, excavate,
Act and Regulations | material. Division, Department | remove and dispose of any Crown quarry
of Minesand Energy | material.
Permit to Burn Forestry Act and Any burning Department of Forest | A permit isrequired to light fires outdoors
Forest Fire required during Resources and between April and December. Permits are
Regulations the project. Agrifoods not issued during forest fire season.
Cutting Permit Forestry Act and Clearing land Department of Forest | A permit isrequired for the commercial or
Cutting of Timber areas for theright- | Resources and domestic cutting of timber on crown land.
Regulations of-way, borrow Agrifoods
pits, camp sites or
laydown aress.
Certificate of Environmental Sewage disposal Engineering Services, | A Certificate of Approval isrequired for
Approval for Protection Act and treatment at Department of commercial septic systemsin an unserviced
Septic Systems > construction Government Services | area, not covered by a municipality.
4,546 L per day. camps and and Lands
maintenance
depots.
Certificate of Sanitation Sewage disposal Department of Health | Sewage disposal systems designed,
Approval for Regulations, under and treatment at and Community constructed or installed to service a private
Installation of a the Health and construction Services dwelling or acommercia or other building
Sewage System Community Services | campsand with adaily sewage flow less than 4,546 L
Act maintenance must be approved by an inspector before
depots. installation.
Certificate of Water Resources Act | Water supply at Water Resources Certificate of Approval isrequired for any
Approval for a temporary camps | Division, Department | private water withdrawal system of 4,500
Water Withdrawal and maintenance | of Environment L/day or greater.
System of 4,500 L depots, and for
per day or greater usein
construction
activities (e.g.,
dust control).
Certificate of Sanitation Water supply at Department of Health | Water supply systems designed, constructed
Approval for Regulations, under temporary camps | and Community or installed to service a private dwelling or a
Installation of the Health and and maintenance | Services commercial or other building, including
Water Supply Community Services | depots. systems not governed by a municipal council,
System Act local servicedistrict or local water
committee, must be approved by an inspector
before installation.
Certificate of Environmental Waste disposal Department of Approval is required for waste disposal (e.g.,
Approval for a Protection Act and associated with Environment, incineration or burying). Used tires must be
Waste Waste Management | construction and Department of Health | disposed according to regulations.
Management Regulations operation. and Community
System Services
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Activity

Potential Applicable Requiring
Authorization L pESlation Regulatory Responsible Agency Requirements
Required & Approval/
Compliance
Food Health and Establishing and Operations Division, | A licenceis required to operate food
Establishment Community Services | operating a Department of premises. Where municipal services are
Licence— Act, Food and Drug | temporary camp Government Services | unavailable, two copies of plans and
Temporary Act and Food and kitchen and Lands specifications for water supply and sewage
Facility Permit Premises facility, or disposal must be submitted with application
Regulations using/upgrading for alicence. Food premises are routinely
existing facilities. ingpected to ensure compliance.

Permit to Destroy | Wildlife Act Dealing with Forest Resources The Forest Resources Branch provides

Problem Animals

nuisance wildlife.

Branch, Department
of Forest Resources

direction on handling nuisance animals.
Details on the situation must be provided for

and Agrifoods apermit to be issued.
Compliance Fire Prevention Act, | On-site structures | Engineering Services | All structures must comply with fire
Standard and Fire Prevention | (temporary or Division, Government | prevention standards.
Regulations permanent). Service Centre
Compliance Environmental On-sitefire Department of Fire extinguishing equipment must be
Standard Protection Act and extinguishing Environment handled or stored according to regulations.
Ozone Depleting equipment.
Substance
Regulations
Compliance Environmental All waters Pollution Prevention | A person discharging sewage and other
Standard Control Water and discharged from Division, Department | materials into a body of water must comply
Sewage Regulation | the project. of Environment with the standards, conditions and provisions
under the Water prescribed in these regulations for the
Resources Act constituents, contents or description of the
discharged materials.
Compliance Sanitation Sewage and waste | Department of Heath | Outlines standards for sewage and waste
Standard Regulations, under disposal. and Community disposal.
the Health and Services
Community Services
Act
Compliance Dangerous Goods Storing, handling | Department of Works, | If the materials are transported, handled and
Standard Transportation Act | and transporting Services and stored fully in compliance with the
and Regulations fuel, oil and Transportation regulations, apermit isnot required. A
lubricants. Permit of Equivalent Level of Safety is
required if avariance from the regulationsis
necessary. Transporting goods considered
dangerous to public safety must comply with
regulations.
Compliance Historic Resources | Any known Provincial All archaeology sites and artifacts are
Standard Act archaeological Archaeology Office, | considered to be the property of the Crown
sites near project | Department of and must not be disturbed. Any archaeology
areaor sites Tourism, Cultureand | materials encountered must be reported to the
encountered Recreation Provincial Archaeology Office. Any
during proposed alterations to the project should be
construction or referred to the Provincial Archaeology Office
operation. for approval.
Archaeological Historic Resources | Any Provincia A permit isrequired for any archaeological
Research Permit Act archaeological Archaeology Office, | investigations on land or underwater.
investigations Department of
required. Tourism, Culture and

Recreation
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Activity

Potential Applicable Requiring
Authorization L pF?slation Regulatory Responsible Agency Requirements
Required €9 Approval/
Compliance
Compliance Occupational Health | Project-related Department of Labour | Outlines minimum requirements for
Standard and Safety Act and occupations. workplace health and safety. Workers have
Regulations the right to refuse dangerous work.
Compliance Workplace Handling and Operations Division, | Outlines procedures for handling hazardous
Standard Hazardous storage of Department of materials and provides details on various
Materials hazardous Government Services | hazardous materials.
Information System | materials. and Lands
(WHMIS)
Regulations, under
the Occupational
Health and Safety
Act
Municipal
Approval for Urban and Rural Waste disposal. Town/Community The use of a community waste disposal site
Woaste Disposal Planning Act, 2000, Council in Newfoundland and Labrador by
and Relevant proponents/contractors to dispose of waste
Municipal Plan and requires municipal approval. Restrictions
Development may bein place as to what items can be
Regulations disposed of amunicipal disposal site.
Development or Urban and Rural Development Town/Community A permit is required for any devel opment or
Building Permit Planning Act, 2000, | within municipal | Council building within municipal boundaries.
and Relevant boundary.
Municipal Plan and
Development
Regulations
24  Project Features

The primary features of the TLH - Phase 11 arethe highway and itsright-of-way, intersections, watercourse
crossing structures, borrow pits and major excavations, maintenance depots, signage and roadside pull-off
locations. Most borrow pits established for the TLH - Phase 111 will be temporary. However, some may
continueto be used during operation for highway maintenance and winter ice control materials. The project
will also involve other temporary features during construction, including temporary watercourse diversions,

construction camps, laydown areas and waste disposal facilities.

24.1 Highway

TheTLH - Phaselll will formthefinal link in ahighway system extending from the Labrador Straitsregion
in southeastern Labrador to western Labrador and onwards through Québec. Thistwo-lane, gravel surface
highway will extend over approximately 250 km between Happy V alley-Goose Bay and Cartwright Junction,

located 87 km south of Cartwright, on the Phase |1 portion of the TLH (Figure 2.1).
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At the western end, the TLH - Phase |11 will begin east of Muskrat Falls, with a bridge and causeway
structure crossing the Churchill River at Black Rocks, which islocated on the Phase | portion of the TLH
approximately 9 km west of the Hamilton River Road intersection in Happy Valley-Goose Bay. From this
point, the route extends southeast approximately 75 km before turning in a northeast direction for another
175 km to connect with the Phase |1 route at Cartwright Junction.

There are no access roads being proposed as part of this project as there are no communities along the
highway route. Severa alternative route sections were considered during project planning. These
alternatives are described in detail in Section 2.2, along with the rationale for why they are not being
considered further.

Design standards for the highway are similar to those used for the upgraded Phase | portion of the TLH and
recently constructed Phase |1 portion of the TLH between Red Bay and Cartwright. Design standards of the
Transportation Association of Canada (TAC) are highlighted in Table 2.2. These standards were met or
exceeded for the Phase | and 11 portions of the TLH, and a similar approach is being taken in planning for
the TLH - Phasellll.

Table2.2 Design Standardsfor the TLH - Phaselll

Feature Design Standard Actual Standard
Posted Speed Limit (km/hr) 80 70
Maximum Gradient (%) 8 8
Cross-dope for Drainage (%) 3 3
Minimum Radius of Curve (m) 190 190
Maximum Super Elevations (%) 6 6
Stopping Sight Distance (m) 110 minimum, 120 desirable 140 minimum, 150 desirable
Minimum Passing Sight Distance (m) 480 560
Source: TAC 1999a.

TheTLH - Phaselll will be designed to aRural Local Undivided 80 km/hr (RLU 80) design standard, with
aposted speed limit standard of 70 km/hr. A minimum stopping sight distance of 140 m will be provided
along the entire route, with a desired stopping sight distance of 150 m being provided where possible. A
minimum passing sight distance of 560 m will be provided as frequently as possible to ensure adequate
passing opportunities. The relationship between horizontal and vertical alignments will comply with good
design practiceand TAC standards. Actual design standardsfor the TLH-Phaselll are summarizedin Table
2.2.

A typical cross-section for the highway is provided in Figure 2.6. The highway will have a surface width
of 9.5 m. The highway surface will be graded with 3 percent slope from the highway centre line. The
minimum fill depth will be approximately 1 m, except in transition areas between fill sections and highway
cuts. Excavations containing unsuitable materialswill only be excavated where the design slopereachesthe
maximum allowed slope of 8 percent for themainroute. Minimum slopes (maximum gradient) for fill slopes
and other material cut slopes will be 1.5:1 and minimum slopes through solid rock will be 1:4.
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24.2 Right-of-way

The RLU 80 highway will have aright-of-way width of 40 m. The clearing width will be 30 m, with efforts
made to reduce this width as necessary, in particular around watercourses. The grubbing width along the
right-of-way will be 20 m instead of the standard 30 m. Grubbing widths near watercourses will be further
reduced where possible.

2.4.3 Intersections

Thereareonly twointersectionsplanned for the TLH - Phasel 1, at the western and eastern ends of theroute.
Intersections will be designed in accordance with TAC standards (TAC 1999a). They will have aturning
radius that meets the requirements of tractor trailers.

24.4 Watercourse Crossings

Based on 1:50,000 NTS mapping for central Labrador, the TLH - Phase 111 will cross 95 watercourses
between Happy Valley-Goose Bay and Cartwright Junction, with six watercourses requiring bridge
structures, one with a partial causeway structure, and 17 requiring pipe arch culverts. Information on the
crossing location, and type and size of the structures to be placed at each crossing is provided in Table 2.3.
Thelocationswhere bridge, causeway and pipearch culvertswill berequired alongthe TLH - Phaselll route
are shown on Figure 2.7. The remainder of the crossings will require culvertsranging in size from 1,200 to
3,000 mm. Refer to Figure 6.21 for further detail on watercourse crossings.

2.4.4.1 Design Criteriafor Crossing Structures

Watercourse crossingswill bedesigned and constructed in consultation with the provincial Water Resources
Division and with DFO to ensure that crossing structures are installed in a manner that minimizes effects
on fish and fish habitat. WST will consult with provincial and federal government officials to ensure that
the best available data are used for designing watercourse crossings. Construction details for each
watercourse crossing (including bridge or culvert type, clearance from watercourse, height, width, length,
diameter and other relevant information) will be submitted to the provincial Water Resources Division and
DFO prior to construction. Aswell, al appropriate environmental authorizations will be obtained.

Watershed hydrological characteristics will be determined by WST prior to construction. While there is
limited hydrological dataavailablefor Labrador in comparisontotheisland of Newfoundland, flow and other
watercourse data are available and can be used to extrapolate from one area to another.
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Table2.3 TLH-Phase |11 Watercourse Crossings Requiring Bridge, Causeway and Pipe Arch

Structures

Crlc\)lsgng Water cour se Water shed StI?L?I:timien'al}ry)ée Preliminary Structure Size

1 Churchill River Churchill Bridge and 3 bridge spans, 120 m each; 500 m

Causeway causeway

15 Traverspine | Pipe Arch 4,370mm x 2,870mm

16 Traverspine | Pipe Arch 5,890mm x 3,710mm

22 Traverspine | Pipe Arch 5,890mm x 3,710mm

23 Traverspine River Traverspine | Bridge 15 m bridge span

24 Traverspine | Pipe Arch 4,370mm x 2,890mm

28 Traverspine | Pipe Arch 4,370mm x 2,870mm

36 Kenamu River Kenamu Bridge 2 bridge spans, 30 m each

38 Kenamu Pipe Arch 4,370mm x 2,870mm

40 Kenamu Pipe Arch 3,890mm x 2,690mm

41 Kenamu Pipe Arch 3,890mm x 2,690mm

45 Eagle Pipe Arch 5,490mm x 3,530mm

47 Eagle Pipe Arch 3,890mm x 2,690mm

51 Eagle Pipe Arch 7,040mm x 4,060mm

54 Eagle Pipe Arch 6,250mm x 3,910mm

60 Eagle Pipe Arch 3,890mm x 2,690mm

70 Eagle Pipe Arch 4,370mm x 2,870mm

73 Eagle River - South Eagle Bridge 2 bridge spans, 30 m each

Branch

79 Otter Brook Eagle Bridge 20 m bridge span

86 Eagle Pipe Arch 5,490mm x 3,530mm

88 Eagle Pipe Arch 3,890mm x 2,690mm

91 Eagle Pipe Arch 4,370mm x 2,870mm

A Paradise River Paradise Bridge 60 m bridge span
Note: Watercourse crossing numbers listed correspond with those shown in Figure 2.7. All other crossings will have
corrugated steel pipe (CSP) structures.
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The main methodsfor determining stream flow will bethe regional flood frequency method for Labrador as
described in Rollings (1997b) and the rational method as described in TAC (1982). Rollings (1997)
developed aregional flood frequency formulafor Labrador using stream flow gauging stationsin Labrador
and Québec. A list of all active and discontinued stream flow gauging stationsin Labrador, including station
identification number, location and description, isprovided in Table 2.4. Some stream flow gauging station
characteristics, including period of record, are shown in Table 2.5.

