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EXECUTIVE SUMMARY
I ntroduction

The Department of Works, Services and Transportation (WST) isproposing to construct the Trans Labrador
Highway (TLH) - Phase lll between Happy Valley-Goose Bay and Cartwright Junction. This highway will
bethefinal section of an all-season ground transportation route that links central and southern Labrador, and
connects, through western Labrador, with the provincial highway network in Québec and the highway system
on theisland of Newfoundland via aferry connection in southern Labrador.

This environmental impact statement (EIS) and comprehensive study report (CSR) focuses on the route
identified by the Newfoundland and Labrador Outfitters Association (hereafter referred to as the outfitter
route), which was determined to be a viable aternative to the preferred route for the TLH - Phase lll. The
EIS/CSR fulfills both the provincial and federal environmental assessment requirements, as well as the
requirements outlined in the guidelinesissued in December 2002 and comments presented in the April 2003
deficiency statement for the EIS/CSR prepared for the preferred route. The preferred route for the highway
was described and assessed in JW/IELP (2003a), which was submitted to the Minister of Environment in
January 2003.

Alternativesto the Project

The alternative to the project, whether the preferred or outfitter route is used, is to not construct the TLH -
Phase I1l. 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. Inthe
event that the TLH - Phase Il 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. However, this would not address the high costs
associated with operating these systems or high costs for individuals and businesses using the services.

In contrast, the year-round, all-season lower cost ground transportation system provided by ahighway system
spanning Labrador will decrease dependence on expensive air and marine passenger and freight services.
Travel plansmade by arearesidentswill not depend on flight and ferry schedules. The ground transportation
link will also benefit local businesses. In addition, this change in transportation may lead to areduction in
overall greenhouse gas emissions in the region. However, there will also be a corresponding decrease in
carbon sinks in the region, with approximately 496 haof forested land being removed for the outfitter route
right-of-way.

Alternative Meansfor Carrying Out the Project

Thirteen route alternatives were considered for the TLH - Phase l1l. Review of these routes considered the
following: topographic and geographic factors; technical/engineering factors, such as design considerations,
construction and maintenance standards, and watercourse crossing numbers, sizeand | ocation; environmental
factors; socio-economic factors; and construction and operation costs. Of the possible route options, the
preferred route (A1, A4 and A5) and outfitter route (A13 section and the portions of the preferred route that

NFS09308/M6-0008 » TLH - Phase I11 Alternative (Outfitter) Route EISCSR » October 6, 2003
© Jacques Whitford Environment Limited and Minaskuat Limited Partnership 2003




are common to the outfitter route) are the only two options that are considered further for the TLH - Phase
[11 and subjected to an environmental assessment.

The Proposed Undertaking

The TLH - Phase Ill constructed along the outfitter route will be a two-lane, all-season, gravel surface
highway approximately 280 kmin length. The highway will be constructed to a Rural Collector Undivided
80 km/hr design standard with aposted speed limit of 70 km/hr. Similar to the existing sections of the TLH,
the highway will have a 9.5-m wide gravel surface and aright-of-way width of 40 m. The normal clearing
width of 30 m will be reduced wherever possible, particularly around waterbodies. Grubbing width will be
limited to 20 m rather than the standard 30 m. Intersectionsonthe TLH - Phaselll will occur at the junction
with the Phase | portion of the TLH near Happy Valley-Goose Bay and the Phase 11 portion at Cartwright
Junction.

The outfitter route will cross 115 watercourses between Happy Valley-Goose Bay and Cartwright Junction.
The magjority of the crossings will be made using cylindrical culverts ranging in size from approximately
1,200 to 5,000 mm. Eight of the crossings will require pipe arch structures, while four of the watercourse
crossings (Churchill River, Traverspine River, Kenamu River, and Paradise River) will requirebridges. The
Churchill River will also require a partial causeway of 500 m to be built in conjunction with the bridge.

Other features of the highway are borrow pits and major excavations, maintenance depots, signage and
roadside pull-off locations. Most borrow pits established for the TLH - Phase Il will be temporary.
However, some may continue to be used during operation for road maintenance and winter ice control
materials. The project will aso involve other temporary features during construction, including temporary
watercourse diversions, construction camps, laydown areas and waste disposal facilities.

Construction of the TLH - Phase |11 along the outfitter route will occur in several phases between 2004 and
2010. Pre-designwork for the highway iscurrently underway and detailed design will be ongoing throughout
construction. Procurement/tenderingwill be compl eted each year prior to the start of the construction season,
which will extend from mid-May to the end of November. Construction will start at both ends of the route
(i.e., at Happy Valley-Goose Bay and at Cartwright Junction on the Phase Il portion of the TLH) in 2004, and
will involve:

. site preparation, including surveying, right-of-way clearing, 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.
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It is anticipated that the TLH - Phase Il will be operated and maintained in perpetuity, and will require
seasonal maintenance and periodic repair. Maintenance depots will be established for storage of highway
maintenance equipment. Traffic volume is expected to be light, with most travel occurring between spring
and fall. Appropriate signage, including directional and safety signs, and wildlife crossing signs, where
necessary, will be posted.

WST’ senvironmental management strategy includes application of the Precautionary Principle, incorporation
of environmental protection measures, environmental protection planning, rehabilitation of disturbed areas,
and monitoring, as required. Construction and operation will comply with all applicable standards and
regul ations, environmental protection guidelinesand regulations, and WST specifications. Anenvironmental
protection plan (EPP) will be prepared for each construction phase.

| ssue Scoping and Stakeholder Consultation

An issue scoping process was undertaken to identify the Valued Environmental Components (VECS), both
biophysical and socio-economic, for the environmental assessment and the issues and concerns to be
considered. The issue scoping process involved:

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

. consulting with the Innu, including meetings with Innu Nation, a consultation program on route
selection, information leaflets, public meeting, presentation to high school students, radio
announcements and interviews with elders and others familiar with the areg;

. holding public information sessionsin Happy Valley-Goose Bay, North West River, Cartwright and
Port Hope Simpson between October 7 and 10, 2002;

. consulting with outfitters, municipalities, and economic development and tourism organizations;

. reviewing public submissions received during the public review period for the project registration,
including submissions from the Labrador Métis Nation and outfitters;

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

. reviewing reports and documents related to work undertaken on Phases | and Il of the TLH.

Issues and concerns identified regarding the project includes items relating to highway design and
construction, highway operation and mai ntenance, biophysical environment, resource use and users, cultural
and historic resources, tourism and recreation, Aboriginal way-of-life, culture and resource use, socio-
economic environment, and aspects of environmental assessment and planning. It was during this issue
scoping and consultation processthat the outfitter route wasidentified by members of the Newfoundland and
Labrador Ouitfitters Association. The majority of the issues and concerns identified during the process are
also relevant to the ouitfitter route.

Through the issue scoping process, 16 VECs were identified. The environmental assessment focuses on
raptors, waterfowl, caribou, furbearers, fish and fish habitat, speciesat risk, geomorphol ogy, water resources,
wetlands, riparian habitat, historic resources, resource use and users, Akamiuapishku/Mealy Mountains
National Park, tourism and recreation, employment and business, and community life. These VECs were
considered in the environmental effects assessment.
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Environmental Effects Assessment

Information is presented on each of the 16 VECs as collected from existing literature and database sources,
interviews and field studies. The EISSCSR completed by JW/IELP (2003a) for the preferred route, aswell
as component studies and other supporting studies, contain information of relevanceto the outfitter route, as
the western and eastern sections of the two routes are common to both. Supporting studies were conducted
for the environmental assessment on the outfitter route, including studiesfor raptors, waterfowl, caribou, and
fish and fish habitat. Armitage and Stopp (2003) provide detailed information on Innu land and resource use
and discussion of potential environmental effects resulting from the project. No requirement for further
information on Innu land and resource was identified.

Themethodsused for thisenvironmental assessment arelargely based on thework of Beanlandsand Duinker
(1983) and the Canadian Environmental Assessment Agency (1994; 1999). The approved guidelinesfor the
EIS/CSR also shaped the strategy for the environmental assessment. Mitigation and monitoring/follow-up
programs were identified. The assessment is conducted on a VEC-by-VEC basis, with each VEC being
addressed in asingle section. Specific steps for assessing each VEC are:

. determining assessment boundaries;

. describing the existing environment;

. identifying potential interactions between the project and VEC;

. identifying issues and concerns;

. presenting existing knowledge about the potential project-VEC interactions;
. identifying issues and concerns,

. identifying mitigation measures;

. assessing environmental effects;

. evaluating environmental effects significance;

. ng and evaluating cumul ative environmental effects; and

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

Project-VEC interactions were analyzed to determine potential effects associated with project components
and activities. The analysisfor each VEC was carried out for each project phase and potential accidental
and/or unplanned events. Potential accidental or unplanned eventsconsidered are: highway failure; fires; fuel
or chemical spills; vehicle and equipment accidents; and vehicle failure. The analysisused qualitative and,
wherepossible, quantitativeinformation avail able from existing knowledge and appropriate anal ytical tools,
aswell as considering identified mitigation measures. To eliminate or reduce any predicted environmental
effects, mitigative measures were incorporated into the project design. Residua environmental effectswere
predicted for VECs following the application of proposed mitigation measures.

Theresidual environmental effects of each project phase were evaluated as either significant, not significant
or positive, based on the definitions of significance devel oped for each VEC. Where appropriate, significant
and not significant ratings are further rated as major or moderate (significant) and minor or negligible (not
significant). The significance of residual environmental effects, as determined for each of the VECs, is
summarizedin Table 1. For any adversesignificant effectsidentified, likelihood, level of confidence and the
sustainable use of renewable resources were also considered (as required by the Canadian Environmental
Assessment Act (CEAA)).
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Although highway construction and operation may result in adverse environmental effects, they arenot likely
to be significant for any of the VECsidentified for the environmental assessment. However, the potential
residual effects of accidental events, depending on the nature, timing and duration of the events, may range
from negligible (not significant) to major (significant) (Table 1).

Tablel Summary of Residual Environmental Effects Significance
VEC Construction Operation Accidental Events
Raptors Not Significant Not Significant Significant
(Minor) (Minor) (Moderate)
Waterfowl Not Significant Not Significant Not Significant
(Minor) (Minor) (Minor)
Caribou Not Significant Not Significant Not Significant
(Minor) (Minor) (Minor)
Furbearers Not Significant Not Significant Significant
(Minor) (Minor) (Moderate)
Fish and Fish Habitat Not Significant Not Significant Significant
(Minor) (Minor) (Moderate)
Species at Risk Not Significant Not Significant Not Significant
(Minor) (Minor) (Minor)
Geomorphology Not Significant Not Significant Not Significant
Water Resources Not Significant Not Significant Significant
(Minor) (Minor) (Moderate)
Wetlands Not Significant Not Significant Not Significant
Riparian Habitat Not Significant Not Significant Not Significant
Historic Resources Not Significant Not Significant Significant
(Minor) (Minor) (Magjor)
Resource Use and Users Not Significant Not Significant Not Significant to
(not including Innu land and resource (Minor) (Minor) Significant

use, see Armitage and Stopp (2003))

(Minor to Mgjor)

Mealy Mountains National Park

Not Significant

Not Significant

Not Significant

Tourism and Recreation

Not Significant

Not Significant

Not Significant to

(Negligible) (Minor) Significant
(Negligibleto Mgjor)
Employment and Business n‘a Not Significant Not Significant
(Negligible) (Minor)
Community Life Not Significant Not Significant Not Significant
(Minor) (Minor) (Minor)

Cumulative Environmental Effects

Cumulative environmental effects are the likely effects of the project on the environment combined with
other past, existing and imminent projects and activities. Determining cumulative environmental effects of
the TLH - Phase Il project considered the following existing, planned or potential projects and activities:

. existing sections of the TLH (Phases | and I1);
. other roadsin central and southern Labrador;

NFS09308/M6-0008 » TLH - Phase I11 Alternative (Outfitter) Route EISCSR » October 6, 2003
© Jacques Whitford Environment Limited and Minaskuat Limited Partnership 2003




. Akamiuapishku/Mealy Mountains National Park;

. hydro development, including transmission lines;

. forestry activities,

. tourism and recreation activities, including outfitting operations;

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

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

Asthe likelihood, nature, location and timing of any actions induced by the TLH - Phase Il are not known
and control of most potential induced actions and related effects is beyond the responsibility of WST,
assumptions were made for assessing cumulative environmental effects of induced actions, including:

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

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

. relevant government agencieswill haveadequateresourcesto effectively carry out their mandate with
respect to enforcement;

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

. the TLH - Phase 111 will be designated a protected road and subject to the Protected Road Zoning
Regul ations administered by the Department of Municipal and Provincia Affairs.

Taking these assumptionsinto consideration, no significant adverse cumul ative environmental effects were
identified for the outfitter route. Whileincreased use of the areawill result from improved access provided
by the highway, the planning and control measuresin place to govern other activities and development that
may be carried out in the area act to reduce the potential for adverse cumulative effects.

Monitoring

WST will conduct environmental compliance monitoring throughout project construction to ensurethat EPP
provisions, permits, approvals and authorizations are followed. Prior to each construction season, a survey
for activeraptor nests (specifically osprey and bald eagle) will be completed within 800 m of the construction
zone and a survey for active beaver lodges/ponds will be conducted within 100 m of the construction zone.
Prior to the start of any construction on the outfitter route, the following will be completed:

. study to further assess acid-generating rock potential;

. field investigations to assess geotechnical parameters of materials to be used for construction;
. study to further assess the potential for encountering rare plants; and

. historic resources survey.

WST will aso support fish population studiesto be completed during the construction phase. The protocols
for these studies have been devel oped by the Inland Fish and Wildlife Division, who will takethe lead in the
survey. No environmental effects monitoring programis proposed for the TLH construction and operation.
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Summary and Conclusions

The environmental assessment of the TLH - Phase |11 project considered two route aternatives, a preferred
route, as presented in JW/IELP (2003a), and an aternative route, referred to as the outfitter route and the
subject of the environmental assessment presented in thisreport. Based on the environmental assessment of
the biological VECs, no constraints have been identified that apply to one route more than the other. The
assessment predicts that there will be minor (not significant) effects to the environment resulting from the
construction and operation of theroad. Moresevereinduced effectsof other activitiesare possible; however,
the severity of the effects depends on the assumptions that are made regarding future activities and
interactions with the road.

Based on the socio-economic VECsthat were examined, no great differenceswere determined for the effects
of the preferred and outfitter routes. Therewill be positive benefits to employment and business, and minor
(not significant) effects to other socio-economic VECs (i.e., resource use and users, and tourism and
recreation) for either route. The minor (not significant) effects that have been concluded address the wider
socio-economic picture, with individual stakeholder interests being considered in the balance. While the
highway will not preclude the establishment of the Akamiuapishku/M ealy M ountainsNational Park, the park
itself would afford protection to many of the VECs.

Giventhat WST will apply the same best availabl e technol ogy and practice to the construction and operation
of the TLH - Phase Il (preferred or outfitter route), there are no differences between the two routes that
preclude the highway from being constructed along the preferred route. As the purpose of the TLH-Phase
Il is to complete a reliable and cost-effective al-season, ground transportation system in Labrador that
providesalink between communitiesin western Labrador with those of southern Labrador, the decision then
is logically based on cost-effectiveness. Taking into consideration the lower cost for constructing the
preferred route (note that the outfitter route costs $7.5 million more to construct, plus $4.5 million for an
additional year of ferry service), and the fact that a highway along the preferred route will be cheaper to
maintain and will present a lower cost transportation alternative for users, WST intends to proceed with
construction of the TLH - Phase Il aong the preferred route as outlined in JIW/IELP (2003a).

Tables of Concordance

Thefollowingtablesidentify whereinformationispresented inthe EIS/CSR. A Tableof Concordance(Table
2) with the EIS/CSR guidelines for the TLH - Phase Il indicates where specific items from the guidelines
are addressed within the EIS/CSR, while a Table of Concordance with Sections 16(1) and 16(2) of CEAA
isprovided as Table 3.
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Table2 Table of Concordance with the Trans Labrador Highway - Phase |11 Environmental

Impact Statement and Compr ehensive Study Report Guidelines

EIS/CSR Guideline Requirements Where Addressed in the EIS/ICSR
Executive Summary
Executive Summary Executive Summary
Table of Concordance Executive Summary
Introduction
Name of Undertaking Section 1.1
I dentification of Proponent Section 1.2
Purpose of the Environmental Impact Statement Section 1.4.1
The Proposed Undertaking
The Prospective Site and Study Area Section 3.1.1
Rationale/Need/Purpose of the Project Section 3.1.2
Alternatives Chapter 2.0
» Alternativesto the Project Section 2.1
» Alternative Methods of Carrying out the Project (including Section 2.2
outfitter’s preferred route and routing criteria)
Relationship to Legislation, Permitting, Regulatory Agencies Sections 1.3 and 3.2
and Policies
General Project Description (Project Features) Section 3.3
Construction Section 3.4
Operation and Maintenance Section 3.5
Abandonment (Decommissioning) Section 3.6
Environment
Existing Environment Chapter 4.0
» Meteorological Conditions Section 4.1.2
» Atmospheric Conditions Section4.1.2
* Ambient Noise Levels Section 4.1.1
» Hydrological Conditions, including hydrologic, hydraulic Section 4.3.2
and design parameters
» Hydrologica Conditions, including hydraulic and water Section 4.3.2
quality
» Geography and Topography Section 4.1.3
»  Geology and Geomorphology Sections4.1.3.1and 4.1.3.2
*  Wetlands Section 4.2.1.2

Kl
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EIS/CSR Guideline Requirements

Where Addressed in the EIS/CSR

* Hora(including species at risk)

Section 4.2.1

» Fauna (including species at risk) Sections 4.2.2 and 4.2.3
* Fish Section 4.3.3
VEC-Specific Discussion of Existing Environment Chapter 7.0
* Raptors Section 7.1.3
» Caribou Section 7.3.3
» Furbearers Section 7.4.3
* Migratory Birds Section 7.2.3
» Speciesat Risk (floraand fauna) Section 7.6.3
» Geomorphology Section 7.7.3
*  Water Resources Section 7.8.3
*  Wetlands Section 7.9.3
* Riparian Habitat Section 7.10.3
» Historic Resources Section 7.11.3
» Tourism and Recreation Section 7.14.3
»  Akamiuapishku/Mealy Mountains National Park Section 7.13.3
* Resource Use and Users Section 7.12.3
 Fish and Fish Habitat Section 7.5.3
e Community Life, Employment and Business Sections 7.15.3 and 7.16.3
Component Studies (report summaries) Sections 1.4.3and 1.4.4
* Land and Resource Use Not Applicable
* Migratory Birds (including but not limited to harlequin Section 1.4.3.1
duck)
* Raptors Section 1.4.3.2
» Caribou Section 1.4.3.3
 Fish and Fish Habitat Section 1.4.3.4
» Historic Resources Not Applicable
» Tourism and Recreation Not Applicable
e Community Life, Employment and Business Not Applicable
Data Gaps Section 4.5
Future Environment Without the Project Section 4.6
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EIS/CSR Guideline Requirements

Where Addressed in the EIS/CSR

Environmental Effects

The following must receive particular attention:

» land and resource use;

»  Akamiuapishku/Mealy Mountains National Park;
» fish and fish habitat;

e water resources;

» tourism and recreation; and

« community life, employment and business.

