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EXECUTIVE SUMMARY
QUALITY WIND PROJECT
This Application for an Environmental Assessment Certificate report (the Application) for EPCOR Power
Development (BC) Limited Partnership’s (EPCOR) Quality Wind Project (QWP or the Project) has been
prepared in accordance with the requirements of the British Columbia Environmental Assessment Act
(BCEAA). The information provided in this Application is consistent with the Terms of Reference (ToR) for
the QWP approved by the Environment Assessment Office (EAO) in November 2008. No Project trigger
for CEAA review had been identified based on preliminary project information provided in January 2009
and comments received from federal agencies. This was confirmed by federal agencies including DFO,
TC and Canadian Environmental Assessment Agency in February and March 2009.
The Quality Wind Project is an approximately 142.2 megawatt (MW) project proposed by EPCOR, located
entirely on Crown land within the District of Tumbler Ridge and the Peace River Regional District. The
QWP is within Treaty 8 territory as well as the asserted traditional territories of other Aboriginal
communities. The preferred design is based on 79 wind turbine generators with a nominal output of 1.8
MW, which are proposed to be installed and operated for approximately 25 years of the Project life
With an estimated capital cost of $500 to $600 million, QWP construction would occur starting as early as
winter 2010/2011 and operations by early 2013. At the end of the 25 year operational period, the Project
would either be refurbished or decommissioned. If refurbished, the Project may continue to operate by
EPCOR or by BC Hydro.
The purpose of the QWP is to generate clean, renewable energy to sell to BC Hydro. EPCOR submitted
the Project to the BC Hydro Clean Power Call in November 2008 with the goal of securing a long-term
Power Purchase agreement with BC Hydro. Agreements are expected to be announced by BC Hydro in
spring 2009.
For the Quality Wind Project, EPCOR is applying to the Province for concurrent permitting for an Interim
Licence of Occupation for Development on Crown Land through the Ministry of Agriculture and Lands,
Integrated Land Management Bureau (ILMB).
The environmental assessment is based on a preferred design within a 3,062 ha Project Area; as the
design is refined within the Project Area, the completed assessment will remain applicable. Information on
wind, topography, geology, environmental and social features were considered to shrink the Project Area,
some features were avoided during the determination of the preferred design and others have provided
input that will be incorporated in detailed design.
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Major QWP infrastructure components are:
1. Access roads (new and upgraded) from Highway 52 to wind turbines – with approximately 18-26
km of new roads and 19-29 km of upgraded roads proposed;
2. Wind turbine generators (WTGs) – 79 Vestas V90 1.8 MW turbines are currently proposed with
pads (allowing for crane pads and storage of wind turbine components), and concrete
foundations;
3. Electrical collection system from the turbines to the Project substation via overhead lines;
4. Project Substation on site, as well as an operations centre/office in Tumbler Ridge town centre;
5. A 230 kV overhead transmission line that will connect the Project Substation to the BC
Transmission System at the Tumbler Ridge substation;
6. Construction areas such as an equipment lay-down area, temporary buildings and any associated
facilities as well as a temporary concrete batch plant; and
7. Communications and Control Systems for the operation of the wind power facility including a
permanent wind data collection system.
Within the 3,062 ha Project Area, the total area to be disturbed (vegetation trimmed or removed with hard
infrastructure placed in some areas) during construction and operation is estimated at 278 ha and 230 ha,
respectively. With a contingency of 10% applied, this results in a maximum construction area of 306 ha
and a maximum operational footprint of 253 ha. Of these footprint areas, over 152 ha (more than half) are
already disturbed with existing roads, the Hourglass fire area and cutblocks.
Construction work will include clearing, road building/widening and installation of Project infrastructure
prior to the commissioning phase. Approximately 160,000 person hours (80 person years) of direct
employment are projected, with an additional 40,000 person hours (20 person years) of work at local
aggregate and concrete suppliers.
The operational phase will be consistent with the BC Hydro power purchase agreement, and is expected
to be 25 years. The Quality Wind Project will be continuously monitored by EPCOR’s Energy
Management Operations Centre (EMOC), Vestas Canadian Wind Technology (Vestas CWT), and
EPCOR local operations. The number of directly employed full-time staff is estimated to be 8 to 12.
The Project Area was selected to assess the impacts of the preferred deisgn presented here, and to
account for potential layout changes identified during detailed design. EPCOR is seeking an
Environmental Assessment Certificate for QWP under the BCEAA based on the preferred design with the
option to make revisions to a range of infrastructure components within a defined Project Area based on
commitments outlined in this report.
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ENGAGEMENT
EPCOR initiated the Project dialogue and engagement process in October 2007. This process was
designed to provide for an open and accountable project review. The team sought to provide all relevant
stakeholders with information regarding the nature and scope of the Project and offer ample opportunities
to review preliminary information, ask questions and provide input to its planning and design. The team
worked to identify and resolve potential issues early in the planning process and to take advantage of
local knowledge and expertise as it relates to the various planning and assessment considerations.
With these objectives in mind, EPCOR identified all potential stakeholder groups, First Nations and
Aboriginal communities early in the process, in accordance with the requirements of the Order under
Section 11 of the BCEAA. Through subsequent dialogue, the Project team heard questions and
comments regarding a number of key themes including:
•

The scope and nature of the Environmental Assessment;

•

Anticipated timelines for the Project development;

•

The BC Hydro process for awarding power purchase agreements;

•

Project infrastructure and characteristics (road, turbine and transmission line locations, size of
turbines, turbine pad dimensions, number of turbines) including use of existing roads;

•

Land reclamation;

•

Bird use of the Project Area;

•

Potential caribou presence in the Project Area;

•

Opportunities for local jobs, contracts and training; and

•

Interest in investigating traditional land use.

EPCOR commits to ongoing engagement with government agencies, First Nations, KLCN, KLMSS, other
stakeholders and the general public throughout Project planning, construction and operations.
ENVIRONMENTAL ASSESSMENT METHODS
The biophysical and social, economic, heritage and health components included in the scope of this
assessment, outlined in the Terms of Reference (November 2008), were determined based on knowledge
of the Project setting, the potential for impacts from the Project as proposed and through the dialogue and
engagement process. The temporal scope of the Quality Wind Project for this assessment includes
infrastructure and activities during construction, operation, and refurbishment or decommissioning. The
geographical scope is based on local and regional study areas for each component.
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This environmental assessment was conducted through completion of the following steps:
1. Scoping and issue identification;
2. Environmental field investigations and literature review to establish existing (baseline) conditions;
3. Analysis of impacts on existing biophysical conditions;
4. Analysis of impacts on social conditions;
5. Identification of mitigation measures for potential impacts;
6. Discussion of accidents and malfunctions impacts from these;
7. Determination of residual impacts and prediction of significance (following criteria from CEAA
“Reference guide, determining whether a project is likely to cause significant adverse effects,
November 1994); and
8. Recommendations for monitoring.
The assessment focused on Valued Ecosystem Components (VECs) that were selected based on
presence in the local and regional study areas (based on the literature and field investigations); ecological
(conservation) importance; existing monitoring data that has established a baseline; vulnerability to
Project-specific impacts; and local, First Nations and/or socio-economic importance. The assessment also
focused on Valued Social Components (VSCs) selected based on: presence in the local and regional
study areas (based on the literature and field investigations); existing monitoring data that has established
a baseline; vulnerability to Project-specific impacts; and local, First Nations, cultural, and/or socioeconomic importance.
BIOPHYSICAL IMPACT ASSESSMENT
Atmospheric conditions evaluated in the impact assessment included air quality. Information on climate
and air quality is summarized from existing data sources. Mitigation measures include standard best
practices for construction.
Geological conditions were based on desktop data as well as a geotechnical study completed for the
Project, while palaeontology data, including known sites and potential encounters, was provided from
local palaeontologists. Mitigation measures include best practices for erosion control and terrain stability
as well as site specific mitigation based on results of the geotechnical study and regional palaeontology
resources. Monitoring during construction is proposed.
Information on water resources and fish / fish habitat was collected from desktop information as well as a
QWP aquatic field study. Road upgrades are proposed over tributaries with no documented fish presence
while the transmission line is also proposed over three larger watercourses with fish presence. Mitigation
measures include standard best practices for construction in and near water and for operations. No
Authorization under the Fisheries Act is anticipated for the Project. Monitoring during construction is
proposed.
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The potential impacts of QWP on ecosystems were studied by a combination of field and office
techniques based on and compliant with standards for terrestrial ecosystem mapping. The impacts to the
VEC assessed (rare plants and ecosystems, old forests and wetlands) take into consideration mitigations
and are considered to be nil (no residual impacts) to low. The proposed mitigation in the Project Area
includes the use of best practices to minimize impacts on general vegetation, rare ecosystems and old
forests, and to avoid impacts to wetlands and rare plants identified to date. Monitoring during construction
is proposed.
Terrestrial wildlife studies incorporated information from a wide variety of literature sources, and input
from agencies, First Nations and other land users. Terrestrial wildlife field studies were also conducted
during winter and summer in the study area. These included specific studies on winter ungulate use,
winter use of existing roads in the study area, the availability of lichen resources (for caribou), wildlife
habitat assessments to predict habitat availability for eight VEC species, and general summer wildlife
observations. Species confirmed present were common generalists such as moose, deer, fisher, marten,
wolf and western toad, and elk in the transmission line portion of the project.
Caribou, wolverine and grizzly bear were not confirmed present, but there is potential for their presence
based on reports from users of the study area. In the case of caribou, radio collar information indicates
they use areas immediately to the east, showing potential for their use of parts of the study area. Wildlife
habitat assessment predictions verify and likely explain field observations only of common species; there
is no high value habitat in the study area for the eight VEC analysed. Footprint impacts will largely be on
low, very low or nil value habitat. A range of potential impacts to terrestrial wildlife were assessed; some
had no residual impacts; others had minimal to low residual impacts. The assessed levels of residual
impact considered that: siting to avoid / minimize impacts has been conducted, mitigation was available
and effective, existing habitat values and species presence were typically low (a result of existing uses in
the study area) and that potential impacts were of low magnitude and small extent. Mitigation proposed is
based on the results of the Project studies and the Project activities, within the setting. Monitoring during
construction is proposed.
The potential for project-related impacts to birds and bats was assessed using data collected during
spring and fall diurnal raptor stand watches, nocturnal radar studies, nocturnal stand watches and
stopover surveys. During summer, breeding bird surveys and habitat assessments for selected species
were conducted, and in fall acoustic monitoring for bats was completed. The level of effort in some data
collection exceeded Terms of Reference requirements. Habitat loss, fragmentation and sensory impacts
were considered to be minimal for birds and bats during construction, largely due to the developed nature
of the study area, low numbers and diversity of species and small extent and magnitude of impacts. In
operation, impacts were predicted to be low to moderate (insignificant) for birds and bats. The number
and species present, patterns of movement (migration patterns) and project location do not indicate there
are risk factors associated with this project, and data from similarly sized operational wind projects in
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North America confirm this prediction. However, it is acknowledged that impact assessment for predicting
mortalities is difficult without examples of operational projects in the Peace Region. As such a
conservative assessment of impacts has been made. Mitigation proposed is based on the results of the
surveys and known impacts from other wind energy projects. A monitoring and follow-up program is
proposed for the operation phase of the project to manage uncertainty surrounding impact assessment, in
particular to provide a process to monitor impacts, decide on mitigation if necessary and monitor the
effectiveness of mitigation.
Considering mitigation proposed, the following summarizes potential impacts and expected residual
impact significance by biophysical component:

Component

Potential Impact

Residual Impact
Significance

Fugitive dust and GHG emissions from
vehicle use

Minimal (insignificant)

No air pollution resulting from energy
creation during operations

Positive

Slope instability

Minimal (insignificant)

Surface soil erosion

Minimal (insignificant)

Soil contamination from accidental spills

Minimal (insignificant)

Disturbance to palaeontology resources

Minimal (insignificant)

Changes to surface water flow

Minimal (insignificant)

Modifications to watercourse channels at
crossing upgrades

Minimal (insignificant)

Surface Water
Quality

Surface water quality degradation –
sedimentation

Low (insignificant)

Surface Water
Quality

Surface water quality degradation – from
accidental spills

Minimal (insignificant)

Changes to recharge, groundwater level or
flow

Minimal (insignificant)

Groundwater quality degradation

Minimal (insignificant)

Surface water quality impacts on fish

Minimal (insignificant)

Loss of or disturbance to instream habitat

No residual impact
expected

Loss of or disturbance to riparian habitat

Low (insignificant)

Impacts to fish passage

Minimal (insignificant)

Accidental mortalities

Minimal (insignificant)

VEC

Atmospheric
Conditions

Geology and
Palaeontology

Water Resources

Fish and Fish Habitat

Salmonids
(impacts to right
are on all fish
species)
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Potential Impact

Residual Impact
Significance

General vegetation ecosystem loss

Minimal (insignificant)

Introduction of exotic species impact on
general vegetation

Minimal (insignificant)

Ecosystem loss/disturbance
Introduction of exotic species
Ecosystem loss/disturbance
Introduction of exotic species
Ecosystem loss/disturbance
Introduction of exotic species
Ecosystem loss/disturbance

Minimal (insignificant)

Low (insignificant)

Low (insignificant)

Introduction of exotic species

No residual impact
expected

Habitat loss/disturbance

Minimal (insignificant)

Fragmentation

No residual impact

Sensory Disturbance (construction)

Minimal (insignificant)

Mortality (operations)

No residual impact

Sensory Disturbance (operations)

Low (insignificant)

Deer

Habitat loss/disturbance

Minimal (insignificant)

Moose

Habitat loss/disturbance

Low (insignificant)

Elk

Habitat loss/disturbance

Minimal (insignificant)

Fragmentation

No residual impact

Sensory Disturbance (construction)

Low (insignificant)

Sensory Disturbance (operations)

Low (insignificant)

Habitat loss/disturbance

Minimal (insignificant)

Fragmentation

No residual impact

Sensory Disturbance (construction)

No residual impact

Sensory Disturbance (operations)

Low (insignificant)

Habitat loss/disturbance

No residual impact

Sensory Disturbance (operations)

Low (insignificant)

Habitat loss/disturbance

Minimal (insignificant)

Sensory Disturbance (operations)

Low (insignificant)

Habitat loss/disturbance

No residual impact

Fragmentation

No residual impact

Sensory Disturbance (construction)

Minimal (insignificant)

Mortality (operations)

No residual impact

Sensory Disturbance (operations)

Low (insignificant)

Wetlands

Caribou

Deer, Moose, Elk
Terrestrial Mammals,
Amphibians and
Reptiles
Fisher

Wolverine

Grizzly bear

Western toad
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Potential Impact

Residual Impact
Significance

Habitat loss/disturbance

Low (insignificant)

Habitat fragmentation

Minimal (insignificant)

Sensory disturbance

Minimal (insignificant)

Attraction to lights

No residual impact
expected

Bird collisions (turbines)

Low (insignificant)

Bird collisions (trans. line)

Minimal – Low
(insignificant)

Habitat loss/disturbance and fragmentation
(bats)

Low (insignificant)

Bat mortality

Low – Moderate
(insignificant)

SOCIAL, ECONOMIC, HERITAGE AND HEALTH IMPACT ASSESSMENT
Information on communities in the Peace River Regional District and services was collected from existing
data sources in addition to correspondence with local government representatives and residents.
Mitigation

proposed

is

specific

for

the

site

conditions

and

Project.