Table2.4 Stream Flow Gauging Stationsin Labrador

Station Number Station Name
02XA003 Little Mecatina River above LacFourmont
02XA004 Riviere Joir near Provincial Boundary
02XD002 North Brook near Red Bay
O3NEOO01 Reid Brook at Reid Pond Outlet
03NF001 Ugjoktok River below Harp Lake
03NGO001 Kanairiktok River below Snegamook L ake
030A001 Ashuanipi River at Menihek Rapids
030A003 McPhadyen River near the Mouth
030A004 Ashuanipi River below Wightman Lake
030A005 Wabush Lake at Lake Outlet
030A006 Julienne Lake below Wabush Lake
030B002 Churchill River at Flour Lake
030B003 McKenzie River below Andre Lake
030C002 Atikonak River at Atikonak Rapids
030C003 Atikonak River above Panchia Lake
030C004 Atikonak River (West Branch) below Kepimits Lake
030C005 Atikonak River above Atikonak Lake
030C006 Atikonak River at Gabbro Lake
030C007 Atikonak Lake
030D001 Churchill River near Churchill Falls
030D002 Unknown (Aitkonak) River at Twin Falls
030D003 Unknown (Aitkonak) River at Lake 51
030D004 Metchin River (East Branch) near Winokapau Lake
030D005 Churchill River at Churchill Falls Powerhouse
030D006 Atkonak River at Ossakmanuan Lake Control Structure
030D007 East Metchin River
030E001 Churchill River above Upper Muskrat Falls
030D002 Minipi River near Minipi Lake
030E003 Minipi River below Minipi Lake
03PB001 Naskaupi River at Fremont Lake
03PB002 Naskaupi River below Naskaupi Lake
03QC001 Eagle River above Falls
03QC002 Alexis River near Port Hope Simpson

Source: Rollings 1997; Department of Environment n.d.
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Table2.5

Characteristics of Stream Flow Gauging Stationsin L abrador

Station Number Start Year Finish Year Y ear s of Complete Years Flow Regime Drainage Area
Record of Record (km?)
02XA003 1978 1.993e+119 | 1.614e+52 | 1.313014153e+46 Natural 4,540
02XA004 1980 Natural 2,060
02XD002 1984 Natural 35.5
O3NEO001®
03NF001 1979 Natural 7,570
03NG001 1979 Natural 8,930
030A001 1952 Regulated 19,000
030A003 1972 Natural 3,610
030A004 1972 Natural 8,310
030A005°
030A006°
030B002 1955 Natural 33,900
030B003 1972 Natural 1,040
030C002 1955 Natural 19,900
030C003 1972 Natural 15,100
030C004 1972 Natural 7,070
030C005 1972 Natural 3,680
030C006 1973 Regulated 21,400
030C007° 57,500
030D001 1954 Natural
030D002 1962 Regulated 22,800
030D003A! 1955 Natural 19,900
030D003B* 1964 Regulated 19,900
030D004 1972 Natural 1,090
030D005 1972 Regulated 69,200
030D006 1977 Regulated? Unknown
030D007°
030EO001A* 1948 Natural 78,800
030E001B* 1972 Regulated 92,500
030E002 1972 Natural 2,220
030E003 1979 Natural 2,330
03PB001 1955 Natural 8,990
03PB002 1978 Natural 4,480
03QC001 1966 Natural 10,900
03QC002 1978 Natural 2,310
1 Streamflow records split into two parts: natural flows and regulated flows.
2 Zero Flow 1977-1993.
% No characteristics available.
Source: Rollings 1997.

Therational method has three main inputs, including the runoff coefficient, drainage basin areaand rainfall
intensity. The runoff coefficient represents the integrated effects of soil properties, ground cover, terrain
slope and depression storage. The runoff coefficient for this project is estimated to be in the range of 0.25
to 0.35. The area of the drainage basin has been estimated from 1:50,000 scale contour maps. Rainfall
intensity is calculated by using the time of concentration as an input to standard rainfall charts. Thetime of
concentration is the time taken for storm runoff to travel from the most remote point of the basin to the
culvert site. Rainfall intensities can be calculated for a number of return periods. Using these inputs, the
designflowsarecalculated for the TLH - Phaselll project using therational method. Adjustmentsare made

for antecedent precipitation, snow melt and storage effects of ponds and lakes.
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Following estimation of the design flows, culvert(s) size is determined. The use of overflow culverts at
higher elevations to offset the effects of ice build-up will be determined during final design and site visits.
WST will follow internal guidelines, which WST has prepared in consultation with DFO, for culvert slope,
depth of flow and velocity in culverts >25 min length.

For bridges, determination of bridge sizes and openings are based on an assessment of various information
specific to each site involved. Water flows are determined using the hydrologic modelling procedure,
including the flood estimation for Labrador and regiona flood frequency methods recommended by the
provincial Water Resources Division, asoutlined by Rollings (1997). For locationsthat are not immediately
at a gauge station or are on an ungauged river, the Transposition of Flood Discharges (TAC 1982) is used
to help confirm the results. The above flow information is used for hydraulic cal culations with Mannings
Equation to calculate current velocities and estimated water levels. The hydrologic information and
hydraulic calculations are considered with site surveys and observation, soils investigation information,
known wind effects, physical evidence of high water points and scour, tidal information (where applicable)
and navigation requirements to determine final bridge configurations.

Additionally, investigation of ice conditionsthrough review of historical information and actual observation
of spring breakup and rafting patterns will be undertaken at bridge sites, as this may pose an important
consideration in final bridge configuration. Estimation of scour potential and tidal effects on the Churchill
River will follow the methodologies from the TAC Guide to Bridge Hydraulics (Neill 1973). Typicaly, a
oneinone-hundred year (1:100) flood event, including tidal effectswhere applicable, with an additional 1 m
of vertical ‘freeboard’ height above thiswater level, will be the minimum design flow governing the bridge
size. Other considerations, such as physical high water evidence and NWPA requirements, could further
influence bridge size as necessary. A similar methodology has been used successfully on the design of
various bridges on the existing TLH from Wabush to Happy Valley-Goose Bay and between Red Bay and
Cartwright.

2.4.4.2 Bridges

There will be six bridges placed along the TLH - Phase |11 route (Table 2.3). Thetypical bridge structure
to be used is a concrete structure with steel girders placed over concrete abutments and covered with a
concrete deck. Bridges will be designed to accommodate usual flow, as well as a 1:100 year flood event.
Abutments and footings will be placed on land or partially in the water. The height of the bridge will be
determined on the basis of the high water mark. All bridgeswill be designed to have 1 m freeboard (i.e., 1
m between the bottom of the bridge deck and the high water mark) and to meet requirements of NWPA for
navigability. TAC guidelinesfor bridge hydraulics, as discussed in Neill (1973), will be followed.

The bridges will be designed according to WST's design criteria and standards, and will accommodate
normal flow, tides on the Churchill River and other flow conditions. These crossings will be designed to
allow continued navigation of the watercourse, including use by smaller vessel s such as canoes, kayaksand
motorized boats. WST will consult with the Canadian Coast Guard (CCG) regarding bridgedesign, including
clearances, and obtain required authorizations under NWPA. Clearances, as well as other required
information, will be outlined on the detailed design drawings submitted with applications made under the
NWPA.
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Factors used to determine whether a bridge is required for a crossing include flow determination, scour
potential, soils investigation, navigational use of watercourses, effects of ice and ice blockage, tidal
information on the Churchill River, and field investigations.

2.4.4.3 Partial Causeway

Thecrossing on the Churchill River will includeabridge and partial causeway. The bridge/partial causeway
location, length, width, infill area, footprint and profile of the crossing area are shown on Figure 2.8. The
typical TLH cross-section shown in Figure 2.6 is similar to that which will be used for the causeway.
However, the causeway will have armour stone for protection along some side slopes.

The proposed bridge/partial causeway will involve similar considerations for bridge sizing and openings as
describedin Section 2.4.4.2. The causeway will be of rockfill construction. Therockfill will beclean blasted
quarry rock, preventing washout and minimizing silt plume formation. The causeway width at the bottom
will vary according to the depth of water. Side slopes will be built to aslope of 1.5:1.

Aswiththebridges, the partial causeway will be designed accordingto WST’ sdesign criteriaand standards,
and will accommodate normal flow, tide and other flow conditions and maintain the navigability of the
watercourse. Similar bridge and causeway combinations were constructed for the Phase Il portion of the
TLH, (e.g., bridge/causeway structures cross the St. Lewis River and Alexis River).

The 500-m causeway will cover atotal of 25,000 m? (approximately 2.5 ha) of river bottom with one
causeway section. The causeway will extend adistance of 500 m from the north bank of the Churchill River.
Three 120-m bridge spans will complete the crossing of theriver.
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2.4.4.4 Pipe Arch and Cylindrical Culverts

While detailed design work, watercourse and watershed characteristics, and existing environmental
conditions will determine or confirm the type of structure placed at each crossing point, preliminary review
of therouteindicatesthat the majority of the watercourse crossings and rel ated watersheds are small and can
be accommodated by cylindrical culvertsor CSP. CSPs used will vary in diameter from 800 to 3,000 mm
and will accommodate normal flow conditions, storm drainage and snow melt. Pipe arch structuresup to 7
mindiameter will be used at wider crossing points (Table 2.3) and will be designed to accommodate normal
flow conditions, storm flow and snow melt. Standard details of the pipe arch culverts are shown in Figure
29.

The culverts used will be appropriately sized to ensure that velocities through the structures adhere to DFO
guidelines (Gosse et a. 1998) for culvert slope, depth of flow and velocity in culverts. Baffles will be
installed to accommodate fish migration, where necessary.

Culvertslonger than 25 mand at watercourse crossingswherefish passagewill befacilitated will have slopes
no greater than 0.5 percent to ensure that water velocity through the culvert does not exceed 0.9 m/s. To
further facilitate fish migration in culverts >25 m in length, concrete baffles will be incorporated into the
design of those structures. These concrete baffles will provide resting pools for fish, as well as maintain
adequate depth of water for fish use (i.e,, 200 mm in the culvert). Culverts will be sized to withstand
increased flow due to water freezing in the culvert. Special attention will be given to erosion and scour
protection at inlet and outlet control areas. Outlet pools, designed according to DFO guidelines (Gosse et
al. 1998), will be constructed at all culvert crossings where fish migration is a concern.

Todeterminetheculvert typeto beinstalled, WST will calculate valuesfor 1:10 and 1:100-year flood events
for each watercourse crossing. For al:10year flood event, culvertsare designed to have the maximumwater
levelsriseto the top of the culvert. Culverts designed to withstand a 1:100-year event have a headwater to
depth ratio of 0.1:1 and are designed to accommodate water levels up to 10 percent above the culvert top.
The culvert type will be designed to the higher of the two values resulting from these two calculations to
ensurethat al water inaflood event can passthrough theculvert. TAC (1982) standardsfor culvert and flow
calculations will be followed.

245 Temporary Watercourse Diversions

Temporary watercourse diversionswill be used when it isnecessary to construct bridge abutments or install
pipearchesor culvertsinthedry. Diversion techniqueswill depend on the size of the watercourse, and may
include diversion channels, pumping flow around the construction area or using sandbags or cofferdamsto
restrict flow to one portion of the watercourse. Diversion structures will allow fish passage and will not
obstruct flow. Diversiontechniquesand erosion protectionwill beaddressedintheenvironmental protection
plan (EPP) and will follow procedures outlined in WST Specification 405.
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24.6 Temporary Construction Camps

A construction camp will be built for each construction phase (in conjunction with the laydown areafor that
phase asdiscussed in Section 2.4.7). Campswill be designed to accommodate 40 to 50 workers, and provide
sleeping, shower and kitchen facilitiesinmobiletrailers. Anadministrative/officetrailer will also belocated
at the camp. In some cases, individual workers may bring their own trailers to the construction campsite.
Thispracticewill be at the discretion of the contractor, who will be responsible for setting up, operating and
removing temporary camps. Where construction is taking place near acommunity, workers may use local
facilities.

Aswiththelaydown areas, camp locationswill be determined based on construction plansfor that phase and
will meet the requirements of WST Specification 830. The selected sites will have appropriate soil
conditions for temporary sewage systems and will be more than 100 m from any waterbody, wetland or
sensitivewildlifehabitat. All campswill belocated withinthe highway right-of-way to minimize vegetation
clearing.