Section 7.12

Section 7.13

Section 7.5

Section 7.8

Section 7.14

Sections 7.15and 7.16

Scope of the Assessment

Appendix A (Terms of Reference)

Effects of the Environment on the Highway Section 3.8
Capacity of Renewable Resourcesthat are Likely to Section 8.5
Significantly Affected by the Project

Predicted Environmental Effects Chapter 7.0

* Methodology

Sections 7.1.2,7.2.2,7.3.2,74.2,75.2,7.6.2,
7.72,782,792,7.102, 71127122, 7.13.2,
7.14.2,7.15.2,and 7.16.2

e Spatial and Temporal Boundaries

Sections7.1.1,7.2.1,7.3.1,74.1,75.1,7.6.1,
7.71,781,79.1,7101,7.111,7.121, 7.13.1,
7.14.1,7.15.1,and 7.16.1

» Tempora Boundariesfor Construction and Operation

Sections7.1.1,7.2.1,7.3.1,74.1,75.1,7.6.1,
7.71,781,79.1,7101,7.111,7.121, 7.13.1,
7.14.1,7.15.1,and 7.16.1

* Project-VEC Interaction Determination Strategy Section 5.4
» Cumulative Environmental Effects Methodology Section 6.5
*  Environmental Assessment Methodology Chapter 6.0

» Definitions of Significance

Sections 7.1.9, 7.2.9, 7.3.9, 7.4.9, 7.5.9, 7.6.9,
7.7.9,7.89, 799, 7.10.9, 7.11.9, 7.12.9, 7.13.9,
7.14.9,7.15.9 and 7.16.9

» Potentia Interactions

Sections 7.1.4,7.2.4,7.3.4,7.4.4,75.4,7.6.4,
7.74,784,794,7.104,7.11.4,7.12.4,7.13.4,
7.14.4,7.154and 7.16.4

» |ssuesand Concerns

Sections 7.1.5, 7.2.5, 7.3.5, 7.4.5, 7.5.5, 7.6.5,
7.75,7.85,795,7.105,7.115,7.125, 7.13.5,
7.14.5,7.15.,5and 7.16.5

» Existing Knowledge

Sections 7.1.6, 7.2.6, 7.3.6, 7.4.6, 7.5.6, 7.6.6,
7.7.6,7.8.6,7.9.6,7.10.6, 7.11.6, 7.12.6, 7.13.6,
7.14.6, 7.15.6, and 7.16.6

» Environmenta Effects Analysis

Sections 7.1.8, 7.2.8, 7.3.8, 7.4.8, 7.5.8, 7.6.8,
7.7.8,7.8.8,7.9.8,7.10.8, 7.11.8, 7.12.8, 7.13.8,
7.14.8,7.15.8 and 7.16.8
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EIS/CSR Guideline Requirements

Where Addressed in the EIS/CSR

Sustainable Development

Sections 7.1.9, 7.2.9, 7.3.9,7.4.9,7.5.9, 7.6.9,
7.7.9,7.89,7.9.9,7.10.9,7.11.9,7.12.9, 7.13.9,
7.14.9,7.15.9,7.16.9and 8.5

Cumulative Environmental Effects

Sections 7.1.10, 7.2.10, 7.3.10, 7.4.10, 7.5.10,
7.6.10, 7.7.10, 7.8.10, 7.9.10, 7.10.10, 7.11.10,
7.12.10, 7.13.10, 7.14.10, 7.15.10 and 7.16.10

Environmental Protection

Mitigation

Sections 7.1.7, 7.2.7,7.3.7,7.4.7,7.5.7, 7.6.7,
7.7.7,787,79.7,6710.7,7.11.7,7.12.7, 7.13.7,
7.14.7,7.15.7 and 7.16.7

Emergency Response/Contingency Plan

Section 3.9.5

Environmental Monitoring and Follow-Up Programs

Sections 3.9.8, 7.1.11, 7.2.11, 7.3.11, 7.4.11,
7511,7.6.11,7.7.11,7.8.11, 7.9.11, 7.10.11,
7.11.11,7.12.11, 7.13.11, 7.14.11, 7.15.11 and
7.16.11

Rehabilitation

Section 3.9.7

Residual Effects

Residual Effects

Sections 7.1.8, 7.2.8, 7.3.8, 7.4.8, 7.5.8, 7.6.8,
7.7.8,7.8.8,7.9.8,7.10.8, 7.11.8, 7.12.8, 7.13.8,
7.14.8,7.15.8 and 7.16.8

Effects Evaluation
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Acid Rock Drainage

Above Sea Level

All-terrain Vehicle

[Y ears] Before Present

Buchans Plateau Caribou Herd

Calcium Carbonate

Canadian Coast Guard

Canadian Council of Ministers of the Environment
Canadian Council of Resource and Environment Ministers
Canadian Environmental Assessment Act
Churchill Falls (Labrador) Company

Canadian Heritage Rivers System

Carbon Monoxide

Carbon Dioxide

Committee on the Status of Endangered Wildlife in Canada
Catch per Unit Effort

Corrugated Steel Pipe

Comprehensive Study Report

Canadian Wildlife Service

Decibelsin the A-weighted Spectrum

Diameter at Breast Height

Department of Development and Rural Renewal
Department of Fisheries and Oceans Canada
Department of Forest Resources and Agrifoods
Department of National Defence Canada
Dissolved Organic Carbon

Department of Tourism, Culture and Recreation
Environmental Compliance Monitoring
Environmental Effects Monitoring
Environmental Impact Statement
Environmental Management Plan
Environmental Protection Plan

Environmenta Surveillance Officer

Ecological Stratification Working Group
Estimated Quantitation Limit

Fiander-Good Associates Limited

Forest Management Districts

Greenhouse Gas

Geographic Information System

Global Positioning System

Grenfell Regional Health Services

Harmful Alteration, Disruption or Destruction




IBP International Biological Programme

IELP Innu Environmental Limited Partnership
JW/IWEL Jacques Whitford Environment Limited

KP Kilometre Point

KPa KILOPASCALS

LLTA Low-Level Training Area

LMN Labrador Métis Nation

LMSS Land Management and Survey Systems
MAPA Department of Municipal and Provincial Affairs
MLP Minaskuat Limited Partnership

MMCH Mealy Mountains Caribou Herd

MOD Mineral Occurrence Database

MOU Memorandum of Understanding

NLH Newfoundland and Labrador Hydro

NO, Nitrogen Oxides

NRCAN Natural Resources Canada

NTS Nationa Topographic Survey

NWPA Navigable Waters Protection Act

NWWG National Wetlands Working Group

PAH Polycyclic Aromatic Hydrocarbon

PAO Provincial Archaeology Office

PTA Practice Target Area

RA Responsible Authority

RCMP Royal Canadian Mounted Police

RLU 80 Rural Loca Undivided 80 km/hr

RWMCH Red Wine Mountains Caribou Herd

SO, Sulphur Dioxide

TAC Transportation Association of Canada

TLH Trans Labrador Highway

USDOT United States Department of Transportation
VBNC Voisey’s Bay Nickel Company Limited
VECs Valued Environmental Components

VHF Very High Freguency

VOCs Volatile Organic Compounds

WDFW Washington Department of Fish and Wildlife
WHMIS Workplace Hazardous Materials Information System
WRMD Water Resources Management Division
WST Department of Works, Services and Transportation

NFS09308/M6-0008 » TLH - Phase I11 Alternative (Outfitter) Route EISCSR » October 6, 2003 Page xxxii
© Jacques Whitford Environment Limited and Minaskuat Limited Partnership 2003




1.0 INTRODUCTION
1.1 TheProject

The Cartwright Junctionto Happy Valley-Goose Bay Trans Labrador Highway (TLH) will beatwo-lane, all-
season, gravel surface highway extending from Cartwright Junction in the east to Happy Valley-Goose Bay
inthewest. Thishighway isPhaselll of the TLH and will link the existing TLH highway sectionsto the east
(Phasell) and west (Phasel). Theprojectisreferredto asthe TLH - Phase |1l throughout thisenvironmental
impact statement (EIS) and comprehensive study report (CSR).

This EIS/CSR focuses on the route identified by the Newfoundland and Labrador Ouitfitters Association
(hereafter referred to asthe outfitter route), which was determined to be aviable alternative to the preferred
route for the TLH - Phase |11 (see Chapter 2.0 for discussion of alternatives). The preferred route for the
highway was described and assessed in JW/IELP (2003a), which was submitted to the Minister of
Environment in January 2003. The two route alternatives are outlined in Figure 1.1.

1.2  TheProponent

The TLH - Phase 1l project is proposed by the Department of Works, Services and Transportation (WST).
WST isthe Government of Newfoundland and Labrador department responsiblefor providing asafe, 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: Department of Works, Services and Transportation
Government of Newfoundland and Labrador
6™ Floor, West Block, Confederation Building
St. John's, NL A1B 4J6

Chief Executive Officer: Don Osmond, Deputy Minister
(709) 729-3676 (phone)
(709) 729-4285 (fax)

Environmental Assessment Contacts: Terrence McCarthy
Senior Coordinator, Trans Labrador Highway
(709) 729-3640 (phone)
(709) 729-0283 (fax)
McCarthT @gov.nf.ca

NFS09308/M6-0008 » TLH - Phase I11 Alternative (Outfitter) Route EISCSR » October 6, 2003
© Jacques Whitford Environment Limited and Minaskuat Limited Partnership 2003




o~ G ! 7 L K < f x TN .
\M N/ w/,., \\A\\\( i ) /") N 7 ‘ s | b “~
f Y. s yor
f \\s\ A f ém\ \ﬁ ﬁi@ v pro s / ; )
R N N A e C= o)
T o0 ff,w,&/v- L N \f \ \W\( ° |
AN pl \ ¢/ - - P
23 L& o g3 | gz
— Y )/ \\jxm 0 o2 Sm &
= VAR S 10N R A Y 2Q 3
| ol = 07 \ AN o 5 f cCoOocEc o
1@ S-S T W S O s E { O Yoo
(&) \|u,_ ’\\Aﬁ I %J, \f - w 4 //r\ © uw /b = 0=+ M
: SO NP R so_| | - g8t 3 I3k
Vel NS G SRS = = = \n = 23
“\] ,/\/,\M/ \/4%,4 p / \MM/QMWM O O O { o =} , O o Wm m
] s gl | € 2T B
N c c <) >3 ¥ o © = g5 i
, axzal | 5 .m._.| 8 E m..m mw
— § 1 1 1 £ -— — = H
S sEEE[| " 5238 =
) ) Nl F R OF] (o]
T NN NI z | £ze9 [&
AN T o | VI S o
\ . A sl o) 1 ®) )
r~ f { \ ( J 47> S // /( E — — _ \\f\,, m T
\ S - N o 23
vl !

Lake
Melville

i TS
oM S
N NN
{ o D
,/Du o\ M\JFXVL
o O | -
©.O_
T TR A

v 2

Q%ks Lak

I

€

C

N

g
-;_\Ex |

ey
’\if/‘vv rd
7
:
. {G

N

Y
.

O\ \f’
=

A

@§'v

=

Nl

%
/4 40\;

r

bd

;, —
- X
/ L P

\ S o

p B D! 7
o ¥
.W\%@%M , -]

— .
{ L)
Q\ P

o

NFS09308-ES-31.WOR 28SEPTO03 2:15pm




Roger Pottle

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

(709) 729-0283 (fax)
PottleR@gov.nf.ca

Ken Hannaford
Environmental Planner
Policy and Planning Division
(709) 729-5540 (phone)
(709) 729-0283 (fax)
HannafordK @gov.nf.ca

1.3 Regulatory Framework

The proposed TLH - Phase Ill 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 thefedera 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 - Phase 1l project was registered pursuant to the Environmental Assessment Act, 2000 on April 3,
2002. Thisact waslater repea ed 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 al 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 Aborigina Affairs;

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

. Strategic Tourism Product Devel opment, Department of Tourism, Culture and Recreation;
. Provincial Archaeology Office, Department of Tourism, Culture and Recreation;

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

. Department of Fisheries and Oceans (DFO);

. Environmental Protection Branch, Environment Canada; and
. Parks Canada.

Asper Section 53 of the Environmental Protection Act, the Environmental Assessment Committee prepared
guidelines for preparing the EIS/CSR for the TLH - Phase I11 project. These guidelines were subject to a
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 in December 2002. These
guidelines, provided in Appendix A, establish the framework for preparing the EIS/CSR by outlining the
format and information requirements. A Table of Concordance with the guideline requirementsis 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 EIS/CSR to the Minister of Environment, the EIS will be examined to ensure
that it fulfills the requirements of the guidelines and to determine the acceptability of the proposed project
following areview of the anticipated effects, proposed mitigation measures and monitoring program. When
adecision has been made, the Minister of Environment will recommend whether the undertaking should be
released subject to terms and conditions or that it not be permitted to proceed.

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 provincia/federal Environmental Assessment
Committee appointed for the environmental assessment (Section 1.3.1).

DFO hasdetermined that a CSR under CEAA must be prepared for the TLH - Phasel1l. CEAA requiresthat
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 arelikely 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;

NFS09308/M6-0008 » TLH - Phase I11 Alternative (Outfitter) Route EISCSR » October 6, 2003
© Jacques Whitford Environment Limited and Minaskuat Limited Partnership 2003




. technically and economically feasible mitigation measuresfor any significant adverse environmental

effects of the project;

. the purpose of the project;

. 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 renewable resourcesthat 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.

A Tableof Concordancewith the CEAA requirementsfor acomprehensivestudy isprovided inthe Executive
Summary.

1.3.3 Environmental Authorizations

Following rel easefrom both the provincial and federal environmental assessment processes, the TLH - Phase
[1l 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 federal and provincial legidlation, regulations and guidelines will be required. The project
proponent will aso be required to comply with any other terms and conditions associated with the EIS/CSR
release. Potential environmental authorizations as they relate specifically to the project description are
discussed in detail in Section 3.2.

Inaddition, following settlement of the Innu land claim, currently under negotiation between Innu Nation and
the federa and provincial governments, WST must comply with the terms set out in the final settlement.

1.4  Environmental Impact Statement and Comprehensive Study Report
14.1 Purpose

This EISICSR presents information about the project and the results of the environmental assessment
conducted for the project. The environmental assessment focuses on the outfitter route and addresses the 16
Valued Environmental Components (VECs) as outlined in the original guidelines. VECs assessed include
raptors, waterfowl and passerine birds, caribou, furbearers, fish and fish habitat, species at risk,
geomorphology, water resources, wetlands, riparian habitat, historic resources, resource use and users,
Akamiuapishku/Mealy Mountains National Park, tourism and recreation, employment and business, and
community life.

The EIS/ICSR for the outfitter route fulfills both the provincial and federal environmental assessment
requirements, aswell asthe requirements outlined in the guidelinesissued in December 2002 and comments
presented in the April 2003 deficiency statement for the EIS'CSR prepared for the preferred route.
Information on each VEC, as collected from existing literature and field studies, project-VEC interactions,
environmental effectsand mitigation measuresis presented. Component studies, described in Section 1.4.3,
were conducted for the environmental assessment of the outfitter route to address information gaps.
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1.4.2 Document Organization

The EIS/ICSR was prepared by Jacques Whitford Environment Limited (JW) with Minaskuat Limited
Partnership (MLP), and with support from Land Management and Survey Systems (LM SS) and Northlands
Associates. Information on the study team and brief descriptions of each team member’s expertise and
experience were provided in Appendix B of JW/IELP (2003a), the EIS/CSR for the preferred route.

This EIS/CSR for the outfitter route 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

Chapter 6
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project description, predicted environmental effects, mitigation measures, residual and
cumulative environmental effects, and proposed monitoring and follow-up programs.
Tables of Concordance with the EIS'CSR guidelines and CEAA requirements are
provided in the executive summary to aid reviewersin ensuring that all requirements
have been fulfilled.

Chapter 1.0 identifies the proponent, describes the purpose of the EIS/CSR, outlines
the regulatory framework for the environmental assessment and describes the
EIS/CSR organization. A summary of the component studiesis also provided.

Chapter 2.0 describes the alternatives to the project and alternatives for carrying out
the project, including a description of the route alternatives considered for the TLH -
Phase I1l. The chapter concludes with acomparison of the two routes considered to
be viable for the project.

Chapter 3.0 describes all 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
authorizationsthat may berequired; construction and operation phases, environmental
protection measures; and accidental events. The chapter concludes with adiscussion
of environmental management planning for the project.

Chapter 4.0 describes the existing environment of the study area. The project areaiis
described in detail with respect to various components of the environment, including
predicted future environmental conditionsin the absence of the project.

Chapter 5.0 describesthe scope of the assessment, and providesasynopsisof the issue
scoping processand theissues and concernsrai sed during public information sessions
and other scoping activities. The VECs, asidentified inthe EIS/CSR guidelines and
the issues scoping exercise, are described.

Chapter 6.0 describes the methods used for assessing environmental effects. The
methods are the same as those presented in Chapter 5.0 of the EIS/CSR for the
preferred route.




Chapter 7 Chapter 7.0 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 8 Chapter 8.0 presents concluding statements regarding the anticipated environmental
effectsthat may result from the project using the outfitter route, asummary of specific
mitigation measures/monitoring and follow-up commitments.

Chapter 9 References and personal communications cited in the EIS/CSR are provided in
Chapter 9.0.
Appendices Supporting materials are provided in the appendices.

1.4.3 Additional Supporting Studies

Additional supporting studies for the environmental assessment on the outfitter route include component
studies conducted in conjunction with the environmental assessment. These component studies were
submitted separately to the Minister of Environment for government and public review. A brief summary
of each component study isprovidedin Sections 1.4.3.1t0 1.4.3.4. Other supporting documentation isnoted
in Sections 1.4.4 and 1.4.5.

1.4.3.1 Waterfowl Component Study

Thewaterfowl component study was conducted by JW and MLP, with assistance from LMSS, from June to
September 2003. The objective of this study was to conduct origina research and compile available
information to describe waterfowl and waterfowl habitat along the portion of the outfitter route (i.e., the
alternative highway route section identified as A13 in the EIS/CSR for the preferred route) that had not
previously been assessed (see Chapter 2.0 for details on alternative routes). This component study was
submitted to the Department of Environment as part of the addendum prepared by JW/MLP (2003a) for the
waterfowl component study conducted on the preferred route.

Following the methodology used for surveys along the preferred route (JW and LM SS 2003a), five aerial
surveys were conducted along the A13 section of the outfitter route in 2003: May 9 (early spring staging);
May 23 (spring staging); June 9-10 (breeding); July 16-17 (brood/moulting); and September 4-5 (fall
staging). To ensurethat the areaexamined by this component study encompassed physical disturbance from
the proposed project, aconservative buffer areawasa soincluded. Therefore, the study areacomprised areas
of wetland and waterbodies within 5 km on either side (i.e., 10-km wide) of the proposed A 13 section of the
outfitter route. Rivers with potential harlequin duck habitat were surveyed for 10 km on either side of
proposed highway crossings.

Using either aBell 206 L or Aerospatiale“A” Star helicopter, survey speed was approximately 50 km/hr at
an altitude not greater than 30 m aboveground level. Areasof openwater and wetland habitat wereidentified
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by the navigator/recorder, who directed the pil ot and two other experienced observersover 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 (with the proposed route plotted on the maps in
advance) and verified using the aircraft’ s global positioning system (GPS).

A total of five aeria surveys were conducted. Species diversity and numbers were low during the May 9
survey, as much of the survey areawas still ice or snow covered. Only American black duck, green-winged
teal and merganser sp. were observed. By the May 23 survey, species diversity and numbers increased and
during the June survey, the greatest numbersof duckswere observed. American black duckswere observed
in all highway sections during most surveys and were among the most commonly observed species during
surveys. Similarly, Canada geese were observed in al highway sections during most surveys with
distributionsbeing fairly even between highway sections. Ring-necked duckswerethe most abundant ducks
during thefall survey with aconcentrationsin the central section of the highway. Merganserswere observed
on all five surveysin 2003 while observations of other species such as scoters, northern pintail and green-
winged teals varied between surveys

Similar to results observed aong the preferred route, waterfowl observations during the series of surveys
along the A13 section of the outfitter route indicate species occur at relatively low densities throughout
wetland habitat in the study area. However, the large amount of potential habitat that is available resultsin
waterfowl being widely distributed throughout the area. A total of 16 wetlands surveyed in June 2003
exhibited waterfowl densitiesgreater than 0.10 birds/ha. The wetland with the highest density (1.2 birds/ha)
is located approximately 160 m from the proposed highway route. Three of the sixteen are immediately
adjacent to or within the highway right of way.

The western portion of the outfitter (A 13 section) route (approximately 30 km) appears to support alarger
number of waterfowl than the eastern and central sections due to the volume of wetland and small
waterbodies that are present in that area.