Potential

impacts

on

radiocommunications were assessed as per the Radio Advisory Board / Canadian Wind Energy
Association Guidelines. As the Project design was based on meeting these guidelines, no specific
mitigation is proposed, nor is monitoring is proposed.
Information on First Nations and Aboriginal Communities included in the Section 11 Order was
summarized from existing information, with some details added through the QWP engagement process.
Traditional land use data was compiled through field studies and interviews completed with those groups
interested in participating. One traditional use site that is wildlife habitat was recommended for avoidance.
Further engagement with First Nations and Aboriginal Communities is proposed during the Application
review period to confirm appropriate mitigation and monitoring.
Transportation addressed includes travel by road, air and water. A number of roads are located in the
Project Area and agreements with Ministry of Forests or road permit holders will be required to upgrade
and share road uses, while new road sections will also be constructed. Standard lighting is proposed on
turbines as per aeronautics guidelines. Transport Canada confirmed that approval under the Navigable
Waters Protection Act will not be required. No transportation monitoring is proposed.
Information on land designation and use as well as natural resource use was gained from review of
tenure information on the BC government’s land and resource registry, discussions with the Integrated
Land Management Bureau and significant correspondence with tenure holders. Uses in the Project Area
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include past forestry and forestry roads, coal claims, aggregate pits, gas exploration interests, trapping,
guide outfitting and recreation. A grazing lease, one private land parcel, gas wells and wind interests are
located nearby. Mitigation proposed is specific to the tenures and use of the Project Area and potential
impacts; EPCOR will continue engagement with tenure holders. No monitoring is proposed.
Economics within the region were summarized based on desktop information available. The Project is
expected to result in economic diversification in the Tumbler Ridge area. Mitigation for any economic loss
to tenure holders is proposed, with further discussions to occur. No monitoring is proposed.
Visual resources were assessed through an update of the visual resource inventory in the area, with input
from BC Ministry of Forests and the public, followed by an assessment based on Provincial and accepted
US standards. No specific mitigation is warranted beyond best practices for minimizing and revegetating
disturbed areas. No monitoring is proposed.
Human health and safety focused on typical construction in the QWP setting as well as specifics to
consider for construction and operation of a wind energy project. Proposed mitigation is based on the site,
land use and project type.
Information on archaeological and heritage resources was collected through an archaeological overview
assessment in addition to an archaeological impact assessment with a field study component for QWP.
One new archaeological site was discovered during this work. Proposed mitigation is intended to protect
known and potential archaeological sites during construction and monitoring during construction is
proposed.
Considering mitigation proposed by EPCOR, the following summarizes potential impacts and expected
residual impact significance by social, economic, heritage or health component:

Component

VSC

Communities and
Services
Radiocommunication

Potential Impact

Residual Impact
Significance

Increase demands on temporary
accommodation (for out-of-area
workers)

Low (insignificant)

Increase demands on emergency
medical and fire protection services

Low (insignificant)

Interruption of services (power, water…)

No residual impact expected

Interference with radio-communication
systems

No residual impact expected
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Potential Impact

Residual Impact
Significance

Socio-economic considerations

No adverse impact
expected; Economic
benefits

Loss of traditional use or traditional
ecological knowledge sites

Low (insignificant)
TBD by FNs

Decrease in value of hunting, trapping
and plant gathering

Low (insignificant)
TBD by FNs

Increased road traffic and delays

Low (insignificant)

Obstruction hazards to air traffic

Minimal (insignificant)

Impediments to navigation by boat

No residual impact expected

Removal of land from current land use

Low (insignificant)

Changes to access

Minimal (insignificant)

Disruption to trapping, hunting and
guide outfitting activities

Minimal (insignificant)

Disruption to recreational activities

Low (insignificant)

Employment and spin-offs

Benefit

Businesses of land tenure holders

Low (insignificant)

Visual Impacts of ground disturbance on
VSUs

Low (insignificant)

Visual Impact of WTGs on Residents
and Recreational Users

Low (insignificant)

Disturbance to persons in the vicinity
and the public (construction and
decommissioning)

Minimal (insignificant)

Disturbance to residences and
institutions (operation)

No residual impact expected

Changes to air quality

Minimal (insignificant)

Noise

Minimal (insignificant)

Health impacts to country foods

No residual impact expected

Accidents during construction,
operation, and decommissioning/
refurbishment

Low (insignificant)

Ice shedding

Minimal (insignificant)

Disturbance of site GhRf-5

Minimal (insignificant)

Disturbance of archaeological site found
during construction

Minimal (insignificant)

ACCIDENTS AND MALFUNCTIONS
Accidents and malfunctions associated with workers, vehicles and other infrastructure, spills, fire, ice fall
and mechanical, structural or electrical failure were addressed in the assessment.
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Risk to workers from accidents on wind energy projects is very low based on a worldwide inventory of
incidents. The requirements of the BC Workers Compensation act and other regulations will be enforced
during all phases of the project. An Emergency Response Plan will also be developed in consultation with
local Emergency Response teams and gas companies that are working in the area. Spill prevention and
contingency measures were identified for containment and clean up, and minimum setbacks from
watercourses were identified. A Spill Contingency Plan will be developed as part of the Environmental
Management Plan. BC Forest Services would maintain primary responsibility for all forest fires in the
area, with the Tumbler Ridge Volunteer Fire Department assisting with fires and as first respondent in any
medical or human safely emergency. The Canadian Wind Energy Association guidelines were identified
for setback requirement to reduce the risk from ice shedding. Additional mitigation measures were also
identified to include warning signs, limiting access, ice detection systems, operating procedures, and
public announcements. Design and certification standards will be followed that meet Canadian and
International requirements for structural, mechanical and electrical systems. Lightning protection systems
would also be used to significantly reduce the risk of structural damage. Automatic control systems would
also be built into the turbines to rapidly detect any abnormal behaviour for each turbine and proceed to
emergency stop. A local operator would also be present at the site to monitor all systems and coordinate
all emergency response in accordance with the Emergency Response Plan and with local emergency
responders such as fire departments, ambulance services and hospitals.
No residual biophysical or social, economic, heritage, health impacts are expected from accidents and
malfunctions.
CONCLUSION
This Environmental Assessment Application report was completed by EPCOR and consultants. Based on
existing conditions, the QWP Project description and mitigation proposed, the author’s conclusion is that
the Quality Wind Project is not expected to result in any significant biophysical or social, economic,
heritage and health impacts.
The final decision on impacts will be determined by the BC Ministry of Environment and BC Ministry of
Energy, Mines and Petroleum Resources and reflected in a decision to issue an Environmental
Assessment Certificate for QWP.

Application for an Environmental Assessment Certificate
Quality Wind Project

- xii -

EPCOR Power Development (BC) Limited Partnership
June 2009

TABLE OF CONTENTS
1.0

INTRODUCTION.............................................................................................................................. 1
1.1

2.0

PROJECT OUTLINE ................................................................................................................ 1
1.1.1

Purpose .................................................................................................................. 1

1.1.2

Location.................................................................................................................. 2

1.2

PROPONENT IDENTIFICATION ................................................................................................. 4

1.3

REGULATORY CONTEXT AND ENVIRONMENTAL ASSESSMENT OBJECTIVES ............................... 5
1.3.1

Provincial Process under BCEAA .......................................................................... 5

1.3.2

Federal Process under CEAA and Harmonization ................................................ 6

1.3.3

Applicable Legislation and Policy........................................................................... 6

1.3.4

Environmental Assessment Objectives ............................................................... 13

1.4

REPORT LAYOUT ................................................................................................................. 13

1.5

ENVIRONMENTAL ASSESSMENT TEAM................................................................................... 32

PROJECT DESCRIPTION ............................................................................................................ 33
2.1

PROJECT RATIONALE AND BACKGROUND.............................................................................. 33
2.1.1

Energy Requirements in British Columbia ........................................................... 33

2.1.2

Project Rationale .................................................................................................. 34

2.1.3

Project Design in Conjunction with Environmental Assessment ......................... 36

2.1.4

Topographical and Geographical Setting: Geotechnical Considerations ............ 37

2.2

PROJECT LOCATION ............................................................................................................ 38

2.3

PROJECT INFRASTRUCTURE ................................................................................................. 39

2.4

2.3.1

Roads ................................................................................................................... 40

2.3.2

Wind Turbine Generators..................................................................................... 42

2.3.3

Collector Cables, Fibre Optic System and Project Substation ............................ 45

2.3.4

Operations Centre ................................................................................................ 47

2.3.5

Transmission Line Connection to BC Transmission Corporation Substation ...... 47

2.3.6

Other Project Components .................................................................................. 47

CONSTRUCTION ACTIVITIES ................................................................................................. 48
2.4.1

Transportation of Infrastructure Equipment and Materials .................................. 48

2.4.2

On-Site Construction ............................................................................................ 49

2.4.3

Project Area and Project Footprint ....................................................................... 54

Application for an Environmental Assessment Certificate
Quality Wind Project

2.5

3.0

- xiii -

EPCOR Power Development (BC) Limited Partnership
June 2009

2.4.4

Construction Mitigation ........................................................................................ 55

2.4.5

Construction Employment .................................................................................... 55

PROJECT OPERATIONS AND MAINTENANCE........................................................................... 56
2.5.1

Operation Mitigation ............................................................................................. 57

2.5.2

Operation and Maintenance Employment ........................................................... 57

2.6

PROJECT REFURBISHMENT AND/OR DECOMMISSIONING ........................................................ 59

2.7

PROJECT SCHEDULE ........................................................................................................... 59

2.8

SCOPE OF PROJECT ............................................................................................................ 59

DIALOGUE AND ENGAGEMENT PROCESS .............................................................................. 60
3.1

OVERVIEW .......................................................................................................................... 60

3.2

DIALOGUE TO DATE ............................................................................................................. 62
3.2.1

Government ......................................................................................................... 62

3.2.2

First Nations ......................................................................................................... 73

3.2.3

Kelly Lake Cree Nation, Kelly Lake First Nation and Kelly Lake Métis Settlement
Society ................................................................................................................. 99

3.2.4
3.3

4.0

5.0

Public ................................................................................................................. 107

FURTHER PROPOSED ENGAGEMENT .................................................................................. 121
3.3.1

Application Review Period Activities .................................................................. 121

3.3.2

Post Environmental Assessment Activities ........................................................ 124

IMPACT ASSESSMENT METHODOLOGY ................................................................................ 126
4.1

SCOPE OF ASSESSMENT .................................................................................................... 126

4.2

GEOGRAPHICAL SCOPE: STUDY AREA BOUNDARIES ........................................................... 127

4.3

TEMPORAL SCOPE............................................................................................................. 130

4.4

GENERAL METHODOLOGY .................................................................................................. 130

4.5

KEY ISSUES AND SELECTION OF VALUED ECOSYSTEM AND SOCIAL COMPONENTS ................ 132

4.6

DETERMINATION OF SIGNIFICANCE ..................................................................................... 140

BIOPHYSICAL IMPACT ASSESSMENT .................................................................................... 143
5.1

ATMOSPHERIC CONDITIONS ............................................................................................... 143
5.1.1

Existing Conditions ............................................................................................ 143

5.1.2

Potential Impacts and Proposed Mitigation ....................................................... 146

5.1.3

Residual Impacts and Proposed Monitoring ...................................................... 148

Application for an Environmental Assessment Certificate
Quality Wind Project

5.2

5.3

5.4

5.5

5.6

5.7

6.0

- xiv -

EPCOR Power Development (BC) Limited Partnership
June 2009

GEOLOGY AND PALAEONTOLOGY ....................................................................................... 148
5.2.1

Existing Conditions ............................................................................................ 148

5.2.2

Potential Impacts and Proposed Mitigation ....................................................... 152

5.2.3

Residual Impacts and Proposed Monitoring ...................................................... 156

WATER RESOURCES ......................................................................................................... 157
5.3.1

Existing Conditions ............................................................................................ 157

5.3.2

Potential Impacts and Proposed Mitigation ....................................................... 161

5.3.3

Residual Impacts and Proposed Monitoring ...................................................... 166

FISH AND FISH HABITAT ..................................................................................................... 167
5.4.1

Existing Conditions ............................................................................................ 167

5.4.2

Potential Impacts and Proposed Mitigation ....................................................... 171

5.4.3

Residual Impacts and Proposed Monitoring ...................................................... 173

ECOSYSTEMS .................................................................................................................... 174
5.5.1

Existing Conditions ............................................................................................ 174

5.5.2

Potential Impacts and Proposed Mitigation ....................................................... 187

5.5.3

Residual Impacts and Proposed Monitoring ...................................................... 197

TERRESTRIAL MAMMALS, AMPHIBIANS AND REPTILES ......................................................... 199
5.6.1

Existing Conditions ............................................................................................ 199

5.6.2

Potential Impacts and Proposed Mitigation ....................................................... 219

5.6.3

Residual Impacts and Monitoring....................................................................... 236

BIRDS AND BATS ............................................................................................................... 239
5.7.1

Existing Conditions ............................................................................................ 239

5.7.2

Potential Impacts and Proposed Mitigation ....................................................... 280

5.7.3

Residual Impacts and Proposed Monitoring ...................................................... 295

SOCIAL, ECONOMIC, HERITAGE AND HEALTH IMPACT ASSESSMENT............................ 299
6.1

6.2

COMMUNITIES AND SERVICES ............................................................................................ 299
6.1.1

Existing Conditions ............................................................................................ 299

6.1.2

Potential Impacts and Proposed Mitigation ....................................................... 305

6.1.3

Residual Impacts and Proposed Monitoring ...................................................... 308

FIRST NATIONS’ AND ABORIGINAL COMMUNITIES’ TRADITIONAL LAND USE ........................... 309
6.2.1

Existing Conditions ............................................................................................ 309

Application for an Environmental Assessment Certificate
Quality Wind Project

6.3

6.4

6.5

6.6

6.7

6.8

6.9

- xv -

EPCOR Power Development (BC) Limited Partnership
June 2009

6.2.2

Potential Impacts and Proposed Mitigation ....................................................... 336

6.2.3

Residual Impacts and Proposed Monitoring ...................................................... 341

TRANSPORTATION INCLUDING NAVIGABLE WATERS............................................................. 342
6.3.1

Existing Conditions ............................................................................................ 342

6.3.2

Potential Impacts and Proposed Mitigation ....................................................... 345

6.3.3

Residual Impacts and Proposed Monitoring ...................................................... 349

LAND DESIGNATION AND USE / NATURAL RESOURCE USE ................................................... 349
6.4.1

Existing Conditions ............................................................................................ 349

6.4.2

Potential Impacts and Proposed Mitigation ....................................................... 365

6.4.3

Residual Impacts and Proposed Monitoring ...................................................... 371

ECONOMICS ...................................................................................................................... 372
6.5.1

Existing Conditions ............................................................................................ 372

6.5.2

Potential Impacts and Proposed Mitigation ....................................................... 376

6.5.3

Residual Impacts and Proposed Monitoring ...................................................... 379

VISUAL RESOURCES .......................................................................................................... 380
6.6.1

Existing Conditions ............................................................................................ 380

6.6.2

Potential Impacts and Proposed Mitigation ....................................................... 388

6.6.3

Residual Impacts and Proposed Monitoring ...................................................... 398

ACOUSTIC ENVIRONMENT .................................................................................................. 399
6.7.1

Existing Conditions ............................................................................................ 399

6.7.2

Potential Impacts and Proposed Mitigation ....................................................... 401

6.7.3

Residual Impacts and Proposed Monitoring ...................................................... 403

HUMAN HEALTH AND SAFETY ............................................................................................. 404
6.8.1

Existing Conditions ............................................................................................ 404

6.8.2

Potential Impacts and Proposed Mitigation ....................................................... 407

6.8.3

Residual Impacts and Proposed Monitoring ...................................................... 412

ARCHAEOLOGICAL AND HERITAGE RESOURCES .................................................................. 413
6.9.1

Existing Conditions ............................................................................................ 413

6.9.2

Potential Impacts and Proposed Mitigation ....................................................... 419

6.9.3

Residual Effects and Proposed Monitoring ........................................................ 421