Siting and operating the camp will adhereto all regulatory requirements, including approval from the Town
of Happy Valley-Goose Bay if acamp islocated within the town. Operationswill comply with legislation
and regulations governing sanitation and food premises. Basic first aid equipment and supplies will be
available at the camp. Medical services will be available at the clinic in the nearest town or through a
medical evacuation request.

247 Temporary Laydown Areas

Laydown areaswill be used to store large material's, such as culverts, bridge material s and heavy equipment,
and for equipment maintenance and repair. They may also be used for fuel storage and equipment refuelling,
depending on the distance to the nearest community. Near Happy Valley-Goose Bay, contractors may rely
on local fuel suppliers.

Above ground bulk fuel storage tanks will be used. Self-dyked tanks with built-in dykes will be used to
store up to 15,000 L of fuel for equipment and camp operation. Handling of fuel and other hazardous
materials will be the responsibility of the contractors but will follow procedures outlined in WST
Specification 820 and those contained in the EPP.

Laydown arealocations will be determined based on the design plans and requirements for each phase and
all laydown areas will comply with WST Specification 830. Laydown areas will be located at |east 100 m
from any watercourse or wetland and will comply with all regulatory requirements. Effortswill be madeto
locate these areas in borrow pits and near construction camps.

All laydown areas will be decommissioned and rehabilitated after construction is complete. Some may be
used for maintenance depot locations, depending on proximity to communities and suitable highway
maintenance and ice control borrow material. Aswith construction camps, the contractor isresponsible for
setting up, operating and decommissioning the laydown area.
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2.4.8 Borrow Pitsand Major Excavations

Contractors will use borrow material from the right-of-way where possible and, if necessary, will establish
borrow pits within 2 km of the highway. The total number of borrow pits and amount of borrow material
required for the project hasnot been determined. The quantity of material requiredependson detailed design.
Pitswill be devel oped throughout construction when deemed necessary by the contractor and depending on
the availability of suitable sites.

Whilemost borrow pitswill betemporary construction features, somewill be used during highway operation
and maintenance for highway repair and winter ice control materials. These borrow pitswill be maintained
by WST throughout operations or until they are no longer necessary (i.e., al suitable materials at the site
have been used). All borrow pit sitesthat are no longer required will be rehabilitated.

To minimize environmental damage, borrow areaswill be devel oped according to provincial environmental
legislation and regulations, and WST specifications for borrow activities (Specification 207), and pits and
guarries (Specification 310).

V egetation will be cleared from the areaand organic material stockpiled for usein siterehabilitation. When
the contractors (construction) or WST (operations) close a borrow pit, the disturbed areawill be graded to
dopes less than 2:1 and rehabilitated to encourage rapid revegetation and to prevent erosion and
sedimentation. Encounters with late season frost will be handled on a site-specific basis, depending on the
extent of frost conditions and environmental sensitivities such as proximity to waterbodies. Details on
establishing, using and rehabilitating borrow pits will be outlined in the EPP.

Highway design will determine the amount of major excavation required. Some sectionswill require more
excavation than others, depending on the topography and terrain, as well as the specific design for that
section. Excavation of organic materials may be necessary depending on thedesign. If unsuitable materials
are excavated during highway construction, efforts will be made to incorporate this material into the
sideslope or backslope area of the right-of-way or in establishing laydown areaand construction camp sites.
In the event that the material cannot be used, it will be disposed of in adesignated disposal area.

24.9 Waste Disposal Sites, Facilitiesand Practices

Industrial and domestic wastes generated during construction will be disposed of as approved by regulatory
agencies. Temporary sewage disposal systemswill beinstalled and maintained according to regulatory and
permit requirements, and WST Specification 825 requirements. Sites selected for construction camps must
have soil conditions suitable for sewage disposal systems.

Domestic garbage will be collected and stored in wildlife-proof containers. Containers will be emptied
regularly in waste disposal sites, as approved by the Government Service Centre. Near communities,
domestic and industrial wasteswill be disposed of in community waste disposal sites pending approval from
thetown. For moreisolated camps, waste may beincinerated or landfilled according to regul atory and permit
requirements. Regular waste collection and disposal scheduleswill be strictly followed to prevent attracting
wildlife. No wasteswill be deposited in or near watercourses or wetlands.
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Where possible, WST will require contractors to follow provincial waste diversion regulations or policies,
including provincial programs for beverage containers, tires and waste oil and other petroleum products.
Discarded tires will be handled according to the requirements of the provincial tire recycling program
established by the Waste Management Regulations and used oil will be collected for recycling or reuse
according to the new Used Oil Control Regulations, that will become effectiveon April 1, 2003. 1naddition,
any scrap metals will be taken to a scrap metal recycling operation.

2.4.10 Maintenance Depotsand Winter Camps

Road maintenance depots will be required for storing equipment, sand and salt, and maintaining heavy
equipment. However, the number and locations of depots have not been determined. Depot |ocations will
be sel ected based on criteriasuch asproximity to communities, and good borrow materia sfor highway repair
and ice control. Due to the light industrial activities that occur at maintenance depots, they are typically
located outside communities in appropriate land use areas.

The depotswill have agarage for maintenance activities, equi pment storage and a sand storage or stockpile
area. Typical equipment to be kept on site includes snow blower, front-end loader, truck with plow, aflat
bed truck and pick up trucks. The depot would also have asmall kitchen and accommodation facilities, for
emergency use.

Two winter camp facilitieswill be established along the route for winter work crews. These will be linked
to maintenance depots that are established along the route. Locations and land area requirements for the
campswill bedeterminedin consultationwith WST regional and mai ntenance personnel, aswell aswith Innu
Nation. Two potential locations for the winter camp/maintenance depots are at Cartwright Junction and a
point halfway between Cartwright Junction and Happy Valley-Goose Bay.

24.11 Signage

Standard highway signs will be placed at appropriate locations along the route. Designing, siting and
installing highway signswill comply with WST Specifications 580 (for permanent signage), and 701 to 750
(for temporary construction signage). Signage related to moose or caribou crossings will be placed in
consultation with the Inland Fish and Wildlife Division. DFO is responsible for placement of any signs
related to scheduled fishing rivers(e.g., Eagle River and Paradise River). Signsrelated totourism attractions
and services must comply with the provincia policy for such signage (DTCR n.d.).

2.4.12 Roadside Pull Off Locations

Rest stops or viewpoint locations may be developed along the route. However, these locations will be
determined during construction and will be planned in consultation with Innu Nation, Parks Canada,
Department of Tourism, Cultureand Recreation, and areatourism and economic devel opment organi zations.
Factors, such as safety and tourism and economic development potential, will be play arolein determining
these locations.
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25 Construction
Construction of the TLH - Phase 111 will involve the following activities:

. site preparation, including surveying, right-of-way clearing, and grubbing and debris disposal
(including disposing of organic soil, slash, grubbed material and wood fibre);

. transporting equipment, construction materials and related supplies to construction sites, including
transporting, storing and handling hazardous materials, fuels, lubricants and explosives,

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

. blasting operations;

. excavating, including disposing of excess/wasterock, overburden and potential acid-generating rock;

. establishing and operating borrow pits, including identifying sources of borrow material;

. subgrade construction;

. installing watercourse crossing structures, and activities in and around watercourses; and

. site rehabilitation and environmental monitoring.

Construction will comply with all applicable standards and regulations, environmental protection guidelines
and regulations, and WST specifications (provided in Appendix D). A series of environmental protection
measures will also be implemented in accordance with the potential project effects identified through the
environmental assessment process (Section 2.10.3). An EPP will be prepared for each construction phase.

The Resident Engineer will ensurethat al construction activities comply with the EPP and all regulations,
permits, approval sand authorizations. An Environmental Surveillance Officer (ESO) will providetechnical
support to the Resident Engineer, as well as perform environmental inspections and liaise with regulatory
agencies. Details on roles and responsibilities are presented in Section 2.10.2.

25.1 Project Schedule

WST plans to complete the highway by 2008 (Figure 2.10). In order to meet this target, WST must begin
construction in 2003, with subsequent construction phases occurring each year until 2008.

Pre-design work for the highway is currently underway and detailed design will be ongoing throughout
construction. Procurement/tendering will be completed each year prior to the construction season, with the
first tender call occurring before constructionin 2003. Theresponsibility for obtaining the necessary permits
for construction activities, camps, |laydown areasand waste disposal will liewith the contractor. Permitswill
be obtained upon contract award prior to the start of each construction phase.

Construction will start at both the western and eastern ends of the proposed highway route (i.e., at Happy
Valley-Goose Bay and at Cartwright Junction on the Phase |1 portion of the highway) in 2003. During the
Six-year construction period, the annual construction season will extend from mid-May to the end of
November. Bridge construction on the Churchill River will start in the first year.
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Subgrade construction will cost approximately $300,000 for each kilometre constructed, with total
construction costs, including bridges, approximately $102 million. Approximately $17 millionwill be spent
annually for six years.

2.5.2 General Construction Practices
2.5.2.1 Site Preparation
Surveying

The highway centre line will be surveyed prior to right-of-way clearing and the start of any construction.
A cut-line will be established to provide access for surveyors. Environmental protection measures for
vegetation clearing and grubbing apply to line-cutting and surveying activities (Section 2.10.3).

Right-of-way Clearing

Preparing the 250-km right-of-way for the TLH - Phase |11 will involve removing trees and shrubs along the
route. The clearing width will be 30 m, with efforts made to reduce clearing around watercourses to
maximize abuffer zonewherepossible. Treesand shrubswill be cleared with chain sawsor other hand-held
equipment. Mechanical clearing methods may be used in areas where terrain disturbance will not cause
topsoil loss or sedimentation of watercourses and waterbodies. All merchantable or forest product timber
will be salvaged; the remainder will be burnt or mulched.

All work will becarried out according to theenvironmental protection measuresfor vegetation clearing listed
in Section 2.10.3 and the following WST specifications:

. Specification 201 - Clearing and Grubbing;

. Specification 202 - Clearing;

. Specification 845 - Equipment Operation and Prevention of Erosion and Siltation; and
. Specification 850 - Protection of Vegetation and Wetlands.

Grubbing and Debris Disposal

Grubbing of the organic vegetation mat and/or the upper soil horizons will be limited to that necessary to
meet the project engineering requirements. A grubbing width of 20 m will be used instead of the standard
30m. Grubbingwill be carried out immediately prior to subgrade construction to limit the exposure of large
areas of erodible soils. Topsoil and organic materials will be stockpiled and used in site rehabilitation.
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A 30 m buffer zone of undisturbed natural vegetation will be maintained between watercourses and areas of
grubbing activity, where possible. If specific site conditionsrequire modification to the buffer zone, thiswill
be undertaken in consultation with the DFO Area Habitat Biologist. A minimum buffer zone of 20 m, as
recommended by Gosse et al. (1998), will be maintained at all times between work areas and waterbodies
or courses, except where specified otherwise or in areas where the slope is greater than 30 percent. Where
the slopeisgreater than 30 percent, the minimum width of the buffer zonewill be calculated by thefollowing
formula:

Buffer Width (m) =20 m + 1.5 x slope (percent)

If the available space allows for establishing wider buffer zones, then wider zones will be maintained
between construction areas and watercourses, and will be developed in consultation between the Resident
Engineer and DFO.

All work will be carried out according to the environmental protection measuresfor vegetation clearing and
grubbing listed in Section 2.10.3, and the following WST specifications:

. Specification 201 - Clearing and Grubbing;

. Specification 203 - Grubbing;

. Specification 845 - Equipment Operation and Prevention of Erosion and Siltation; and
. Specification 850 - Protection of Vegetation and Wetlands.

2.5.2.2 Mobilization and Transportation

Contractors hired by WST will be responsible for transporting the necessary equipment, materials and
supplies to the construction site. For construction starting at the Churchill River, access to the site will be
through Happy Valley-Goose Bay. Whileground transport will bethe primary meansfor moving equipment
to site, commercial shipping services may be used to move equipment (not obtained locally) into the Happy
Valley-Goose Bay area. Likewise, for construction starting at Cartwright Junction, equipment and supplies
not obtained locally may be brought inviaferry and the Phasel portion of the TLH. Some heavy equipment
(not obtained locally) may be transported by barge to Cartwright and then moved by ground transport to the
construction site.

Commercial shipping serviceswill be used when transporting any equipment and suppliesby sea. All vessels
operating in Canadian waters are subject to the Canada Shipping Act and its regulations, and it is the
responsibility of the vessel owners and operators to comply with thislegislation. Responseto spills or any
rel eases of hazardous material sduring shipping of equipment and suppliesaretheresponsibility of thevessel
operator and owner.

Transporting and storing hazardous material s such asfuels, lubricants and explosiveswill be done according
to applicable legislation and regulation, as well as WST Specification 820 (Storage and Handling of Fuels
and Other Hazardous, Toxic or Dangerous Materials).
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With construction starting near the communities, travel to the construction sites from communities will be
by vehicle. Construction personnel, not from the area, will travel primarily by air to the nearest community.
Some construction personnel may travel by barge or boat with the equipment. For construction sites away
from communities, construction personnel will stay in temporary construction camps.