1.4.3.2 Raptor Component Study

The Raptor Component Study was conducted by JW, MLP and LM SS from June to September 2003. The
objectiveof thisstudy wasto conduct original research and compile availableinformation to describeraptors
and raptor habitat along the portion of the outfitter route that had not previously been assessed (i.e., the
aternative highway route identified as A13 in the EIS/CSR for the preferred route). This component study
was submitted to the Department of Environment as part of the addendum prepared by IW/MLP (2003b) for
the raptor component study conducted on the preferred route.
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Similar to the study conducted on the preferred route, the current study areaconsisted of a2-kmwide corridor
centred on the A 13 section of the outfitter route. Original survey datawere collected during aspecific survey
designed for raptors or incidental observations made during waterfowl surveys conducted within the same
area. Theraptor survey followed a predetermined route outlined on 1:50,000 topographic map sheets, that
covered approximately 500 m on each side of the highway right-of-way. The survey route varied (was
widened) in some locations of greater potential habitat, such asriver valleysand lake/pond networks, within
the 2-km-wide survey corridor.

The specific aeria survey for raptors was conducted on June 20, 2003. The 206L Bell helicopter was
maintained at a height of 50 to 100 m above ground. Flightswere conducted at aspeed of approximately 100
km/h and particular attention was placed on higher points of land within the coverage area and on trees
adjacent to smaller tributary steams. All observations were recorded on 1:50,000 topographic maps and
locations confirmed using the aircraft GPS.

A total of 13 osprey nestswereidentified within the 2-km study area. No bald eagle nestsor cliff nestswere
observed during the survey. Eight of the thirteen osprey nests were active; five were empty and, of these,
three were considered old and in disrepair. Several nests were concentrated in complexes of wetlands and
waterbodies associated with the western portion of the outfitter (A13 section) route as it turned north back
toward the Eagle River area.

Eight osprey nestsfall within 800 m of the centreline of the outfitter (A 13 section) route. Of theseeight, two
are within 200 m of the centre line of the outfitter (A 13 section) route. No nests are located within 50 m of
the centre line of the outfitter (A13 section) route.

1.4.3.3 Caribou Component Study

The Caribou Component Study was completed by the Science Division of the Department of Tourism,
Culture and Recreation from June to September 2003. The objective of the study wasto conduct additional
research on the Mealy Mountains Caribou Herd (MMCH), specifically to provide information on herd
movements during the calving and post-calving period. Aerial surveyswere supplemented with VHF collars
fixed to 11 female caribou. Thiscomponent study was submitted to the Department of Environment as part
of the addendum prepared by Otto (2003) for the caribou component study conducted on the preferred route.

From Junel3 to 21, 2003 (calving season), 25 percent of all 5 by 5 km blocks within a 10-km buffer of both
the preferred and outfitter routes were surveyed by helicopter (total of 76 blocks). As both routes have
common east and west sections, therewere essentially four (east, west, south, and north) sub-areas surveyed.
Blocks were considered for survey if greater than 50 percent of their area was within the 10 km buffer
surrounding aroute. All potential blockswere classified aseither bog (estimated greater then 50 percent bog)
or forest (estimated great then 50 percent forest) from maps. Bog areas were surveyed at twice the rate at
which they occurred in each of the four sub-areas and were chosen randomly from avail able blocks, with the
remaining required blocks were randomly chosen from the available forest blocks. All blocks were labelled
with an aphanumeric code denoting sub-area, number, and cover type.

Surveys were flown using an A-Star 350D helicopter from June 13 to 21, 2003. Blocks were covered in a
north-south fashion on“lines’ spaced approximately 500 m apart, for approximately 10 linesper block. When
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survey efficiency required, number of lines per block wasmodified slightly. All wildlifesightings madewere
recorded and geo-referenced. When caribou were sighted, all reasonable effort was made to classify the
animal(s) by age and sex.

No caribou were observed in the west sub-area. In the east sub-area, two caribou were observed. In the south
sub-area, five caribou were observed in blocks, including one doe-calf pair. Five other caribou were observed
in the south sub-area during transit flights. The north sub-area contained the greatest number of caribou
observationswith 12, including four doe-calf pairs. Caribou density per block rangesfrom 0.52 caribou/km?
for the northern sub-areato 0.167 caribou/km? in the southern sub-area. Further, caribou density ranged from
0.0204 caribou/km?in the northern sub-zoneto 0.00654 cari bou/km? in the southern sub-zone. Itislikely that
sightability of caribou was very much related to predominant cover, since all caribou observations made
during surveys were made in blocks denoted as predominantly bog. The two caribou observations made
within predominantly forest blocks were made in-transit and were within bogs in the forest block.

A post-calving aerial survey was completed on August 12 to 21, 2003 using a methodology similar to that
used for the calving season block survey, with the exception that survey effort on each of the four sub-areas
was equal relative to number of available blocks in each sub-area and, based on results from post-calving
telemetry surveys, forest and bog blockswere randomly chosen for survey based on their relative abundance
within specific sub-areas(i.e., if bog blocks made up 25 percent of available blocks, then 25 percent of survey
effort was directed at bog blocks). Effort per block was expanded to attempt to compensate for decreased
sightability of caribou within forest cover. However, no caribou were observed during this survey.

Three telemetry flights were performed on July 15, July 31, and August 12, 2003 to determine locations of
all collared caribou fromthe MMCH. Intotal, 28 relocations were made, with 19 relocations made in forest
cover or very heavy forest cover. Nine relocations were made in areas ranging from bog to wetland to open
lichen forest. Data collected on post-calving season tel emetry flights strongly suggest that caribou are using
forested areas for cover during this period. These results are consistent with observations made on collared
individuals from the MM CH during post-calving season 2002, and for individually-collared caribou from
other populationsincluding the Red Wine Mountains Caribou Herd (RWM CH) and the Lac Joseph Caribou
Herd during post-calving season.

1.4.3.4 Fish and Fish Habitat Component Study

A Fish and Fish Habitat Component Study was conducted by JW and MLP from July to September 2003.
The objective of thisstudy wasto review existing information on the distribution of fish speciesin the study
area and conduct field surveys at all of the proposed watercourse crossing locations along the A13 section
of the outfitter route. Fish sampling that was not conducted in 2002 was conducted at sel ected sitesin 2003.
This component study was submitted to the Department of Environment as part of the addendum prepared
by JW/MLP (2003c) for the fish and fish habitat component study conducted on the preferred route.

Aerial surveys by helicopter were conducted at al crossing locations along the A13 section of the outfitter
route (i.e., the crossings that were not surveyed in 2002). Route section A13 crosses two additional
watersheds. There are nine crossingsin the St. Augustin River watershed and there are no crossingsin the
small portion of the Joir River/Little Mecatina River watershed crossed by the route. Ground surveyswere
conducted at all ground-accessible crossing sites where the upstream area was greater than 2 km?, and the

NFS09308/M6-0008 » TLH - Phase I11 Alternative (Outfitter) Route EISCSR » October 6, 2003 Page 10
© Jacques Whitford Environment Limited and Minaskuat Limited Partnership 2003




habitat was classed as spawning and rearing habitat (Beak Type | or Type Il habitat). In total, 64 new
crossings were surveyed from the air and 25 ground surveys were compl eted.

Thefish habitat was characterized at each crossing location, using standard terminology and classifications.
Stream width, water depth, substrate, habitat type, riparian vegetation, and apparent obstructions to fish
migration or navigation were recorded for al crossings. The sameinformation was recorded in more detail
during ground surveys, along with water velocity, stream gradient and selected water quality parameters
(temperature, pH, conductivity, dissolved oxygen and turbidity). A water samplewasal so taken to determine
total dissolved solids, alkalinity and dissolved metals.

The results of the field surveys indicated that 30 of the proposed new crossing locations are small streams
with awidth of lessthan 2 m. The details of some of the crossings could not be determined due to the small
size of the stream and the dense overhead canopy of the forest. At least 28 of the crossings comprised
productive fish habitat (Type Il habitat).

Twenty fish speciesarereported in the five watersheds that the highway will transect; however, only half of
these are common in the study area. Fish sampling using electrofishing methods at nine crossing locations
revealed brook trout at all sites, while northern pike, white sucker and longnose sucker were less preval ent.

Water quality data were compiled for 25 of the proposed watercourse crossing locations. Most of the water
quality values are typical for the region. Parameters such as aluminum and iron were found at levels above
the Canadian Council of Ministers of the Environment (CCME) Guidelinefor the Protection of Aquatic Life
at some locations, a situation that is quite common in Newfoundland and Labrador waterbodies. Other
parameters such as cadmium, selenium and silver had values that were either above the CCME guidelines
or at levels that could not be compared to the guidelines, due to the level of quantification attained by the
analytical laboratory.

1.4.4 StudiesPreviousy Completed for the TLH - Phaselll

The EIS/CSR completed by JW/IELP (2003a) for the TLH - Phase Ill preferred route contains much
information of relevance to the outfitter route, asthe western and eastern sections of the two routes overlap.
Component studiesand other supporting studiescompleted for the environmental assessment of the preferred
route also provide important information for the environmental assessment of the outfitter route. These
studiesinclude:

. Waterfowl Component Study (JW and LM SS 2003a);

. Waterfowl Component Study Addendum (JW/MLP 2003a);

. Raptor Component Study (JW and LM SS 2003b);

. Caribou Component Study (Otto 2002a);

. Progress Report on Caribou Study (Otto 2002b);

. Caribou Component Study Addendum (Otto 2003);

. Fish and Fish Habitat Component Study (JW/IELP 2003b);

. Fish and Fish Habitat Component Study Addendum (JW/MLP 2003c);
. Land and Resource Use Component Study (JW 2003a);

. Historic Resources Component Study (IELP 2002);
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. Tourism and Recreation Component Study (JW 2003b);

. Tourism and Recreation Component Study Addendum (JW/MLP 2003d);
. Community Life, Employment and Business (JW 2003c); and

. Innu Land and Resource Use Study (Armitage and Stopp 2003).

Brief descriptionsof these studies (except for Otto (2003b), see(Section 1.4.4.1 and IW/MLP (2003a; 2003c;
2003d) see Sections 1.4.4.2to 1.4.4.4) were presented in Section 1.4.3 of IW/IELP (2003a) and the complete
reportswere submitted to the Department of Environment in relation to the environmental assessment of the
preferred route for the TLH - Phase lll. The reports on waterfowl, raptor, caribou, and fish and fish habitat
containinformation rel evant to the portionsof the outfitter routethat overlap with the preferred route, namely
the western and eastern sections of the route.

The information provided in the reports on land and resource use, tourism and recreation, community life,
employment and business, and Innu land and resource useis al so applicableto the area of the outfitter route,
asthe study areas for these studies encompassed both the preferred and outfitter route. The caseisthe same
for the regional historic resources study area, with the regional study area encompassing both the preferred
and outfitter routes. However, the field work for this original study only focused on the preferred route.

1.4.4.1 Progress Report on Caribou Component Study for Preferred Route

In September 2002, a progress report on telemetry results for the MMCH was submitted by the Science
Division. The information contained in the progress report was used to conduct the assessment of the
environmental effects of the preferred route onthe MM CH (JW/IELP 2003a). However, the progress report
was not included as part of the Caribou Component Study submitted by the Science Division in December
2002 (Otto 2002a). The progressreport isprovided in Appendix G of the addendum to the EIS'CSR for the
preferred route and is summarized below.

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
locationswere located over asmall area40 km south of the highway, approximately 20 percent were located
to the north, within 40 km of the highway but were more widely dispersed. Of these locations, 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

1.4.4.2 Waterfowl Component Study Addendum

Following submission of the Waterfowl Component Study (JW and LM SS 2003a) to the Department of
Environment, the document was examined to determine whether it fulfilled the requirements of the
guidelines. Before adecision could be reached on the project; it was determined that additional information
was required. A deficiency statement outlining comments and requirements for further information on
waterfowl was provided to WST in April 2003.
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The addendum addresses questions and comments as outlined in the deficiency statement, presenting a
response to each individual comment and question. The topics covered by the addendum include:

. general comments;

. study area;

. aeria surveys,

. regional population status of ducks;

. broods/moulting;

. fall staging;

. wetland size versus waterfowl abundance;

. probability of occurrences of waterfowl versus wetland areas,
. wetland and riparian habitat potential for waterfowl; and

. editorial revisions.

In addition, a waterfowl component study was required for any alternative determined to be viable, in this
casetheoutfitter route. A component study focusing on the outfitter was conducted as part of thisaddendum
(see Section 1.4.3.1).

1.4.4.3 Fish and Fish Habitat Component Study Addendum

Following submission of the Fish and Fish Habitat Component Study (JW/IELP 2003b) to the Department
of Environment, the document was examined to determine whether it fulfilled the requirements of the
guidelines. Before adecision could be reached on the project; it was determined that additional information
was required. A deficiency statement outlining comments and requirements for further information on
waterfowl was provided to WST in April 2003.

The addendum addresses guestions and comments as outlined in the deficiency statement, presenting a
response to each individual comment and question. The topics covered by the addendum include:

. general comments;

. watersheds;

. methods for ground surveys and water quality sampling;
. background information on stream crossings,

. fish habitat;
. fish species;

. water quality field measurements and laboratory results;
. field data and photographs; and
. missing information.

In addition, afish and fish habitat component study wasrequired for any alternative determined to be viable,
in this case the outfitter route. A component study focusing on the outfitter was conducted as part of this
addendum (see Section 1.4.3.4).

NFS09308/M6-0008 » TLH - Phase I11 Alternative (Outfitter) Route EISCSR » October 6, 2003 Page 13
© Jacques Whitford Environment Limited and Minaskuat Limited Partnership 2003




1.4.4.4 Tourism and Recreation Component Study Addendum

Following submission of the Tourism and Recreation Component Study (JW 2003b) to the Department of
Environment, the document was examined to determine whether it fulfilled the requirements of the
guidelines. Before afinal decision could be reached on the project, the requirement for further information
has been identified. A deficiency statement outlining comments and requirements for further information
on tourism and recreation was provided to WST in April 2003.

The addendum addresses questions and comments as outlined in the deficiency statement, presenting a
response to each individual comment and question. Deficiency statement comments were addressed using
in-house sources and data and, where necessary, communication/interviews with representatives from
relevant agencies. The topics covered by the addendum include those related to:

. tourism markets currently being attracted to Labrador;

. investment in tourism facilities in Labrador;

. needs/interests of Labrador’s tourism markets;

. level of participation in various tourism activitiesin Labrador;

. tourist expendituresin Labrador;

. tourism assets in Labrador;

. experience with tourism potential associated with other circular routes; and

. contribution of the tourism and recreation industry in Labrador to the local economy.

1.45 Other Related Documentation

A number of other documents have been prepared in relation to the TLH in general, aswell as specifically
for Phases| and Il of the TLH. A bibliography listing of these documents was provided in Section 1.4.4 of
JW/IELP (2003a). These documents have either been previously submitted to the Department of
Environment in relation to previous environmental assessments for Phases | and Il of the TLH, or are
available from WST.
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20 PROJECT ALTERNATIVES

Alternativesto the project, and viable technical and economic aternatives for carrying out the project, have
been considered. The main alternative to the project isto not construct the TLH - Phase I11. 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. Several
alternative means (i.e., routes) of carrying out the project are also identified and described.

Thefollowing information provides details on the potential alternatives associated with the TLH - Phaselll.
Thisinformation incorporates and expands on the information provided in Section 2.2 of JIW/IELP (2003a),
the EIS/CSR prepared for the preferred route.

21  Alternativesto the Project

The alternative to the project, whether the preferred or outfitter route is used, isto not construct the TLH -
Phase I1l. 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. Inthe
event that the TLH - Phase Il 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.

Theair and marinetransportation servicesprovided in southern Labrador have changed dueto the compl etion
of TLH - Phase I, with the number of flights to communities in southern Labrador having been reduced.
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 eventually be
reduced, with aregional airport being 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 Labrador north coast. The change in marine services will
trandate 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 systemsor high costsfor individualsand businesses using the services. Whileimprovingair
and marine transportation services to Happy Valley-Goose Bay will provide benefits to the area, improving
existing services and continued maintenance of these services will require a substantial investment. Also,
user costswill likely increase.

In contrast, the all-season, ground transportation link provided by the TLH - Phase I11 will provide benefits
that outwei gh maintai ning and/or improving existing air and marinetransportation services. Theyear-round,
lower cost transportation system provided by ahighway system spanning Labrador 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 |11 has the potential to result in considerable social and economic benefits.
However, these effects will not occur if the proposed project does not proceed.
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Without the TLH - Phase I11, 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 Il portion of the TLH. This
recently completed highway will createopportunitiesfor new and accel erated devel opment activity and future
economic growth in the region. Potential changes to the existing transportation systems in this region and
the associ ated soci 0-economic effectswere assessed in the environmental assessment for the Phasell portion
of the highway (JW 19984). 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 Ill is constructed.

Projects, such asthe Voisey’ s Bay mine/mill development and possibly the Churchill River Power Project,
will generate considerable economic activity that may help to curb the population 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.

The change in transportation services in the region will aso lead to changes in the greenhouse gas (GHG)
emissions, in particular carbon dioxide (CO,) emissions, experienced intheregion (Table2.1). Calculations
indicate that GHG emissions will likely be less following the completion of the TLH — Phase IIl and
elimination of the ferry service and reduced air service.

Table2.1 Greenhouse Gas Emissions (CO,) Associated with Regional Travel
Estimated Level of CO, Estimated Level of CO,
Generated by Current Travel Generated by Future Travel
(ktonnes) (ktonnes)

Passenger and Light Duty Vehicles 431
Heavy Duty Trucks 0.19
Ferry 4.3
Aircraft 0.8 0.09

Total 51 4.49

The effect of the project on transportation-related GHG emissions was cal culated based on the assumption
that highway construction would result in the elimination of the ferry service, areduction in the air service
to the communities, and a sustained vehicular traffic al year on the highway.

To calculate vehicle GHG emissions, emission factors were taken from Faiz et al. (1996) for heavy duty
diesel trucks and for passenger vehicles. Truck fuel consumption was estimated to be 38 L/100 km. Cars
and light trucksare estimated to consume 10 L/100 km. These estimatesare withinapproximately 10 percent.

The future vehicle traffic on the road is estimated to be 200 cars per day, for adaily total of 80,500 vehicle
kilometres. The CO, emissions associated with this traffic is estimated to be 11.8 tonnes of CO,/day. An
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additional estimated two tractor trailers would emit a further 518 kg of CO,/day. For an annual operating
period of 52 weeks, the annual CO, emissions would be 4.5 ktonnes.

Thefuel consumption of theferry isestimated to be 1,584,000 L/year, based on an assumption of threeferry
trips per week for 22 weeks per year, with 72,000 L of fuel being used each week (i.e, 24,000 L per round
trip of 24 hours). On combustion, thisis equivalent to an annual CO, emission level of 4.3 ktonnes.

Aircraft were assumed to be Twin Otter or other small aircraft, and fuel consumption was estimated from
FAA 1994. Aircraft fuel consumption is estimated at 210 L/hr at cruising speed. The adjustment in air
service to accommodate changes in demand and scheduling will be a reduction from daily flights through
eight airports to a weekly flight through five airports. Assuming that this will correspond to equivalent
cruising flight time reductionsfrom four to three hours, the CO, emissionsreduction is cal culated to be from
0.8 to 0.09 ktonnes/year; that is, approximately afactor of 10.

Forest and wetland ecosystems have the ability to remove carbon from the atmosphere (as CO,) and to
incorporate this carbon into plant biomass. The decay of this biomass leads to the accumulation of carbon
in forest soilsand wetlands. Preservation of these carbon sinksis now recognized as an important measure
in reducing levels of atmospheric CO,.

While the GHG emissions may be reduced due to the changes in transportation in the region, there will be
acorresponding decreasein carbon sinksin theregion. The clearing of the proposed right-of-way will result
in the disturbance of approximately 840 ha for the outfitter route. Thiswill include the permanent |oss of
approximately 496 haof standing biomassin forested land, which will be cleared for the outfitter route right-
of-way). Construction activitieswill also lead to the loss of carbon from soils as a result of disturbance of
soils on the right-of-way. Loss of soil carbon occurs whenever soils are disturbed and manipulated, and
results from increased activity of soil micro-organisms.