Application for an Environmental Assessment Certificate
Quality Wind Project

7.0

8.0

- xvi -

EPCOR Power Development (BC) Limited Partnership
June 2009

ACCIDENTS AND MALFUNCTIONS ......................................................................................... 422
7.1

ACCIDENTS INVOLVING WORKERS, VEHICLES AND OTHER INFRASTRUCTURE ........................ 422

7.2

SPILLS .............................................................................................................................. 423

7.3

ACCIDENTAL FIRE .............................................................................................................. 424

7.4

ICE SHEDDING ................................................................................................................... 425

7.5

STRUCTURAL, MECHANICAL OR ELECTRICAL FAILURE ......................................................... 426

COMMITMENTS FOR MITIGATION, COMPENSATION, MONITORING AND FOLLOW-UP .. 429
8.1

8.2

8.3

BIOPHYSICAL..................................................................................................................... 429
8.1.1

Atmospheric Conditions ..................................................................................... 429

8.1.2

Geology and Palaeontology ............................................................................... 430

8.1.3

Water Resources ............................................................................................... 432

8.1.4

Fish and Fish Habitat ......................................................................................... 434

8.1.5

Ecosystems ........................................................................................................ 435

8.1.6

Terrestrial Mammals, Amphibians and Reptiles ................................................ 437

8.1.7

Birds and Bats .................................................................................................... 438

SOCIAL, ECONOMIC, HERITAGE AND HEALTH ...................................................................... 439
8.2.1

Communities and Services ................................................................................ 439

8.2.2

First Nations’ and Aboriginal Communities’ Traditional Land Use ..................... 440

8.2.3

Transportation .................................................................................................... 441

8.2.4

Land Designation and Use, Natural Resource Use ........................................... 441

8.2.5

Economics.......................................................................................................... 442

8.2.6

Visual ................................................................................................................. 442

8.2.7

Acoustic Environment ........................................................................................ 443

8.2.8

Human Health and Safety .................................................................................. 443

8.2.9

Archaeological and Heritage Resources ........................................................... 445

ENVIRONMENTAL MONITORING PLANS ................................................................................ 445

9.0

CONCLUSIONS........................................................................................................................... 446

10.0

REFERENCES............................................................................................................................. 456

Application for an Environmental Assessment Certificate
Quality Wind Project

- xvii -

EPCOR Power Development (BC) Limited Partnership
June 2009

List of Tables (within text)
Table 1-1

Confirmed or Potential Permits, Licences, Authorizations and Tenures for the Quality
Wind Project ...................................................................................................................... 10

Table 1-2

Table of Concordance ....................................................................................................... 14

Table 2-1

Proposed Physical Footprint ............................................................................................. 54

Table 3-1

Quality Wind Project Working Group ................................................................................ 64

Table 3-2

Comments Raised by Government and Follow-up ........................................................... 67

Table 3-3

Comments Raised by First Nations and Responses ........................................................ 93

Table 3-4

Comments Raised by KLMSS and KLCN and Responses............................................. 105

Table 3-5

Comments Raised and Response .................................................................................. 117

Table 4-1

Local and Regional Study Areas..................................................................................... 127

Table 4-2

Selected Valued Ecosystem Components (VECs) ......................................................... 133

Table 4-3

Selected Valued Social Components (VSC) ................................................................... 137

Table 5.1-1

Predicted Significance of Residual Impacts on Atmospheric Conditions ....................... 148

Table 5.2-1

Predicted Significance of Residual Impacts on Geological Conditions and Palaeontology
........................................................................................................................................ 156

Table 5.3-1

Summary of Selected Watersheds within the Local Study Area .................................... 157

Table 5.3-2

Water Survey of Canada (WSC) Regional Hydrometric Stations ................................... 158

Table 5.3-3

Stream Flow Data (1978 – 2001) for Quality Creek near the Mouth (07FB005) ............ 158

Table 5.3-4

Stream Flow Data (1977 – 2006) for Murray River above Wolverine River (07FB006) . 159

Table 5.3-6

Properties of Tumbler Ridge Aquifers ............................................................................ 161

Table 5.3-7

Predicted Significance of Residual Impacts on Water Resources .................................. 166

Table 5.4-1

Predicted Significance of Residual Impacts on Fish and Fish Habitat ........................... 174

Table 5.5-1

Summary of Ecosystems in the ESSFmv2 ..................................................................... 181

Table 5.5-2

Summary of Ecosystems in the BWBSmw1 ................................................................... 182

Table 5.5-3

Summary of Ecosystems in the BWBSwk1 .................................................................... 183

Table 5.5-4

Summary of At-risk Plant Communities in the BWBS..................................................... 184

Table 5.5-5

Summary of At-risk Plant Communities in the ESSF ...................................................... 184

Table 5.5-6

At-risk Plants Potentially Occurring in the LSA ............................................................... 184

Table 5.5-7

Wetlands in the LSA........................................................................................................ 186

Table 5.5-8

Distribution of Seral Stages in the ESSFmv2 ................................................................. 187

Application for an Environmental Assessment Certificate
Quality Wind Project

- xviii -

EPCOR Power Development (BC) Limited Partnership
June 2009

Table 5.5-9

Distribution of Seral Stages in the BWBSmw1 and BWBSwk1 ...................................... 187

Table 5.5-10

Predicted Impacts to Ecosystems in the ESSFmv2, by Site Series ............................... 189

Table 5.5-11

Predicted Impacts to Ecosystems in the BWBSmw1, by Site Series ............................. 189

Table 5.5-12

Predicted Impacts to Ecosystems in the BWBSwk1, by Site Series .............................. 190

Table 5.5-13

Predicted Impacts to At-risk Plant Communities (old seral & structural stage >5), by Site
Series ........................................................................................................................... 191

Table 5.5-14

Predicted Impacts to Wetlands, by BEC Subzone and Site Series ................................ 192

Table 5.5-15

Predicted Impacts to Old Forests (>100 – 250 yrs), by BEC Subzone .......................... 192

Table 5.5-16

Predicted Significance of Residual Impacts on Ecosystems .......................................... 198

Table 5.6-1

Potential Terrestrial Mammals, Amphibians, and Reptiles at Risk in the LSA ............... 204

Table 5.6-2

Wildlife VEC for the Quality Wind Project ....................................................................... 204

Table 5.6-3

Habitat Suitability Rating Scheme and Life Requisites for Terrestrial Mammal VECs ... 209

Table 5.6-4

Habitat Suitability Rating Scheme and Life Requisites for Western Toad ...................... 209

Table 5.6-5

Habitat Suitability Ratings for Selected Ungulates in the LSA (ha) ................................ 212

Table 5.6-6

Survey Effort and Tracking / Snow Conditions, Ground-based Tracking, March 2008 .. 214

Table 5.6-7

Ungulate Detections during Ground-based Tracking, March 2008 ................................ 215

Table 5.6-8

Forested Stands with Terrestrial Lichen Forage Habitat ................................................ 215

Table 5.6-9

Habitat Suitability Ratings for Selected Furbearers in the LSA ...................................... 216

Table 5.6-10

Furbearer and Small Mammal Detections, Ground-based Tracking, March 2008 ......... 217

Table 5.6-11

Habitat Suitability Ratings for Grizzly Bear in the LSA ................................................... 218

Table 5.6-12

Amphibians / Reptiles Potentially Occurring in the LSA ................................................. 218

Table 5.6-13

Habitat Suitability for Western Toad in the LSA.............................................................. 218

Table 5.6-14

Potential Footprint (Habitat Loss/disturbance) Impact on Habitat Suitability for Wildlife
VEC ................................................................................................................................. 221

Table 5.6-15

Predicted Significance of Residual Impacts on Terrestrial Wildlife VECs. ..................... 237

Table 5.7-1

Bird Species of the ESSF, Adapted from MoF (1991) .................................................... 240

Table 5.7-2

Birds Species of the BWBS, Adapted from MoF (1991) ................................................. 240

Table 5.7-3

Bat Species Expected to Occur in the LSA, with At-risk Status. .................................... 241

Table 5.7-4

At-risk Bird Species Potentially Occurring in the LSA..................................................... 242

Table 5.7-5

Habitat Suitability Rating Scheme and Life Requisites ................................................... 243

Table 5.7-12

Raptor Stand Watch Locations. ...................................................................................... 244

Table 5.7-6

Radar Observation Station Locations ............................................................................. 245

Application for an Environmental Assessment Certificate
Quality Wind Project

- xix -

EPCOR Power Development (BC) Limited Partnership
June 2009

Table 5.7-7

Locations and Positions of Anabat Stations in the LSA .................................................. 249

Table 5.7-8

Habitat in the Vicinity of the five Anabat Stations in the LSA ......................................... 249

Table 5.7-9

Sampling Periods for five Anabat Stations in the LSA (2008) ........................................ 250

Table 5.7-10

Criteria for Classifying Bat Call Sequences to six Species Groups ................................ 250

Table 5.7-11

Habitat Suitability for Broad-winged Hawk and Northern Goshawk in the LSA .............. 251

Table 5.7-13

Raptor Species Observed during Stand Watch Surveys ................................................ 252

Table 5.7-14

Maximum, Minimum and Mean Raptor Passage Rate Summary................................... 252

Table 5.7-15

Breeding Bird Species Observed during Point Counts (Summer 2008). ........................ 257

Table 5.7-16

Spring Radar Passage Rates by Survey Night. .............................................................. 260

Table 5.7-17

Spring 2008 Horizontal Radar Passage Rates by Survey Night .................................... 261

Table 5.7-18

Spring 2008 Vertical Radar Passage Rates by Survey Night ......................................... 262

Table 5.7-19

Altitude of Vertical Radar Observations (Spring), Relative to Proposed Rotors. ............ 262

Table 5.7-20

Number of Bird Species Observed during Spring Nocturnal Stand Watch Surveys ...... 263

Table 5.7-21

Number of Bird Species Observed during Spring 2008 Stop-over Surveys ................... 265

Table 5.7-22

Fall Radar Passage Rates by Survey Night ................................................................... 267

Table 5.7-23

Fall 2008 Horizontal Radar Passage Rate by Survey Night ........................................... 267

Table 5.7-24

Fall 2008 Vertical Radar Passage Rates by Survey Night ............................................. 268

Table 5.7-25

Altitude of Vertical Radar Observations (Fall) Relative to Proposed Rotor Height ......... 269

Table 5.7-26

Bird Species Observed during Fall Nocturnal Stand Watch Surveys ............................. 270

Table 5.7-27

Bird Species Observed during Fall Stop-over Surveys in August 2008 ......................... 272

Table 5.7-28

Bat Activity (Bat Passes/Night) in the LSA from July 15 to October 6, 2008 .................. 274

Table 5.7-29

Bat Activity (Bat Passes/Night) in the LSA and Near Chetwynd (2007) ......................... 276

Table 5.7-30

Summary of LSA Bat Activity (Bat Passes/Night) ........................................................... 277

Table 5.7-31

Predicted Significance of Residual Impacts on Birds and Bats ...................................... 296

Table 6.1-1

Peace River Regional District & District of Tumbler Ridge Community Profiles, 2006 .. 300

Table 6.1-2

Age Characteristics ......................................................................................................... 301

Table 6.1-3

Private Dwelling Characteristics, 2006 ........................................................................... 302

Table 6.1-4

Radiocommunication Non-Protected Systems ............................................................... 304

Table 6.1-5

Potential Impacts on Communication Systems .............................................................. 307

Table 6.1-6

Predicted Significance of Residual Impacts on Communities and Services................... 309

Table 6.2-1

Traditional Use Site Data ................................................................................................ 333

Application for an Environmental Assessment Certificate
Quality Wind Project

- xx -

EPCOR Power Development (BC) Limited Partnership
June 2009

Table 6.2-2

TEK Data Identified in the Quality Wind Project Area..................................................... 334

Table 6.2-3

Predicted Significance of Residual Impacts on First Nations, Aboriginal Communities and
Traditional Land Use ....................................................................................................... 341

Table 6.3-1

Traffic Volume Data for Highways 29 and 52 ................................................................. 343

Table 6.3-2

Tenure Roads in the Local Study Area ........................................................................... 343

Table 6.3-3

Predicted Significance of Residual Impacts on Transportation ...................................... 349

Table 6.4-1

Active Quarrying Licences in the Local Study Area ........................................................ 353

Table 6.4-2

Oil and Gas tenures in the Local Study Area .................................................................. 354

Table 6.4-3

Windpower Investigative Use Permits in the Study Area................................................ 358

Table 6.4-4

Summary of Water Licenses in the Local Study Area .................................................... 359

Table 6.4-5

Profile of BC Resident Hunting Activity for Big Game in the Omineca-Peace Region, 2001
........................................................................................................................................ 360

Table 6.4-6

Guide Outfitter Territories in the Local Study Area ......................................................... 361

Table 6.4-7

Trapline Tenures in the Local Study Area ...................................................................... 362

Table 6.4-8

Visitors in the South Peace Region, August 2002 .......................................................... 364

Table 6.4-9

Project Footprint Overlap within Each Guide Outfitter Territory ..................................... 368

Table 6.4-10

Project Footprint Overlap within Each Trapline .............................................................. 368

Table 6.4-11

Predicted Significance of Residual Impacts on Land Designation and Use and Natural
Resource Use ................................................................................................................. 371

Table 6.5-1

Tumbler Ridge Sources of Income, 2005 ....................................................................... 373

Table 6.5-2

Labour Force by Industry, 2006 ...................................................................................... 374

Table 6.5-3

Labour Force Activity, 2006 ............................................................................................ 374

Table 6.5-4

Predicted Significance of Residual Impacts on Economics ............................................ 379

Table 6.6-1

Selected Viewpoint Details ............................................................................................. 386

Table 6.6-2

Visual Sensitivity Units .................................................................................................... 387

Table 6.6-3

VSU Percent Alteration Assessment Results ................................................................. 395

Table 6.6-4

Hassell Matrix Results..................................................................................................... 396

Table 6.6-5

Hassell Matrix Rating Scheme ........................................................................................ 397

Table 6.6-6

Predicted Significance of Residual Visual Impacts ......................................................... 398

Table 6.7-1

Predicted Significance of Residual Impacts on Acoustic Environment ........................... 404

Table 6.8-1

Predicted Significance of Residual Impacts on Human Health and Safety .................... 413

Table 6.9-1

Previously Recorded Sites within the Local Study Area ................................................. 416

Application for an Environmental Assessment Certificate
Quality Wind Project

- xxi -

EPCOR Power Development (BC) Limited Partnership
June 2009

Table 6.9-2

Predicted Significance of Residual Impacts on Archaeological Resources.................... 421

Table 9-1

QWP Residual Biophysical Impacts................................................................................ 447

Table 9-2

QWP Residual Social, Economic, Heritage and Health Impacts .................................... 453

List of Tables (following text)
Table 5.3-5

Results of Watercourse Assessment (July 2008)

List of Figures (within text)
Figure 5.7-2

Raptor Direction of Travel for Spring (left) and Autumn (right) 2008. ............................. 253

Figure 5.7-3

Raptor Species Observed In/Out of Proposed Turbine Airspace, Spring 2008. ............ 254

Figure 5.7-4

Raptor Species Observed In/Out of Proposed Turbine Airspace, Autumn 2008. .......... 254

Figure 5.7-7

Average Wind Speed (low = <3ms-1, mod = 3-6ms-1, high = 6-9 ms-1, very high = >9 ms-1
from 8 hourly data points) during Fall Raptor Surveys Compared to Average Wind Speed
during Fall. 0.0 = representative ..................................................................................... 256

Figure 5.7-8

Average Wind Direction (direction from which wind was blowing averaged for the day
from 8, hourly data points) during Autumn Raptor Surveys Compared to Average Wind
Direction during Fall. 0.0 = representative ...................................................................... 256

Figure 5.7-10

Proportions of Vertical Radar Observations (Spring) Relative to Rotor Elevation Range
........................................................................................................................................ 263