2.5.2.3 Construction Camps and Laydown Areas

Sites selected for temporary construction camps and laydown areas will be areas deemed to be of low value
for other uses (e.g., abandoned borrow pits or previously disturbed areas). The contractor, in consultation
with WST, will establish temporary camp sites and laydown areas at the start of each construction season.
The contractor will provide a list of potential locations to the Resident Engineer and any other relevant
agencies. The sites will be maintained according to the environmental protection measures outlined in
Section 2.10.3 and will comply with WST Specification 830 (Marshaling Yards and Temporary Work
Camps) and all applicable legislation and permit conditions.

2.5.2.4 Aggr egate Extraction and Excavations
Blasting Operations

Blasting and excavation activities will be minimized. However, if blasting is required, explosives will be
used in amanner that will minimize damageto landscape features and surrounding objects. Blasting will be
carried out accordingto all applicableregul ationsand environmental protection measuresoutlinedin Section
2.10.3. Excavated materials, if suitable, will be used in subgrade construction. Unsuitable materialswill be
incorporated into the shoulder and backslope areas of the right-of-way or disposed of in a designated area.

Excavations

Highway design will determine the amount of excavation required. Some sections may require more
excavation than others, depending on the topography and terrain, as well as the specific design for that
section. Excavation of organic materials may be necessary depending on the design. Effort will be made
to incorporate material excavated during highway construction into the sideslope or backslope area of the
right-of-way or in establishing laydown area and construction camp sites. In the event that the material
cannot be used, it will be disposed of in a designated disposal area.

All excavation will be carried out according to WST specifications, including:

. Specification 204 - Grading of Fill;

. Specification 205 - Classification of Excavated Materials;

. Specification 206 - Grading of Cuts,

. Specification 208 - Excavation of Ditches,

. Specification 211 - Excavation Overhanging Rock and Rock Slide Debiris;,
. Specification 212 - Excavation of Muskeg or Bog;

. Specification 815 - Protection of Watercourses and Water Bodies; and
. Specification 845 - Equipment Operation and Prevention of Erosion and Siltation.
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Borrow Areas

Thenumber of borrow pitsand amount of borrow material required for the project have not been determined.
Quantitiesrequired depend on detailed design. Pitswill be devel oped throughout construction when deemed
necessary by the contractor and depending on the availability of suitable sites. To minimize environmental
damage, borrow areas will be developed and operated according to provincial legislation and regulations,
and WST specificationsfor borrow activities (Specification 207), and pits and quarries (Specification 310).

Vegetation will be cleared from the areaand organic material stockpiled for usein siterehabilitation. When
the contractors (construction) or WST (operations) are finished with aborrow pit, the disturbed areawill be
graded to slopes less than 2:1 and rehabilitated to encourage rapid revegetation and to prevent erosion and
sedimentation. Encounters with late season frost will be handled on a site-specific basis, depending on the
extent of frost conditions and environmental sensitivities such as proximity to waterbodies. Details on
establishing, using and rehabilitating borrow pits will be outlined in the EPP.

Environmental protection measures are outlined in Section 2.10.3. WST specifications will be followed
including:

. Specification 207 - Borrow;

. Specification 310 - Using of Pits, Quarries and Stockpiles for Production of Materials Supplied by
the Contractor;

. Specification 815 - Protection of Watercourses and Water Bodies; and

. Specification 845 - Equipment Operation and Prevention of Erosion and Siltation.

Acid Generating Rock

Addressing acid rock drainage (ARD) is a time consuming environmental issue on any large-scale
construction project, as well as one that is technically challenging. ARD can be defined asalow pH, iron
and sulphate-bearing water usually formed when rocks containing sulphide minerals (e.g., pyrite and
pyrrhotite) are exposed to the atmosphere or an oxidizing environment, and are subsequently leached by
water. Although there is a lack of surficial bedrock along the TLH - Phase Il route, shallowly buried
bedrock may contain sulphide mineralization that may produce ARD if disturbed.

Section 3.1.3.2, which provides further detail on the area geology, indicates that the potential for
encountering sul phide-bearing rock along the route is low.

Thisdescriptionwas prepared based on areview of existing geological information and mapping for thearea.
WST iscommitted to carrying out afield investigation, prior to the start of construction, to further definethe
ARD potential along theroute. Thisfield investigationwill focuson theareasof potential ARD asidentified
in Figures 3.3 to 3.7, evaluating the problematic areas and ground truthing the planned route, when more
detailed design information becomes available. The survey will identify portions of the route having high
and low risk for encountering acid drainage conditions based on bedrock potential to produce acid drainage
and overburden thickness.
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Determining the bedrock potential will involve evaluating bedrock geologic units and accessing
mineralization potential. The mineralization potential of selected rocks will be assessed by laboratory
screening for total sulphur. If the total sulphur exceeds 0.3 percent, subsequent analysis using the modified
Sobek method (or other approved acid base accounting test) will be conducted. A test result will be
considered “acid producing” if it sulphide sulphur content >0.3 percent and the neutralization potential to
acid producing potential ratio (NP/AP) <3.0. Based ontest results, further testswill be conducted on aselect
number of samples that are found to be “acid producing”. These tests may include metals scan, total
inorganic carbon and past pH.

The field survey will provide specific information for preparing the EPP section on construction activities
in acid generating rocksor in the event acid generating rocks are encountered during construction. The EPP
will be organized to address four main topics. acid rock excavation; procedures for acid-generating rock
disposal; proceduresfor acid-generating rock exposures; and the proceduresfor handling acidic water during
construction. The EPP will present an overview of how acid-generating rock areas are identified and
standard operating procedures pertaining to the four topics identified. A decision process diagram will be
used for each of the four above sections that provides a summary of decision and action items for mgjor
topics. These diagramswill allow the Resident Engineer to quickly identify the action required to address
conditions that may arise within acid rock during construction.

For those areasidentified as acid producing by the laboratory analyses and cannot be avoided by realigning
the TLH - Phase Il1, there are mitigative measures which may be taken. These measures will reduce the
effectsthat ARD may have on the surrounding environment. These measures, as outlined below, will also
be covered in the EPP. The applicability of the measureswill depend on the site specific issueswithin each
area of concern.

. To minimizewater and oxygen contact with the exposed rock faces, exposed surfaceswill becovered
with such materials aslow permeability soil, geotextile or spray on application such as shotcrete for
vertical faces.

. Identify upgradient surface water and groundwater flow directions based on topographic, survey

and/or intrusive measures and, as appropriate, divert upgradient water flows, while considering the
effects on other environmental aspects (i.e., fisheries).

. Control acidic water movement by constructing an interceptor trench or cut-off wall between the
affects areaand downgradient surface waters, or installing and pumping from awell or sump within
the rock immediately downgradient of the affected area.

. Minimize areas of disturbance in potential acid-generating rocks.

. Exercise proper construction procedures during excavation in acid generating rocks, such as blast
control, removing all loose materials and minimizing exposure times of rock cuts.

Any potential acid-generating rock encountered along the route will be handled according to the
environmental protection measures outlined above, as well as those noted in Section 2.10.3.
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Theadverseeffectsof blasting operationswithin sul phide-bearing (i.e., acid generating) rockscan result from
exposing fresh rock faces and disturbing the in-situ rock. It ison these exposed rock faces and overbreak
areas that oxidation of sulphide minerals takes place and acid is generated, due to the presence of oxygen,
water and the sul phide bearing rocks. If areas of acid-generating rocks can not be avoided through highway
design and routing, procedures will be identified in the EPP for the contractor to follow during highway
construction. These procedureswill be aimed at minimizing the potential for ARD problemsresulting from
blasting activities in these rocks.

2.5.2.5 Subgrade Construction

Quarried rock and gravel will be used for subgrade construction. The highway will be surfaced with a
maintenance-grade crushed stone. Construction materials will be obtained from borrow pits established
within the right-of-way or within 1 km either side of the right-of-way. Suitable materials obtained from
excavation areas will be incorporated into the subgrade construction.

Subgrade construction will be carried out according to WST specifications:

. Specification 204 - Grading of Fill;
. Specification 301 - Scarifying and Reshaping;

. Specification 315 - Selected Granular Base Course;

. Specification 815 - Protection of Watercourses and Water Bodies;

. Specification 840 - Dust Control; and

. Specification 845 - Equipment Operation and Prevention of Erosion and Siltation.

2.5.2.6 Water course Crossing Structures

All watercourse crossings will be constructed “in the dry” (i.e., flow will be temporarily diverted around
construction activity). Cofferdamsand other diversion structureswill be constructed with sufficient capacity
to accommodate peak flows from the watercourse being diverted, as well as any sudden increases in water
levels. Precautions will be taken to ensure that fish are not left stranded in the “dry” work area. Fish
recovered from the work area will be returned unharmed to the watercourse as directed by DFO
representatives.

Flow diversionswill be performed with due care and caution to prevent pollution, siltation or other damage
to watercourses. Pumping equipment will be available on-site in the event of an emergency. Silted water
from diversion operations will be pumped to vegetated areas or sedimentation basins. Excavated material
will be removed from the site and stockpiled away from the watercourse. When the crossing construction
iscomplete, the diversion structure will be removed and flow returned to itsoriginal channel. Therewill be
no permanent diversions of flow.

Temporary bridges will be installed at some crossings to aide in constructing bridges. Only native timber
will be used for the temporary bridges; no pressure-treated timber will be used. Fording will be minimized
and only carried out with approval from DFO.
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All work in and around watercourses will be planned in consultation with DFO and conducted according to
WST’ s specifications, including:

. Specification 131 - Road or Bridge Diversions;

. Specification 142 - Navigable Waters Protection Act;

. Specification 180 - Unwatering Incidental to Work;

. Specification 401 - Ditching for Streams;

. Specification 403 - Excavation for Foundations,

. Specification 405 - Temporary Diversion of Streams;

. Specification 411 - Select Backfill for Long Span Structural Plate Structures;
. Specification 421 - Supply and Installation of Pipe Culverts,

. Specification 423 - Supply and Installation of Structural Plate Pipe;

. Specification 424 - Supply and Installation of Structural Plate Arch;

. Specification 426 - Design, Supply and Installation of Long Span Structural Plate Arch;
. Specification 430 - Screen End Treatment for Corrugated Steel Pipe;

. Specification 450 - Concrete Footings for Structural Plate Arches,

. Specification 522 - Disposal or Salvage of Culvert or Pipe;

. Specification 610 - Rip-Rap Treatment;

. Specification 615 - Amour Stone;

. Specification 815 - Protection of Watercourses and Water Bodies,

. Specification 816 - Silt Fence;

. Specification 817 - Check Dam Sediment Trap;

. Specification 845 - Equipment Operation and Prevention of Erosion and Siltation;

. Specification 902 - Excavation for Foundation, Unwatering and Extra Backfill for Structures; and

. Specification 914 - Bridge Deck Waterproofing.

Environmental guidelines issued by the provincial Water Resources Management Division will also be
followed when constructing watercourse crossings, including guidelines for:

. general construction practices (WRMD 1997a);

. fording (WRMD 1992a);

. bridges (WRMD 1989);

. culverts (WRMD 1992b);

. watercourse crossings (WRMD 1992c);

. diversions, new channels and major alterations (WRMD 1997b); and
. pipe crossing (WRMD 1997c).

2.5.2.7 Site Rehabilitation and Monitoring

All construction camps will be dismantled when no longer required for construction and the sites
rehabilitated. Laydown areas and borrow pits, not required for operation and maintenance, will also be
rehabilitated. Stockpiled topsoil and organic materia from right-of-way clearing will be used in
rehabilitation of these sites. The need for revegetation will be considered on a site-specific basis. Any
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revegetation activities undertaken will follow WST Specifications 855 (Re-vegetation), 631 (Seeding), 632
(Hydroseeding), 634 (Soil for Hydroseeding) and 635 (Lime for Hydroseeding).

Monitoring activitieswill be carried out asrequired. Monitoring and follow-up commitments are discussed
in Section 2.10.3, each VEC section and summarized in Chapter 7.

253 Employment

Highway construction will be carried out on a contract basis through the Government of Newfoundland and
L abrador public tendering process. Workerswill be hired for specific construction phases at the discretion
of the contractor. Itisanticipated that local hiring will be preferred by contractors dueto cost efficiency and
commitment to local economic development.

The actual number of workers for each construction phase will vary depending on factors such as the type
and number of watercourse crossing structures for that phase, and distance to suitable borrow material. A
summary of the employment associated with construction of Phase Il of the TLH isprovided in Table 2.6.
During construction of Phase |1 of the TLH, approximately 10 of the WST staff and 11 of the contract staff
each year were female. However, these numbers fluctuated from year to year.

It is expected that overall employment levelsfor the TLH - Phase 111 will be lower than those for Phase 11
due to the fact that the TLH - Phase Il1, overall, isa smaller construction project. There will only be two
construction projects annually (i.e., one at the end of the Phase |11 route) compared to Phase 11, which had
several construction projectsbeing carried out each year. Thework for Phasell1 will be spread over a6-year
period, versusthe 4-year period for construction of Phasell. Therefore, on an annual basis, asmaller work
force will be required. With respect to work force, there is already atrained work force in the area with
experience from working on the Phase | and Il portions of the TLH. It is expected that many of these
workers will also be used for Phase I11. In addition, any WST staff have recall rights.