Loss of carbon from standing forest biomass is considered to be low when compared to the extent of carbon
lossesdueto forest harvesting and forest fires. Approximately 25,000 haof Labrador forestswaslost tofires
alonein 2002. During construction, salvageablewood resourceswill be allocated for other processing, such
asfor fibre of lumber, in order to preserve some of this carbon in a non-atmospheric form. Minimizing the
areaof soilsand vegetation disturbed during construction will help to mitigatelossesif carbon from standing
biomass and from soils.

Following construction, all areas with the exception of the permanent road surface and shoulders will bere-
vegetated. Soil carbon that islost during construction will therefore be replenished over time, once roadside
vegetation becomes established and is maintained.

2.2  Alternative Meansfor Carrying Out the Project

Severa alternative routes were considered for the TLH - Phase Il (Figure 2.1). Review of these routes
considered the following:

. topographic and geographic factors;
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. technical/engineering factors, such asdesign considerations, construction and maintenance standards,
and watercourse crossing numbers, size and location;

. environmental factors;
. socio-economic factors; and
. construction and operation costs.

Theaternative routes were al so considered on the basis of thefollowing environmental and socio-economic
criteriaoutlined in the guidelines for the EISSCSR (Appendix A):

. avoidance of wetland aress;

. avoidance of adverse effects on and enhancement of benefits for existing or potential tourism
operations;

. avoidance of environmentally sensitive aress;,

. avoidance of additional stress on land and resources through increased access;

. avoidance or reduction of effects on Innu land use;

. avoidance or reduction of effects on the proposed A kamiuapishku/Mealy Mountains National Park;
and

. avoidance or reduction of effects on woodland caribou (MMCH).

Thirteen route alternatives were considered for the TLH - Phase lll. Each of these alternativesis described
below and shown in Figure 2.1.

2.2.1 Original Proposed Routesfor theTransLabrador Highway in Central Labrador (A6 and A7)

A study conducted by Fiander-Good Associates Limited (FGA) between 1991 and 1992 under the
Comprehensive L abrador Cooperation Agreement assessed the social and economicfeasibility of developing
a highway system through Labrador that would connect with the National Highway System (FGA 1993).
This study was overseen by an advisory committee comprised of representatives from the federal and
provincial governments, Joint Councils of Labrador, Combined Councils of Labrador and the Labrador
Community Futures Committee. As part of this larger study, FGA (1993) considered the options of
constructing and not constructing ahighway through central and southern Labrador. FGA (1993) considered
two route options through southern Labrador: aroute heading southeast from Muskrat Falls through central
Labrador with no connecting routesto 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).
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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 development, avoidance of wetland areas and reducing
interference with lands traditionally 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
($225.1 million), the province ($115 million) and Canada ($158.6 million). WST chose to revise thismore
easterly route by bringing it further east and providing moredirect accessto southern Labrador 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 Il devel opment to devel op the coastal route (A7), the Muskrat
Falls to Forteau (Direct Link) Route (A6) was no longer considered as an aternative. However, during
consultation with the Innu Nation during the planning for the TLH - Phase I11, the Innu indicated that they
would likefurther consideration given to the A6 route. The Innu had major concernswith the A7 route (i.e.,
the portion of A7 crossing the interior area as shown on Figure 2.1) due its proximity to Park Lake
(latuekupau) and the Eagl e (1 atuekupau-shi pu) 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.

Based on the concerns of both parties, it was decided to drop the A7 route from further consideration. While
some additional consideration was given to the A6 route, it was not selected asthe preferred alternative due
to the fact that it would not provide the connecting link with the coastal highway aready developed.

2.2.2 Preferred Route (Al, 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 areais Mishtashini-shipiss) to intersect with Phase | route of the TLH
approximately 9 km west of the Hamilton River Road intersection in Happy Valey-Goose Bay. This
intersection of the Phase |1l and | portionsof the TLH islocated withinthe 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 a distance of 175 km to Cartwright Junction (87 km south of Cartwright).
This 250-km section of highway comprises three route aternatives (A1, A4 and A5) shown on Figure 2.1.
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Thisrouting (A1, A4 and A5) best approximatesthe route asidentified in Innu Nation (2002). Therationale
provided by Innu Nation (2002) for this route 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 particular the Eagle River (latuekupau-

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

Based on the interest shown by Innu Nation (2002) for this routing, and technical and economic
considerations, this routing was determined to be the preferred routing. This preferred routing was subject
to an environmental assessment, which is presented in JW/IELP (20033).

2.2.2.1 Black Rocks (Mishtashini-shipiss) Crossing (A1)

Thisisthe preferred location for abridge and causeway crossing on the Churchill River. Thisaternativeis
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 is the least expensive
of the crossing alternatives and will have ashorter construction schedule. In addition, it isthe crossing point
on the Churchill River that is preferred by the Innu Nation (Innu Nation 2002).

2.2.2.2 Route North of Uinikush (A4)

This section of highway begins approximately 44 km from the crossing of the Churchill River. The route,
approximately 56 km in length, proceeds north of Crooks Lake (Pepuakamau) and extends east to join
Alternative A5. Both Alternatives A4 and A5 were identified in Innu Nation (2002).

2.2.2.3 Route Between Park L ake (latuekupau) and Mashku-nipi (A5)

This highway route proceeds north of Crooks Lake (Pepuakamau) and south of Park Lake (latuekupau) for
adistance of approximately 117 km. Thisalternative was originally part of the A11 alternative (see Section
2.2.4.4) identified by Innu Nation (2002).

2.2.3 Alternativesfor Crossing the Churchill River

Two optionswere considered for crossing the Churchill River, A2 and A3 (Figure 2.1). Both optionswould
extend south of the Churchill River to connect with the eastern portion of the route through the interior.
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2.2.3.1 English Point Crossing (A2)

Using thisalternative, 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
trand atesinto 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 a bridge 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 also cross the Kenamu River
(Tshenuamiu-shipu) and follow the river south, which were concerns for the Innu (Innu Nation 2002).
Therefore, this alternative was not considered further.

2.2.3.2 Muskrat Falls Crossing (A3)

Using thisalternative section, the highway woul d begin to thewest of Happy Valley-Goose Bay with abridge
acrossthe Churchill River at Muskrat Falls. It would then extend southeast for approximately 47 km before
joining the preferred route (A4 and A5). This alternative would add an extra 11 km to the preferred route,
againtrand atinginto additional costsof 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, aswell ascostsassociated with providing an additional year of marineservices. Estimated costs
for operating the marine services in Southern Labrador for an additional year are $4.5 million.

Both the Town of Happy Valley-Goose Bay and Newfoundland and Labrador Hydro (NLH) indicated
concernswith thisalternate crossing point. The Town of Happy Valley-Goose Bay considersthe routeto be
too far away from the town to support economic development initiatives in 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 translate into additional costs for highway development. Therefore, this
alternative was not considered further.

2.24 Alternative Routesthrough Central Labrador

There were 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.

2.2.4.1 Routefrom A7 to English Point (A8)

Thisroute, approximately 50 kminlength, wasproposed by the Town of Happy V alley-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. Whilethis alternative would shorten the highway by approximately 40 km and transate into
acost savingsof approximately $12 million for construction (at $300,000 per kilometre), as noted previously
the bridge crossing at English Point would cost approximately $70 million. There were aso technical and
environmental concerns associated with using this proposed routing. The Innu were concerned about the
route proximity to the Kenamu River and were opposed to having the highway placed in theriver valley. In
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addition, the river valley was noted as having highly erodible soils (Innu Nation 2002). These concerns
regarding the A8 route and the fact that concerns about the A7 route led to its no longer being considered as
an aternate, meant there was no need for further consideration of A8.

2.2.4.2 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 alternative was not
considered further.

2.2.4.3 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 Lake (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,
trangating 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 aternatives A11 and A12 (discussed below). However, it also passed 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 was not considered further.

2.2.4.4 Route North of Mashku-nipi (or Kamishikamat) (A11)

This proposed alternative route of approximately 36 kminlength islocated east of A4. It proceeds north of
Crooks Lake (Pepuakamau) and extends east to join Alternative A5 on the preferred route. Thisalternative
wasnot 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 was not considered further.

2.2.4.5 Route through Nekanikau (A12)

This proposed alternative route of approximately 58 km in length would shorten alternative A10. It passes
south of CrooksLake (Pepuakamau) and extendseast to join A5 onthepreferred route. Major concernswere
identified with thisalternative, including the crossing of the South Branch of the Eagle River and aburial site
located in the area. The Innu consulted regarding route alternatives preferred to have the TLH - Phase 111
located away from the Nekanikau area, which has been used traditionally by the Innu (Innu Nation 2002).
Therefore, this route was not considered further.

2.2.4.6 Route Proposed by Outfitters (A13)

This is an aternative route that extends south of A10. This route was identified by members of the
Newfoundland and Labrador Ouitfitters Association during the consultation program.

At approximately 280 km in length, this proposed route is approximately 30 km longer than the preferred
route (A1, A4 and A5). This trandates into approximately $8.3 million ($300,000 per kilometre) in
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additional construction costs and additional annual maintenance costs of approximately $137,500 ($5,000
per kilometre annually). However, a cost savings of approximately $1.5 million would be realized through
the elimination of the bridge on the South Branch of the Eagle River. This would reduce the additional
construction costs for this route to approximately $6.8 million, but an additional year would be added to the
construction schedule. Additional costs would apply for maintaining the marine ferry service for an
additional year (currently estimated at $4.5 million annually). Therewill also be additional costsfor users
of the highway.

Review of Innu Nation (2002) indicated that there were concerns about any devel opment occurring around
the main lakes of theregion that are used by the Innu for harvesting activities, and that development would
be best kept away from these areas. Of particular concern was the area of the Eagle River headwaters,
through which the outfitter route would pass. Innu Nation (2002, p. 4) states: All Innu consulted believe that
the road must be kept asfar away as possible from the main lakes used by the Innu for harvesting activities.
These lakes include Uinikush, Nekanikau, Pepuakamau (Crooks Lake), Uapinatsheu-nipi, Mishtashini,
Mitshi shutshishtun, Eshkanat-katshipukutiniht and Mashkunipi. Further concern is raised in Innu Nation
(2002) about non-Innu access to lands in areas crossed by the highway, in particular access to areas in the
headwaters of the Eagle River (Iatuekupau-shipu).

The ouitfitter route segment, identified as A13 in Figure 2.1, crosses the Eagle River headwaters. Asthe
Eagle River headwaters were clearly stated as a concern for the Innu, the outfitter route which also traverses
the headwaters did not appear to alleviate thisissue. Thus, combined with the additional costs and schedule
implication, the outfitter route was not considered further in the EIS/CSR completed by JW/IELP (2003a)
in January 2003.

Following direction from the Minister of Environment in April 2003, the outfitter route as a possible routing
for the TLH - Phase Il was subjected to more detailed study. This EIS/CSR presents the results of the
environmental assessment on the outfitter route.

2.2.5 Conclusion on Alternative Routes

Of the possible route options, the preferred route (A1, A4 and A5) and ouitfitter route (A 13 segment and the
portions of the preferred route that are common to the outfitter route) are the only two options that are
considered further for the TLH - Phase |1l and subjected to an environmental assessment. As noted, the
environmental assessment of the preferred route is provided in JWW/IELP (2003a). This EIS/CSR provides
the environmental assessment for the outfitter route.

Theremaining alternativeswere not considered further for variousreasons. Theoriginal routes (A6 and A7)
identified by FGA (1993) were eliminated from further consideration, duein part to the decisions made with
respect to the routing of TLH - Phase [l. The Muskrat Falls to Forteau (Direct Link) route (A6) did not
provide the connecting link with the coastal highway already developed. The Innu had major concernswith
the A7 route due to its proximity to Park lake (latuekupau) and the Eagle (Iatuekupau-shipu) and Kenamu
(Tshenuaniu-shipu) rivers, aswell as other areas used by the Innu. There were also technical concernswith
thisroute, including the crossing points on the Eagleand Kenamurivers, and thefact that the route was closer
to the mountains, had a higher elevation and crossed rougher terrain.
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The alternative crossing locations on the Churchill River also posed concerns. The English Point crossing
(A?2) would crossthe Kenamu River (Tshenuaniu-shipu) and thefollow theriver south, which wasaconcern
for the Innu. Inaddition, the cost of bridge for this crossing location was estimated at $70 million. Boththe
Town of Happy Valley-Goose Bay and NLH expressed concerns with the Muskrat Fall (A3) crossing
location. The town considered the route to be too far from the town to support economic devel opment
initiativesin central Labrador, while NLH was concerned about the constraintsthat abridge at Muskrat Falls
may place on hydro devel opment.

With respect to the alternative routings through central Labrador, only the A4 and A5 segmentswhich are
part of the preferred route and the A 13 segment which isa part of the outfitter route are being considered in
the environmental assessment. The remaining route segments either posed potential concernsfor Innu land
use dueto their proximity to lakes and riverstraditionally used by the Innu or had originally been considered
in connection with the original A7 routing, which was eliminated due to concerns raised by the Innu and
technical considerations.

2.3  Comparison of Preferred and Outfitter Routes

This section focuses on the two routes considered for TLH - Phase I11, the preferred route (as previously
assessed in JW/IELP (2003a)) and the outfitter route (the subject of the environmental assessment presented
in this report).

2.3.1 Technical Factors

The preferred route for the TLH - Phase |11 comprises three route segments (A1, A4 and A5) as shown on
Figure2.1. This250-km route 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 the Phase | route of the TLH
approximately 9 km west of the Hamilton River Road intersection in Happy Valey-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).

The outfitter route outlined in discussions with the Newfoundland and Labrador Outfitters Association
includes portions of the preferred route (i.e., that is the segments on the western and eastern end of the
preferred route) and a alternative alignment (as shown by A13 on Figure 2.1) for the central portion of the
route. Thiscentral portion extends further into the southern portion of central Labrador, connecting with
the A4 route section in the west and the A5 route section in the east. At approximately 280 km in length, the
outfitter route alternative is approximately 30 km longer than the preferred route (A1, A4 and A5).
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The crossing structure types proposed for both routes are summarized in Table 2.2.

Table2.2 Proposed Crossing Structure Type

Structure Type Preferred Route Outfitter Route
Bridge/Causeway 1 1
Bridge

Single Span 3 2

Two Span 2 1
Pipe Arch 17 8
Cylindrical Culverts/Circular Pipe 72 103
Total 95 115

2.3.2 Biophysical Factors

In light of the criteria listed in Section 2.2, a number of biophysical aspects of the area were reviewed,
including noise, climatic conditions, topography and terrain, water, wetlandsand riparian habitat conditions,
wildlife and fish and fish habitat.

2.3.2.1 Ambient Noise

With respect to ambient noise levels, conditions along the outfitter route can be expected to be similar to
those found along the preferred route. The areain which both the preferred and outfitter routesare found s,
for the most part, wilderness with virtually no human-made noise. Ambient noise will vary depending on
factors, such asterrain, temperature, season, wind and proximity to naturally occurring noise sources such
as running water or rapids. Ambient noise levels may vary by over a factor of 10 depending on site
conditions. Background noise levels are anticipated to be in the range of 20 to 30 dBA (i.e., decibelsin the
A-weighted spectrum, which reflects the spectral response of human hearing) (Kingler et al. 1982). Beside
amedium stream with small rapids, noise levels may approach 50 dBA, roughly the level of conversation.
For exampl e, ambient noise measurements collected along three riversin the interior of Labrador (Kenamu,
Kenemich and Naskaupi Rivers) ranged between 52 and 64 dBA, depending on site conditions (Trimper et
al. 1998). Thelower noiselevelswere recorded at wooded sites along slow-moving water, while the higher
noise levels were recorded in open areas near rapids.

2.3.2.2 Climate

The outfitter routefor the TLH - Phase 111 lieswithin the same climatic regions asthe preferred route. These
climatic zones are illustrated in Figure 4.1. The outfitter route extends further south in the Southeastern
Labrador Interior climatic zone, which is closer to the Strait of Belle Isle frontal cyclone track than the
Interior Labrador climatic zone. The climate in the Southeastern Labrador Interior zone is|ess continental
than the Interior Labrador zone to the north, with a greater proportion of total precipitation occurring in
winter. Annual precipitation for the Southeastern Labrador Interior zoneisin the 1,000 to 1,200 mm range,
compared to arange of 900to 1,100 mm in Interior Labrador zone. Thus, the outfitter route extends further
south into an area that may be subject to higher levels of snowfall.

NFS09308/M6-0008 » TLH - Phase I11 Alternative (Outfitter) Route EISCSR » October 6, 2003 Page 26
© Jacques Whitford Environment Limited and Minaskuat Limited Partnership 2003




2.3.2.3 Topography and Terrain

The elevation along both the preferred and outfitter routes ranges up to approximately 600 m above sealevel
(asl). The outfitter alternative is relatively more rugged than the preferred route to the north. Along both
routes, occurrence of permafrostislikely isolated and located mainly in wetland areas. Dominant vegetation
along both routes is comprised of closed, dense stands of black and white spruce with balsam fir on slopes.

Both the preferred and outfitter routes cross Grenville Province lithologies of Late Paleoproterozoic age
(1,000 million and 1,700 million years). The region is divided geologically into several components:
gneisses, foliated granitoid rocks and a metamorphosed mafic intrusion occur in the south; the Mealy
Mountains Intrusive Suite, comprising anorthosite and monzonite, and minor leucotroctolite, leuconorite,
monzonorite, quartz monzonite and granite occurs in the north; and gneisses and moderately to strongly
foliated granitoid rocks occur in the east.

The geology underlying the area of the outfitter route comprises similar lithologies to that seen along the
preferred route for the TLH - Phase I1l. Rock along the outfitter route consists of granodioritic orthogneiss
(lesser quartz dioritic and granitic orthogneiss), graniteand syenite plutons, and granitoid rocks of theMealy
Mountains Intrusive Suite.

Surficial geology comprises dominantly basal lodgement tills and ablation till, with lesser glaciofluvial
deposits, such as eskers, ascompared to the preferred route. Similar to the northern area, there are numerous
geomorphological features, as identified from surficial geology maps, in the vicinity of the outfitter route.
These features include structural linears, drumlins, morainal ridge, esker, abandoned river channel, kettle
holes, abandoned beach ridge and escarpment in unconsolidated materials.

Currently, thereare no mineral exploration licensesheld near the areaof the preferred or outfitter routes. The
nearest exploration activity is approximately 90 km to the east-southeast. Two mineral occurrences were
identified along the outfitter (A13 section), one for iron and the other mica. However, on the eastern end of
the preferred route (the section common to both the preferred and outfitter routes) there were four mineral
occurrences (all micaoccurrences). Therewere also three mineral occurrences (two pyrite and onetitanum)
on the section of the preferred route, not shared with the outfitter route.

Outcrop exposure in the area of the outfitter route is relatively limited, only one area of potential acid-
generating rock was identified on the A13 section of the route and the geology consists of rock that is
generally not known to be acid-generating. Therefore, the potential for encountering acid-generating rock
isalso limited. While potential for encountering acid-generating rock is higher along the preferred route,
only one area of potential was identified on the central portion of the route. The western segment of the
preferred route that is also common to the outfitter route has the greatest area of potential for encountering
acid-generating rock.
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2.3.2.4 River Basins

Key highlights of acomparison between theriver basins associated with the preferred route and the outfitter
routes are:

The length of preferred route for TLH - Phase I11 is approximately 250 km.
The outfitter route alternative is 280 km long, extending approximately 30 km (11 percent) longer
than preferred route.
The outfitter route alternative has approximately 153.5 km of route between stream crossing #37 to
#382 that deviates from the preferred route (i.e., alternative section of preferred route is 126 km).
These two alternative route sections are the focus of the following comparison.
The section of preferred route between crossings 37 to 82 consists of
) approximately 21 km in the Kenamu River basin; and

approximately 105 km in the Eagle River basin.
The section of outfitter route alternative between crossings 37 to 82 consists of :

approximately 14 km in the Kenamu River basin;
) approximately 19 kminthe St. Augustin River basin (draining southward to the Quebéc North
Shore);
approximately 115.5 km in the Eagle River basin; and
approximately 5 km in the Joir River Basin, atributary to Little Mecatina River.
The common section on the eastern end of the route has approximately 11 km in the Eagle River
basin.
The common section on the western end of the route has approximately 25 km in the Kenamu River
basin.