Figure 5.7-11

Proportions of Vertical Radar Oobservations (Fall) Relative to Proposed Rotor Height 270

Figure 5.7-12

Variation in Nightly Bat Detections (Passes/Night), July-October 2008 at the two Sites
with Highest Activity ........................................................................................................ 275

Figure 5.7-13

Association of Total Nightly Bat Activity and Mean Nightly Temperature (°C), Based on
Temperatures Recorded at 2 m Height at L003 from July 16 to October 5 .................... 278

Figure 5.7-14

Association of Total Nightly Bat Activity and Mean Nightly Wind Speed (m/s), Based on
Wind Speed Recorded at 2 m Height at L003 from July 16 to October 5....................... 279

Figure 6.6-3

Photograph of Existing Visual Condition from Viewpoint #1 ........................................... 389

Figure 6.6-4

Rendering of Proposed Development from Viewpoint #1 ............................................... 389

Figure 6.6-5

Photograph of Existing Visual Condition from Viewpoint #2 ........................................... 390

Figure 6.6-6

Rendering of Proposed Development from Viewpoint #2 ............................................... 390

Figure 6.6-7

Photograph of Existing Visual Condition from Viewpoint #3 ........................................... 391

Figure 6.6-8

Rendering of Proposed Development from Viewpoint #3 ............................................... 391

Figure 6.6-9

Photograph of Existing Visual Condition from Viewpoint #4 ........................................... 392

Application for an Environmental Assessment Certificate
Quality Wind Project

- xxii -

EPCOR Power Development (BC) Limited Partnership
June 2009

Figure 6.6-10

Rendering of Proposed Development from Viewpoint #4 ............................................... 392

Figure 6.6-11

Photograph of Existing Visual Condition from Viewpoint #5 ........................................... 393

Figure 6.6-12

Rendering of Proposed Development from Viewpoint #5 ............................................... 393

Figure 6.6-13

Photograph of Existing Visual Condition from Viewpoint #531 ....................................... 394

Figure 6.6-14

Rendering of Proposed Development from Viewpoint #531 ........................................... 394

List of Figures (following text)
Figure 1-1

Project Location

Figure 1-2

Quality Wind Project Area and Preferred Layout – 1:100,000 scale map

Figures 1-3 to 1-9 Quality Wind Project Area and Preferred Layout – 1:20,000 scale maps
Figure 2-1

Existing Development and Disturbances In and Around the Project Area

Figure 2-2

Conceptual Road Cross-Sections

Figure 2-3

Typical Wind Turbine Structure

Figure 5.3-1

Water Resources, Fish and Fish Habitat

Figure 5.5-1

Local Sudy Area and BEC Zones

Figure 5.5-2

At Risk Plant Communities

Figure 5.5-3

Wetlands

Figure 5.5-4

Old forests

Figure 5.6-1

Aerial Survey Track Locations

Figure 5.6-2

Ground Survey Locations

Figure 5.6-3

Lichen Habitat Assessment Locations

Figure 5.6-4

Wildlife Habitat Assessment Locations.

Figure 5.6-5

Ungulate Winter Range SPC 009

Figure 5.7-1

Bird and Bat Survey Locations

Figure 5.7-5

Raptor flight migration patterns in Spring

Figure 5.7-6

Raptor flight migration patterns in Fall

Figure 5.7-9

Breeding Bird Survey Locations and Transects

Figure 6.1-1

Communities & Services

Figure 6.2-1

First Nations and Aboriginal Territories and Communities

Figure 6.2-2

TUS/TEK Areas and Point Locations

Figure 6.3-1

Roads

Application for an Environmental Assessment Certificate
Quality Wind Project

- xxiii -

EPCOR Power Development (BC) Limited Partnership
June 2009

Figure 6.4-1

Forestry and Grazing

Figure 6.4-2

Mining, and Oil & Gas Tenures

Figure 6.4-3

Wind IUPs and Private Land

Figure 6.4-4

Guide Outiftter and Trapline Territories

Figure 6.6-1

Turbine Visibility from 125m mid blade

Figure 6.6-2

Viewshed Analysis from Potential Viewpoints

Figure 6.7-1

Noise Isocontours from Operating Turbines

Figure 6.9-1

Archaeological Sites and Survey Traverses

List of Appendices
Appendix A

Open House and Public Comment Period Advertisements

Appendix B

Visual Inventory Advertisements

Appendix C

Open House Materials

Appendix D

Wildlife Habitat Suitability Maps

Appendix E

Hassell Matrix Assessment

Application for an Environmental Assessment Certificate
Quality Wind Project

- xxiv -

EPCOR Power Development (BC) Limited Partnership
June 2009

LIST OF ACRONYMS
˚C

degrees Celcius

AADT

Annual Average Daily Traffic

AIA

Archaeological Impact Assessment

ALR

Agriculture Land Reserve

AM

Amplitutde modulation

AOA

Archaeological Overview Assessment

ATV

all terrain vehicle

BC

British Columbia

BCEAA

British Columbia Environmental Assessment Act

BCTC

British Columbia Transmission Corporation

BCTS

BC Timber Sales

BCUC

British Columbia Utilities Commission

BEC

Biogeoclimatic Ecosystem Classifcation

BP

before present

BRFN

Blueberry River First Nation

BWBS

Boreal Black and White Spruce

CanWEA

Canadian Wind Energy Association

CAO

Chief Administrative Officer

CBC

Canadian Broadcasting Corporation

CDC

Conservation Data Centre

CEAA

Canadian Environmental Assessment Act

CIA

Cultural Integrity Assessment

cm

centimetre

CMT

Culturally Modified Trees

COSEWIC

Committee on the Status of Endangered Wildlife in Canada

CWB

Community Well Being

CWD

Coarse Woody Debris

CWS

Canadian Wildlife Services

CWT

Canadian Wind Technology

DCRA

Dawson Creek Regional Airport

dB

decibel

DCTSA

Dawson Creek Timber Supply Area

DEM

Ditigal Elevation Model

DFO

Department of Fisheries and Oceans

Application for an Environmental Assessment Certificate
Quality Wind Project

- xxv -

DRFN

Doig River First Nation

DTR

District of Tumbler Ridge

EA

Environmental Assessment

EAO

Environmental Assessment Office

ELF

extremely low frequency

EMF

Electromagnetic Field

EMOC

Energy Management Operations Centre

EMP

Environmental Management Plan

ERM

Ecosystem-based Resource Mapping

ESSF

Englemann Spruce Subalpine Fir

EVC

Existing Visual Condition

EVQO

Establised Visual Quality Objectives

FM

Frequency modulation

FN

First Nation

FNFN

Fort Nelson First Nation

FOV

Field of View

FRPA

Forest and Range Practices Act

GHG

Greenhouse Gas

GIF

Ground Inspection Form

GIS

Geographic Information System

GMD

General Management Decision

GPS

Global Postioning System

GWM

General Wildlife Management

ha

hectare

HRFN

Halfway River First Nation

HVE

Horizontal Visual Effect

Hwy

Highway

Hz

Hertz

I.R.

Indian Reserve

IATA

International Airport Transport Association

IFR

Instrument Flight Rules

ILMB

Integrated Land Management Bureau

ILRR

Integrated Land and Resource Registry

INAC

Indian and Northern Affairs Canada

IPPs

Independent Power Producers

IUP

Investigative Use Permit

EPCOR Power Development (BC) Limited Partnership
June 2009

Application for an Environmental Assessment Certificate
Quality Wind Project

- xxvi -

IWMS

Identified Wildlife Management Strategy

kHZ

kilo hertz

KLCN

Kelly Lake Cree First Nation

KLFN

Kelly Lake First Nation

KLMSS

Kelly Lake Métis Settlement Society

km

kilometre

km/h

kilometre per hour

kV

kilovolt

LOO

Licence of Occupation

LRMP

Land and Resource Management Plan

LSA

Local Study Area

LTSA

Long Term Service Agreement

m

metre

m/s

metres per second

2

m

metre squared

m3

metre cubed

3

m /s

metres cubed per second

MAL

Ministry of Agriculture and Lands

MELP

Ministry of Environment, Lands and Parks

MLIB

McLeod Lake Indian Band

mm

millimetre

MoE

Ministry of Environment

MoF

Ministry of Forests

MoFR

Ministry of Forest and Range

MoTI

Ministry of Transportation and Infrastructure

MW

megawatt

MWh

megawatt hour

MWLAP

Ministry of Water, Land and Air Protection?

NDT

Natural Disturbance Type

NENAS

North East Native Advancing Society

NH3

Ammonia

NOX

Nitrogen

NRC

Natural Resources Canada

NVS

not visually sensitive

NWPA

Navigable Waters Protection Act

OCP

Official Community Plan
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OEM

Original equipment manufacturers

OGC

Oil and Gas Commission

OGMA

Old Growth Management Areas

PM

Particulate Matter

PMT SRMP

Peace Moberly Tract Sustainable Resource Management Plan

PNG

petroleum and natural gas lease

PPA

Power Purchase Agreements

PRFN

Prophet River First Nation

PRPRC

Peace Region Palaeontology Reseach Centre

PRRD

Peace River Regional District

QWP

Quality Wind Project

RAAD

Remote Access to Archaeological Data

RABC

Radio Advisory Board of Canada

RCMP

Royal Canadian Mounted Police

RIC

Resource Inventory Committee

RISC

Resource Inventory Standards Committee

RMZ

Resource Management Zone

RoW

Right of Way

RSA

Regional Study Area

RVQC

Recommended Visual Quality Class

SADT

Summer Average Daily Traffic

SAP

Site Alteation Permit

SARA

Species at Risk Act

SCADA

Supervisory Control And Data Acquisition

SFN

Saulteau First Nation

SO2

Sulphur Dioxide

T8TA

Treaty 8 Tribal Association

TC

Transport Canada

TAEG

The Aboriginal Environmental Group

TEK

Traditional Environmental Knowledge

TEM

Terrestrial Ecosystem Mapping

TFL

Tree Farm Licence

TLUS

Traditional Land Use Study

TOR

Terms of Reference

TRIM

Terrain Resource Information Management

TRMF

Tumbler Ridge Museum Foundation
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TRVFD

Tumbler Ridge Volunteer Fire Department

TSA

Timber Supply Area

TU

Traditional Use

UHF

Ultra high frequency

UTM

Universal Transverse Mercator

UWR

Ungulate winter range

V

volt

VAC

Visual absorption capability

VEC

valued ecosystem component

VLI

Visual Landscape Inventroy

VOCs

Volatile Organic Hydrocarbons

VQO

Visual Quality Objective

VRI

Vegetation Resource Inventory

VSC

valued social component

VSC

Visual Senitivity Class

VSU

visually sensitive unit

VVE

Vertical Visual Effect

WHA

Wildlife Habitat Area

WMFN

West Moberly First Nation

WNMS

Wolverine Nordic Mountain Society

WREP

Wetland and Riparian Ecosystem Project

WSC

Water Survey of Canada

WTG

Wind Turbine Generator
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INTRODUCTION

This Application for an Environmental Assessment Certificate report (the Application) for EPCOR Power
Development (BC) Limited Partnership’s (EPCOR) Quality Wind Project (QWP or the Project) has been
prepared in accordance with the requirements of the British Columbia Environmental Assessment Act
(BCEAA). This Application describes the QWP, discusses the various studies undertaken to assess
baseline conditions, identifies potential environmental impacts (effects) relating to the construction,
operation and decommissioning or refurbishment of the QWP and interprets the significance of these
impacts. In this report, significance is interpreted by EPCOR and their environmental consultants, led by
Hemmera. Specific methodologies used to assess the significance of these potential impacts, determine
appropriate mitigation measures and outline proposed monitoring are also included. The information
provided in this Application is consistent with the Terms of Reference (ToR) for the QWP approved by the
Environment Assessment Office (EAO) in November 2008.
1.1

PROJECT OUTLINE

The Quality Wind Project is an approximately 142.2 megawatt (MW) project proposed by EPCOR, located
entirely on Crown land within the District of Tumbler Ridge and the Peace River Regional District (see
Figure 1-1). The QWP is within Treaty 8 territory as well as the asserted traditional territories of other
Aboriginal communities.
The preferred design is based on 79 wind turbine generators with a nominal output of 1.8 MW, which are
proposed to be installed and operated for approximately 25 years of the Project life. The expected
average annual energy production is in the range of 300 – 500 gigawatt hours.
With an estimated capital cost of $500 to $600 million, QWP construction would occur over 18 to 24
months starting as early as winter 2010/2011 and operations by early 2013. At the end of the 25 year
operational period, the Project would either be refurbished or decommissioned. If refurbished, the Project
may continue to operate by EPCOR or by BC Hydro.
1.1.1

Purpose

In British Columbia the demand for energy exceeds that of current production, resulting in imports of up to
15% of peak energy requirements. BC Hydro forecasts future demand growth will increase the current
energy demands by 1.7% per year over the next 10 years (BC Hydro, green power website).
The purpose of the QWP is to generate clean, renewable energy to sell to BC Hydro. EPCOR submitted
the Project to the BC Hydro Clean Power Call in November 2008 with the goal of securing a long-term
Power Purchase agreement with BC Hydro. Agreements are expected to be announced by BC Hydro in
spring 2009.
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Electricity consumption in BC is expected to increase by as much as 45% over the next two decades,
creating a significant gap between supply and demand. As set out in the BC Energy Plan: A Vision for
Clean Energy Leadership (BC Ministry of Energy, Mines and Petroleum Resources, 2007), it is the BC
Government’s goal to make the province electricity self-sufficient by 2016 with 90% of electricity supply
being clean energy. This is to be achieved through a combination of conservation, energy efficiency and
clean energy to “arrest the growth of greenhouse gases and reduce human impacts on the climate”.
Wind energy is a proven and reliable technology that is rapidly growing worldwide and in Canada.
International growth over the past five years has been approximately 32% a year. There is over 100,000
MW of wind-powered generation worldwide, enough to satisfy the residential electricity needs of 160
million people. Canada’s production is also increasing – in December 2008 the Canadian Wind Energy
Association reported that the country's current installed capacity is 2,246 MW - enough to power over
671,000 homes. While this only accounts for a small percentage of wind resources available, it is a
reflection of government incentives, public policy pressure, and international commitments to reduce
greenhouse gas emissions. The QWP is supportive of the BC Energy Plan by:
•

Being a new electrical generation project that results in zero net greenhouse gas emissions (BC
Energy Plan policy);

•

Providing a renewable, clean energy source (to account for at least 90% of total provincial
generation under the BC Energy Plan);

•

Assisting in BC achieving electricity self-sufficiency by 2016 (BC Energy Plan policy);

•

Providing enough green energy to power 40,000 to 50,000 homes

While the Quality Wind Project is consistent with the principles behind the Federal government’s
ecoENERGY program for Renewable Power, the Project’s timelines are such that it will not be possible to
access funds from the program.
1.1.2

Location

The Quality Wind Project is proposed within a “Project Area” predominantly within the 5,000 ha Quality
Investigative Use Permit (IUP) between 6 and 16 km east and northeast of the Tumbler Ridge town
centre and approximately 75 km southwest of Dawson Creek (as shown on Figure 1-1). Much of the
QWP is located on the east side of Murray River on a raised plateau on both sides of the Heritage
Highway (Highway 52) with much of the proposed infrastructure area currently accessible by Highway 52
and gravel roads (see Project Area and preferred layout on Figure 1-2). A transmission line is proposed
to the west, to connect the QWP to the existing BC Transmission Corporation electrical grid via the
Tumbler Ridge Substation. A portion of the Project is located within the District of Tumbler Ridge
Municipal boundary; all is within Treaty 8.
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An affiliate of EPCOR, 0741777 BC Ltd., holds an IUP originally offered by the BC Integrated Land
Management Bureau (ILMB) for the Quality Wind Project on September 26, 2005. A Licence of
Occupation was obtained for the purpose of installing temporary meteorological towers within the IUP to
collect meteorological data. A 60 m meteorological tower was installed in December 2005, a second 60 m
tower in September 2007, and an 80 m tower in November 2007 (shown on Figure 1-2). The towers
continue to collect data for wind energy analyses and detailed project design. EPCOR renewed the IUP in
April 2008 with revised boundaries. The current IUP is shown on Figure 5.5-2.
More details of the Project Area and preferred layout are shown on Figures 1-3 to 1-9.
Tenures and interests in the Project Area are discussed in Section 6.4 (and shown on Figures 6.4-1 to
6.4-4) include those for:
•

Roads;

•

Forestry (TFL 48);

•

Trapping and guide-outfitting;

•

Aggregate and coal resources;

•

Oil and gas; and

•

Recreational hiking trails and snowmobiling routes.