Table2.6 Employment Summary for the TLH - Phase || Construction

WST Staff Contractor Staff Total Annual Employment
e)
5 kS
© © e]
. | B 5 | B g : £ |8
Construction | § | B | o |s |2 | E |2 | = B < O =
Season = 3 < o] = 3 = o - %
- | 3 - |3
z zZ . . . .
sls|g|s |2 |52
1998-1999 66 24 0 90 88 153 3 244 | 154 46 177 53 3 0.9 334
1999-2000 53 7 0 60 151 | 172 8 331 | 204 52 179 46 8 2 391
2000-2001 132 69 1 202 191 | 404 29 595 | 323 41 473 59 30 4 797
2001-2002 68 55 0 123 | 168 | 412 29 580 | 236 34 467 66 29 4 703
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All contractors will be required to comply with the Occupational Health and Safety Act. Over the six-year
construction period, it is anticipated that the following occupations will be required:

. civil engineers,

. structural engineers,

. engineering technicians;

. draftspersons;

. brush cutters,

. highway surveyors;

. heavy equipment operators,
. drillers and blasters;

. electricians,

. carpenters;

. heavy equipment mechanics;
. labourers;

. truck drivers;

. concrete finishers;

. concrete technicians,

. steel erectors; and

. cooks/cooks' assistants.

26  Operation and Maintenance

The TLH - Phase 11 will be apermanent year-round highway requiring seasonal maintenance and periodic
repair. Estimated annual maintenance costs are $5,000 for each kilometre of highway, with an approximate
total cost of $1.25 million annually.

Traffic volumeisexpected to belight, with most travel occurring between spring and fall. The highway will
be policed to ensure enforcement of speed limits and emergency response.

Appropriate signage, including moose or caribou crossing signs where necessary, will be posted. Highway
signage will meet the requirements of the Manual for Uniform Traffic Control Devices (TAC 1999b).
Pressure-treated wood will be used for sign posts.

Development activities along highways are controlled under the Protected Road Zoning Regulations.
Protected Road Zoning Plans are prepared by MAPA for protected roads and a permit is required for
development. Waste and littering along the highway are subject to the Highway Traffic Act and
Environmental Protection Act.
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2.6.1 Maintenance Depots, Winter Camps and Storage L ocations

Maintenance depotswill be established for storing graders, backhoes, loaders, trucks, snow plows and other
required equipment. Thesefacilitieswill be selected and maintained to ensure minimal habitat disturbance.
All applicable environmental protection measures (e.g., erosion control and fuel storage requirements) will
be implemented at maintenance depots.

2.6.2 Borrow Pits

Whilemost borrow pitswill betemporary construction features, somewill be used during highway operation
and maintenance for highway repair and winter ice control materials. These borrow pitswill be maintained
by WST throughout operations or until they are no longer necessary (i.e., all suitable materials at the site
have been used). All borrow pit sites that are no longer required will be rehabilitated.

Environmental protection measures are outlined in Section 2.10.3. WST specifications will be followed,
including:

. Specification 207 - Borrow;
. Specification 310 - Using of Pits, Quarries and Stockpiles for Production of Materials Supplied by

the Contractor;
. Specification 815 - Protection of Watercourses and Water Bodies; and
. Specification 845 - Equipment Operation and Prevention of Erosion and Siltation.

2.6.3 Maintenance

Regular maintenance programs will be established when the highway is operational year-round. The
highway will beinspected regularly to ensure that the surface and subgrade do not deteriorate. Watercourse
crossings and drainage structures will be checked regularly to ensure that they are not blocked. Care will
also betaken to ensure that erodible areas are stabilized; these areaswill beinspected to ensure effectiveness
of stabilization.

Summer maintenance activities will be performed as required, including:

. grading (one to two times per year);
. ditch cleaning;
. vegetation management;

. repairing guide rails as necessary (Specifications 640, 643 and 645); and
. maintaining and repairing highway signs (Specifications 580 and 590).

During the winter months, maintenance will include regular snow clearing and the application of sand for
ice control (Specification 317). Snow clearing and ice control will meet WST standards, and the highway
will be inspected regularly to ensure that the highway has been plowed in an acceptable and safe manner.
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Both summer and winter maintenance may be carried out on acontract basis. Thisisthepracticeforthe TLH
between Happy Valley-Goose Bay and Western Labrador, and between Cartwright and Red Bay.

2.6.4 Employment

Maintenance labour requirements will include:

. mai ntenance supervisor;

. maintenance foreman;

. truck drivers,

. heavy equipment operators,

. heavy equipment mechanics; and
. labourers.

2.7  Decommissioning

It isanticipated that the TLH - Phase |1l will be operated on apermanent basis and maintained in perpetuity.
Therefore, plans for decommissioning have not been developed. However, should decommissioning be
required for all or part of the TLH - Phase I11, a detailed decommissioning plan would be developed to
acceptable standards of the day and would outline procedures for rehabilitating disturbed areas along the
highway right-of-way. The plan would be reviewed by government and interested members of the public
prior to its implementation.

2.8 Accidental Events

Accidental eventsthat could occur in relation to this project include highway failure, forest and on-sitefires,
fuel or chemical spills, vehicle and equipment accidents, and vehicle failures. The highway will provide a
transport route for personal vehiclesand large tractor trailers. Thus, thereisarisk of accidental firesand/or
fuel and chemical spills resulting from day-to-day highway operations. A vehicle-vehicle collision is a
potential event that poses arisk to human health and safety, while a vehicle-wildlife collision poses arisk
to human and wildlife safety.

Thelikelihood of any of these events occurring during the construction and operation of the highway islow.
The likelihood will be further reduced through the environmental protection measures outlined in Section
2.10.3. The project will be undertaken by experienced contractorsin accordance with established codes of
practice and safe work procedures. In addition to environmental protection measures, prevention and
response procedures will be established to address emergency situations and accidental events. These
prevention and response procedures will be incorporated into construction EPPs (Section 2.10.5).

2.8.1 Highway Failure
A collapse or failure of part of the highway or a crossing structure could occur during construction or

operation. Whilethe highway will be constructed in accordance with all relevant standards and regulations,
unforeseen accidental failuresmay occur. Intheevent of such afailure, theimmediate concern would befor
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the safety of people in the area. A highway failure could also result in the loss of terrestrial habitat and
disruption of localized wildlife activities. If the failure wasto occur in the vicinity of watercourses, there
is potential for deterioration of water quality and effects on freshwater fish and fish habitat.

282 Fires

During construction, the burning of brush and slash may present arisk for forest fires. All burning activities
will comply with permits issued by the Forest Resources Division, Department of Forest Resources and
Agrifoods. Burning of material will be prohibited in dry conditions as required by the Forest Resources
Division. Procedures for fire prevention and response will be outlined in the construction EPPs (Section
2.10.5).

Forest firescould occur during both construction and operation of the TLH - Phaselll asaresult of collisions
and increased human activities near the highway. Theimmediate concerninthe event of aforest firewould
be the effects of flames and smoke on the health and safety of people in the area, including site personnel.
A forest fire could also affect wildlife in the area, including the loss of terrestrial habitat and disruption of
localized wildlife feeding activities. A fire in the vicinity of watercourses could also result in the
deterioration of water quality and subsequent effects on freshwater fish and fish habitat.

Air emissions from burning trees and/or equipment (depending on the location of the fire) include
particulates, carbon dioxide (CO,), carbon monoxide (CO), nitrogen oxides (No,), sulphur dioxide (SO,),
volatile organic compounds (VOCs) and polyaromatic hydrocarbons (PAHSs). Reduced air quality due to
high particulate levels could occur over distances greater than 10 km; however, the persistence of these
conditions would likely be of short duration. The magnitude of any effects would be determined by the
location, size and duration of the fire and the nature of the combustible material.

Theregional headquarters for the Department of Forest Resources and Agrifoodsis located in North West
River, with district officesin Cartwright, Port Hope Simpson and Red Bay. Fire response equipment, such
as pump units and hoses, isbased in North West River, Cartwright and Port Hope Simpson. Water bombers
are based in Happy Valley-Goose Bay and Wabush, and during the summer a helicopter based in Happy
Valley-Gosse Bay iscontracted for fire standby. A second helicopter may be based in Cartwright during the
fireseason. Approximately 80 seasonal personnel providefireresponse services. Additional equipment and
personnel can be requested as necessary from the island of Newfoundland, as well as outside the province.
Fire indices are monitored during peak season (mid-May to mid-September). The level of response to a
reported fire is assessed on the basis of potential human injury, fire location (proximity to settlements and
camps), potential loss of resources and weather conditions. Boththe TLH - Phase | and Il routes have been
designated asfire priority zones.

2.8.3 Fue or Chemical Spill

A fuel or chemical spill could occur either on land or in water during construction or operation of the
highway. During construction, spills could result during refuelling of equipment or vehicles, or could be
associated with fuel or chemical transportation and storage. During operations, spills could result from
accidents during transportation of hydrocarbons or other hazardous materialsalong the highway. Fuel spills
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could also occur from the collision of vehiclesnot involved in transport of hydrocarbons. Spill response and
cleanup would be the responsibility of theindividual or company holding the necessary permitsto transport
the material.

The magnitude of effects of an accidental spill would be influenced by the volume of the spill, the nature of
the spilled material, the time of year and the location of the spill site. Large on-land fuel or chemical spills
could have effects on the health of peoplein the area, site personnel or nearby wildlife as aresult of direct
contact with spilled material or reduced air quality due to emitted vapours. Spills occurring near or in
watercourses may result in water contamination and associated effects on fish and fish habitat.

During construction, standard precautions and procedures for handling, storing and transporting fuels and
other hazardous materialswill beimplemented as outlined in WST Specification 820 and the environmental
protection measures presented in Section 2.10.3. These prevention measures will reduce the likelihood of
accidental fuel or other hazardous material spills. To ensure effective spill response and cleanup, WST will
outline response procedures in its construction EPPs and will require all contractors to comply with the
construction EPPs through contractual requirements (Section 2.10.5).

Small spillsof fuel or diesel oil and many other spilled materials can be easily and rapidly cleaned up by on-
site personnel and result in no lasting environmental effects. 1nthe event of such aspill, the contractor shall
immediately report the spill to 772-2083 (St. John's), or at 1-800-563-9089 (outside the St. John' s area), or
to Environment Canadaat 1-709-772-7745 (24 hours). A follow-up in writing must be provided within two
weeks. Useful information to include in the spill report includes:

. location;

. time of observation of spill;

. reported by;

. probable sources of the spill;

. probable time of spill;

. nature of material spilled;

. probable volume of spill;

. probable duration of spill;

. area affected;

. mobility of spill;

. weather, water or geographic conditions;

. action being taken to contain and/or control the spill;
. personnel at the scene of the spill;

. resources threatened (e.g., water supply, bird colony and fish kills);
. other agencies contacted; and

. any other pertinent information.

Steps will be taken to abate the discharge, clean up the affected area, dispose of waste materials at an
approved waste disposal site with the permission of the owner/operator, and restore the area to the
satisfaction of the Department of Government Services and Lands.
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Response equipment, such as absorbents (granular absorbentsfor land spills, and absorbent pads or cat-tails
for recovery of oil from a water surface) and open-ended barrels for collection of oiled debris, will be
available on-site and personnel will be trained in response procedures. Sources of additional spill response
equipment (e.g., pumps and containment booms) will be identified in the EPP. The probability of alarge
spill occurring during construction is extremely low.

During highway operations, thereare several stepsthat can betaken to minimizetherisk of an accidental fuel
or other hazardous material spill. Most of these steps are aimed at avoiding vehicle collisions and include
enforcement of posted speed limits, proper maintenance of the highway, and proper clearing of snow andice.
In addition, many large tanker trucks transporting hazardous materials are required to have spill response
equipment on hand in the event of a spill.

2.8.4 Vehicleand Equipment Accidents

Vehicle-vehicle, vehicle-wildlife and/or vehicle-pedestrian collisions could occur during construction or
operation of the highway. Injury to workers or others resulting from equipment accidents could also occur
during construction or operation. These accidents would involve obvious risks to human health and safety,
aswell aswildlife (e.g., porcupine) mortality. The highway will be policed to ensure that speed limits and
traffic regulations are observed; thiswill reducetherisk of accidents dueto speeding and/or carelessdriving.
Policing will also ensure timely emergency response in the event of an accident. The highway will be
maintained to WST safety standards throughout the year, including snow clearing and ice control. Signage
will includewildlifewarningsto ensure vigilance on the part of drivers. These measureswill reducetherisk
of collisions along the highway; however, risk can never be completely eliminated and is highly dependent
on individual drivers and other uncontrollable factors (e.g., weather conditions).

2.85 VehicleFailure

In the event of vehicle breakdown on the highway, policing will be an important safety measure for
addressing such events. This may also be an issue for workers maintaining the highway in the winter. A
stranded vehicle on the highway in freezing temperatures could result in adverse effects to human health,
including death. Aswell, astalled vehicle could cause another vehicle to collide with pedestrians, wildlife
or other vehicles.