A summary of route length information for theriver basins crossed by both the preferred and outfitter routes
ispresented in Table 2.3.

Table2.3 Summary of Route Length Through Seven River Basins

. . Approximate Route Length (km)
River Basin Preferred Route Outfitter Route

Churchill River Basin 134 134
Traverspine River Basin 217 217

Kenamu River Basin 51 42
Distance common to both routes 33.7 33.7
Eagle River Basin 120.5 134.1
Distance common to both routes 11.4 11.4

Joir River Basin 0 6.3
St. Augustin River Basin 0 18.9
Paradise River Basin 477 477
Total 254.3 284.1
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The difference between the two route sections is that the outfitter route alternative is approximately 30 km
longer than preferred route. The length of the outfitter route within the Kenamu River basin is 85 percent
the length of the preferred route. The outfitter routeis9 percent longer within the Eagle River basin, and 24
km of the outfitter route alternativeiswithinthe St. Augustin River basinand 5 kmisinthe Joir River Basin,
which are not traversed at al by the preferred route.

2325

Water cour se Crossings

Key highlights of a comparison of watercourse crossings along the preferred and outfitter routes are:

The outfitter route aternative has watercourse crossings # 37 and #82 at the west and east ends

respectively, and there are:

- 44 watercourse crossings located along the preferred route between crossings #37 and #82
including:

five preferred route crossings are in the Kenamu River basin, and

39 preferred route crossings are in the Eagle River basin;

61 watercourse crossings in addition to #37 and #82 are located on the outfitter route

aternative; and

51 other crossings are located on the preferred route, giving atotal of 112 crossings for the

outfitter route aternative.

Three watercourse crossings on the outfitter route alternative are in the Kenamu River basin:

- oneis afirst-order watercourse with upstream basin less than 2 km?;

oneis afirst-order stream with upstream basin less than 2 km?;

oneisathird-order or greater stream (compared to two on the preferred route); and

there are no second-order streams (compared to one on the preferred route);

Thereare49 watercourse crossings on the portion of the outfitter route alternativelocated inthe Eagle

River basin:

- 18 are first-order streams with upstream basins less than 2 km? (compared to 16 on the

preferred route);

10 are first-order streams with upstream basins greater than 2 km? (compared to six on the

preferred route);

seven are second-order streams (compared to eight on the preferred route);

13 are third-order or higher streams (compared to eight on the preferred route); and

one crossing appears to be at a narrow portion of alake (compared to one on the preferred

route).

There are nine watercourse route crossings along the outfitter route alternative that arelocated in the

St. Augustin River basin, which drains southward to the Quebéc North Shore. Five of these crossings

are on first-order streams with upstream basins greater than 2 km?.

A summary of the watercourse crossings located in the river basins crossed by the preferred and outfitter

routesi

Kl

spresented in Table 2.4.
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Table2.4 Summary of Watercourse Crossings in Six River Basins Along the Preferred and
Outfitter Routes

Water cour se Crossing I nfor mation Preferred Route Outfitter Route

Churchill River Basin Total Watercourse Crossings 12 12
1% order streams (basins < 2 km?)
1% order streams (basins > 2 km?)
2" order streams (basins < 2 km?)
2" order streams (basins > 2 knv)
3" or more order streams

Traverspine River Basin Total Watercourse Crossings
1% order streams (basins < 2 km?)
1% order streams (basins > 2 km?)
2" order streams (basins < 2 km?)
2" order streams (basins > 2 km?)
3" or more order streams

Kenamu River Basin Total Watercourse Crossings
1% order streams (basins < 2 km?)
1% order streams (basins > 2 km?)
2" order streams
3 or more order streams

Eagle River Basin Total Watercourse Crossings
1% order streams (basins < 2 km?)
1% order streams (basins > 2 km?)
2" order streams
3" or more order streams
Crossing a pond

St. Augustin River Basin Total Watercourse Crossings
1% order streams (basins < 2 km?)
1% order streams (basins > 2 km?)
2™ order streams
3 or more order streams

Paradise River Basin Total Watercourse Crossings 13
1% order streams (basins < 2 km?) 2
1% order streams (basins > 2 km?)
2" order streams
3" or more order streams 4

Total Watercourse Crossings for Route 95 115
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Theoutfitter route hastwo |esswatercourse crossingsin the Kenamu River basin, but nine moreinthe Eagle
River basin. Asthree of the Kenamu River crossings and all 49 of the Eagle River crossings on the outfitter
route are upstream of the preferred route crossings, it is intuitive that they are comparatively smaller in
upstream basin area and, therefore, proportionately smaller in flows. Nine stream crossings are in the St.
Augustin River basin, for a total of 71 crossings on the outfitter route alternative, which is 16 more
watercourse crossings than along preferred route.

2.3.2.6 Water Quality
Water sampleswere collected at 25 sites along the A13 segment of the outfitter route in 2003 to augment 35

sites that were sampled along the preferred route in 2002. The water was very dilute, low colour, low
turbidity, neutral to slightly acidic, low alkalinity and low dissolved organic carbon. Metal concentrations
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were al low except for elevated aluminum and iron. The water quality is typical of that found in other
regions of Labrador and on the Island.

Theouitfitter routealternative crossesthe St. Augustin River approximately 2 km downstream of St. Augustin
Lake (Unnamed Lake). Environment Canada sampled this lake at four stations in September 1983 for the
NAQUADAT database (Lockerbie 1987). Theresultsof their sampling were similar to those of the samples
taken along other river basins along the TLH - Phase 111 route.

2.3.2.7 Wetlands

Wetland habitats (i.e., lichen scrub/open bog, open bog, string bog and tree bog) comprise approximately 32
percent of the landscape within 5 km of the outfitter route. In comparison, approximately 29 percent of the
landscape within 5 km of the preferred route is comprised of wetland habitats. Since both routing options
occur inthe sameecoregion, vegetati on associ ated with these wetl and habitatswoul d likely bethe samealong
both routes. Similarly, riparian habitat would likely be comprised of the same vegetation species on both
routes.

The wetland forms present along the preferred and outfitter routes are provided in Table 2.5. A total of 345
wetlands were identified within 100 m of the centre line of the preferred route, while 444 wetlands were
identified within 100 m of the ouitfitter route.

Table2.5 Wetland Type Found Along the Preferred and Outfitter Routes

Wetland Type and Form Number within 100 m of Right-of-Way Proportion of all Wetlands (%)
Preferred | Outfitter Preferred | Outfitter

Bogs
Dome Bog 3 3 0.8 0.7
Basin Bog 86 133 24.9 29.9
Shore Bog 26 39 7.5 8.8
Slope Bog 66 80 191 18.0
String Bog 69 77 20.0 17.3
Total 250 332 725 74.7
Fens
Atlantic Ribbed Fen 11 18 3.2 4.0
Slope Fen 33 15 9.6 34
Stream Fen 9 13 2.6 29
Total 53 46 154 104
M ar shes
Kettle Marsh | 5 | 10 | 14 | 2.2
Swamps
Stream Swamp | 37 | 56 | 10.7 | 12.6
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2.3.3 Wildlife

The same avifauna species are expected to occur aong both the preferred and outfitter routes. Habitat
disturbance from highway construction and improved access during highway operation will occur on both
routes. The outfitter route has less forested area within 5 km than the preferred route (53 percent versus 61
percent). This, coupled with the absence of large river intersections (i.e., such as the Eagle River) on the
outfitter route, meansthere may belesshabitat potential for raptors such as osprey to occur along the outfitter
route. Results of surveys along the preferred and outfitter routes indicate that there are less osprey nestsin
the vicinity of the outfitter route than are found along the preferred route (one nest and five nests with in 50
m of the centre line, respectively).

Conversely, the larger quantity of open habitat types along the outfitter route (40 percent of land areawithin
5 km of routeis barren or wetland habitat) may result in increased habitat potential for species at risk such
asthe short-eared owl. One short-eared owl was observed along the preferred route during surveysin 2002
and one short-eared owl was observed along the outfitter route during surveysin 2003. Other speciesat risk
such as harlequin duck and the Mealy Mountain caribou may be found along either route. However, the
outfitter route alternative is closer to the southern periphery of the MMCH range.

2.3.4 Fish and Fish Habitat

Fish habitat was surveyed at al of the watercourse crossings on the A13 segment of the outfitter route. No
primary data have been collected along the outfitter route with regard to fish habitat. Limited dataon either
route have been obtained for fish, including sampling using el ectrofishing at sel ected crossing sites conducted
in2003. Approximately 18 km of the outfitter routeislocated inthe St. Augustin River watershed, with nine
watercourse crossingsin the upper basin. The 1983 sampling conducted in St. Augustin Lake included fish
tissue analysis (Lockerbie 1987)). Northern pike, brook trout and white sucker were taken in the lake.

2.3.5 Socio-economic Factors

Inlight of the criterialisted above, anumber of socio-economic aspects of the areawere reviewed, including
historic resources, community life, resource use and users, parks and special areas, tourism and recreation,
and employment and business.

2.3.5.1 Historic Resour ces

Thereare41 recorded archaeol ogical and ethnographic siteswithin al0km-widecorridor alongthepreferred
route, 37 of which were found during the 2002 field survey (IELP 2002). The field assessment yielded
evidence of precontact use of the project areaat two sites, both dating to the Intermediate Indian period (3,500
to 2,000 Before Present (BP)). In addition, 35 sites dating to the late historic and/or contemporary period
wereasoidentified. Several Innucamp locations and Settler tilts used during the early part of the twentieth
century were also recorded. However, the cultura affiliation of a number of recent sites and particularly
cutting locations and trails remain undetermined and could indicate activities conducted by either group.
Most of the sites discovered in 2002 are located in the western portion of the project area. Further
investigation will be conducted along the highway route prior to construction.
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It was estimated that approximately 15 percent of the sites located to date were situated on or at short
distances from the preferred route and would be directly affected by construction. In addition, 85 percent of
the sites located within the corridor may be indirectly affected by the project due to improved access to the
project area during construction and operation.

The potential for historic resources within the project area appearsto be high in six areas (50 percent of the
total number of areas investigated during the 2002 field survey; e.g., river junctions and preferred sections
of shorelines such as points and constrictions). Of these, five lie in the western portion of the project area.
Elsewhere, the potential varies from low (one area) to moderate or reduced (three areas) or remains
indeterminate (two areas).

Based on the best information available at this time, it is anticipated that the probability of encountering
archaeological resourcesisaso highly variable across the outfitter route. The shoreline of magjor streams
and lakes have the highest potential to yield important historic resources. The outfitter route alternative
crosses 115 watercourses, in contrast to the preferred route which crossed 95 watercourses. Itispossiblethat
theoverall potential of thewestern portion of the study areawould a so bethe highest. However, the outfitter
route extends further away from the coast and traverses extensive bog at the headwater of rivers and
tributaries, particularly in the western portion of the route. It also traversesinter-fluvial upland areas. The
overall archaeological potential for such areasis thought to be lower. It isworth noting that several eskers
are located near the outfitter route. Eskers are commonly used as sources of granular materials for road
construction, but they also serve as passage routes for caribou through the taiga and they were among
preferred hunting locations (JWEL 2000). Therefore, it is anticipated that the archaeological potential of
the area may be higher due to the presence of these features. There were six areas of positive potentia
identified along the outfitter route in a study of archaeological potential conducted on the route (Appendix
E), including three areas with moderate-high potential.

2.3.5.2 Community Life

The outfitter route for the TLH - Phase |11 crosses the same regional economic zones as those crossed by the
preferred route. All communities of central and southern Labrador (i.e., Happy Valley-Goose Bay, North
West River, Sheshatshiu and Mud Lake on the western end of the proposed highway and Cartwright,
Charlottetown, Port Hope Simpson, St. Lewis and Mary’s Harbour at the eastern end) will experience
changes as aresult of the final highway link across Labrador. Aspects of community life apply to both the
preferred and outfitter routes. However, as the outfitter route alternative is longer, it will mean a greater
travel distance between the Lake Melville area and the coast.

2.3.5.3 Resource Use and Users
Resource usersinthevicinity of the proposed TLH - Phaselll preferred and outfitter routesinclude the Innu,

Settler/Metis, other Labrador residents and tourists to the area. A variety of resource use activities are
occurring throughout south-central Labrador and other activities could potentially beinitiated in either area.
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There are 115 watercourse crossings along the outfitter route. These watercourses are located within six
watersheds. Churchill River; Traverspine River; Kenamu River; Eagle River; Paradise River; and St.
Augustin. The outfitter route also crosses a portion (5 km) of the Joir River watershed area. Therefore, the
outfitter route alternative would involve two watersheds more than the preferred routing. This has
implications for involvement of other user groups, not previously associated with the area around the
preferred routing.

While hunting and fishing in central and southern Labrador are undertaken by local residents, visitors from
elsewhere in the province, Canada and other countries also participate in wildlife harvesting and fishing.
There are 19 commercial outfitting campslocated in central and southern Labrador near the TLH - Phaselll
preferred and aternative routes (Table 2.6). These campsarefly-in camps, offering fishing and/or big game
hunting adventures. Fishing activity at these camps usually occurs within 5 to 10 km of the camp location,
and most of the angling activity is hook and release. With respect to the outfitter route alternative, the
majority of the outfitting camps are located to the north of the proposed route. Only two of the campslieto
the southeast of the proposed route (Figure 2.2). While some outfitting camps will be more distant from the
highway should the outfitter route be used, some of the campswill actually be closer to the highway (Table
2.6).

Both the preferred and outfitter routes would provide accessfor resource usersinto the Labrador interior for
activities such as fishing.

2.3.5.4 Parks and Special Areas

The study areafor the Akamiuapishku/Mealy Mountains National Park encompasses approximately 21,500
km?, extending from Lake Melville and Groswater Bay, south to the Eagle River watershed and east from the
Kenamu River to the coast of Labrador. Both the preferred route and outfitter route alternatives are located
within the national park study area; however, the outfitter route alternative islocated in the southern portion
of the national park study area. Either routing alternative would provide access for resource usersinto the
park.

The outfitter route aternative is located south of the two International Biological Programme (IBP) sites
located in the vicinity of the route, while the preferred route crosses one of the IBP sites. There are no
designated or nominated heritage rivers in Labrador. Both the preferred and outfitter routes cross the
watersheds of the main riversin the region, as well as the main stem and tributaries of the rivers.

NFS09308/M6-0008 » TLH - Phase I11 Alternative (Outfitter) Route EISCSR » October 6, 2003 Page 34
© Jacques Whitford Environment Limited and Minaskuat Limited Partnership 2003




Table2.6

Commercial Outfitting Campsin the Vicinity of the Preferred and Outfitter Routes

Approximate

Approximate

. Distance from Distance from
*
No. Operator L.odge L ocation Preferred Route | Outfitter Route
(km) (km)
1 Adventure North Ltd. Crooks Lake Crooks Lake 8.1 26.4
2 Camp 1155 Ltd. Camp 1155 Upper Eagle River 11.9 19.9
3 Coopers Minipi Camps Anne Marie Lake Lodge Upper Minipi River 53.1 53.06
4 Coopers' Minipi Camps Minipi Lake Lodge Upper Minipi River 66.9 66.91
5 Coopers' Minipi Camps Minonipi Lodge Upper Minipi River 445 44.41
6 Department of National No Name Lake (Family No Name Lake 233 13
Defence Wilderness Camp)
7 Eagle Lake Sport Fishing Eagle Lake Lodge Eagle Lake 19.1 155
Ltd.
Goose Bay Ouitfitters Ltd. Lower Eagle River Lodge | Lower Eagle River 52.7 49.11
Igloo Lake Lodge Ltd. Igloo Lake Lodge Igloo Lake 185 321
10 Labrador Angling Awesome Lake Lodge Awesome Lake 93 93.0
Adventures Ltd. (English River)
11 Labrador Interior Outfitters St. Paul’s Lodge St. Paul’s River 58.8 24.3
Ltd. (Headwaters)
12 Labrador Outdoors Inc. Little Minipi Lake Lodge | Little Minipi River 49.2 49.2
13 Labrador Sportsfish Ltd. Eagle's Nest Eagle River 36.4 66.5
14 Labrador Venture Ltd. Birchy Lake Lodge Birchy Lake, Upper 434 26.3
St. Paul River
15 Osprey Lake Lodge Osprey Lake Osprey Lake (Eagle 137 53
River watershed)
16 Park Lake Lodge Inc. Park Lake Lodge Park Lake 19.6 49.2
17 Rifflin" Hitch Lodge Limited | Rifflin’ Hitch Lodge Eagle River 39 39
18 Six North Fishing Lodge Lac Mercier Lodge Lac Mercier 21.1 21.2
19 | Warrick Pike Whitey's Lodge Whitey's Lake 111 111

* See Figure 2.2 for approximate camp locations.
Sources: DTCR 2002g; T. Kent, pers. comm.; P. Dawe, pers. comm.; personal communications and interviews with outfitters.
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2.3.5.5 Tourism and Recreation

Thetourismindustry isan important part of the economy of Newfoundland and Labrador. Some of the more
popular tourism activitiesin Labrador at present includefishing and hunting, naturetourism (e.g., bird, whale
and iceberg watching), adventure tourism (e.g., hiking and boating), and cultural and heritage tourism (e.g.,
visiting historic sitesand festivals). Local residents al so participatein these and other recreational activities.
Thesetypes of activitiesare likely to continuein central and southern Labrador and participation levels may
actually increase as a result of completing the highway link across Labrador. These changes will occur
irregardless of whether the preferred or outfitter route is selected.

Aswith providing accessto resource users, touristswould have accessto areasin south-central Labrador with
either the preferred route or outfitter route. Also, either of the routes would provide alink between Happy
Valley-Goose Bay and Cartwright Junction allowing people to travel between the two regions and on to
locations in western Labrador and Quebéc or to the Labrador Straits and the island of Newfoundland. The
link, with either the preferred or outfitter route, will now allow ground transportation across Labrador.

One main difference between the preferred and outfitter route aternativesis that the outfitter route is more
distant from five of the outfitting camps, in comparison to the preferred route, and is closer to six of the
outfitting camps.

2.3.5.6 Employment and Business

Completing the TLH across Labrador has the potential to directly and indirectly affect local economies of
individual communities and of the region asawhole, irregardless of whether the preferred or outfitter route
is selected. There is potential for changes in the production and supply of goods and services, business
climate, and community life as aresult of improved access provided as aresult of completing the highway
link across Labrador. These changes would be the same for either the preferred or outfitter route.

The longer outfitter route will require an additional year of construction, as well as continuing the ferry
service for an additional year. This will have positive implications for employment and business
opportunities associated with an extra year of ferry service. While the outfitter route is longer and will
require some additional time to complete the work, it is not expected to change the number of workers
required. Also, it is anticipated that the jobs available during operation would be the same for either the
preferred or outfitter route.

A longer construction period also has implications for the broader economic benefits anticipated as aresult
of ahighway across Labrador, which will not berealized until thefinal link in the TLH has been completed.
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2.3.6 Economic Factors

The estimated costs for constructing the 250-km preferred route (A1, A4 and A5) is $75 million (assuming
$300,000 per kilometre), not including costs associated with bridges. Taking bridgesinto consideration, the
total cost for constructing the preferred routeis$100 million. Estimated annual operating costsfor a250-km
highway are $1.25 million.

The additional length (approximately 30 km) for the outfitter route transl ates into approximately $9 million
($300,000 per kilometre) in additional construction costs and additional annual maintenance costs of
approximately $137,500 ($5,000 per kilometre annually). However, a cost savings of approximately $1.5
million would be realized through the elimination of the bridge on the South Branch of the Eagle River.
Whilethiswould reduce the additional construction costsfor thisroute, an additional year would haveto be
added to the construction schedule to account for constructing a longer highway. Total estimated
construction costs for the outfitter route, with bridges, is $107.5 million. Estimated annual operating costs
for a 280-km highway are $1.4 million.