Existing disturbed areas from roads, cut blocks, Hourglass fire, seismic lines wells and aggregate sites
are shown on Figure 2-1.
The major components of the preferred Quality Wind Project design include 79 wind turbine generators,
connector roads, overhead electrical connections, a substation / operations centre and an overhead
transmission line to connect to the Project to existing electrical grid. As well, temporary project
components associated with the construction phase will include a laydown area. Project infrastructure is
further described in Section 2.3 of this Application.
Project activities include construction, operations and refurbishment or decommissioning. During this
period, approximately 160,000 person hours (80 person years) of on-site construction employment and
40,000 person hours (20 person years) of off-site construction employment (i.e., local contractors such as
aggregate supply, quarries etc.) are expected. Site preparation, road construction and upgrades,
transport

of

components

within

the

site,

construction

and

installation

of

infrastructure,

mechanical/electrical system and project testing are major components of the construction phase.
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The operational phase of the QWP will include the operation of the wind farm, production of electrical
energy, management and maintenance of infrastructure. Operations will also entail an on-going
maintenance program to facilitate the efficient and safe operation of the Project. The operational phase
will be consistent with the BC Hydro power purchase agreement (to be negotiated in spring of 2009), and
is expected to be 25 years. Long term operations of the Project are anticipated to provide approximately 8
to 12 permanent jobs with some additional contract work also provided.
If, after the 25 year contract period, the Project can continue producing clean energy for British Columbia
in an effective and environmentally sound manner, plans will be developed for continued operation,
including refurbishment activities and who will operate the Project (this could be EPCOR or BC Hydro). If
at this time the QWP must be decommissioned, all above-ground components will be dismantled and
removed and the area returned to its pre-development state. Some below-ground components such as
foundations may remain in place to minimize disturbance if they do not pose a risk to the environment or
potential land users. Most metal parts of wind turbines can be recycled.
1.2

PROPONENT IDENTIFICATION

EPCOR Power Development (BC) Limited Partnership is an affiliate of Edmonton-based EPCOR Utilities
Inc., a Canadian utility company with more than one hundred years of history in two lines of business:
power and water. The company’s environmental vision is “Cleaner power, cleaner water, cleaner future”.
EPCOR Utilities Inc. and its affiliated companies, develop, construct, own and operate power generation
facilities, working in partnership with governments, municipalities, and industrial clients. With a gross
capacity of more than 3,500 MW in Canada and the United States, EPCOR Utilities Inc. generates
electricity from conventional and renewable sources such as small hydro, biomass, wind and landfill gas.
In addition, EPCOR Utilities Inc. designs, builds, operates and finances water and wastewater facilities in
Alberta and British Columbia, where water and wastewater services are provided to approximately one
million people in more than 50 communities.
EPCOR Power Development Corp., developed, constructed and operates the Kingsbridge I Wind Power
Project near the community of Goderich, Ontario. Kingsbridge I is a 40 MW wind energy project producing
approximately 109,000 MWh (megawatt hours) of renewable power. It was completed on-time and onbudget and began generating power in March 2006, less than a year after construction started.
The contact for the Quality Wind Project Environmental Assessment Application is:
EPCOR Power Development (British Columbia) Limited Partnership
Keith Boutcher, Director Business Development (Project Lead)
Suite 215 – 10451 Shellbridge Way
Vancouver, British Columbia, Canada V6X 2W8
Phone: 604.232.2234
kboutcher@epcor.ca

Fax: 604.270.3851
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1.3

REGULATORY CONTEXT AND ENVIRONMENTAL ASSESSMENT OBJECTIVES

1.3.1

Provincial Process under BCEAA

Following introductory discussions with the BC Environmental Assessment Office (EAO), EPCOR
submitted a project description in January 2008, to initiate the pre-application review of the QWP under
the British Columbia Environmental Assessment Act (BCEAA) to the EAO.
In response to the submission of the project description, the EAO issued an order under Section 10(1)(c)
on February 7, 2008, stating that an Environmental Assessment Certificate is required for the Project; and
that EPCOR may not proceed with the Project without an assessment. The QWP will be a “new wind
power plant facility with a rated nameplate capacity of 50 MW or more of electricity”. Therefore, the
Project is considered a reviewable project pursuant to Part 4 of the Reviewable Projects Regulation (BC
Reg. 370/02).
A Section 11 order was issued by the EAO on June 26, 2008 and outlines the scope, procedures and
methods of the environmental assessment. This was followed by the Terms of Reference (ToR) for the
Application report, which were approved by the EAO in November 2008 after draft versions were
reviewed by members of the Project Working Group (including government agencies, First Nations and
other Aboriginal Groups) and the stakeholders and version 2 was available for public review and
comment during the July 2 to August 1, 2008 public comment period.
This Application Report is based on the approved ToR. Under BCEAA, following a screening by the
Project Working Group members of up to 30 days, a formal review period will include a public comment
period and input by Working Group members, followed by responses by EPCOR. The EAO will provide
an assessment report, with recommendations, to the Minister of Environment and the Minister of Energy,
Mines and Petroleum Resources within 180 days of Application submission. Within 45 days, the Ministers
will decide if the QWP can proceed. If so, the Project will receive an Environmental Assessment
Certificate.
A Project Area was selected to assess the impacts of the preferred design and to account for potential
layout and infrastructure changes during detailed design. EPCOR is seeking an Environmental
Assessment Certificate for QWP under the BCEAA based on the preferred design with the option to make
revisions, within the defined Project Area, to a range of infrastructure components outlined in Sections
2.2 to 2.8 with commitments as summarized in Section 8.
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Federal Process under CEAA and Harmonization

Project review under the Canadian Environmental Assessment Act (CEAA) is required for projects that
involve physical activities where a federal authority is involved in a project in one or more of the following
ways:
•

Is the proponent of a project – Section 5.1(a);

•

Grants money or any other form of financial assistance to the project – Section 5.1(b);

•

Leases, sells or disposes of land to enable a project to be carried out – Section 5.1(c); or

•

Exercises a regulatory duty in relation to a project, such as issuing a permit or license that is
included in the Law List prescribed by the regulations to the Act – Section 5.1(d).

At this time, the Quality Wind Project is not subject to a screening-level review under CEAA. EPCOR did
not apply for funding under Natural Resources Canada’s “ecoENERGY for Renewable Power” initiative
(granting of money). This fund is not available for projects commissioned at the date QWP has proposed.
No further grant program has been announced by the Federal government for wind energy projects.
Law List entries that were thought to be most likely to trigger a screening-level review of the Project under
CEAA include potential authorization under the Fisheries Act through Fisheries and Oceans Canada
(DFO) if there is a proposed harmful alteration, disruption or destruction of fish habitat from the Project or
a possible approval under the Navigable Waters Protection Act through Transport Canada (TC) for
impacts to navigation in a water body. Information on the Project Area, watercourses within it and
proposed practices to be followed for watercourse crossings, was provided to CEAA, TC and DFO in
early January, 2009. Transport Canada confirmed that QWP would not result in an approval under the
Navigable Waters Protection Act and DFO confirmed that no Authorization under the Fisheries Act will be
required.
Therefore, no CEAA trigger is expected and this Application does not contain sections required under
CEAA, as noted in the Terms of Reference (cumulative effects and effects of the environment on the
project), that are not required for a BCEAA review.
If the Project were to have been reviewed under CEAA, this was proposed to occur under the
Harmonized Provincial – Federal Process for BCEAA and CEAA.
1.3.3

Applicable Legislation and Policy

Based on the Project type and location, as well as input from federal, provincial and local governments, a
list of approvals and permits confirmed or potentially required prior to QWP construction are listed on
Table 1-1.
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Under the Concurrent Approval Regulation of the BCEAA, proponents have the option of requesting that
other provincial approvals (such as permits or licenses) required for the project be reviewed concurrently
with the environmental assessment. This can result in more timely issuance of those approvals as the
Provincial agency responsible must issued the permit or provide reasons for not issuing it within 60 days
of the Certificate), or follow project certification. Statutory permit approval processes are normally more
detailed than the EA level of review and may, for example, require detailed and possibly final engineering
design information.
For the Quality Wind Project, EPCOR is applying to the Province for concurrent permitting for an Interim
Licence of Occupation for Development on Crown Land through the Ministry of Agriculture and Lands,
Integrated Land Management Bureau (ILMB). This application was submitted to ILMB with a copy of this
Application to start the screening phase of review.
Guidelines for the environmental assessment data collection and impact assessment are discussed in
Section 4 (methods) and in applicable portions of Sections 5 and 6.
The following legislation, policies and guides are, or may be, relevant to the planning, development, and
operations of the Quality Wind Project:
Federal Legislation, policies and guidelines:
•

Canadian Aeronautics Act, and specifically the Canadian Aviation Regulations;

•

Fisheries and Oceans Policy for the Management of Fish Habitat, including DFO Operating
Statements;

•

Navigable Waters Protection Act;

•

Radiocommunication Act;

•

Migratory Birds Regulation, Migratory Birds Convention Act

•

Species at Risk Act;

•

Explosives Act and

•

Other legislation, policies and guidelines as may be applicable from federal government and
Crown corporations.

Provincial Legislation, policies and guidelines:
•

BC Assessment Act and associated regulations and policies;

•

Environmental Assessment Act and associated regulations and policies;

•

Utilities Commission Act and associated regulations and policies;
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•

Hydro Power and Authority Act and associated regulations and policies;

•

Heritage Conservation Act

•

Wildlife Act

•

Forests Act and associated regulations and policies;

•

Forest Road Engineering Guidebook (Ministry of Forests);

•

Highway Act and associated regulations and policies;

•

Land Act and associated regulations and policies including the Land Use Operational Policy –
Wind Power Projects on Crown Land;

•

Local Government Act;

•

Ministry of Energy, Mines and Petroleum Resources Act and associated regulations and policies;

•

Ministry of Environment Act and associated regulations and policies;

•

Ministry of Forests and Range Act and associated regulations and policies;

•

Ministry of Forests Act and associated regulations and policies;

•

Resource Roads Act

•

Ministry of Transportation and Highways Act and associated regulations and policies;

•

Transport of Dangerous Goods Act

•

Safety Standards Act;

•

Workers Compensation Act, including applicable Occupational Health and Safety Regulations,
and other associated regulations and policies; and

•

Other legislation, associated regulations, policies and guidelines as may be applicable from the
provincial government and/or Crown corporations.

Other guidelines:
•

BC Guidelines for Industry Emergency Response Plans;

•

Forest Practices Code of British Columbia;

•

Radio Advisory Board and Canadian Wind Energy Association Guidelines – Federal;

•

Interconnection requirements by BC Hydro and BCTC;

•

Measurement Canada standards, BC Hydro and BCTC Measurement standards; and

•

ISO 14001 Standard, Environmental Management Systems.
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Local government by laws, plans, guidelines:
•

Dawson Creek Land Resource Management Plan;

•

Peace River Regional District zoning and building controls;

•

District of Tumbler Ridge Official Community Plan;

•

District of Tumbler Ridge Wildfire Protection Plan;

•

Applicable bylaws of the District of Tumbler Ridge; and

•

Applicable bylaws of the Peace River Regional District.
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Confirmed or Potential Permits, Licences, Authorizations and Tenures for the Quality Wind Project

Permits, Licenses, Authorizations and Tenures

Legislation

Required Through

Required?

Application Timing

Approval under the Navigable Waters Protection Act
for impacts to navigation in a water body. Includes:
Stream Crossing Review
Access Roads Review
Transmission Cables Review

Navigable Waters Protection
Act

Transport Canada

Not required

n/a

Section 35 (2) Authorization under the Fisheries Act
for harmful alteration, disruption or destruction of fish
habitat

Fisheries Act

Fisheries and Oceans
Canada

Not required

n/a

Permit(s) under the Migratory Birds Regulation of the
Migratory Birds Convention Act: (1) the handling of
migratory bird carcasses during monitoring of
operations, (2) prohibited activities permit, (3) disturb,
destroy or possession permit, (4) harmful substance
deposit permit.

Migratory Birds Regulation,
Migratory Birds Convention
Act

Environment Canada

Required

Commissioning

Permit under the Species at Risk Act for salvage and
handling of migratory bird and or bat species listed as
endangered or threatened under the Act during
monitoring of operations.

Species at Risk Act

Environment Canada

Likely

Commissioning

Aeronautics and Canadian
Aviation Regulations

Transport Canada

Required

Detailed design

Canadian Aviation
Regulations

NAV Canada

Not required

n/a

Explosives Act

Natural Resources
Canada

Unlikely

Detailed design

Transport of Dangerous
Goods Act

Ministry of
Transportation

Unlikely

Detailed design

Federal

Approval of Aeronautical Obstruction Clearance
under the Canadian Aviation Regulations
Land Use Proposal Application for projects adjacent
to, or at an airport or a location where there is a NAV
CANADA interest
Explosive Act mandated permit
Explosives Transport
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Legislation

Required Through

Required?

Application Timing

Investigative Use Permit to study wind resources

Land Act

Integrated Land
Management Bureau

Required

in place

Licence of Occupation for meteorological masts

Land Act

Integrated Land
Management Bureau

Required

in place

Investigative Use Permit for geotechnical drilling

Land Act

Integrated Land
Management Bureau

Required

granted

Application to Collect Fish for Scientific Purposes
Permit

Wildlife Act

BC Ministry of
Environment (Victoria)

Required

granted (June/08)

Inspection Permit for archaeological investigation

Heritage Conservation Act

Ministry of Tourism,
Sport and the Arts,
Archaeological Branch

Required

granted (July/08)

BC Environmental
Assessment Act

BC Environmental
Assessment Office

Required

Application
underway

Land Act

Ministry of Agriculture
and Lands

Required

Application
submitted for
concurrent permitting

Land Act

Ministry of Agriculture
and Lands

Required –
automatic rollover
from temporary
LOO

Construction

Transportation Act

Ministry of
Transportation and
Infrastructure

Required - for new
road, road upgrade,
transmission line on
Hwy 52 RoW;
transmission
crossing of Hwy 29

Detailed design

Section 9 Authorization for work in and about a
stream

Water Act

Ministry of Environment
- Water Management

Likely

Detailed design

Occupants Licence to Cut

Forest Act

Ministry of Forests and
Range

Required

Detailed design

Licence to burn (timber waste / wood piles / etcetera)

Forest Act

Ministry of Forests and
Range

Required if burning
timber waste

Detailed design

Provincial

Environmental Assessment Certificate
Temporary Licence of Occupation for development
on Crown Land
Licence of Occupation, Lease and/or Right of way for
Project infrastructure (tenure) - builds on above

Provincial Public Highway Permit Application for work
and infrastructure within the Highway Right of Way
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Permits, Licenses, Authorizations and Tenures

Legislation

Required Through

Required?

Application Timing

Timber Transport Permit: entitles the license holder to
transport the timber to a sawmill.

Forest Act

Ministry of Forests

Likely

Detailed design

Resource Roads Act

Resource Road
Authority

Either this or direct
agreements with
Designated
Maintainers and
Province will be
required.