2.9  Effectsof the Environment on the Project

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 is described as possessing arelatively continental influence (i.e., long and severe winters with heavy
snow accumulation, and short, cool summersreceiving the highest proportion of precipitation). TheInterior
LakeMeéelvilleareacharacterizesthewestern 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 summersand longer growing period) Snowfall occursinall months except July and
August, ranging from approximately 15 to 86 cmin areacommunities.. The maximum and minium monthly
temperatures for Happy Valley-Goose Bay and Cartwright are presented in Table 3.1. The maximum and
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minimum total monthly precipitationis presented in Table 3.1. Wetlands (bogs and fens) occur throughout
the area.

The highway will cross five watersheds ranging in drainage area size from 728 to 10,824km? (note that the
Churchill River watershed hasadrainage areaof 93,415 km?. Most watersheds contain Atlantic salmon and
brook trout, although there are 16 schedul ed salmon rivers along the proposed route and all arelocated inthe
Eagle River and Paradise River watersheds. Freeze-up typically occursin central and southern Labrador in
late November/early December and spring thaw occurs between mid-April and early May, with some
variability depending on size and location of waterbodies.

Aswith any highway construction project, the primary effect of the environment on the proposed highway
will be on watercourse crossing-structure design. The size of culvert openings will depend on several
environmental features:

. drainage basin area;
. rainfall intensity;

. soil properties;

. ground cover;

. slope of terrain; and
. depression storage.

The size of bridge opening will depend on several environmental features.

. water flow;

. estimated frequency of flooding;
. soil characteristics;

. ice; and

. wind.

Site-specific information will be collected and/or forecast for each watercourse crossing; these parameters
will be used in different modelsto determine design flows. Best engineering practice will be used to design
the culvert and bridges, including fish passage requirements and culvert design guidelines developed by
DFO, and navigation requirements for bridge structures as provided by DFO.

Theclimatic conditionswill [imit the construction schedulefrom mid-May to theend of November. Thecold
winter temperatures preclude the use of salt for ice control. Therewill be no direct application of salt toroad
surfaces primarily because the salt would not be effective at temperatures|essthan -10 degrees. Dueto the
maximum design gradient, the terrain will restrict routing availability.

Oneof theenvironmental eventswhich could affect the project isthepossibility of aforest fireresulting from
alightning strike. Such an event could have the potential to delay a construction season and could result in
the evacuation of personnel and the loss of property (i.e., a construction camp or laydown area).
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Theresultsof the EISwill be considered in the final design phase. Where possible, sensitive areas (presence
of archaeological sites, plant speciesat risk, sulphide-bearing rock) will be avoided. Where areas cannot be
avoided, appropriate mitigation measures will be applied as described elsewhere in the EIS.

2.10 Environmental Management Planning

WST is committed to sound environmental management practice. Environmental management planning
provides a framework through which WST can ensure that environmental protection measures are
implemented and appropriate monitoring is conducted. A sound environmental management strategy and
appropriate mitigation measures can eliminate or minimize any adverse environmental effects. WST’s
environmental management plan (EMP) includes:

. consideration of the Precautionary Principle;

. environmental protection measures;

. environmental protection planning;

. environmental awareness training;

. rehabilitation of disturbed areas;

. contingency and emergency response planning;

. environmental compliance monitoring (ECM); and

. environmental effects monitoring (EEM), if required.

The EMP outline put forth by WST incorporates both standard and project-specific mitigation measures
aimed at eliminating or minimizing any adverse environmental effects. The EMP also outlines WST's
commitment to rehabilitation, contingency planning and monitoring, as required. These elements provide
the tools necessary for WST and its contractors to implement and monitor project components. WST will
implement the EMP and continue the application of best practices throughout highway construction and
operation.

The details of the EMP will be finalized in consultation with the appropriate regulatory agencies after the
project is released from the environmental assessment process and final design plans are available. WST
will consult with the appropriate regul atory authorities, including the Department of Environment, DFO and
Environment Canada to determine monitoring and reporting procedures during construction and operation
phases.

2.10.1 Precautionary Principle

The precautionary principle, as defined by the 1992 Rio Declaration on Environment and Development,
states that: Where there are threats of serious or irreversible damage, lack of full scientific certainty shall
not be used asareason for postponing cost-effective measuresto prevent environmental degradation. This
principle helps shape WST’ sapproach to environmental management. Inaccordancewiththe Precautionary
Principle, WST iscommitted to applying appropriate and cost-effective measuresthroughout project planning
and implementation that will prevent seriousor irreversible damage. The precautionary principlewill guide
highway planning, design and implementation, and scientific uncertainty about potential effectswill not be
areason for postponing use of mitigation measures.
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ItisWST’ spolicy to protect the environment along the highway route (TLH - Phasel 1) and in adjacent work
areas such as borrow or quarry sites, laydown areas and construction camps. WST will require contractors
to consider the best available technology for al activities and use appropriate measures to prevent adverse
effects (including pollution events), where possible.

2.10.2 Management and Reporting Structure

The TLH - Phase I11 will be constructed over a six-year period. There will be two construction sites each
year (e.g., one each at the western and eastern ends of the proposed route). WST will have a dedicated
Resident Engineer for each construction site phase) (i.e., section being completed). The Resident Engineer,
who is responsible for each construction site, will be responsible for ensuring daily, on-site environmental
compliance and implementation of EPP requirements, permit conditions and WST specifications. The
Resident Engineers have overall responsibility for their respective construction phases and for ensuring that
al environmental commitments are adhered to by the contractor. The Resident Engineer will report to
WST’ s Regional Engineer in Happy Valley-Goose Bay, who in turn reports to the Regional Director. The
Regional Director reports to the Executive Director of Roads, who reports to the Deputy Minister. Overall
responsibility for the project, including environmental reporting, rests with the Senior Coordinator for the
TLH.

The ESO dedicated to the project will be responsible for ECM, evaluating the effectiveness of protection
measures and reporting non-compliance events. The ESO will liaise daily with the phase-specific Resident
Engineers and regularly visit each construction site during the season. The ESO will report to the Senior
Environmental Planner in St. John’'s. Both the Resident Engineers and ESO will have authority to take
immediate corrective action.

2.10.3 Environmental Protection Measures

Environmental protection measures or mitigation are required for compliance with regulations, permits or
letters of advice. Current construction standards provide improved environmental awareness and enhanced
protection in response to the recognition that prevention is more cost-effective than remediation.

Environmental safeguards have been incorporated into project design to protect the natural and socio-
economic environment. These include, but are not limited to, erosion control measures when working near
waterbodies, and properly storing and handling fuel and other hazardous materials. All construction and
operations/maintenance activities will be conducted according to WST specifications and environmental
standards. Construction activities and associated protection measures are listed in Table 2.7, while
environmental protection measures for operation are outlined in Table 2.8.

NFS8558-0013 « TLH - Phase Il EIS « January 31, 2003 Page 71
© Jacques Whitford Environment Limited and Innu Environmental Limited Partnership 2003



Table2.7 Environmental Protection M easur es (Highway Construction)

Construction Activities

Environmental Protection M easures

1 |Vegetation Clearing

11

All clearing will comply with WST’s Specifications 201, 202 and 835, and the Commercial
Cutting Permit, Operating Permit and Permit to Burn.

12

Disturbed areas will be minimized. All areasto be cleared will be marked in advance.

13

Any trees outside the cleared right-of-way that pose a safety hazard (i.e., are unstable, or
leaning and extending over the highway) to highway users will be removed.

14

Permanent and temporary buffer zones of undisturbed vegetation will beretained on either side
of thewatercourse crossing structures. Where possible, for highways adjacent to water bodies,
the buffer zone of undisturbed vegetation between clearing activities and water bodies will be
determined by the formula: 20 m + (1.5 x Slope (percent)), (as recommended by Gosse et al.
1998).

15

At locations al ong the right-of-way where active migratory bird nests are present or suspected,
vegetation clearing will not be conducted until eggs have hatched and young are mobile.

16

Standing trees will be cut to within 150 mm of the ground, and all trees, shrubs and debris
removed.

17

Chainsawswill be used to clear vegetation, except where alternative methods of equipment are
approved.

18

Slash will be piled so as not to damage vegetation outside the right-of-way. A 6.5-m break in
dlash piles, at least every 200 m, will alow drainage and animal access. Slash and other
materials or debris will not be allowed to enter any watercourse, waterbody or wetland.
Material will be piled beyond the reach of seasonal floodwaters, at least 30 m from the
watercourse or body, as recommended by Gosse et al. (1998).

19

All merchantable or forest product timber will be salvaged and will be the property of the
contractor.

11

Cleared unmerchantable timber, slashings and cuttings will be burnt in compliance with the
Forest Fire Regulations, Environmental Code of Practice for Open Burning and the Permit to
Burn. Fireswill belocated aminimum of 10 mfrom the existing tree line and/or adjacent piles
of slash, or as directed by the Conservation Officer. Fireswill not be left unattended. Where
possible, WST will consider alternative uses for wood waste, such as mulching.

111

Useof rubber tires, waste oil or similar materialsto ignite slash or maintain fireswill bestrictly
prohibited.

112

The work areawill be kept free of al flammable waste.

113

If necessary, dust from construction activities within or adjacent to communities will be
controlled by water (Specification 840).

114

All vehiclesand equipment transported to L abrador for construction work will be cleaned prior
to transport to reduce the risk of introducing new or invasive species to the area.

115

All clearing will be conducted in accordance with WST Specifications 815 and 850 to protect
watercourses and bodies.

2 | Grubbing and Debris
Disposd

21

All grubbing and debris disposal will comply with applicable standards and regulations, and
WST Specifications 201 and 203.

22

Grubbing limits for cut and fill zones will be defined in the field. Grubbing will be confined
to these portions of the route and scheduled immediately in advance of highway construction
to limit the exposure of large areas of erodible soils.

23

24

When grubbing activities are required near watercourses, a minimum 30-m “no grub” buffer
zone, as recommended by Gosse et al. (1998), will be maintained between grubbed areas and
watercourses. The“no grub” buffer areawill be clearly marked prior to any grubbing, making
the area visible to heavy equipment operators.

Grubbing will not be carried out in any watercourse, temporary buffer zone or location where
water isflowing until abridgeis constructed or culvert installed. At thistime, all flow will be
diverted around the construction so that all grubbing and excavation procedureswill be carried
outinthedry.

25

Filter fabric fencing will be erected at the bottom of cuts and lower sections of grubbed areas
to prevent migration of soils and possible siltation of watercourses and waterbodies. Solids
accumulating in a settling pond or sediment trap will be removed on aregular basis to ensure
that such devices remain effective.

26

Extended wesather forecasts will be used to help schedule construction activities and stabilize
the site, so asto avoid erosion and sedimentation conditions.
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Construction Activities Environmental Protection Measures

2.7 |Perimeter control structures (e.g., silt fencing, sediment traps and settling ponds) will be
installed prior to any land disturbance.

2.8 [ Control structureintegrity and effectivenesswill be checked daily and immediately after storm
events.

2.9 [Allinfill and imported material will be clean and free of contaminants and fines.

2.1 |Construction sites will be stabilized before the winter months.

2.11 | All grubbed debris, including stumps, roots, surface boulders, embedded logs, debris, matted
roots and other vegetation marked for removal, will be disposed of as directed by the Resident
Engineer.

2.12 | Topsoil and organicswill be stockpiled, secured to prevent erosion and reserved for usein post-
construction reclamation.

213 |Iltems1.12to 1.15 also apply.

Blasting 3.1 |AIl blasting and the purchase, transport, storage and use of explosives will comply with
government laws and regulations. A blasting plan will be developed and followed by
contractors.

3.2 | Atemporary storage magazinewill belocated at each laydown area. All temporary magazines
will have a Temporary Magazine License from Mines and Energy Canada.

3.3 |Useof explosiveswill be restricted to authorized personnel. All blasters will have a Blasters
Safety Certificate.

3.4 |Blastingin or near watercourses/bodies will be minimized and conducted in consultation with
DFO. Blasting will be mitigated by using millisecond delays or bubble curtains.

3.5 |To minimize damage to landscape features and surrounding objects, blast charges will be
directed away from trees.

3.6 |Time-delay blasting cycleswill be used, if necessary, to control the scatter of blasted material
and minimize instantaneous peak noise levels.

3.7 | Blasting will not occur near storage tanks or storage areasfor fuel or other hazardous materials.

3.8 |For any blasting in areas of potential acid-generating rock, the amount of over-break will be
minimized and the blasted rock particle size will be maximized (e.g., through use of
nitroglycerin rather than an emulsion explosive or using pre-shearing techniques).

3.9 |Loosediggable material exposed at subgrade will be removed, where practical, by excavators
or small equipment to minimize the volume left in the subgrade.

3.1 |Excavation of blasted material will be carried out within afew days of blasting.

3.11 [Inareaswhere migratory birds are nesting, blasting activitieswill be timed to avoid sensitive
periods such as incubation and early brood-rearing (i.e., after August 1).

Excavation 4.1 |Excavationwill be carried out according WST Specifications 204, 205, 206, 208, 211 and 212.

4.2 |If excavation of unsuitable material isrequired, efforts will be made to incorporate excavated
material into the shoulder or backslope area of the right-of-way.

4.3 |If excavated materials cannot be used, they will be disposed of at alocation approved by the
Resident Engineer. The topsoil in the disposal areawill be removed, stockpiled and used to
cover the material being disposed.

4.4 | Excavating through potential acid-generating rock in grade cuts will first be attempted by
digging and ripping. If these methods cannot remove the rock, then blasting will be used.