2.3.7 Conclusions

K ey aspectsof the preferred and outfitter routesare summarizedin Table 2.7. Usingthisinformation, various
comparisons can be made depending on the values of different stakeholders. For example, comparing the
length of route segments and the number of watercourse crossingsindicatesthat by using the outfitter route,
there will be alonger section of highway and a greater number of watercourse crossings within the Eagle
River watershed. The various characteristics of the routes were considered in the effects analysis for the
preferred route (as presented in JW/IELP (2003a)) and for the outfitter route environmental assessment as
presented in Chapter 7.0.

Table2.7 Comparison of Factors Associated with the Preferred and Outfitter Routes

No. | Criteria/Factors | Preferred Route | Outfitter Route
Technical and Physical Factors
1 Topography/Terrain/Elevation e Upto600m ad e Upto600mad
2 Geol ogy/Geomorphol ogy e 8 minera occurrence sites. e 7 minera occurrence sites.
No mineral exploration licenses near e Nomineral exploration licenses near
route. route.
6 areas of potential ARD. e 6 aressof potential ARD.
3 Soils/Permafrost * Glacia deposits<5 m. e Glacial deposits<5m.
* |solated permafrost (<10 percent). e Isolated permafrost (<10 percent).
4 Climate e Interior Labrador, Interior Lake e Interior Labrador, Interior Lake
Melville, Southeastern Labrador Melville, Southeastern Labrador
Interior. Interior.
¢ Extendsfarther into Southeastern
Labrador Interior - may be subject to
higher snowfall levels.
Route Length e 254km e 282km
Number of Watercourse Crossings | « 95 e 115
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No. Criteria/Factors

Preferred Route

Outfitter Route

7 Crossing Structure Size

1 bridge with causeway.

5 bridges (i.e., bridge only).
17 pine arches.

72 cylindrical culverts.

1 bridge with causeway.

3 bridges (i.e., bridge only).
8 pipe arches.

103 cylindrica culverts.

8 Area of Disturbance

750 ha disturbed by clearing for the
route.

481 ha of lost standing biomassin
forest land removed (carbon sink
|0ss).

840 ha disturbed by clearing for the
route.

496 ha of lost standing biomassin
forest land removed (carbon sink
|0ss).

Biological Factors

1 Raptors

25 nests within 800 m of centreline.
5 nests within 50 m of centreline.

15 nests within 800 m of centreline.
1 nest within 50 m of centreline.

2 Waterfowl

Species composition same between
two routes.

No harlequin ducks observed.
Largest grouping n=>50 birds.

Species composition same between
two routes.

No harlequin ducks observed.
Largest grouping n=22 birds.

3 Woodland Caribou

Located more centrally in MMCH
range.

Closer to southern periphery of
MMCH range.

Furbearers

105 beaver lodges.

86 beaver lodges.

5 Fish and Fish Habitat

Route crosses five major watersheds
with stream crossings in each.

No rare or endangered species
identified.

Route crosses seven major watersheds
with stream crossings in six of them.
No rare or endangered species
identified.

6 Species at Risk

33 potential sites for rare plants.
One short-eared owl observed.
No harlequin ducks observed.

47 potential sites for rare plants.
One short-eared owl observed.
No harlequin ducks observed.

7 Water Resources

Dilute, low colour, low turbidity,
neutral to dightly acidic, low
akalinity and low dissolved organic
carbon.

Low metal concentrations, except for
aluminum and iron.

Dilute, low colour, low turbidity,
neutral to dightly acidic, low
alkalinity and low dissolved organic
carbon.

Low metal concentrations, except for
aluminum and iron.

8 Wetlands (avoid wetlands)

345 wetlands within 100 m of centre
line.

29 percent of vegetation within 5 km
of right-of-way iswetland or other
open type.

442 wetlands within 100 m of centre
line.

32 percent of vegetation within 5 km
of right-of-way iswetland or other
open type.

9 Riparian Habitat

Average tree cover at stream
crossings: 48%.

Average open(bog) cover at stream
crossings: 6%.

11.4 haremoved by construction at
stream crossings.

Average tree cover at stream
crossings: 44%.

Average open(bog) cover at stream
crossings: 7%.

12.8 haremoved by construction at
stream crossings.

10 Environmentally Sensitive Areas

(avoid areas of known
sensitivities)

None specifically identified.

None specifically identified.
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No.

Criteria/Factors

Preferred Route

Outfitter Route

Socio-economic Factors

1 Historic Resources 41 archaeological and ethnographic 41 recorded sitesin vicinity of
sites within 10-km corridor. outfitter route.
35 late historic and/or contemporary Probability for archaeological
Sites. resources is variable across the route.
Severa early 20™ century Innu camps No field survey conducted on the
and Settler tilts. route.
Potential ranges from low-moderate
to moderate-high.
There are 6 areas of positive
potential, including 3 areas of
moderate-high potential.

2 Resource Use and Users Hunting, (black bear, waterfowl and Hunting (black bear, waterfowl and
small game), fishing and trapping small game), fishing and trapping
carried out in region. carried out in region.
Kenamu River and Eagle River Kenamu River and Eagle River
plateau and headwaters important plateau and headwaters important
areas for Innu and Settler/Métis. areas for Innu and Settler/Métis.
19 outfitting camps, closest at 19 outfitting camps, closest at
approximately 8 km. approximately 5 km.
No provincial or national parks. No provincial or national parks.
3 International Biological Program No forestry, mining or hydroelectric
(IBP) sites, route passes through Site power devel opment.
53. 3 IBP sites, route adjacent to
No forestry, mining or hydroelectric southeasern corner of Site 53.
power devel opment. 119 kmwith LLTA, and 84 km from
92 km within low-level training area PTA.
(LLTA) and 84 km from practice
target area (PTA)

3 Akamiuapishku/Mealy Mountain Route is located with the national Route is located within the national

National Park park study area park study area, but in the southern
397 haforest and 30 ha unforested portion of the study area.
arearemoved as aresult of highway 227 haforest and 140 ha unforested
construction. arearemoved as aresult of highway
construction.

4 Canadian Heritage Rivers There are no nominated or designated There are no nominated or designated
heritage rivers. heritage rivers.

5 Tourism Operations (avoid adverse Highway will provide road access Highway will provide road access

effects and enhance benefits for into central Labrador. into central Labrador.
existing and potential operations) Closest outfitting camp approximately Closest outfitting camp approximately
8 km. 5 km.

6 Employment and Business Provides a highway link across Provides a highway link across

Labrador. Labrador.
Shorter route for commercial trucking Route 30 km longer than preferred
and personal travel. route (approximately an estimated
Six-year construction period. extrahour longer for areturn trip).
Employment lessthan TLH - Phase Il Seven-year construction period.
(smaller project). Employment lessthan TLH - Phase Il
(smaller project).
7 Community Life Provide a highway link across Provide a highway link across

Labrador.
4 communities central Labrador, 11
communities southern Labrador.

Labrador.
4 communities central Labrador, 11
communities southern Labrador.
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No.

Criteria/Factors

Preferred Route

Outfitter Route

Construction and Operations Costs

1 Construction Costs ($300,000/km) | «  $75 million, without bridges. $84 million, without bridges.
e $100 million, with bridges. $107.5 million with bridges.
$4.5 million for one additional year
of ferry service.
2 Annual Operation Costs e $1.25million annually. $1.4 million annually.

(%5,000/km annually)

© Jacques Whitford Environment Limited and Minaskuat Limited Partnership 2003
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3.0 PROPOSED UNDERTAKING
3.1 TheProject

TheTLH - Phaselll will beatwo-lane, all-season, gravel surface highway between Happy V alley-Goose Bay
and Cartwright Junction (87 km south of Cartwright), where it will connect with the Phase Il route of the
TLH (Figure 3.1). The highway will form the final link in a highway system extending from the Labrador
Straits region in southeastern Labrador to western Labrador and onwards through Québec.

3.1.1 Project Location and Study Area

The proposed outfitter routefor the TLH - Phase |11 spans central Labrador (Figure 1.1). The preferred route
for the highway begins east of Muskrat Fallsand crossesthe Churchill River at Black Rocks, approximately
9 km west of the Hamilton River Road intersection in Happy Valley-Goose Bay. It then extends southeast
before turning east and then northeast towards Cartwright Junction. The western and eastern sections of the
outfitter route are common to the preferred route, while the central portion of the outfitter route deviates
further to the south. Thissectionisapproximately 155 kmlongandisshownasAl3onFigure2.1. Overall,
the outfitter route is 30 km longer than the preferred route, with atotal length of 280 km.

This environment assessment focuses on the outfitter route. The project boundary is defined by the 40 m
right-of-way established for the highway. All physical structures and related works for the project will be
carried out within this right-of-way.

The study areais defined by the:

» physical extent of the project, specifically the outfitter route and 40-m right-of-way;

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

» extent of land usefor subsistence, commercial, cultural, recreational, spiritual and aesthetic purposes by
Aborigina 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
Labrador) and the northwestern portion of Regional Economic Zone 4 (Southeastern Aurora) (Figure 3.2).
However, the specific study area varies for each VEC. Study area boundaries are discussed in Section 6.1,
with VEC-specific boundaries discussed in each VEC section in Chapter 7. The environmental setting,
including natural and human elements, for the larger study area is described in Chapter 4.
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3.1.2 Project Purpose and Rationale

Regardless of which routeis selected, the purpose of the TLH - Phase I11 isto complete areliable and cost-
effective all-season ground transportation system in Labrador that provides alink between communitiesin
western Labrador with those of southern Labrador. Thisfinal link in the TLH will connect the previously
completed Phase | portion of the TLH between western Labrador and Happy Valley-Goose Bay, and the
recently completed Phasell portion of the TLH between Red Bay and Cartwright. When completed, the TLH
- Phaselll will provide a connection with the provincial highway network in Québec and the network on the
island of Newfoundland (via aferry connection between Blanc Sablon, QC and St. Barbe, NL).

The TLH - Phase 11 will provide direct economic benefits through employment. Constructing the TLH -
Phase 111 will provide seasonal employment for 2,800 people. A number of full-time jobs will aso be
created for highway operation and maintenance.

Completingthe TLH across Labrador will also generateanumber of social and economic benefits, including:

* increased and more economical transportation options for area residents traveling within the region or
between the region and Québec and the island of Newfoundland,;

* increased and more economical transportation options for people traveling 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 businesstravel costs.

Alternatives to the project, and viable technical and economic aternatives for carrying out the project, are
described in Chapter 2.

3.2  Regulatory Approval Requirements

Following releasefrom both the provincial and federal environmental assessment processes, the TLH —Phase
[l 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 legislation, regulations and guidelines will be required. WST Specifications 801 (Owner’s
Policy) and 805 (Contractor Responsibilities) outline provisions dealing with permitting and compliance.
WST will also comply with any termsand conditions associated with the EIS/CSR release. The TLH - Phase
11 will also 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 theland claim has been
settled, WST will comply with the terms set out in the final agreement. The Labrador Innu land claim area
isshown in Figure 3.3.
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A list of potential regulatory approvals and compliance standards that may be required for the TLH — Phase
[l project is provided in Table 3.1. All appropriate permits, authorizations and approvals will be obtained
for the project. Where appropriate, authorizations will be obtained by individua contractors (WST
Specification 805). 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:

* Nationa Guidelinesfor Decommissioning Industrial Sites;

» Pollution Prevention: A Federal Strategy for Action;

» A Strategy to Fulfill the 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. In addition,
relevant WST specifications pertaining to highway design, construction and operation will be followed.
Relevant WST specifications were provided in Appendix D of JW/IELP (2003a).

Table3.1 Potential Environmental Authorizationsfor the TransLabrador Highway —Phase 11

Activity
Potential Apblicable Requiring
Authorization L pri)slation Regulatory Responsible Agency Requirements
Required €9 Approval/
Compliance

Federal

Responsible CEAA and Project Relevant Federa 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 CSR 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, including photographs, must be
submitted for each alteration to a navigable
waterway. Any temporary watercourse
diversion must also be included with the
original application for that specific crossing.

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. conditions to 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.
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Activity

Potential Applicable Requiring
Authorization L pr?slation Regulatory Responsible Agency Requirements
Required € Approval/
Compliance
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 isrequired for transporting
Transportation explosives. Canada explosives.
Permit
Radio Station Radio- Use of radios on 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. waterfowl species.
Compliance Migratory Birds Right-of-way Canadian Wildlife Prohibits disturbing, destroying or taking a
Standard; permit | Convention Act and | clearing and Service, Environment | nest, egg, nest shelter, eider duck shelter or
may be required. 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 FireCode | On-sitestructures | 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
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.
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Activity

Potential Applicable Requiring
Authorization L pr?slation Regulatory Responsible Agency Requirements
Required € Approval/
Compliance

Provincial

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

Environmental Protection Act Environment Environment that an EIS s required 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 provincia 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
(including Culvert

of Environment

fording activities, before undertaking the
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 is required 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 all
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 flammableliquids. | Service Centre on areview of information provided for the
Sale of Combustible Liquids Certificate of Approval for Storing and
Flammable and Regulations Handling Gasoline and Associated Products.
Combustible No additional submission isrequired.
Liquids
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

Act and Regulations

Extracting borrow
material.

Mineral Lands
Division, Department
of Mines and Energy

A permit isrequired to dig for, excavate,
remove and dispose of any Crown quarry
material.

Permit to Burn

Forestry Act and
Forest Fire
Regulations

Any burning
required during
the project.

Department of Forest
Resources and
Agrifoods

A permit isrequired to light fires outdoors
between April and December. Permitsare
not issued during forest fire season.
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Activity

Potential Applicable Requiring
Authorization L pr?slation Regulatory Responsible Agency Requirements
Required € Approval/
Compliance
Cutting Permit Forestry Act and Clearing land Department of Forest | A permit isrequired for the commercial or
Cutting of Timber aress for theright- | Resources and domestic cutting of timber on crown land.
Regulations of-way, borrow Agrifoods
pits, camp sites or
laydown areas.
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, hot covered by amunicipality.
lessthan 4,546 L camps and and Lands
per day. maintenance
depots.
Certificate of Sanitation Sewage disposa 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 acommercial 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 commercia or other building, including
Water Supply Community Services | depots. systems not governed by amunicipa council,
System Act local service district or local water
committee, must be approved by an inspector
before installation.
Certificate of Environmental Waste disposal Department of Approval isrequired 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
Food Health and Establishingand | Operations Division, | A licenceisrequired 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. inspected 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
and Agrifoods

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

Potential Applicable Requiring
Authorization L pr?slation Regulatory Responsible Agency Requirements
Required € Approval/
Compliance
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
Sawage Regulation | the project. of Environment with the standards, conditions and provisions
under the Water prescribed in these regulations for the
Resour ces 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 is not required. A
lubricants. Permit of Equivalent Level of Sefety 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 proposed
during aterations to the project should be referred to
construction or the Provincia Archaeology Office for
operation. approval.
Archaeological Historic Resources | Any Provincial A permit isrequired for any archaeological
Research Permit Act archaeological Archaeology Office, investigations on land or underwater.
investigations Department of
required. Tourism, Culture and
Recrezation
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 acommunity waste disposal sitein
Woaste Disposal Planning Act, 2000, Council Newfoundland and Labrador by
and Relevant proponents/contractors to dispose of waste
Municipa Plan and requires municipal approval. Restrictions
Development may be in place as to what items can be
Regulations disposed of amunicipal disposa site.
Development or Urban and Rural Devel opment Town/Community A permit isrequired for any development or
Building Permit Planning Act, 2000, | within municipal | Council building within municipal boundaries.
and Relevant boundary.
Municipa Plan and
Development
Regulations
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3.3  Project Features

The primary features of the TLH - Phase Il are the highway and its right-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 I11 will be temporary. However, some may
continue to 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.

3.3.1 Highway

TheTLH - Phase Il will form thefinal link in ahighway system extending from the Labrador Straitsregion
insoutheastern Labrador to western Labrador and onwardsthrough Québec. Thistwo-lane, all-season, gravel
surface highway (outfitter route) will extend over approximately 280 km between Happy Valley-Goose Bay
and Cartwright Junction, located 87 km south of Cartwright, onthe Phase Il portion of the TLH (Figure 1.1).

Atthewesternend, the TLH - Phaselll will begin east of Muskrat Falls, with abridge and causeway structure
crossing the Churchill River at Black Rocks, which is located 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 before turning east and then northeast to connect with the Phase 11 route
at Cartwright Junction. The A13 section of the outfitter route would cover adistance of approximately 155
km.

There are no access roads being proposed as part of this project as there are no communities along the
highway route. Severa alternativeroute sectionswere considered during project planning. Theseaternatives
are described in detail in Chapter 2.0, 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 Il portion of the TLH between Red Bay and Cartwright. Design standards of the
Trangportation Association of Canada (TAC) are highlighted in Table 3.2. These standards were met or
exceeded for the Phase| and |1 portionsof the TLH, and asimilar approach is being taken in planning for the
TLH - Phaselll.

Table3.2 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 1999%a.
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The TLH - Phaselll will be designed to aRural Local Undivided 80 km/hr (RLU 80) design standard, with
a posted 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 alignmentswill comply with good
design practiceand TAC standards. Actual design standardsfor the TLH - Phaselll aresummarizedin Table
3.2

A typical cross-section for the highway is provided in Figure 3.4. The highway will have asurface width of
9.5m. Thehighway surfacewill be graded with 3 percent slope from the highway centreline. Theminimum
fill depth will be approximately 1 m, except in transition areas between fill sections and highway cuts.
Excavations containing unsuitable materials will only be excavated where the design slope reaches the
maximum allowed slope of 8 percent for themain route. Minimum slopes (maximum gradient) for fill slopes
and other material cut slopeswill be 1.5:1 and minimum slopes through solid rock will be 1:4.

3.3.2 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.

3.3.3 Intersections

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

3.34 Watercourse Crossings

Based on 1:50,000 NTSmappingfor central Labrador, theoutfitter routewill cross 115 watercoursesbetween
Happy Valley-Goose Bay and Cartwright Junction, with four watercourses requiring bridge structures, one
with a partial causeway structure, and eight requiring pipe arch culverts. The locations where bridge,
causeway and pipe arch culverts will be required along the TLH - Phase Il route are shown on Figure 3.5.
Information on the crossing location, and type and size of the structures to be placed at each crossing is
provided in Table 3.3. The remainder of the crossings will require culverts ranging in size from 1,200 to
5,000 mm.
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STANDARD WIDTH OF R.O.W. 40.0m
STANDARD WIDTH OF CUTTING 30.0m
STANDARD WIDTH OF GRUBBING 20.0m
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Table3.3 TLH - Phase |1l Watercourse Crossings Requiring Bridge, Causeway and Pipe Arch

Structures

Cr,(zlsgng Water cour se Water shed Stlzr)[ﬁzltllrﬂlg'?'%e Preliminary Structure Size

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

Causeway causeway

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

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

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

23 Traverspine River Traverspine | Bridge 15 m bridge span

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

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

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

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

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

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

94 Paradise River Paradise Bridge 60 m bridge span
Note: Watercourse crossing numbers listed correspond with those shown in Figure 3.5. All other crossings will have
corrugated steel pipe (CSP) structures.

3.3.4.1 Design Criteriafor Crossing Structures

Watercourse crossingswill be designed 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, all appropriate environmental authorizations will be obtained.

Watershed hydrological characteristics will be determined by WST prior to construction. While there are
limited hydrol ogical dataavailablefor Labrador in comparisonto theisland of Newfoundland, flow and other
watercourse data are available and can be used to extrapolate from one area to another.