Detailed design

Forest Act

Ministry of Forests

Likely

Detailed design

Alteration Permit for disturbance of an archaeological
site

Heritage Conservation Act

Ministry of Tourism,
Sport and the Arts,
Archaeological Branch

Possibly if
archaeological site
encountered

Construction

Permit under the Wildlife Act for salvage and handling
of bird and or bat species during monitoring of
operations.

Wildlife Act

Ministry of Environment,
Environmental
Stewardship Division

Required

Commissioning

Building / Construction Permits

Local Government Act

Regional District and/or
District of Tumbler
Ridge

Likely

Detailed design

Operation Permit

Local Government Act

Regional District and/or
District of Tumbler
Ridge

Required

Commissioning

BC Highway Act

Ministry of
Transportation and
Infrastructure

Required

Detailed design

Proposed to replace Road Use permit and
agreements with Designated Maintainers.
Newly introduced (April 08) to consolidate seven
existing Acts but not yet passed. Idea is to harmonize
rules of road constructions, maintenance and
deactivation for industrial users.
Road Permitted Road Agreement: an agreement
reached between the proponent and the
existing forest tenure holder where the terms of
access are agreed privately.

Local Government

Private Land Owners and Other Crown Tenure Holders
Agreements for expansion of roads, use of roads,
transmission lines beside or over roads with private
Designated Road Maintainers
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Environmental Assessment Objectives

The intent of an environmental assessment is to identify any foreseeable adverse impacts through the
Project's life-cycle, including construction, operation and decommissioning and to determine ways to
eliminate, minimize (mitigate) or compensate those impacts identified.
This Application identifies and assesses potential impacts of the Quality Wind Project throughout the life
of the Project including construction, operation and refurbishment or decommissioning, and proposes
ways to avoid, minimize or mitigate those impacts and includes specific follow-up measures. The
Application is intended to fulfill the requirements of BCEAA.
1.4

REPORT LAYOUT

The Application is divided into 10 sections, includes tables, figures and appendices where appropriate,
and follows the approved ToR. The table of concordance (Table 1-2) illustrates how the information in the
Application meets the commitments laid out in the approved ToR.
Section 1 introduces the QWP and the proponent, and outlines the regulatory context and environmental
assessment objectives. Section 2 provides rationale for the development of the Project, background
information and information on project infrastructure, construction, operation and decommissioning or
refurbishment activities and the scheduling, with discussion of the preferred design and potential changes
during detailed design. The scope of the QWP is also defined. Section 3 describes the dialogue and
engagement processes undertaken to date by EPCOR with government, First Nations, stakeholders and
the general public and further proposed engagement. Section 4 outlines the scope of the environmental
assessment, general methodology, and the determination of significance, which includes the selection of
Valued Ecosystem Components (VECs) and Valued Social Components (VSCs).
Section 5 assesses the effects of the QWP on the biophysical environment. Effects of the QWP on
social, economic, heritage and health components are assessed in Section 6. Impacts of accidents and
malfunctions are discussed in Section 7. A summary of commitments for management, mitigation and
compensation is provided in Section 8 while Section 9 provides a conclusion in the form of a summary of
predicted residual effects. All references used in this Application are listed in Section 10.

Application for an Environmental Assessment Certificate
Quality Wind Project

Table 1-2
Section
of TOR
1.0

1.1

- 14 -

EPCOR Power Development (BC) Limited Partnership
June 2009

Table of Concordance
Descriptive
Summary

Title
Introduction

Project Outline

1.0

Introduction

Brief description of the Project including an estimate of the energy capacity, capital
cost estimate, and direct jobs expected during construction and operation phases

1.1

Project Outline

Project purpose and benefits including meeting the goals of provincial and federal
energy policies.

1.1.1

Purpose

1.1.2

Location

Identification of Project components
Proponent Identification

Title in EA Application

Brief introduction to the Application

Project location and general land tenure

1.2

Section
of EA

Document proponent identification and contact information, as per BCEAA
requirements.

1.2

Proponent Identification
Regulatory Context and
Environmental
Assessment Objectives

Outline general company information.
Regulatory Context and
Environmental
Assessment Objectives

Outline BC Environmental Assessment Act (BCEAA) and requirement for review of
this Project.

1.3

1.3.1

Provincial Process
under BCEAA

Include summary of pre-Application process for Project including project
description submission, Section 10 Order, the procedural order to EPCOR (Section
11 Order) and Terms of Reference (drafts, reviews and final).
Include summary of remaining process.

1.3.1

Provincial Process
under BCEAA

1.3.2

Federal Process under
CEAA and
Harmonization

1.3.2

Federal Process under
CEAA and
Harmonization

1.3.3

Applicable Legislation
and Policy

1.3.4

Environmental
Assessment Objectives

1.3

Outline Canadian Environmental Assessment Act (CEAA) including triggers for
review
Describe the CEAA and BCEAA harmonization process
Outline applicable legislation and policy (federal, provincial, regional and local
government)

1.3.3

Applicable Legislation
and Policy

List the permits required for the project
Indicate provincial permitting that EPCOR intends to apply for concurrently with the
BCEAA certification.

1.3.4

Environmental
Assessment Objectives

Describe objectives of the environmental assessment given the regulatory context
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Descriptive
Summary

Section
of EA

Include table of concordance (Table 1-2) that illustrates how the information in the
Application meets the commitments laid out in the approved ToR

1.4

Report Layout

Identify key consultants and selected team members and their area of
responsibility

1.5

Environmental
Assessment Team

Title in EA Application

2.0

Project Description

2.0

Project Description

2.1

Project Rationale and
Background

2.1

Project Rationale and
Background

2.1.1

2.1.2

Energy Requirements in
British Columbia

Project Rationale

Provide information current electrical energy sources and future electrical energy
requirements in British Columbia, and BC government 2007 Energy Plan
Describe how the project will contribute to the BC Government and BC Hydro plan
to meet future energy needs
Identify the purpose of the project and how the project will contribute will meet
provincial and federal green energy policies
Describe wind resources in the region and what factors were considered during
site selection

2.1.1

Energy Requirements in
British Columbia

2.1.2

Project Rationale

2.1.3

Project Design in
Conjunction with
Environmental
Assessment

2.1.4

Topographical and
Geographical Setting:
Geotechnical
Considerations

Outline preliminary design process and how biophysical and social/land use
constraints were considered
2.1.3

2.1.4

Project Design in
Conjunction with
Environmental
Assessment

Topographical and
Geographical Setting:
Geotechnical
Considerations

Oultine key biophysical and social/land use components in and nearby the Project
Area and identify examples of how design was altered based on this information
Discuss alternate siting of infrastructure within the Investigative Use Permit (IUP)
area and options that may have been considered for road access and transmission
lines outside of the IUP
Provide information on the topographical and geological setting in the region and
Project Area and outline geotechnical considerations that led to selected design
Describe the project location in a regional and local context, include UTM
coordinates of the approximate centre of the proposed turbine area

2.2

Project Location

2.2

Project Location

2.3

Project Infrastructure

Identify other tenures in the project area
Identify of the Project components (infrastructure, activities and schedule) included
in the Project scope
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Descriptive
Summary
List major QWP infrastructure components
Describe preliminary location of where new access road(s) or upgrades of existing
access road(s) are proposed from Highway 52. Include preliminary location of
roads between wind turbines, preliminary location of roads between wind turbines
and outline road width, length and slopes as well as the proposed maximum
footprint

Section
of EA
2.3

Title in EA Application
Project Infrastructure

2.3.1

Roads

2.3.2

Wind Turbine
Generators

2.3.3

Collector Cables and
Project Substation

2.3.4

Transmission Line
Connection to BC
Transmission
Corporation Substation

2.3.3

Collector Cables and
Project Substation

Outline the location of proposed watercourse crossings by road and the type of
crossing structure.
Provide information on wind turbine generator (WTG) options being considered
including the capacity per turbine in megawatts, height of tower, length of blades
and type of foundation
Discuss structure and purpose of these and other major components
2.3.2

Wind Turbine
Generators

Outline the preliminary area within which the WTGs are proposed
Provide information on lighting requirements to meet Navigation Canada
requirements
Provide general information on how the WTGs operate to transfer kinetic energy to
electrical energy
Provide detailed description of the WTG components
Outline the preliminary location(s), purpose and general type of collector systems
that collect energy from the WTGs to deliver to the Project substation

2.3.3

Collector Cables and
Project Substation

Indicate proposed location and type of watercourse crossings by collector cables
Provide the location, or locations, being considered (including on a figure),
anticipated footprint and purpose of the Project substation

2.3.4

2.3.5

Transmission Line
Connection to BC
Transmission
Corporation
Operations Centre

Provide the proposed alignment, or alignments being considered within the Project
Area, capacity (kV) and purpose of the transmission line between the Project
substation and an existing BC Transmission Corporation transmission line
Document if there will be an access road associated with the line and type of
watercourse crossings proposed by the road
Describe the location being considered, maximum footprint and purpose of the
Project operations centre
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Descriptive
Summary

Section
of EA

Describe any other infrastructure that may be required during the construction
and/or operation phases of the Project

2.3.5

Outline the total Project Area and provide a summary of the maximum estimated
Project footprint by component and by the construction and operation phases

2.4.3

Construction Activities

Briefly describe the phases of construction and timing

Transportation of
Infrastructure
Equipment and
Materials

Describe the potential Highway routes that could be used to transport equipment
and materials to the Project Area
Outline construction activities including clearing, grading, road construction, WTG
foundation installation, WTG compilation and erection, electrical connector and
telecommunications cable installations, substation construction, transmission line
installation, waste management and establishment of an operations centre

2.4

Title in EA Application
Other Project
Components
Project Area and Project
Footprint
Construction Activities

2.4.1

Transportation of
Infrastructure
Equipment and
Materials

2.4.2

On-Site Construction

2.7 /
2.4.5

Project Schedule /
Construction
Employment

Include waste disposal and material requirements, as appropriate
2.4.2

On-Site Construction

Outline general construction schedule and work force required

Provide key features of construction mitigation including major timing windows,
applicable guidelines and commitments to environmental management planning
and monitoring

2.4.4
refers to
8.0

Construction Mitigation /
Commitments for
Mitigation,
Compensation,
Monitoring and Followup

Provide summary of the maximum physical footprint anticipated from the Project
for both construction and operations phases

2.4.3

Project Area and Project
Footprint

Indicate the approximate number of jobs projected during construction and list job
types and areas of work

2.4.5

Construction
Employment
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Descriptive
Summary

Title

Section
of EA

Outline life of Project
Provide information how WTGs operate, conditions that limit operation, controls
and monitoring, planned system maintenance and servicing, road maintenance,
access management and vehicular travel on roads
2.5

Project Operation
Provide key features of operational mitigation including appropriate guidelines and
commitments to environmental management and monitoring

Workforce

2.6

2.7

2.5 /
2.3.2

Project Refurbishment
and/or
Decommissioning

Scope of Project

3.0

Dialogue and
Engagement Process

3.1

Overview

3.2

Dialogue to Date

2.5.1
refers to
8.0

2.5.2

Title in EA Application
Project Operations and
Maintenance / Wind
Turbine Generators
Operation Mitigation /
Commitments for
Mitigation,
Compensation,
Monitoring and Followup
Operation and
Maintenance
Employment

Provide options for refurbishment and decommissioning

2.6

Project Refurbishment
and/or
Decommissioning

Table outling general schedule for QWP project phases.

2.7

Project Schedule

Indicate the scope of the Project

2.8

Scope of Project

3.0

Dialogue and
Engagement Process

3.1

Overview

3.2

Dialogue to Date

Describe the requirements under BCEAA (Section 11 Order)

3.2.1

Government

Outline EPCOR’s Dialogue and Engagement process, including the purpose and
major activities
Discuss the dialogue and engagement process in terms of government, First
Nations, other Aboriginal groups, and public / key stakeholders
Provide information on how local, regional, provincial and federal government
representatives were identified for engagement by EPCOR, the BC Environmental
Assessment Office (EAO) and the Canadian Environmental Assessment Agency
List of representatives that sit on the Project Working Group established by the BC
EAO, other key representatives that EPCOR has engaged with and their major role
in the Project review

3.2.1

Government
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Descriptive
Summary

Section
of EA

Title in EA Application

Discuss how government representatives were engaged directly by EPCOR and/or
by the BC EAO and the Canadian Environmental Assessment Agency through the
environmental assessment process
Provide a summary of correspondence, meetings, transfer of information as well
as review and comment on information and methodology will be included
Outline outcomes including key issues raised and follow-up actions taken or
proposed by EPCOR
Describe how First Nations were identified for engagement by EPCOR and by the
BC EAO, with reference to the BCEAA Section 11 Order for the Project
Outline engagement with the Treaty 8 Tribal Association
Outline and discuss First Nations engagement activities and events that were
undertaken prior to Application submission
3.2.2

First Nations

Include summary of correspondences, meetings, as well as review and comment
on information and methodology will be included (i.e., for the traditional use study)

3.2.2

First Nations

3.2.3

Kelly Lake Cree Nation,
Kelly Lake First Nation
and Kelly Lake Métis
Settlement Society

Document employment and participation of First Nation members during field
studies
Provide a summary of key outcomes including issues raised about the Project and
the potential effects of the Project on their treaty rights, and follow-up actions taken
or proposed by EPCOR in response
Indicate that this section will be provided to First Nations for review prior to
submission of the Application for screening
Describe how these communities were identified for engagement by EPCOR and
by the BC EAO, with reference to the Section 11 Order for the Project
3.2.3

Kelly Lake Cree Nation,
Kelly Lake First Nation
and Kelly Lake Métis
Settlement Society

Outline and discuss engagement activities and events that were undertaken prior
to Application submission
Provide a summary of correspondences, meetings and events
Provide a summary of key outcomes including issues raised and follow-up actions
taken or proposed by EPCOR in response
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Descriptive
Summary

Section
of EA

Title in EA Application

3.2.4 /
Appendix
A, B, and
C

Public

Describe how members of the public were identified and engaged by EPCOR
Provide a detailed description of engagement activities and events that were
undertaken prior to Application submission
3.2.4

Public

Include methods for promoting dialogue, copies of materials produced and
correspondence/events undertaken
Outline of outcomes including key issues raised and follow-up actions taken or
proposed by EPCOR

3.3

Further Proposed
Dialogue and
Engagement

3.3

Further Proposed
Dialogue and
Engagement

Describe proposed government representative engagement through the BCEAA
and CEAA review processes
Describe proposed First Nations engagement by EPCOR as required through the
BCEAA and CEAA review processes and that proposed above and beyond what is
required
3.3.1

Application Review
Period Activities

Describe proposed engagement of the Kelly Lake Cree Nation, Kelly Lake First
Nation and Kelly Lake Métis Settlement Society by EPCOR as required through
the BCEAA and CEAA review processes and engagement proposed above and
beyond what is required

3.3.1

Application Review
Period Activities

3.3.2

Post Environmental
Assessment Activities

Describe proposed stakeholder and public dialogue and engagement to be
undertaken by EPCOR as required through the BCEAA and CEAA review
processes and engagement proposed above and beyond what is required
3.3.2

4.0

Post Environmental
Assessment Activities
Impact Assessment
Methodology

Outline the commitment to dialogue and engagement of government
representatives, First Nations, the Kelly Lake Cree Nation, Kelly Lake First Nation
and Kelly Lake Métis Settlement Society and the public through further planning
and the life of the Project

4.0

Impact Assessment
Methodology
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Descriptive
Summary

Section
of EA

Title in EA Application

List biophysical and social components that are included in the scope of the
assessment and how they were determined
4.1

Scope of Assessment

Describe the focus of the assessment

4.1

Scope of Assessment

4.2

Geographical Scope:
Study Area Boundaries

Indicate why cumulative effects assessment and effects of the environment on the
project are not included in the Application
Outline of how the local and regional Study Areas are selected