45 | Potentia acid-generating rock will be loaded on trucks as it is excavated and taken to a pre-
determined disposal or interim storagesite. Any stockpiling of acid-generating rock will follow
procedures outlined in the EPP.

46 |ltems2.6t02.10and 3.1to 3.11 also apply.

Establishment and 5.1 |Borrow activitieswill adhere to all federal, provincial and municipal laws and regulations, as

Operation of Borrow Pits well as WST Specifications 207 and 310. Borrow sites will be selected and maintained in
compliance with permits obtained from the Department of Mines and Energy.

5.2 | Borrow pitswill be developed in a controlled manner to minimize environmental effects.

5.3 |Borrow areas outside the right-of-way will be located a minimum of 150 m from any
watercourse or wetland.

5.4 | Over-extension of the borrow pit operation will be prevented by staking and/or flagging the
development area, stockpile area and clearing limits.

5,5 | AIll stumps, organic matter and topsoil will be stripped from the area to be excavated and
stockpiled at least 5 m from uncleared areas and 5 m from the excavation area. Separate
overburden pileswill bedevel oped (when thismaterial ispresent). Topsoil and overburdenwill
not be mixed.
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Construction Activities

Environmental Protection M easures

5.6

Water containing more than 30 mg/L suspended solids will not be directly discharged into a
watercourse or waterbody. Silt-laden water exceeding this limit will be discharged to a
vegetated area or a sedimentation basin prior to release into a watercourse or waterbody.
Information on the criteria for sizing settling ponds (including storm events and run-off
volumes), structuresand proceduresto beused, and | ocation for disposing of accumul ated solids
removed from the ponds will be outlined in the EPP.

57

Any borrow site that remains in operation for more than three months will have sediment
control ponds and erosion protection measures. The criteriafor settling pondswill be clarified
on a site-specific basis depending on parameters such as soil conditions.

58

Settling ponds will be cleaned on a regular basis to ensure that the retention capacity is
maintained.

59

If necessary, water will be used to control dust during construction. Information on conditions
as to where and when water should or should not be applied will be outlined in the EPP.

51

Borrow areas no longer required will be rehabilitated to permit rapid revegetation and prevent
erosion and sedimentation. Borrow arearehabilitation will be completed within one month of
abandonment or when a site has been unused for more than six months.

511

Upon compl etion of excavation of aborrow pit, the area disturbed will be graded to slopesless
than 2:1 (less than 0.25:1 for solid rock). Following sloping, the topsoil and any organic
materials previously removed from the site will be re-spread over the disturbed area.

512

Items 1, 2 and 3 a'so apply.

Installing Watercourse
Crossing Structures and
Instream Activities

6.1

Watercourse crossingswill be constructed in compliancewith government regul ations, permits,
and applicable WST and DFO guidelines. Culverts will be installed in compliance with the
provincial Environmental Guidelines for Culverts and DFO regulations.

6.2

Watercourse crossing structures will be installed in the dry by diverting or pumping water
around the construction area. Cofferdamswill be used to divert flow around thework area. To
prevent dewatering downstream, streamflow will not be altered.

6.3

To avoid sensitive periods for fish populations, all instream work will be conducted between
June 30 and September 1, unless otherwise approved by DFO.

6.4

Precautions will be taken, in consultation with DFO, to ensure that fish are not |eft stranded in
thework area. Fishrecovered fromthework areawill bereturned unharmed to the watercourse
as directed by DFO officials.

6.5

Work will be performed in a manner ensuring that no deleterious substances, such as (but not
limited to) sediment, fuel and oil, enter waterbodies.

6.6

Fording activitieswill be minimized and, if possible, avoided. When fording any watercourse,
approval will be obtained from DFO and the provincial Environmental Guidelinesfor Fording
will be followed.

6.7

6.8

An ungrubbed temporary buffer zone will be maintained on each side of watercourses until the
crossing structureisready to beinstalled. However, cutting and removing trees and slash will
be permitted in these areas.

Permanent buffer zones of undisturbed vegetation will be retained on either side of the
construction zone. On flat grades, this buffer zone will measure 30 m total width; as grades
increase, the width of the buffer will increase according to the formula: 20 m + (1.5 x Slope
(percent)).

6.9

Erosion control measures (e.g., sediment traps and filter fabric), as appropriate, will be put in
place during construction to minimize erosion and siltation of waterbodies used by fish.

6.1

Items 1.4, 2.310 2.10, 3.4, 5.6, 8.1, 9.5 and 9.6 aso apply.

Subgrade Construction

7.1

Items 1, 2, 3 and 4 also apply to Subgrade Construction.

7.2

Subgrade construction will follow requirements outlined in WST Specifications 204, 301 and
315.

Establishing and
Operating Construction
Camps and Laydown
Areas

8.1

Temporary construction campsand laydown areaswill be establi shed and maintained according
to WST Specification 830, as well as applicable legislation, regulations and guidelines.

8.2

The sewageand wastedisposal systemfor construction campswill comply with the Department
of Health guidelines and the Environment Control Water and Sewage Regulations. WST
Specification 825 (Waste Management) will apply.

8.3

Arrangements will be made for disposing site waste and sewage.

8.4

All domestic solid waste will be collected, properly stored, removed and disposed of in an
approved disposal area. The camps and work areas will be kept clear of all food scraps and

garbage.

8.5

All vehicle use will be restricted to designated roads and disturbed areas. Vehicleswill yield
to wildlife and any chasing, harassment or feeding of wildlife will not be permitted.
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Construction Activities Environmental Protection Measures

8.6 |All construction personnel will be required to follow all applicable legisiation for hunting,
fishing and trapping, and using and storing firearms.

8.7 | Raptor nestswill not be disturbed nor the occupantsharassed. Such siteswill be protected from
disturbance as directed by the Inland Fish and Wildlife Division.

8.8 |To prevent attracting bears or other wildlife to the camp, al food supplies will be properly
stored. Domestic garbage will be contained in bear-proof containers and regularly disposed at
an approved waste disposal site.

8.9 |Food will be stored in areas away from sleeping quarters and work areas.

9 |Hazardous Materias 9.1 | Transporting, storing and using fuels and other hazardous materials will comply with WST
Transportation, Storage, Specification 820 and all applicable government laws and regulations.
Use and Disposal 9.2 | All fuels and hazardous materials will only be handied by personnel trained and qualified in
handling these materials.

9.3 | All necessary precautions will be taken to prevent and minimize spills, and misplacement or
loss of hazardous materials.

9.4 | Smoking will be prohibited within 10 m of afuel storage area or during refuelling operations.

9.5 | All hydrocarbon substances will be stored at least 100 m from any watercourse, waterbody or
designated wetland.

9.6 | Toxic construction material (e.g., asphalt-treated timber) will be stored at least 100 m fromall
areas where drainage is directed into any watercourses or wetlands.

9.7 | All storagefacilitieswill belocated away from construction activity and inspected on aregular
basis. Storage areas and non-portable transfer lines will be clearly marked or barricaded to
prevent damage by moving vehicles.

9.8 |Hazardous materials will be disposed of according to government laws and regulations.

10 | Site Rehabilitation and 10.1 |Allinfrastructurerelated to construction, such asconstruction camps, laydown areasand borrow
Monitoring pits, will be dismantled and rehabilitated when no longer required for construction or operation.
10.2 |Immediately following and during some construction activities, WST will identify areas
requiring seeding/sodding or stabilization to prevent erosion.
10.3 | Re-vegetation activity will be carried out according to WST Specifications 631, 632 and 855.
10.4 | Wheredirected by the Resident Engineer, specific areaswill be hand seeded or sodded as soon
as possible.
10.5 | All work shall be carried out according to applicable WST specifications.
10.6 |Revegetated areaswill beinspected periodically to ensurethat growthisoccurring. Additional
revegetation work will be undertaken, if necessary.
10.7 |Items2.6to 2.10 also apply.
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Table2.8 Environmental Protection M easures (Highway Oper ation)

Operations Activities

Environmental Protection M easures

1 | VehicleMovement 11 Roadside vegetation will be managed to prevent growth of vegetation that would
restrict driver visibility.

12 WST will consult the Inland Fish and Wildlife Division about potential wildlife-
vehicle collision locations. WST will erect warning signs and conduct
appropriate public awareness activities.

2 | Road Repair and 21 WST will introduce a regular highway maintenance program.

Maintenance

2.2 Highway and causeway will beinspected regularly to ensure that the surface and
subsurface do not deteriorate.

2.3 The highway will be maintained and cleared of all debris and snow. Proper ice
control practices (sand application) will be followed (WST Specification 317).

24 Watercourse crossing structureswill beinspected regularly to ensurethat they are
in good condition. Culvertswill beinspected to ensurethey are not clogged with
debris.

25 Erosion control structures will be inspected regularly to ensure effectiveness.

2.6 Removal and application of protective coatingson all highway structureswill be
carried out according to WST specifications.

2.7 At locations along the highway where active migratory bird nests are present or
suspected, maintenance activities will be restricted until eggs have hatched and
young are mobile.

2.8 If necessary, water will be used to control dust during construction. Information
on conditions asto where and when water should or should not be applied will be
outlined in the EPP.

29 Borrow pits will be operated, maintained and decommissioned as described in
Item5in Table 2.7.

3 | Iceand Snow Removal 31 The highway drainage system will be designed in such away asto direct storm
run-off to low lying vegetated areas, rather than directly into watercourses. This
will provide a buffer to protect water quality.

32 Salt will not be applied for ice control purposes. However, a small quantity of
road salt (<5 percent) will beincorporated into the sand to maintain manageability
during freezing conditions.

4 | Hazardous Material 4.1 All storagefacilitiesfor equipment, hazardous materialsand supplieswill bekept

Storage, Use and clean and orderly.
Transportation
¥ 4.2 All vehicle and equipment servicing areas will be kept clean and orderly.
43 Referto Iltem9in Table 2.7.

during operation.

Note: Environmental protection measures outlined in Table 2.7 for construction activities will be applied as required
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2.10.4 Environmental Protection Plan

An EPP providestheframework for implementing environmental commitments and mitigative measuresfor
aproject. Itisaconcise, field-usable document providing quick reference to the environmental protection
measures to be implemented for the project, as well as the overall environmental management framework
for the project. It does not contain any analysis of environmental effects or mitigation measures.

WST will prepare an EPP for each construction phase (i.e., section of the highway) to be constructed during
afield season. The EPPswill be specific to each section of highway being constructed. Each phase-specific
EPPwill be devel oped in consultation with the appropriate regulatory authorities, including the Department
of Environment, DFO and Environment Canada, and will be subject to government review and comment
prior to construction. All contractorswill berequired to comply with the EPPthrough their contract. WST’s
ESO will be responsible for ensuring implementation of the EPP by the contractor.

The EPP will summarize al environmental protection commitments outlined in the EIS and outline
construction/operation mitigation, permit application and approval planning, monitoring activities, response
procedures for accidental and unplanned events, and contact lists. It will also include atabular breakdown
of major construction and operation activities, with permits required, field mitigation and appropriate
contingency planning.

A typical EPP prepared by WST outlines the following:

. WST’ s policy regarding environmental concerns associated with the project;

. WST, contractor, ESO and on-site personnel responsibilities;

. locations of any known environmentally sensitive areas along the highway;

. specific instructions for restricting construction due to sensitive periods for fish, wildlife or other
environmental components;

. general and site-specific mitigation measures to address routine concerns and accidental events
(reporting and response procedures);

. rehabilitation measures for disturbed aresas;

. contact list for permits, authorization and key personnel; and

. WST environment and construction specifications (appended to the EPP).

An outline for atypical WST EPP is provided in Table 2.9. The EPP will incorporate the environmental
protection measures listed in Table 2.7, emergency response and contingency measures outlined in Table
2.10, and VEC-specific mitigation measures identified in Chapter 6.0.

NFS8558-0013 « TLH - Phase Il EIS « January 31, 2003 Page 77
© Jacques Whitford Environment Limited and Innu Environmental Limited Partnership 2003



Table2.9

Environmental Protection Plan Outline
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APPENDICES
Appendix A:
Appendix B:
Appendix C:
Appendix D:
Appendix E:

1.0 INTRODUCTION
20 GENERAL PROTECTION MEASURES FOR CONSTRUCTION

Owner’'s (WST) Policy

211 Owner's Responsihilities

WST Environmental Reporting

221  Environmental Compliance Monitoring
2.2.2  Environmental Effects Monitoring
Contractor Education

Contractor’s Responsibilities

Table 1 - Maor Regulatory Approvals
Numeric Standards

Contractor and Subcontractor’ s Personnel
Storing, Handling and Transferring Fuels and Other Hazardous Materials
Waste M anagement

Dust Control

Water Quality Monitoring

Laydown Areas

Protection of Historic Resources
Temporary Work Camps

Clearing

Grubbing

Bog Excavation

Borrow Areas

Clean-up

Revegetation

Burning and Forest Fire Prevention
Blasting Operations

3.0 SPECIAL PROTECTION MEASURES FOR CONSTRUCTION

Watercourse Crossings
3.11 Generd Instructions for Watercourse Crossings
3.1.2 Buffer Zones
Table 2 - Stream Crossings Requiring Buffer Zones
3.1.3  Scheduling of Work at Watercourse Crossings
3.14  Watercourse Crossings - General Installation Procedures
Off Right-of Way Travel
Sensitive Areas
3.3.1 Equipment Operation and Erosion
332 Wetland/Bogs
3.3.3  Protection of Waterfowl and Raptors
3.34 Land Sensitivity - General Guidelines for Contractors
Sanitary Facilities
Erosion and Silt Control
Clearing and Timber Salvage

4.0 CONTINGENCY PLANNING

Personnel Injury

Fire Prevention and Response

Discovery and Protection of Historic Resources
Discovery and Protection of Plant Species at Risk
Wildlife Encounter Prevention and Handling
Spill Prevention and Response

General Environmental Specifications
Typical Cross Section

Typical Buffer Zones

Technical Information, DFO Fact Sheets
Topographic Map
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Table2.10 Emergency Response and Contingency Measures

Potential Activity
Requiring Response

Emergency Response and Contingency M easures

1 | Personnel Injury

11

All work will be performed in accordance with the requirements of the Occupational
Health and Safety Act and regulations, and WST Specification 190 (Work Place Safety
Requirements).