The main methods for determining stream flow will be the regional flood frequency method for Labrador as
describedin Rollings (1997) and therational method asdescribedin TAC (1982). Rollings(1997) devel oped
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 3.4. Some stream flow gauging station characteristics,
including period of record, are shown in Table 3.5.
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Table3.4 Stream Flow Gauging Stationsin Labrador

Station Number Station Name
02XA003 Little Mecatina River above Lac Fourmont
02XA004 Riviere Joir near Provincial Boundary
02XD002 North Brook near Red Bay
O03NEO01 Reid Brook at Reid Pond Outlet
03NF001 Ugjoktok River below Harp Lake
0O3NGO001 Kanairiktok River below Snegamook Lake
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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Table3.5 Characteristics of Stream Flow Gauging Stationsin Labrador

Station Number Start Year Finish Year Y ears of Complete Years Flow Regime Drainage Area
Record of Record (km?)
02XA003 1978 1.993e+119 1.614et+52 | 1.313014153et+46 Natural 4,540
02X A004 1980 Natural 2,060
02XD002 1984 Natural 355
O03NEO01*
03NF001 1979 Natural 7,570
03NGO001 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*
030E001A? 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
! No characteristics available.
2 Streamflow records split into two parts: natural flows and regulated flows.
3 Zero Flow 1977-1993.
Source: Rollings 1997.
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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
design flowsare calculated for the TLH - Phase Il project using therational method. Adjustmentsare made
for antecedent precipitation, snow melt and storage effects of ponds and lakes.

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 m in 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 regional flood frequency methods recommended by the
provincial Water Resources Division, asoutlined by Rollings (1997). For locationsthat are not immediately
at agauge station or are on an ungauged river, the Transposition of Flood Discharges (TAC 1982) isused to
help confirm the results. The above flow information is used for hydraulic calculations with Mannings
Equationto cal cul ate current vel ocitiesand estimated water levels. Thehydrologicinformation and hydraulic
calculations are considered with site surveys and observation, soils investigation information, known wind
effects, physical evidence of highwater pointsand scour, tidal information (where applicable) and navigation
reguirements 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 methodol ogies from the TAC Guide to Bridge Hydraulics (Neill 1973). Typicaly, a
one-in-one 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.
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3.3.4.2 Bridges

Therewill befour bridges placed al ong the outfitter route, with no bridges being required on the A13 section
(Table 3.3). Thetypica bridge structure to be used is a concrete structure with steel girders placed over
concrete abutments and covered with aconcrete deck. Bridgeswill be designed to accommodate usual flow,
aswell asa1:100-year flood event. Abutments and footingswill 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 mfreeboard (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, asdiscussed 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 vessels such as canoes, kayaks and
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.

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.

3.3.4.3 Partial Causeway

The crossing on the Churchill River will include abridgeand partial causeway. Thebridge/partia causeway
location, length, width, infill area, footprint and profile of the crossing area are shown on Figure 3.6. The
typical TLH cross-section shown in Figure 3.4 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 3.3.4.2. Thecauseway will beof rockfill construction. Therockfill will be clean 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 according to 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).
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The 500-m causeway will cover a total 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.

3.3.4.4 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 therouteindicates that the mgjority of the watercourse crossings and related watersheds are small and can
be accommodated by cylindrical culvertsor CSP. CSPsused will vary in diameter from approximately 800
to 5,000 mm and will accommodate normal flow conditions, storm drainage and snow melt. Pipe arch
structures up to 7 m in diameter will be used at wider crossing points (Table 3.3) 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 3.7.

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

Culvertslonger than 25 m and at watercourse crossingswherefish passagewill befacilitated will haveslopes
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. Specia 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.

To determinethe culvert typeto beinstalled, WST will calculate valuesfor 1:10 and 1:100-year flood events
for each watercoursecrossing. For al:10-year flood event, culvertsare designed to have the maximum water
levelsriseto thetop 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 all water in aflood event can passthrough the culvert. TAC (1982) standardsfor culvert and flow
calculations will be followed.
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3.3.5 Temporary Watercour se Diversions

Temporary watercourse diversionswill be used when it is necessary 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 beaddressed intheenvironmental protection
plan (EPP) and will follow procedures outlined in WST Specification 405.

3.3.6 Temporary Construction Camps

A construction camp will be built for each construction phase (in conjunction with the temporary laydown
areafor that phase asdiscussed in Section 3.3.7). Campswill bedesigned to accommodate 40 to 50 workers,
and provide sleeping, shower and kitchen facilities in mobile trailers. An administrative/office trailer will
also be located at the camp. In some cases, individua workers may bring their own trailers to the
construction campsite. This practice will be at the discretion of the contractor, who will be responsible for
setting up, operating and removing temporary camps. Where construction istaking place near acommunity,
workers may use local facilities.

Aswith thelaydown 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 within the 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 is located within the town. Operations will 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.

3.3.7 Temporary Laydown Areas

Laydown areas will be used to storelarge materials, such as culverts, bridge material s and heavy equipment,
and for equi pment maintenance and repair. They may al so 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.

Aboveground bulk fuel storagetankswill beused. Self-dyked tankswith built-in dykeswill 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 least 100 m
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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 isresponsiblefor
setting up, operating and decommissioning the laydown area.

3.3.8 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 has not been determined. The quantity of material require dependson detailed design.
Pitswill be devel oped throughout construction when deemed necessary by the contractor and depending on
the availability of suitable sites.

Whilemaost 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 operationsor until they are nolonger necessary (i.e., al suitablematerialsat the site have
been used). All borrow pit sites that 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
quarries (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
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.

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 the design. If unsuitable materials
areexcavated during highway construction, effortswill bemadeto incorporatethismaterial intothesideslope
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 adesignated disposal area.

3.3.9 Waste Disposal Sites, Facilities and 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 regul atory and
permit requirements, and WST Specification 825 requirements. Sites selected for construction camps must
have soil conditions suitable for sewage disposal systems.
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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 regulatory and permit
requirements. Regular waste collection and disposal scheduleswill bestrictly followed to prevent attracting
wildlife. No wastes will be deposited in or near watercourses or wetlands.

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 provincia tire recycling program
established by the Waste Management Regulations and used oil will be collected for recycling or reuse
accordingto the new Used Oil Control Regulations, that will become effectiveon April 1, 2003. Inaddition,
any scrap metals will be taken to a scrap metal recycling operation.

3.3.10 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 locations will
be sel ected based on criteriasuch as proximity to communities, and good borrow material 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 a garage for maintenance activities, equipment storage and a sand storage or stockpile
area. Typica 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 aso have asmall kitchen and accommodation facilities, for
emergency use.

Two winter camp facilities will 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 bedetermined in consultation with WST regional and maintenance 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.

3.3.11 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 to tourism attractions
and services must comply with the provincial policy for such signage (DTCR n.d.).
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3.3.12 Roadside Pull Off L ocations

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, Culture and Recreation, and areatourism and economic devel opment organi zations.
Factors, such as saf ety and touri sm and economi ¢ devel opment potential, will play arolein determining these
locations.

34  Construction
Construction of the TLH - Phase 111 will involve the following activities:

» gitepreparation, including surveying, right-of-way clearing, and grubbing and debrisdisposal (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/waste rock, 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

» giterehabilitation and environmental monitoring.

Construction will comply with all applicable standards and regul ations, environmental protection guidelines
and regulations, and WST specifications (provided in Appendix D of JW/IELP 2003a). A series of
environmental protection measureswill also beimplemented in accordance with the potential project effects
identified through the environmental assessment process (Section 3.9.3). An EPP will be prepared for each
construction phase.

The Resident Engineer will ensure that all construction activities comply with the EPP and all regulations,
permits, approvalsand 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 3.9.2.

3.4.1 Project Schedule

WST plansto completethe outfitter route by 2010 (Figure 3.8). In order to meet thistarget, WST must begin
construction in 2004, with subsequent construction phases occurring each year until 2010.
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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 2004. Theresponsibility for obtaining the necessary permits
for construction activities, camps, laydown areas and 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 Il portion of the highway) in 2004. During the
seven-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 thefirst year.

Subgrade construction for theoutfitter routewill cost approximately $300,000 for each kilometre constructed,
with total construction costs, including bridges, estimated at $107.5 million.

3.4.2 General Construction Practices
3.4.2.1 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 3.9.3).

Right-of-way Clearing

Preparing the 280-km right-of-way for the outfitter route 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
maximizeabuffer zonewherepossible. Treesand shrubswill be cleared with chain saws or 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 the environmental protection measuresfor vegetation clearing listed
in Section 3.9.3 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.
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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.

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 cal culated by thefollowing
formula

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

If theavail able spaceallowsfor establishingwider buffer zones, thenwider zoneswill be maintained between
construction areas and watercourses, and will be devel oped in consultation between the Resident Engineer
and DFO.

Thework will be carried out according to the environmental protection measuresfor vegetation clearing and
grubbing listed in Section 3.9.3, 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.

3.4.2.2 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. While ground transport will be the primary meansfor moving equi pment
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 in viaferry and the Phase |l 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 this legislation. Response to spills or any
releases of hazardous material s during shipping of equipment and suppliesaretheresponsibility of the vessel
operator and owner.
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Transporting and storing hazardous materials such asfuels, lubricants and explosiveswill be done according
to applicable legidation and regulation, as well as WST Specification 820 (Storage and Handling of Fuels
and Other Hazardous, Toxic or Dangerous Materials).

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.

3.4.2.3 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 3.9.3and will comply withWST Specification 830 (Marshaling Y ardsand Temporary Work Camps)
and all applicable legisation and permit conditions.

3.4.2.4 Aggregate 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 damage to |andscape features and surrounding objects. Blastingwill be
carried out according to all applicableregulationsand environmental protection measuresoutlinedin Section
3.9.3. Excavated materials, if suitable, will be used in subgrade construction. Unsuitable materials will 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 madeto
incorporate material excavated during highway construction into the sidesl ope or backsl ope areaof theright-
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 Debris,
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» 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.

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 areaswill be devel oped and operated according to provincial legislation and regulations, and
WST specifications for borrow activities (Specification 207), and pits and quarries (Specification 310).

V egetation 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 3.9.3. 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 as alow 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. Althoughthereisalack of surficial bedrock alongthe TLH - Phaselll route, shallowly buried bedrock
may contain sulphide mineralization that may produce ARD if disturbed.

Further detail on the area geology is provided in Section 4.1.3.1, which indicates that the potential for
encountering sul phide-bearing rock along the route is low.

Thisdescription was prepared based on areview of existing geol ogical information and mapping for thearea.
WST iscommitted to carrying out afield investigation, prior to the start of construction, to further definethe
ARD potential alongtheroute. Thisfieldinvestigationwill focuson theareas of potential ARD asidentified
in Figures 4.3 to 4.6, 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
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and low risk for encountering acid drainage conditions, based on bedrock potential to produce acid drainage
and overburden thickness.

Determining the bedrock potential will involve evaluating bedrock geologic units and accessing
mineraization 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 sul phidesul phur content >0.3 percent and the neutralization potential to acid
producing potential ratio less than or equal to 3.0. Based on test results, further tests will be conducted on
aselect number of samplesthat are found to be“ acid producing”. Thesetests 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 rocks or 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. TheEPPwill present an overview of how acid-generating rock areasareidentified and standard
operating procedures pertaining to the four topics identified. A decision process diagram will be used for
each of the four topics that provides a summary of decision and action items for magjor topics. These
diagramswill alow the Resident Engineer to quickly identify the action required to address conditions that
may arise within acid rock during construction.

For those areas identified as acid producing by the laboratory analyses and cannot be avoided by realigning
the TLH - Phase |1, there are mitigative measures which may be taken. These measures will reduce the
effects that ARD may have on the surrounding environment. These measures, as outlined below, will aso
be covered in the EPP. The applicability of the measures will depend on the site specific issues within each
area of concern.

» To minimize water and oxygen contact with the exposed rock faces, exposed surfaces will be covered
with such materials as low permeability soil, geotextile or spray on application such as shotcrete for
vertical faces.

» ldentify 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
area and 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.

» Exerciseproper construction proceduresduring excavation in acid generating rocks, such asblast 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 3.9.3.
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Theadverseeffectsof blasting operationswithin sul phide-bearing (i.e., acid generating) rockscan result from
exposing freshrock facesand disturbing theinsitu rock. Itisontheseexposed rock facesand overbreak areas
that oxidation of sulphide minerals takes place and acid is generated, due to the presence of oxygen, water
and the sulphide bearing rocks. If areas of acid-generating rocks can not be avoided through highway design
androuting, procedureswill beidentified inthe EPPfor the contractor tofollow during highway construction.
These procedures will be aimed at minimizing the potential for ARD problems resulting from blasting
activities in these rocks.

3.4.2.5 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.

3.4.2.6 Water cour se 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 bridgeswill beinstalled at somecrossingsto aidein constructing bridges. Only nativetimber 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);

e watercourse crossings (WRMD 1992c);

» diversions, new channels and magjor aterations (WRMD 1997b); and
* pipecrossing (WRMD 1997c).
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3.4.2.7 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 material from right-of-way clearingwill beusedinrehabilitation
of these sites. The need for revegetation will be considered on a site-specific basis. Any 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 3.9.3, each VEC section and summarized in Chapter 8.

3.4.3 Employment

Highway construction will be carried out on a contract basis through the Government of Newfoundland and
Labrador 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 is provided in Table 3.6.
During construction of Phase Il 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 levels for constructing the highway along the outfitter route will be
lower than thosefor Phasell duetothefact that the TLH - Phaselll, overal, isasmaller construction project.
There will only be two construction projects annually (i.e., one at each end of the outfitter route) compared
to Phase I1, which had several construction projects being carried out each year. The work for the outfitter
route will be spread over a seven-year period, versus the four-year period for construction of Phase II.
Therefore, on an annual basis, a smaller work force will be required. With respect to work force, thereis
already atrained work force in the area with experience from working on the Phase | and Il portions of the
TLH. Itisexpected that many of these workerswill aso be used for Phase lll. In addition, any WST staff
have recall rights.
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Table3.6 Employment Summary for the TLH - Phase |l Construction

WST Staff Contractor Staff Total Annual Employment
e}
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Construction | § | E s |=s | 8§ | B s | ® 3 = o =
= =} < ° = > < ° — %
Season g S e} [ ® S e} [ Z
- -
g g
s s |2 |5 |g|=5|¢g
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

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,

o draftspersons,

» brush cutters;

» highway surveyors;

» heavy equipment operators,
o drillersand blasters;

o ¢ectricians;

e carpenters;

» heavy equipment mechanics,
» labourers;

o truck drivers,

» concrete finishers,

» concrete technicians;

e steel erectors; and

o cooks/cooks' assistants.

35  Operation and Maintenance
The TLH - Phase Il will be a permanent 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 $1.4 million annually for a highway along the ouitfitter route.

Traffic volumeisexpected to belight, with most travel occurring between springand fall. The highway will
be policed to ensure enforcement of speed limits and emergency response.
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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 classed as protected roads are controlled under the Protected Road
Zoning Regulations. Protected Road Zoning Plans are prepared by MAPA for protected roads and a permit
isrequired for development. Waste and littering along the highway are subject to the Highway Traffic Act
and Environmental Protection Act.

3.5.1 Maintenance Depots, Winter Camps and Storage L ocations

Maintenance depotswill be established for storing graders, backhoes, |oaders, 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.

3.5.2 Borrow Pits

Whilemaost 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 operationsor until they areno longer necessary (i.e., al suitable materialsat thesitehave
been used). All borrow pit sites that are no longer required will be rehabilitated.

Environmental protection measures are outlined in Section 3.9.3. 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.

3.5.3 Maintenance

Regular maintenance programswill be established when the highway isoperational year-round. Thehighway
will beinspected regularly to ensurethat the surface and subgrade do not deteriorate. Watercourse crossings
and drainage structureswill be checked regularly to ensure that they are not blocked. Carewill aso betaken
to ensure that erodible areas are stabilized; these areas will be inspected to ensure effectiveness of
stabilization.

Summer maintenance activitieswill be performed as required, including:
« grading (oneto two times per year);

+ ditch cleaning;
 vegetation management;
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» repairing guide rails as necessary (Specifications 640, 643 and 645); and
« maintaining and repairing highway signs (Specifications 580 and 590).

During thewinter months, maintenancewill include regul ar snow clearing and the application of sandfor 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.

Both summer and winter maintenance may be carried out onacontract basis. Thisisthepracticefor the TLH
between Happy Valley-Goose Bay and Western Labrador, and between Cartwright and Red Bay.

3.54 Employment
Maintenance labour requirements will include:

* Mmaintenance supervisor;

¢ maintenance foreman;

o truck drivers,

» heavy equipment operators,

» heavy equipment mechanics; and
» labourers.

3.6  Decommissioning

It isanticipated that the TLH - Phase 111 will be operated on a permanent 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 Ill, 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.

3.7 Accidental Events

Accidental eventsthat could occur inrelation 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 vehicles and 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 a risk 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
3.9.3. The project will be undertaken by experienced contractors in 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 3.9.5).
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3.7.1 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 al relevant standards and regulations,
unforeseen accidental failuresmay occur. Intheevent of such afailure, theimmediate concern would befor
the safety of people in the area. A highway failure could aso result in the loss of terrestrial habitat and
disruption of localized wildlife activities. If thefailure wasto occur in the vicinity of watercourses, thereis
potential for deterioration of water quality and effects on freshwater fish and fish habitat.

3.7.2 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
3.9.5).

Forest fires could occur during both construction and operation of the TLH - Phaselll asaresult of collisions
and increased human activities near the highway. Theimmediate concernin the event of aforest fire would
be the effects of flames and smoke on the health and safety of people in the area, including site personnel.
A forest fire could aso 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 aso 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, CO,, carbon monoxide (CO), nitrogen oxides (No,), sulphur dioxide (SO,), volatile organic
compounds (VOCs) and polyaromatic hydrocarbons (PAHS). 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.

The regiona 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, is based 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 is contracted 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 1oss of resources and weather conditions. Both the TLH - Phase | and Il routes have been
designated asfire priority zones.
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3.7.3 Fuel 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 materials along the highway. Fuel spills
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 people in 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 3.9.3. 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 al contractors to comply with the
construction EPPs through contractual requirements (Section 3.9.5).

Small spillsof fuel or diesal oil and many other spilled materials can be easily and rapidly cleaned up by on-
site personnel and result in no lasting environmental effects. In the 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 inwriting 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;

» probabletime of spill;

* nature of material spilled;

» probable volume of spill;

» probable duration of spill;

» areaaffected;

» 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.
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Steps will be taken to abate the discharge, clean up the affected area, dispose of waste materials at an
approved wastedisposal sitewiththe permission of theowner/operator, and restoretheareato the satisfaction
of the Department of Government Services and Lands.

Response equipment, such as absorbents (granul ar 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., pumpsand containment booms) will beidentified inthe EPP. The probability of alarge spill
occurring during construction is extremely low.

During highway operations, there are several stepsthat can be taken 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.

3.7.4 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 reduce the risk of accidents due to 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).

3.75 VehicleFailure

In the event of vehicle breskdown 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.
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3.8  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 winterswith heavy
snow accumulation, and short, cool summersreceiving the highest proportion of precipitation). The Interior
LakeMeéelvilleareacharacterizesthe western portion of the proposed highway, towards Happy Valley-Goose
Bay. Thisregionissimilar to the Interior Labrador region, except that it experienceslessharsh climate (i.e.,
shorter winters, warmer summersand longer growing period) Snowfall occursin all monthsexcept July and
August, ranging from approximately 15to 86 cmin areacommunities.. The maximum and minium monthly
temperatures for Happy Valley-Goose Bay and Cartwright are presented in Table 4.1. The maximum and
minimum total monthly precipitation is presented in Table 4.1. Wetlands (bogs and fens) occur throughout
the area.

The highway will cross seven watersheds. Most contain Atlantic sdlmon and brook trout. There are 16
scheduled salmon riversaong the proposed outfitter route and all arelocated in the Eagle River and Paradise
River watersheds. Freeze-up typicaly occurs in central and southern Labrador in late November/early
December and spring thaw occurs between mid-April and early May, with somevariability depending onsize
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 areg;
e ranfal intensity;

» soil properties;

* ground cover;

» dopeof terrain; and
* depression storage.

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

o water flow;

» estimated frequency of flooding;
e soil characterigtics;

e ice and

e 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
theculvert and bridges, including fish passage requirementsand cul vert design guidelinesdevel oped by DFO,
and navigation requirements for bridge structures as provided by DFO.
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Theclimatic conditionswill limit 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 to road
surfaces primarily because the salt would not be effective at temperatures less than -10°C. Due to the
maximum design gradient, the terrain will restrict routing availability.