4.2

Geographical Scope:
Study Area Boundaries

4.3

Temporal Scope

Outline the temporal scope of the assessment including the construction, operation
and refurbishment or decommissioning phases

4.3

Temporal Scope

General Methodology

List general environmental assessment methodology followed such as:
scoping/issues identification, baseline data collection, impact assessment,
identification of mitigation measures, determination of residual impacts and
prediction of significance, impacts from accidents and malfunctions, and
monitoring and follow-up programs

4.4

General Methodology

4.5

Key Issues and
Selection of Valued
Ecosystem and Social
Components

4.6

Determination of
Significance

4.4

4.6

Key Issues and
Selection of Valued
Ecosystem and Social
Components

Indicate where rationale for the selection of the Study Areas for each
environmental and social component can be found

Outline criteria considered in selection of a VEC for this Project, as per the Terms
of Reference
List Valued Ecosystem Components and Valued Social Components that were the
focus of this impact assessment

4.5

Determination of
Significance

5.0

Biophysical Impact
Assessment

5.0

Biophysical Impact
Assessment

5.1

Atmospheric Conditions

5.1

Atmospheric Conditions

5.1.1

Existing Conditions

Outline criteria applied to determine the significance of negative impacts

Describe the Regional Study Area for atmospheric conditions
Provide a summary of existing regional information on climate (wind, precipitation
and temperature) and any available for air quality

5.1.2

Potential Impacts and
Proposed Mitigation

List the potential impacts on atmospheric conditions during each Project phase
(construction, operation, and refurbishment or decommissioning)
Describe each potential impact along with proposed mitigation
Refer to appropriate legislated requirements, policies and guidelines

5.1.1

Existing Conditions

5.1.2

Potential Impacts and
Proposed Mitigation
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Descriptive
Summary
List the residual impacts expected considering mitigation proposed
Provide a table to outline the level (significance) of each residual impact

Geophysical and
Palaeontology
Conditions

Section
of EA
5.1.3

5.2

Title in EA Application
Residual Impacts and
Proposed Monitoring
Geology and
Palaeontology

Describe boundaries of Local Study Area and Regional Study Area
5.2.1

Existing Conditions

Provide summary information on topography, geological resources and terrain
stability for the Project Area

5.2.1

Existing Conditions

5.2.2

Potential Impacts and
Proposed Mitigation

5.2.3

Residual Impacts and
Proposed Monitoring

Provide information on palaeontological resources in the Project Area

5.2.2

Potential Impacts and
Proposed Mitigation

List the potential impacts on geology and palaeontology from each Project phase
(construction, operation, and refurbishment or decommissioning)
Describe each potential impact along with proposed mitigation
Refer to appropriate legislated requirements, policies and guidelines
List the residual impacts expected considering mitigation proposed

5.2.3

5.3

Residual Impacts and
Proposed Monitoring

Provide a table to outline the level (significance) of each residual impact
Indicate that monitoring for potential impacts during each Project phase
(construction, operation, and refurbishment or decommissioning) will be conducted
as per the details of EMPs to be developed

Water Resources

5.3

Water Resources

Describe boundaries of Local Study Area and Regional Study Area
5.3.1

Existing Conditions

Describe existing conditions for: watercourse and hydrology, channel morphology,
surface water quality, and groundwater / hydrogeology

5.3.1

Existing Conditions

5.3.2

Potential Impacts and
Proposed Mitigation

Indicate that water quality is included as a VEC

5.3.2

Potential Impacts and
Proposed Mitigation

List the potential impacts on water resources from each Project phase
(construction, operation, and refurbishment or decommissioning)
Describe each potential impact along with proposed mitigation
Refer to appropriate legislated requirements, policies and guidelines
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Descriptive
Summary

Section
of EA

Title in EA Application

List the residual impacts expected considering mitigation proposed
5.3.3

5.4

Residual Impacts and
Proposed Monitoring

Provide a table to outline the level (significance) of each residual impact

5.3.3

Residual Impacts and
Proposed Monitoring

5.4

Fish and Fish Habitat

Indicate that environmental monitoring for potential impacts during construction will
be conducted as per the details of the construction EMP

Fish and Fish Habitat
Describe boundaries of the Local and Regional Study Areas

5.4.1

Existing Conditions

Indicate that salmonids, including bull trout, are included as a VEC

5.4.1

Existing Conditions

5.4.2

Potential Impacts and
Proposed Mitigation

Describe methods used to collect fisheries data within the near the Project Area

5.4.2

Potential Impacts and
Proposed Mitigation

List the potential impacts on fish and fish habitat during each Project phase
(construction, operation, and refurbishment or decommissioning)
Describe each potential impact along with proposed mitigation
Refer to appropriate legislated requirements, policies and guidelines
List the residual impacts on fish and fish habitat expected considering mitigation
proposed

5.4.3

Residual Impacts and
Proposed Monitoring

Provide a table to outline the level (significance) of each residual impact

5.4.3

Indicate that environmental monitoring for potential impacts to fish and fish habitat
during construction will be conducted as per the details of the construction EMP
5.5

Ecosystems

5.5

Residual Impacts and
Proposed
Monitoring
Ecosystems

Describe boundaries of the Local and Regional Study Areas

5.5.1

Existing Conditions

Describe the ecological background and the methods used in gathering
information on existing ecosystem conditions in the Study Area: TEM mapping, atrisk plant assessment, and identification of at-risk plant communities, wetlands and
old forests
Describe the results of the TEM mapping, and the identification of at-risk plant and
at-risk ecosystems, wetlands and old forests in the Study Area

5.5.1

Existing Conditions
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Descriptive
Summary

Title

Section
of EA

Title in EA Application

Indicate that rare plants, rare plant communities and wetlands are included as
VECs (old forests were added as a VEC since finalization of the ToR)
5.5.2

Potential Impacts and
Proposed Mitigation

List the potential impacts on ecosystems (at-risk communities, at-risk plants, old
forests and wetlands) during each Project phase (construction, operation, and
refurbishment or decommissioning)

5.5.2

Potential Impacts and
Proposed Mitigation

5.5.3

Residual Impacts and
Proposed
Mitigation

5.6

Terrestrial Mammals,
Amphibians and
Reptiles

Describe each potential impact along with proposed mitigation
List the residual impacts on ecosystems expected considering mitigation proposed
5.5.3

5.6

Residual Impacts and
Proposed Mitigation

Provide a table to outline the level (significance) of each residual impact
Indicate that environmental monitoring for potential impacts to ecosystems during
construction will be conducted as per the details of an EMP to be developed

Terrestrial Mammals,
Amphibians and
Reptiles
Describe boundaries of the Local and Regional Study Areas
Outline sources of existing information, provide information on legislative
background

5.6.1

Existing Conditions

Describe VEC selection and list selected species included as VECs

5.6.1

Existing Conditions

5.6.2

Potential Impacts and
Proposed Mitigation

5.6.3

Residual Impacts and
Proposed Mitigation

Describe methods used during the winter tracking surveys and wildlife habitat
assessments to establish existing conditions for terrestrial mammals, amphibians
and reptiles
Describe the baseline conditions for terrestrial mammals, amphibians and reptiles
5.6.2

5.6.3

Potential Impacts and
Proposed Mitigation

Residual Impacts and
Proposed Mitigation

List the potential impacts on terrestrial mammals, and amphibians during each
Project phase (construction, operation, and refurbishment or decommissioning)
Describe each potential impact along with proposed mitigation measures
List the residual impacts on terrestrial mammals, amphibians and reptiles expected
considering mitigation proposed
Provide a table to outline the level (significance) of each residual impact
Describe proposed monitoring

5.7

Bats and Birds

5.7

Birds and Bats
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Descriptive
Summary

Title

Section
of EA

Title in EA Application

Define study area boundaries

5.7.1

Existing Conditions

Describe methods for studies conducted for bats, migrating birds, migrating
raptors, breeding birds and habitat assessments for northern goshawk and broad
winged hawk

5.7.1

Existing Conditions

5.7.2

Potential Impacts and
Proposed Mitigation

5.7.3

Residual Impacts and
Proposed Mitigation

Provide data from habitat assessments, and studies for bats (species present,
detection rates, seasonal variation and activity) migrating birds (birds/km/hr and
elevation compared to rotor height), migrating raptors (species, direction, height
and behaviour), and breeding birds (species, occurrence, notable behaviour)

5.7.2

Potential Impacts and
Proposed Mitigation

List the potential impacts on bats and birds during each Project phase
(construction, operation, and refurbishment or decommissioning)
Describe each potential impact along with proposed mitigation
Refer to appropriate legislated requirements, policies and guidelines

5.7.3

Residual Impacts and
Proposed Mitigation

List the residual impacts on birds and bats expected considering mitigation
proposed
Provide a table to outline the level (significance) of each residual impact
Describe proposed monitoring

6.0

Social, Economic,
Heritage Impact
Assessment

6.0

Social, Economic,
Heritage Impact
Assessment

6.1

Communities and
Services

6.1

Communities and
Services

Describe Regional and Local Study Areas
List data sources for existing conditions
6.1.1

Existing Conditions

Describe existing conditions for demographics, education, housing and
accommodation, health care, emergency services, infrastructure, and
radiocommunications
Indicate that radiocommunications is included as a VSC

6.1.1

Existing Conditions
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Summary

Title

Potential Impacts and
Proposed Mitigation
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List the potential impacts on communities and services during each Project phase
(construction, operation, and refurbishment or decommissioning)
Describe each potential impact along with proposed mitigation and identify
appropriate guidelines

Section
of EA

6.1.2

Potential Impacts and
Proposed Mitigation

6.1.3

Residual Impacts and
Proposed Mitigation

List the residual impacts on communities and services expected considering
mitigation proposed
Provide a table to outline the level (significance) of each residual impact

Title in EA Application

Describe proposed monitoring
6.2

First Nations and
Aboriginal Communities
Including Traditional
Land Use

6.2

First Nations’ and
Aboriginal Communities’
Traditional Land Use

Define study area boundaries
Provide general information on First Nations history and relationships, and Ethnolinguistic Affiliation
6.2.1

Existing Conditions

Provide general information on Treaty 8 and the Treaty 8 Tribal Association, and
demographic profile summaries for the member communities of the Treaty 8 Tribal
Association and signatories of Treaty 8

6.2.1

Existing Conditions

6.2.2

Potential Impacts and
Proposed Mitigation

Provide overview of traditional economy
Describe traditional land use study, including methods and results
Indicate the selected VSCs

6.2.2

Potential Impacts and
Proposed Mitigation

List the potential impacts during each Project phase (construction, operation, and
refurbishment or decommissioning)
Describe each potential impact along with proposed mitigation and identify
appropriate guidelines and appropriate management practices, and any
agreements/commitments with groups
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Descriptive
Summary

Title

Section
of EA

Title in EA Application

List the residual impacts expected considering mitigation proposed
6.2.3

Residual Impacts and
Proposed Monitoring

Provide a table to outline the level (significance) of each residual impact

6.2.3

Residual Impacts and
Proposed Monitoring

Describe if any monitoring is proposed during further planning, construction and
operations phases and any agreements/commitments with groups
6.3

Transportation Including
Navigable Waters

6.3

Transportation Including
Navigable Waters

Describe project study areas
6.3.1

Existing Conditions

Describe existing conditions, within the Study Area for transportation by road, rail,
air and navigable waters

6.3.1

Existing Conditions

6.3.2

Potential Impacts and
Proposed Mitigation

6.3.3

Residual Impacts and
Proposed Monitoring

6.4

Land Designation/Use
and Natural Resource
Use

List the potential impacts on transportation during each Project phase
(construction, operation, and refurbishment or decommissioning)
6.3.2

Potential Impacts and
Proposed Mitigation

Describe each potential impact along with proposed mitigation and identify
appropriate guidelines, legislated requirements and policies
Indicate if approval under Navigable Water Protection Act is required

6.3.3

Residual Impacts and
Proposed Monitoring

List the residual impacts expected considering mitigation proposed
Provide a table to outline the level (significance) of each residual impact
Describe if any monitoring is proposed during further planning, construction and
operations phases

6.4

Land Designation/Use
and Natural Resource
Use
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Descriptive
Summary

Title

Section
of EA

Title in EA Application

Define Local Study Area for land designation and use / natural resource use, and
the identify the Regional Study Area for the various subsections
Identify VSCs for land designation and use / natural resource use, and how they
were selected
6.4.1

Existing Conditions

Describe methods use for data collection

6.4.1

Existing Conditions

6.4.2

Potential Impacts and
Proposed Mitigation

6.4.3

Residual Impacts and
Proposed Monitoring

Provide information on existing conditions within the context of the Project study
areas for: forestry, mining, oil and gas, electrical energy production, agriculture,
water use, fishing, hunting, guide outfitting, trapping, parks and protected areas,
recreation and tourism, and private land

6.4.2

Potential Impacts and
Proposed Mitigation

List the potential impacts on land designation and use / natural resource use
during each Project phase (construction, operation, and refurbishment or
decommissioning)
Describe each potential impact along with proposed mitigation and identify
appropriate guidelines, legislated requirements and policies
List the residual impacts expected considering mitigation proposed

6.4.3

Residual Impacts and
Proposed Monitoring

Provide a table to outline the level (significance) of each residual impact
Describe if any monitoring is proposed during further planning, construction and
operations phases

6.5

Economics

6.5

Economics

Describe Project study areas
6.5.1

Existing Conditions

Identify information sources used to obtain existing economic conditions in the
study areas

6.5.1

Existing Conditions

6.5.2

Potential Impacts and
Proposed Mitigation

6.5.3

Residual Impacts and
Proposed Monitoring

Describe the current economy within the study areas, including information on
major contributing sectors

6.5.2

Potential Impacts and
Proposed Mitigation

6.5.3

Residual Impacts and
Proposed Monitoring

List the potential positive and negative impacts on the local economy during each
Project phase (construction, operation, and refurbishment or decommissioning)
Describe each potential impact along with proposed mitigation and identify
appropriate guidelines, legislated requirements and policies
List the residual impacts expected considering mitigation proposed
Provide a table to outline the level (significance) of each residual impact
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Descriptive
Summary

Title
Visual Resources

Section
of EA
6.6

Title in EA Application
Visual Resources

Outline the use of existing Visual Landscape Inventory and their identified Visual
Sensitivity Units for the visual impact assessment
6.6.1

Existing Conditions

Define the boundaries for the Regional and Local Study Areas

6.6.1

Existing Conditions

6.6.2

Potential Impacts and
Proposed Mitigation

6.6.3

Residual Impacts and
Proposed Monitoring

6.7

Acoustic Environment

Describe visual impacts assessment methods, including public input, viewpoint
selection, field analysis, and updating Ministry database
List the potential impacts on the visual landscape during each Project phase
(construction, operation, and refurbishment or decommissioning)
6.6.2

Potential Impacts and
Proposed Mitigation

Describe each potential impact and provide viewpoint analysis renderings (which
includes rendering what Project components will be visible from each viewpoint
location), and mitigation measures proposed
Identify appropriate guidelines, legislated requirements and policies

6.6.3
6.7

Residual Impacts and
Proposed Monitoring

List the residual impacts expected considering mitigation proposed
Provide a table to outline the level (significance) of each residual impact

Acoustics
Define the Local Study Area
Describe existing sources of noise in the study area

6.7.1

Existing conditions

Describe methods and results of the acoustic baseline study to determine the
presence of receptors with the Local Study Area

6.7.1

Existing conditions

6.7.2

Potential Impacts and
Proposed Mitigation

6.73

Residual Impacts and
Proposed Monitoring

Describe the methods for the noise propagation modelling completed by a noise
assessment professional, and indicate how the assessment meets the
requirements of the appropriate policies and guidelines