12

Following contract award, the contractor will prepare adetailed Heath and Safety Risk
Assessment and Management Plan for the owner.

13

As per the Occupational Health and Safety Act and regulations, a health and safety
program, policy and committee are required in aworkplace where there are 10 or more
workers. The contractor will be required to comply with these requirements.

14

All vehicle and equipment operators will be required to have the appropriate training
and certification for the vehicles and equipment that they will operate.

15

All vehicles, equipment, buildings and structures will be properly maintained and
regularly inspected to ensure that they are safe to use.

16

All workers will be required to have appropriate protective clothes and devices, as
necessary.

17

First aid room, equipment, supplies and training will be provided as required under the
Occupational Health and Safety Regulations.

18

All accidentswill be reported to the Resident Engineer and/or worker health and saf ety
representative.

1.9

Appropriate measures will be in place for emergency evacuation of personnel.

2 | Fire Prevention and
Response

21

The work areawill be kept free of al flammable waste.

22

Sufficient fire fighting equipment will be available on-site, as recommended by the
Department of Forest Resources and Agrifoods, to suit location, labour force and
construction activities.

2.3

Employees will be trained in the use of fire fighting equipment.

24

Cleared unmerchantabletimber, slashingsand cuttingswill beburnt incompliancewith
the Forest Fire Regulations, Environmental Code of Practicefor Open Burning and the
Permit to Burn. Fires will be located a minimum of 10 m from the existing tree line
and/or adjacent piles of slash, or asdirected by the Conservation Officer. Fireswill not
beleft unattended. Where possible, WST will consider alternative usesfor wood waste
such as mulching.

25

Use of rubber tires, waste oil or similar materials to ignite slash or maintain fires will
be gtrictly prohibited.

2.6

The nearest forest management regional or district office will be notified immediately
about aforest fire.

3 | Discovery and
Protection of Historic

31

Following finalization of the route location and prior to construction, a field
investigation to determine the potential for encountering historic resources will be

Resources conducted.

3.2 | WST Specification 860 (Protection of Historic Resources) will be followed.

3.3 | All personnel will beinstructed in the recognition of archaeological materials.

3.4 | If any archaeological materials are encountered during construction activities, the area
will be flagged and activities restricted to other parts of the construction site until
direction is given to continue with work activities.

3.5 | The discovery will be reported to the Resident Engineer and ESO.

3.6 | The ESO will contact the Provincia Archeology Office for instructions on how to
proceed.
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Potential Activity
Requiring Response

Emergency Response and Contingency M easur es

Discovery and
Protection of Plant
Species at Risk

4.1

A field investigation of the potential areas for plant species at risk, asidentified in the
predictive modelling exercise conducted for the environmental assessment, will be
conducted prior to the start of construction.

4.2

All vehicles and equipment transported to Labrador for construction work will be
cleaned prior to transport to reduce the risk of introducing new or invasive species to
the area.

4.3

The Resident Engineer and ESO will be informed about the discovery of any plant
species at risk.

4.4

The ESO will contact the appropriate regulatory authorities for direction on how to
proceed.

Wildlife Encounter
Prevention and
Response

51

All domestic solid waste will be collected, properly stored, removed and disposed of in
an approved disposal area. The camps and work areas will be kept clear of all food
scraps and garbage.

52

All vehicleusewill berestricted to designated roads and disturbed areas. Vehicleswill
yield to wildlife and any chasing, harassment or feeding of wildlife will not be
permitted.

53

All construction personnel will be required to follow all applicable legislation for
hunting, fishing and trapping, and using and storing firearms.

54

Raptor nests will not be disturbed nor the occupants harassed. Such sites will be
protected from disturbance as directed by the Inland Fish and Wildlife Division.

55

To prevent attracting bears or other wildlife to the camp, all food supplies will be
properly stored. Domestic garbage will be contained in bear-proof containers and
regularly disposed at an approved waste disposal site.

Spill Prevention and
Response

6.1

All construction personnel will be required to attend an environmental awareness
section which will include information on potential accidental or unplanned eventsand
the appropriate prevention and response procedures.

6.2

Transporting, storing and using fuels and other hazardous materials will comply with
WST Specification 820 and al applicable government laws and regulations.

6.3

All fuels and hazardous materials will only be handled by personnel trained and
qualified in handling these materials.

6.4

All necessary precautions will be taken to prevent and minimize spills, and
misplacement or loss of hazardous materials.

6.5

Smoking will be prohibited within 10 m of a fuel storage area and during refuelling
operations.

6.6

All storage facilities for fuels and other hazardous materials will be located away from
construction activity and inspected on aregular basis. Storage areas and non-portable
transfer lines will be clearly marked or barricaded to prevent damage by moving
vehicles.

6.7

All hydrocarbon substances will be stored at least 100 m from any watercourse, water
body or wetland.

6.8

Toxic construction materia (i.e., asphalt-treated timber) will be stored at least 100 m
from all areas where drainage is directed into any watercourses or wetlands.

6.9

Waste fuels, oils or other hazardous materials will be disposed of according to
government laws and regulations.
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Potential Activity Emergency Response and Contingency M easur es
Requiring Response

6.1 | Any soilscontaminated by small leaks of oil or grease from equipment will be disposed
of according to applicable legislation.

6.1 | Measures will be taken to ensure that construction materials such as fresh concrete,
concreteadditives, solventsand preservativesdo not enter watercourses or waterbodies.

6.1 | Spill response equipment will be available on-site and personnel will be trained in its
use. Response equipment, such as absorbents (e.g., granular absorbents for land spills,
and absorbent pads or cat-tailsfor recovery of oil fromawater surface) and open-ended
barrels for collection of ciled debris, will be available at each construction site.

6.1 | TheCanadian Coast Guard (CCG) (772-2083) and Government Services Centre (1-800-
563-2444) will be contacted immediately in the event of all spills on-land or in the
freshwater or marine environment.

6.1 | WST is aware of the Atlantic Regional Environmental Emergencies Team and will
contact the appropriate member departments or agenciesin the event of an emergency.

Note: The prevention and emergency response and contingency measures outlined above apply to both construction and
operation phases.

The EPP will be included as a Supplementary General Condition of WST’s Tenders for each of the
construction phases. WST has established environmental specifications (Division 8 Specifications) that will
beincluded in the contract requirements and appended to the EPP. Other environmental requirements (from
Specification 865) also incorporated for specific activities include:

. Clearing and Grubbing (Specifications 201, 202 and 203);

. Excavation of Ditches (Specification 208);

. Temporary Diversion of Streams (Specification 405);

. Supply and Installation of Pipe Culverts (Specification 421);
. Hydroseeding (Specification 632);

. Soil for Hydroseeding (Specification 634); and

. Lime for Hydroseeding (Specification 635).

2.10.5 Emergency Response and Contingency Plans

The emergency response and contingency measures for personnel injuries, fire prevention and response,
discovery and protection of historic resources, discovery and protection of plant species at risk, highway
failureevents, wildlifeencounter prevention and response, addressing fuel and hazardous materialsspills(on
land or in the water) are outlined in Table 2.10. These measures would apply during both construction and
operation phases of the TLH - Phase Ill. All WST staff, contractors and personnel will be informed about
these measures during the environmental awareness training session to be carried out prior to construction.
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2.10.6 Environmental Awareness

Toensurethat all project personnel arefully informed about the environmental requirementsassociated with
the project, WST will conduct an environmental awareness session for the contractor, subcontractors and
their employees. Theenvironmental awarenesstraining will becarried out by WST’ sESOimmediately prior
to the start of each construction season. Attendance at this session will be compulsory.

The purpose of the session will be to familiarize al personnel with WST specification and EPP
requirements, and to ensurethat all personnel understand their responsibilitieswith respect to environmental
protection.

Emergency response and contingency planswill also be addressed at the environmental awarenesstraining
session, with all parties being informed about the measuresto be put in place, at each of thework and related
camp sites, for responding to an emergency situation. All partieswill be required to familiarize themselves
with their respective roles and responsibilities with respect to prevention and response measures.

2.10.7 Rehabilitation M easures

When construction in one areais complete, all construction and surplus material will be removed from the
Site to an approved storage area or moved on to the next construction area. Areas, such astemporary camp
or laydown areas or borrow pits, that are no longer required will be rehabilitated.

Immediately following and during some construction activities, WST will identify areasthat require seeding,
sodding or stabilization to prevent erosion. WST will use accepted practices for erosion control or slope
stabilization along highways. Surfacesrequiring revegetationwill be prepared by grading and soil treatment
as required. All rehabilitation work will be carried out according to applicable WST specifications and
direction from appropriate regul atory agencies.

Rehabilitated areas (temporary construction camps, laydown areas and borrow pit sites) will be monitored
to confirm reestablishment of vegetation. Additional revegetation work will be undertaken, if necessary.

2.10.8 Environmental Monitoring and Follow-up Programs

WST’ sESO will beresponsiblefor ensuring that requirements outlined in the EPP arefollowed, monitoring
compliance with all regulations, permits, approvals and authorizations as outlined in Table 2.1 and WST
specifications, and carrying out any other monitoring commitments. The ESO will be responsible for
ensuring that all personnel are familiar with any monitoring requirements identified and that the practices
outlined arefollowed. Each sitewill have a Resident Engineer who will be responsiblefor carrying out any
reguired monitoring and complianceactivitieson-site, and reporting to the ESO asappropriate. TheEPPwill
also outline additional control measures or stop work criteria.
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The ESO will inspect activities(e.g., construction of watercourse crossing structures) to ensurethat specified
buffer zones are maintained and sediment and other materials do not enter watercourses. The ESO will also
be responsible for conducting any sampling specified in the permits.

21081 Environmental Compliance Monitoring

ECM refers to monitoring project activities to ensure compliance with all regulatory and self-imposed
environmental standards (Barnes et a. 1986). ECM is an essential component of any project as it assures
owners, regulators and the public that standards and regulations are followed. Monitoring programs also
allow early detection and response in the event of any failure of planned protection measures.

Legidation, regulations, standards and guidelines requiring compliance are outlined in Table 2.1, and
environmental protection measures for the project are outlined Tables 2.7, 2.8 and 2.10. Any VEC-specific
ECM activities proposed for the TLH - Phase 111 are outlined in Chapter 6 and all monitoring activities are
summarized in Chapter 7. Specific detailsfor ECM will be determined in consultation with the appropriate
regulatory agencies when the detailed project design is complete. Any ECM programs established for the
project will outline:

. environmental elements to be monitored;

. timing of the monitoring activity;

. frequency and duration of the monitoring activity;

. agencies to which monitoring results will be submitted for review; and
. protocols for interpreting results and follow-up actions to be taken.
2.10.8.2 Environmental Effects Monitoring

EEM is defined by Duinker (1985) as the taking of repetitive measurements over time of environmental
variables to detect changes caused by external influences directly or indirectly attributable to a specific
anthropogenic activity or development. EEM plays an important rolein follow-up to the effects assessment
by evaluating theaccuracy of effects predictionsand effectiveness of mitigation measures, and allowing early
warning and correction of unforseen effects.

V EC-specific monitoring and follow-up commitmentsfor the TLH - Phase |11 are discussed in Chapter 6 and
included in the summary of monitoring activities presented in Chapter 7. An EEM program is not proposed
for the project. However, WST is committed to working with relevant departments, agencies and
organizations on further studies pertaining to the project.

Prior to each construction season, a survey for active raptor nests (specifically osprey and bald eagle) will
be completed within 800 m of the construction zone. Prior to the start of any construction on the TLH -
Phase 111, the following will be compl eted:

. breeding songbird surveys,
. study to further assess acid-generating rock potential;
. field investigations to assess geotechnical parameters of materials to be used for construction;
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. study to further assess the potential for encountering rare plants; and
. historic resources survey.

WST will aso support fish population studies to be compl eted during the construction phase. The protocols
for these studies have been devel oped by the Inland Fish and Wildlife Division, who will takethelead in the
survey.

Construction employment, including numbers by occupation, gender and timing, will be monitored with
results provided to the Minister of Environment at the end of each construction season. A similar monitoring
exercise for employment was carried out for the construction on the TLH Phase | and I1. The results of the
employment monitoring for Phases | and 11 are discussed in Section 2.5.3.
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