Oneof the environmental eventswhich could affect the project isthe possibility 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).

The results of the EISICSR will be considered in the final design phase. Where possible, sensitive areas
(presence of archaeological sites, plant species at risk, sulphide-bearing rock) will be avoided. Where areas
cannot be avoided, appropriate mitigation measureswill be applied as described elsewhere in the EIS/CSR.

There is a lack of knowledge about the potential effects of climate change that may be experienced in
Labrador. EMAN-North (2001) notes that northeastern Canada, especially Labrador, is responding
differently to changes in temperature than other parts of northern Canada. While it isnot currently known
what the predictions are for Labrador with respect to climate change, potential changes, such asrising sea
level, changesin seaice patternsand ocean currents, storm surges and morefrequent storms, and temperature
changes, may have implications for the climate in south-central Labrador.

For example, increasing temperatures may result in more precipitation falling as rain rather than snow.
Should increasing amounts of rain be combined with more violent storms, thiswould have implications for
watercourse crossing structures. Similarly, cooling temperaturesmay result in more snow andice, which has
implications for spring runoff. Watercourse crossing structures will be designed to alow for the passage of
increased flow and ice, and to handle 1:100-year storm events. Aswell, changesiniceformation would have
implications for ice control requirements.

Major cutsandfillsalong theright-of-way can affect the deposition of snowfall, depending on micro-climatic
conditions. Thiswould have implications for snow clearing requirements.

The normal surveillance of the highway will be the responsibility of the Royal Canadian Mounted Police
(RCMP). It is assumed that adverse weather conditions will be taken into consideration and appropriate
travel advisories provided to restrict travel during severe weather conditions.

During construction, climate changemay affect theproject if thereisanincreasein thefrequency and severity
of storms, one of theforecasted effectsof climate change. However, it isunlikely that the magnitude of these
changes within the construction period will be sufficient to cause any effects. The “normal” variation of
weather will be greater than the incremental effect of climate change. In the longer term, any increased
frequency of adverse weather may, or may not be sufficient to be observed.

3.9 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
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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 aress;

» 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 regulatory authorities, including the Department of Environment, DFO and
Environment Canada to determine monitoring and reporting procedures during construction and operation
phases.

3.9.1 Precautionary Principle

The precautionary principle, asdefined by the 1992 Rio Declaration on Environment and Devel opment, states
that: Where there are threats of serious or irreversible damage, lack of full scientific certainty shall not be
used as a reason for postponing cost-effective measures to prevent environmental degradation. This
principle hel ps shape WST’ s approach to environmental management. In accordance with the Precautionary
Principle, WST iscommitted to applying appropriate and cost-effecti ve measuresthroughout project planning
and implementation that will prevent serious or 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.

ItisWST’ spolicy to protect the environment along the highway route (TLH - Phase 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.
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3.9.2 Management and Reporting Structure

The outfitter route will be constructed over a seven-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 Regiona Engineer in Happy Valey-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.

3.9.3 Environmental Protection M easures

Environmental protection measures or mitigation are required for compliance with regulations, permits or
letters of advice. Current construction standards provideimproved 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. Theseinclude, 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 3.7, while
environmental protection measures for operation are outlined in Table 3.8.

Table3.7 Environmental Protection Measures (Highway Construction)

Construction Activities Environmental Protection M easures
1 |Vegetation Clearing 1.1 | All clearing will comply with WST’ s Specifications 201, 202 and 835, and the Commercial
Cutting Permit, Operating Permit and Permit to Burn.
1.2 | Disturbed areas will be minimized. All areasto be cleared will be marked in advance.
1.3 [Anytreesoutsidethecleared right-of-way that poseasafety hazard (i.e., areunstable, or leaning
and extending over the highway) to highway users will be removed.
1.4 | Permanent and temporary buffer zones of undisturbed vegetation will beretained on either side
of the watercourse 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).
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Construction Activities

Environmental Protection M easures

At locations a 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. The
presence or suspected presence of active nests will be established by observations. Treeswill
beinspected for active bird nests prior to removal. Whenever possible, trees with active nests
will be left standing until such time as the young have fledged. Bird observations will be
recorded in the wildlife log kept by the Resident Engineer. A log of this nature is a standard
practice and was used during construction of Phase Il of the TLH.

16

Standing trees will be cut to within 150 mm of the ground, and al 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
dash 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).

1.9

1.10

All merchantable or forest product timber will be salvaged and will be the property of the
contractor. Merchantabletimber should be piledinthevicinity of ablasting operation or in any
other areawhere construction activities could negatively affect thevalueor utility of thetimber.
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 m from the existing tree line and/or adjacent piles
of dash and piled merchantable timber, or as directed by the Conservation Officer. Fireswill
not be left unattended. Where possible, WST will consider aternative uses for wood waste,
such as mulching.

111

Use of rubber tires, waste oil or similar materialstoignite 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 Labrador for construction work will be cleaned prior
to transport to reduce the risk of introducing new or invasive speciesto the area.

115

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

Grubbing and Debris
Disposal

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.

2.3

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.

24

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, al flow will be
diverted around the construction so that all grubbing and excavation procedureswill be carried
out inthedry.

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.

2.6

Extended weather forecasts will be used to help schedule construction activities and stabilize
the site, so as to avoid erosion and sedimentation conditions.

2.7

Perimeter control structures (e.g., silt fencing, sediment traps and settling ponds) will be
installed prior to any land disturbance.
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Construction Activities Environmental Protection M easures
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.

2.10 |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 bestockpiled, secured to prevent erosion and reserved for usein post-
construction reclamation.

213 |ltems1.12to 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 magazine will be located at each laydown area. All temporary magazines
will have a Temporary Magazine License from Mines and Energy Canada.

3.3 |Useof explosives will 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.

35 |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 | Blastingwill not occur near storagetanksor 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.

3.10 [Excavation of blasted material will be carried out within afew days of blasting.

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

3.12 | Uncontrolled blasting, caused by failed discharges or otherwise, will be reported immediately
to DFRA or DFO officials. Where uncontrolled blasting resultsin degradation to terrestrial or
aguatic habitats, mitigative measures as recommended by DFRA or DFO will beimplemented.

3.13 |Blasting areas will be surveyed for caribou and other wildlife species. Presence of wildlifein
theimmediate areawill result in postponement of blasting activities. Guidelinesfor mitigation
of the effect of blasting activities on wildlifewill be developed in consultation with the Inland
Fish and Wildlife Division.

Excavation 4.1 Excavation will 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 area will 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 |Potential 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.

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

Establishment and 5.1 |Borrow activitieswill adhereto al federal, provincia 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.
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Construction Activities

Environmental Protection M easures

52

Borrow pits will be developed in a controlled manner to minimize environmental effects.

53

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

54

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

55

All 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.

5.6

5.7

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 location for disposing of accumul ated solids
removed from the ponds will be outlined in the EPP.

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

5.8

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.

5.10

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 areadisturbed will be graded to slopes|less
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 also 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 beused to divert flow around thework area. To
prevent dewatering downstream, streamflow will not be altered.

6.3

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

6.4

Precautionswill be taken, in consultation with DFO, to ensure that fish are not left stranded in
thework area. Fishrecovered fromthework areawill be returned unharmed to the watercourse
as directed by DFO officias.

6.5

Work will be performed in a manner ensuring that no del eterious 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,
approva will be obtained from DFO and the provincial Environmental Guidelinesfor Fording
will be followed.

6.7

An ungrubbed temporary buffer zonewill 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.

6.8

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.

6.10

Items 1.4, 2.3t0 2.10, 3.4, 5.6, 8.1, 9.5 and 9.6 also apply.
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Construction Activities Environmental Protection M easures
7 Subgrade Construction 7.1 |ltemsd, 2, 3and 4 aso apply to Subgrade Construction.

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

8 |Establishing and 8.1 |Temporary construction campsand laydown areaswill be established and maintained according
Operating Construction to WST Specification 830, as well as applicable legidation, regulations and guidelines.
Camps and Laydown 82 | Thesewageandwaste disposal systemfor construction campswill comply with the Department
Areas 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 al food scraps and
garbage.

85 | 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.

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

8.7 | Raptor nestswill not bedisturbed nor the occupants harassed. 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, 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.

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

8.10 [Effortswill be made to deter nuisance animals using non-lethal deterrents. Nuisance animals
will be reported to DFRA and, if relocation is necessary, relocation will be carried out at the
expense of WST.

9 [Hazardous Materials 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 personne trained and qualified in
handling these materials.

9.3 | All necessary precautionswill betaken 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 materia (e.g., asphalt-treated timber) will be stored at least 100 m from all
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 Rehahilitation and 10.1 |Allinfrastructurerelated to construction, such asconstruction camps, laydown areasand borrow
Monitoring pits, will be dismantled and rehabilitated when nolonger 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 growth isoccurring. Additional
revegetation work will be undertaken, if necessary.

10.7 [Items2.6to 2.10 aso apply.
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Table3.8 Environmental Protection Measures (Highway Oper ation)

Operations Activities Environmental Protection M easures

1 V ehicle Movement 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 Maintenance 21 WST will introduce aregular highway maintenance program.

22 Highway and causeway will be inspected regularly to ensure that the surface and
subsurface do not deteriorate.

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

24 Watercourse crossing structures will be inspected regularly to ensure that they arein
good condition. Culvertswill beinspected to ensurethey are not clogged with debris.

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

2.6 Remova and application of protective coatings on all highway structures will be
carried out according to WST specifications.

27 At locations along 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. The presence or suspected presence of active nests will be
established by observations. Trees will be inspected for active bird nests prior to
removal. Whenever possible, trees with active nests will be left standing until such
time asthe young have fledged. Bird observationswill berecorded inthewildlifelog
kept by the Resident Engineer. A log of thisnatureisastandard practice and was used
during construction of Phase Il of the TLH.

2.8 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.

29 Borrow pitswill be operated, maintained and decommissioned as described in Item 5
in Table 3.7.

3 Ice and Snow Removal 31 The highway drainage systemwill be designed in such away as to direct storm run-off
to low lying vegetated areas, rather than directly into watercourses. Thiswill provide
abuffer to protect water quality.

3.2 Salt will not be applied for ice control purposes. However, asmall quantity of road
sat (<5 percent) will be incorporated into the sand to maintain manageability during
freezing conditions.

4 Hazardous Material Storage, 4.1 All storage facilities for equipment, hazardous materials and supplies will be kept
Use and Transportation clean and orderly.

4.2 All vehicle and equipment servicing areas will be kept clean and orderly.
4.3 Refer to ltem 9in Table 3.7.
Note: Environmental protection measures outlined in Table 3.7 for construction activities will be applied as required during operation.
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3.94 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 be required to comply with the EPP through 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/CSR and outline
construction/operation mitigation, permit application and approval planning, monitoring activities, response
procedures for accidental and unplanned events, and contact lists. It will aso 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’spolicy 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;

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

+ general and site-specific mitigation measuresto addressroutine concernsand accidental events(reporting
and response procedures);

 rehabilitation measures for disturbed aress;

» 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 3.9. The EPP will incorporate the environmental
protection measures listed in Table 3.7, emergency response and contingency measures outlined in Table
3.10, and VEC-specific mitigation measures identified in Chapter 7.0.
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Table3.9 Environmental Protection Plan Outline

1.0 INTRODUCTION
2.0 GENERAL PROTECTION MEASURES FOR CONSTRUCTION
2.1 Owner's (WST) Policy
211 Owner’'sResponsibilities
2.2 WST Environmental Reporting
2.2.1  Environmental Compliance Monitoring
222  Environmenta Effects Monitoring
2.3 Contractor Education
2.4 Contractor’s Responsibilities
Table 1 - Major Regulatory Approvals
2.5 Numeric Standards
2.6 Contractor and Subcontractor’s Personnel
2.7 Storing, Handling and Transferring Fuels and Other Hazardous Materials
2.8 Waste Management
2.9 Dust Control

2.10 Water Quality Monitoring

211 Laydown Areas

212 Protection of Historic Resources
213 Temporary Work Camps

214 Clearing

2.15 Grubbing

2.16 Bog Excavation

2.17 Borrow Areas

2.18 Clean-up

2.19 Revegetation

2.20 Burning and Forest Fire Prevention
221 Blasting Operations

3.0 SPECIAL PROTECTION MEASURES FOR CONSTRUCTION
3.1 Watercourse Crossings
3.1.1 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
3.1.4  Watercourse Crossings - General Installation Procedures
3.2 Off Right-of Way Travel
3.3 Senditive Areas
3.3.1  Equipment Operation and Erosion
3.3.2 Wetland/Bogs
3.3.3  Protection of Waterfowl and Raptors
3.3.4 Land Sensitivity - General Guidelines for Contractors
3.4 Sanitary Facilities
3.5 Erosion and Silt Control
3.6 Clearing and Timber Salvage
4.0 CONTINGENCY PLANNING
4.1 Personnd Injury
4.2 Fire Prevention and Response
4.3 Discovery and Protection of Historic Resources
4.4 Discovery and Protection of Plant Species at Risk
4.5 Wildlife Encounter Prevention and Handling
4.6 Spill Prevention and Response
APPENDICES
Appendix A: General Environmental Specifications
Appendix B: Typical Cross Section
Appendix C: Typical Buffer Zones
Appendix D: Technical Information, DFO Fact Sheets
Appendix E: Topographic Map
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Table3.10 Emergency Response and Contingency M easures

Potential Activity Emer gency Response and Contingency M easures
Requiring Response
1 | Personnel Injury 1.1 | 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).

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

1.3 [ 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.

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

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

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

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

1.8 | All accidentswill be reported to the Resident Engineer and/or worker health and safety

representative.
1.9 | Appropriate measures will be in place for emergency evacuation of personnel.
2 | Fire Prevention and 2.1 | Thework areawill be kept free of all flammable waste.
Response 2.2 | 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 | Employeeswill be trained in the use of fire fighting equipment.

2.4 | Cleared unmerchantabletimber, slashingsand cuttingswill be burnt in compliancewith
the Forest Fire Regulations, Environmental Code of Practice for Open Burning and the
Permit to Burn. Fires will be located a minimum of 10 m from the existing tree line
and/or adjacent pilesof dash, or asdirected by the Conservation Officer. Fireswill not
beleft unattended. Where possible, WST will consider aternative usesfor wood waste
such as mulching.

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

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

3 | Discovery and 3.1 | Following finalization of the route location and prior to construction, a field
Protection of Historic 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 be instructed 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 | Thediscovery will be reported to the Resident Engineer and ESO.
3.6 | The ESO will contact the Provincial Archeology Office for instructions on how to

proceed.
4 | Discovery and 4.1 [ A field investigation of the potential areas for plant species at risk, as identified in the
Protection of Plant predictive modelling exercise conducted for the environmental assessment, will be
Species at Risk conducted prior to the start of construction.
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Potential Activity Emergency Response and Contingency M easures
Requiring Response

4.2 [ All vehicles and equipment transported to Labrador for construction work will be
cleaned prior to transport to reduce therisk of introducing new or invasive speciesto 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.
5 | Wildlife Encounter 5.1 | All domestic solid wastewill be collected, properly stored, removed and disposed of in
Prevention and an approved disposal area. The camps and work areas will be kept clear of all food
Response scraps and garbage.

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

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

5.4 | 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.

5.5 | 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.

5.6 | Thelnland Fishand Wildlife Divisionwill be notified immediately if any speciesat risk
or raptor nests are located by WST personnel or contractors.

5.7 | WST will maintain alog book to record sightings of wildlife species. The Inland Fish
and Wildlife Division will be consulted for direction on the development and
mai ntenance of the log book.

6 | Spill Prevention and 6.1 | All construction personnel will berequired to attend an environmental awarenesssection
Response which will include information on potential accidental or unplanned events and the
appropriate prevention and response procedures.

6.2 | Transporting, storing and using fuels and other hazardous materials will comply with
WST Specification 820 and all 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 afuel storage area and during refuelling
operations.

6.6 | All storagefacilitiesfor fuels and other hazardous materialswill 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 material (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.

6.10 | Any soilscontaminated by small leaks of oil or grease from equipment will be disposed
of according to applicable legidation.
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Potential Activity Emergency Response and Contingency M easures
Requiring Response

6.11 | Measures will be taken to ensure that construction materials such as fresh concrete,
concrete additives, solventsand preservatives do not enter watercoursesor waterbodies.

6.12 | 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 padsor cat-tailsfor recovery of oil fromawater surface) and open-ended
barrels for collection of oiled debris, will be available at each construction site.

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

6.14 | 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);

e Temporary Diversion of Streams (Specification 405);

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

» Soail for Hydroseeding (Specification 634); and

» Limefor Hydroseeding (Specification 635).

3.9.5 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 3.10. These measures would apply during both construction and
operation phases of the TLH - Phase lll. 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.

3.9.6 Environmental Awareness

Toensurethat al project personnel arefully informed about the environmental requirements associated with
theproject, WST will conduct an environmental awareness session for the contractor, subcontractorsand their
employees. The environmental awareness training will be carried out by WST’s ESO immediately prior to
the start of each construction season. Attendance at this session will be compul sory.
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The purpose of the sessionwill betofamiliarizeall personnel with WST specification and EPP requirements,
and to ensure that all personnel understand their responsibilities with respect to environmental protection.

Emergency response and contingency planswill also be addressed at the environmental awareness training
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.

3.9.7 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 as temporary 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 revegetation will 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 regulatory agencies. WST will give consideration to using native speciesin any
revegetation activities.

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.

3.9.8 Environmental Monitoring and Follow-up Programs

WST’sESO will beresponsiblefor ensuring that requirements outlined in the EPP are followed, monitoring
compliance with all regulations, permits, approvals and authorizations as outlined in Table 3.1 and WST
specifications, and carrying out any other monitoring commitments. The ESO will be responsible for
ensuring that al personnel are familiar with any monitoring requirements identified and that the practices
outlined are followed. Each sitewill have a Resident Engineer who will be responsiblefor carrying out any
required monitoring and compliance activitieson-site, and reporting to the ESO asappropriate. The EPPwill
also outline additional control measures or stop work criteria

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.

3.9.8.1 Environmental Compliance Monitoring

ECM refers to monitoring project activities to ensure compliance with all regulatory and self-imposed
environmental standards (Barnes et al. 1986). ECM is an essential component of any project asit 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.
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Legidation, regulations, standards and guidelines requiring compliance are outlined in Table 3.1, and
environmental protection measuresfor the project are outlined Tables 3.7, 3.8 and 3.10. Any VEC-specific
ECM activities proposed for the TLH - Phase I1l are outlined in Chapter 7.0 and all monitoring activitiesare
summarized in Chapter 8.0. Specific detailsfor ECM will bedetermined in consultation with the appropriate
regulatory agencies when the detailed project design is complete. Any ECM programs established for the
project will outline:

» environmenta elementsto be monitored;

 timing of the monitoring activity;

» freguency and duration of the monitoring activity;

» agenciesto which monitoring results will be submitted for review; and
» protocols for interpreting results and follow-up actions to be taken.

3.9.8.2 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 eval uating theaccuracy of effects predictionsand effectiveness of mitigation measures, and allowing early
warning and correction of unforseen effects.

V EC-specific monitoring and follow-up commitments for the TLH - Phase I11 are discussed in Chapter 7.0
and included in the summary of monitoring activities presented in Chapter 8.0. 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, asurvey for active raptor nests (specifically osprey and bald eagle) will be
completed within 800 m of the construction zone and a survey will be completed for active beaver ponds
within 100 m of the highway. Prior to the start of any construction onthe TLH - Phase 11, thefollowing will
be completed:

» study to further assess acid-generating rock potential;

» field investigations to assess geotechnical parameters of materialsto be used for construction;
» study to further assess the potential for encountering rare plants; and

* historic resources survey.

WST will aso support fish population studies to be completed during the construction phase. The protocols
for these studies have been devel oped by the Inland Fish and Wildlife Division, who will takethelead inthe
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 onthe TLH - Phase |l and Il. Theresults of the
employment monitoring for Phase Il are discussed in Section 3.4.3.
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