6.7.2

Potential Impacts and
Proposed Mitigation

List the potential impacts on the acoustic environment during each Project phase
(construction, operation, and refurbishment or decommissioning)
Describe each potential impact along with proposed mitigation and identify
appropriate guidelines, legislated requirements and policies
List the residual impacts expected considering mitigation proposed

6.7.3

Residual Impacts and
Proposed Monitoring

Provide a table to outline the level (significance) of each residual impact
Describe proposed monitoring
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Descriptive
Summary

Title
Human Health and
Safety

Section
of EA

Title in EA Application

6.8

Human Health and
Safety

6.8.1 /
6.8.2

Existing Conditions

6.8.2

Potential Impacts and
Proposed Mitigation

6.8.3

Residual Impacts and
Proposed Monitoring

Define the project study areas
6.8.1

Existing Conditions

Provide information on any known health risks or concerns within the local study
area including, but not limited to those related to: air quality, noise/acoustics, low
frequency noise (infrasound), electromagnetic fields, country foods/traditionally
harvested foods, and potable water quality/supply
Provide information on existing safety concerns or risks

6.8.2

Potential Impacts and
Proposed Mitigation

List the potential impacts on health or safety during each Project phase
(construction, operation, and refurbishment or decommissioning), including
impacts due to effects on air quality, noise, country food, and potable water supply
as well as safety risks
Describe each potential impact along with proposed mitigation and identify
appropriate guidelines, legislated requirements and policies
List the residual impacts expected considering mitigation proposed

6.8.3

Residual Impacts and
Proposed Monitoring

Provide a table to outline the level (significance) of each residual impact
Indicate any proposed monitoring during construction and operation phases

6.9

Heritage and
Archaeological
Resources

6.9

Heritage and
Archaeological
Resources

Define the project study areas
6.9.1

Existing Conditions

Indicate that heritage and archaeological resources are included as a VSC
Describe methodology and results of the AOA and AIA conducted

6.9.2

Potential Impacts and
Proposed Mitigation

List the potential impacts on archaeological resources, if any are identified, during
the construction phase and refurbishment or decommissioning
No impacts are expected during operation
Describe each potential impact along with proposed mitigation and identify
appropriate guidelines, legislated requirements and policies

6.9.2

Potential Impacts and
Proposed Mitigation
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Descriptive
Summary

Section
of EA

List the residual impacts expected considering mitigation proposed
Provide a table to outline the level (significance) of each residual impact

6.9.3

Indicate any proposed monitoring during construction and operation phases

7.0

Cumulative
Environmental Effects

Section not completed as Project review under CEAA not required

n/a

8.0

Effects of the
Environment on the
Project

Section not completed as Project review under CEAA not required

n/a

Title in EA Application
Residual Impacts and
Proposed Monitoring

Outline major possible accidents and malfunctions during construction (such as
worker accidents, spills and vehicular collisions/accidents) and operation (spills,
overheating or fire, mechanical failure or electrical failure)
9.0

Accidents and
Malfunctions

Describe potential impacts on biophysical and social components and mitigation
proposed including environmental management planning, emergency response
and spill response

7.0

Accidents and
Malfunctions

8.0

Commitments for
Mitigation,
Compensation,
Monitoring and Followup

List the residual impacts expected considering mitigation proposed with
significance

10.0

Commitments for
Mitigation,
Compensation,
Monitoring and Followup

Outline the commitments for any avoidance of impacts, mitigation (including
compensation) and monitoring throughout project life phases that have been
discussed elsewhere in the Application report and follow-up activities if applicable
Include an appendix containing a framework of the monitoring proposed for bird
and bat impacts and include an outline of the methods to be used (as per
Canadian Wildlife Service “Protocols for monitoring impacts of wind turbines on
birds” 2007), and proposed duration and frequency
Indicate that bird and bat monitoring program will also include a follow-up program
(as per CEAA) to verify the accuracy of the assessment and to determine the
effectiveness of mitigation

11.0

Conclusion

Provide a summary of the predicted residual effects (and significance/level) based
on measures to avoid impacts, mitigate and compensate based on work completed
by the EPCOR environmental assessment team, including positive impacts

12.0

References

Provide list of References included in the Application report and supporting
documentation

5.7.3 /
8.1.7

Birds and Bats

9.0

Commitments for
Mitigation,
Compensation,
Monitoring and Followup

10.0

References
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ENVIRONMENTAL ASSESSMENT TEAM

EPCOR retained Hemmera to manage the environmental assessment and associated studies for the
Project. Hemmera staff and specialist sub-consultants worked on QWP beginning in fall 2007. In addition
to the EPCOR team, key consultants and selected team members and their area of responsibility include:
Company and Key Contacts

Area of Responsibility

Hemmera – Lisa Hewitt, R.P.Bio. with Charlie
Palmer, M.Sc. and Ashleigh Ballevona, BIT

Environmental assessment lead and management, aquatic
environment, terrestrial mammals, many social components

Timberline Natural Resources – Korey Green,
B.Sc., P.Ag.

Ecosystems and habitat, raptors and breeding birds studies
Visual assessment

Robertson Environmental Services Ltd. –
Bernard Schroeder and David Nagorsen,
R.P.Bio.

Bird radar studies and bats

Arcas Consulting Archeologists Ltd. – Geordie
Howe and Sarah Gamble, BA

Archaeology and traditional use

Helimax – Patrick Henn and Julie Turgeon, ing

Radio-communication and Acoustic assessments

Hatch – Dan Perrin

Preliminary Engineering

GeoNorth – Dave McDougall, P.Eng.

Geotechnical
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PROJECT DESCRIPTION

2.1

PROJECT RATIONALE AND BACKGROUND

2.1.1

Energy Requirements in British Columbia

EPCOR Power Development (BC) Limited Partnership
June 2009

Most of British Columbia’s electricity is produced by BC Hydro, which operates an integrated generation
system that includes 29 hydroelectric facilities and three thermal units (BC Hydro Quick Facts, 2009).
There are 45 operating independent power facilities in British Columbia, generating power mainly from
small hydro and biomass sources (IPPBC, 2009). A number of large industrial facilities (pulp mills, mines)
in BC generate power for their needs. BC also imports electricity from other jurisdictions, mainly Alberta
and Washington State.
In British Columbia the demand for energy exceeds that of current production, resulting in imports of up to
15% of peak energy requirements. BC Hydro forecasts future demand growth will increase the current
energy demands by 1.7% per year over the next 10 years (BC Hydro, green power website).
The BC Energy Plan (BC Ministry of Energy, Mines and Petroleum Resources, 2007) outlines a number
of key policy actions. The policy goals directly relating to electricity include:
•

Zero greenhouse gas emissions from coal fired electricity generation.

•

All new electricity generation projects will have zero net greenhouse gas emissions.

•

Zero net greenhouse gas emissions from existing thermal generation power plants by 2016.

•

Clean or renewable electricity generation continues to account for at least 90 per cent of total
generation.

•

No nuclear power.

In addition, the BC Energy plan identifies provincial energy security as a core goal and is working to
support electricity self sufficiency by 2016. The government has stated that it wants British Columbia to
have a reliable, made-in-BC supply to meet the growing demand for electricity, and to plan new resource
acquisition in a way that recognizes the long lead time and implementation risks associated with new
power projects. The Energy Plan notes the importance of having enough BC-based power at all times,
even in low water years, to meet BC Hydro’s customers’ electricity needs.
On June 12, 2008, BC Hydro filed the 2008 Long Term Aquistion Plan Application with the British
Columbia Utilities Commission (BCUC). In December 2008, BC Hydro provided an Evidentiary Update
relating to power acquired from IPPs through the Clean Power Call, in which it requested an amendment
to reduce the Clean Power Call pre-attrition target to 3,000 GWh from 5,000 GWh. In January 2009, BC
Hydro provided a further letter clarifying this update. In part that letter states: “This Clean Power Call
evaluation process may result in BC Hydro awarding Electricy Purchase Agreements up to or greater
than the original target of 5,000 GWh per year if the EPAs are cost-effective.”

Application for an Environmental Assessment Certificate
Quality Wind Project

- 34 -

EPCOR Power Development (BC) Limited Partnership
June 2009

As of April 2008, BC Hydro's 2008 Long Term Acquisition Plan Application was undergoing a regulatory
review by the BCUC. The review process is expected to conclude after May 2009.
2.1.2

Project Rationale

The purpose of the Quality Wind Project is to generate clean, renewable energy to sell to BC Hydro.
EPCOR submitted the Quality Wind Project into the BC Hydro Clean Power Call for independent power
projects in November 2008. The selected bidders will be announced during spring 2009 and electricity
purchase agreements negotiated with BC Hydro prior to required British Columbia Utilities Commission
(“BCUC”) approval.
The Project would make a strong contribution to achieving the goals of the BC Energy Plan:
•

The Project will provide clean, renewable source of electricity, contributing to the government’s
goal of ensuring that 90% of generation comes from clean or renewable sources;

•

With all of the Project’s power committed for sale to BC Hydro, it will contribute to the province’s
electricity security and self-sufficiency;

•

The Project will further contribute to electricity security and self-sufficiency giving the province
new non-hydro sources of power, and thus, additional insurance in the event of low water years;
and

•

EPCOR is an established power generation company, with a solid track record to assume the
risks associated with developing and operating new power generation.

The Project site is located in the Peace River area of BC, which is noted as one of the four wind regions
most defined in BC. The other three areas are the North Coast, North Vancouver Island and Southern
Interior. The Project site was assessed for a number of characteristics which are generally recognized as
core components of wind projects that are sustainable in terms of economic viability, environmental
impacts and community acceptability. These include:
•

A stable wind resource;

•

Site accessibility in terms of roads or terrain which is suitable for the development project
infrastructure (turbines, collector lines, transmission, roads, etc.)

•

Proximity to transmission infrastructure;

•

Potential to minimize environmental and social impacts; and

•

Suitability with local values and culture.
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Based on its studies, research and engagement, the project team believes this Quality Wind Project site
measures very well when assessed by these characteristics. In summary, the Project site has: a good
wind resource (wind data has been collected on site for over three years); is close to a transmission
interconnection; is easily accessible by existing Highway and roads; and has low potential for impact on
key wildlife such as caribou.
0741777 BC Ltd., an affiliate of EPCOR, holds an Investigative Use Permit (IUP) over approximately
5,000 ha of land that covers the area of the proposed turbines (shown on Figure 6.4.3) through the
Integrated Land Management Bureau for the Crown Land of the Quality Wind Project area. The IUP was
initially applied for in September 2005 by Chinook Power, transferred to 0741777 BC Ltd during 2007 and
renewed with revised boundaries in April 2008, which are shown on Figure 6.4-3. A Licence of
Occupation was also obtained for the purpose of installing temporary meteorological towers within the
IUP in order to collect meteorological data. A 60 m meteorological tower was installed in December 2005,
a second 60 m tower in September 2007 (called L001 and L005 as per the licence of occupations with),
and an 80 m tower in November 2007 (L003). Meteorological towers locations are shown on Figure 1-2.
All three towers are currently collecting data for wind energy analyses.
Wind power is clean and renewable, producing no greenhouse gases, air emissions or hazardous waste
during operations. The Project is situated in a region that provides excellent opportunity for economic,
reliable and environmentally-friendly wind power. Specifically, the project is expected to provide the
following benefits:
•

Environmental: A new source of clean, renewable power generation;

•

Economic stimulus: thousands of person hours of employment will be created during
construction; new permanent full time positions will be created once the Project is operational;

•

Economic diversity: the Project will further expand wind power in the region adding new
opportunities outside the established industries of mining, forestry and oil/gas sectors; and

•

Corporate Citizenship: EPCOR has been recognized as one of Canada’s Top 100 Employers for
nine consecutive years. In addition, EPCOR will bring new community investment opportunities
for the region through its sponsorship programs.

Therefore, the QWP will help achieve the provincial energy goals by providing safe, reliable and clean
electricity and will reduce the province’s need to import electricity. With a planned capacity of
approximately 142.2 MW (as per the preferred design and as the project was bid into the Clean Power
Call), the QWP is expected to provide enough energy to power up to approximately 42,660 homes (1 MW
powers approximately 300 homes). The Project will provide economic benefit to the local communities
through job creation and additional tax revenues. The growth in the wind industry in the region will provide
diversification from existing mining and oil/gas industries.
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While the Quality Wind Project is consistent with the principles behind the Federal government’s
ecoENERGY program for Renewable Power, the Project’s timelines were such that it will not be possible
to access funds from the program. This ecoENERGY program provided incentives to increase Canada's
supply of clean electricity from renewable sources such as wind, biomass, low-impact hydro, geothermal,
solar photovoltaic and ocean energy.
2.1.3

Project Design in Conjunction with Environmental Assessment

To assist EPCOR in planning of QWP, Hemmera completed an environmental and social constraints
scoping report in December 2007. The intent of the constraints report was to summarize baseline
conditions available from desk-top information and highlight any environmental and social components
that pose a high or unknown level of constraint to obtaining environmental approval(s) and development
of the Project.
As field studies were undertaken through 2008, EPCOR and consultant engineers, planners and
biologists have worked together to identify constraints for development and opportunities to enhance
ecological and social components as well as project economics during project design. In early 2008,
EPCOR proposed a “Project Area” where project infrastructure was proposed to be located within.
Information on wind, topography, geology, environmental and social features were considered to shrink
the Project Area to that indicated in Figure 1-2, and determine the preferred layout. Features included the
location of:
•

Unstable terrain (such as portions of the IUP near the Murray River);

•

Known palaeontological resources;

•

Watercourses;

•

Habitat features including a wetland in the south of the Project Area and mineral lick in the north
end (not shown due to confidentiality);

•

Private land west of the Murray River;

•

Highway RoWs;

•

Use of existing roads and avoidance of existing gas well sites;

•

Communication towers and avoidance of interference to lines of communication;

•

Tenures for aggregate and coal resources;

•

Feedback from other tenure holders including trappers and guide outfitters;

•

Recreational trails;

•

Traditional use sites; and

•

An archaeological site.
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Notable features within and nearby the Project Area include:
•

The Murray River valley, Quality Creek and Bullmoose Creek within the transmission line route
with small tributaries and a few small wetlands in and around the Project Area;

•

A mix of forested, recently cut and recently burned vegetation (shown on Figure 2-1);

•

Highway 52 that runs through the Project Area and a number of gravel roads throughout;

•

The nearby town of Tumbler Ridge and municipal boundary that extendes partway into the
Project Area; and

•

Well sites, aggregate quarries and communication towers in the Project Area (shown on
Figure 2-1).

Alternate infrastructure siting considered was in proximity to unstable terrain features, a known
palaeontological resource, a wetland, a mineral lick, private land, within lines of communication and over
an archaeological site. Therefore, these features were avoided during the determination of preferred
design.
The preferred Project layout was similar to that used as the basis for the Project bid into the BC Hydro
Clean Power Call in November 2008. A final detailed layout will be determined during final design after
negotiations with BC Hydro are completed and a contract is awarded, during or following the EA
Application review. The Project Area is the preferred layout footprint with a 100 m buffer around the
transmission line to the Tumbler Ridge substation and approximately a 250 m buffer around remaining
proposed infrastructure. The Project Area was selected to account for potential layout changes during
detailed design. Assessments have been completed within the Project Area to allow for layout changes
while still meeting the commitments included in this document.
2.1.4

Topographical and Geographical Setting: Geotechnical Considerations

The proposed Project is located near the western margin of the Alberta Plateau physiographic unit,
adjacent to the Rocky Mountain Foothills. The Alberta Plateau is characterised by low rolling hills, domes,
plateaus and cuestas controlled by the distribution and gentle folding of the underlying sandstone and
shale bedrock. The Rocky Mountains are characterised by strongly folded and faulted Mesozoic age
rocks that form rounded ranges and wide valleys that trend north-south, parallel to the orientation of the
Rocky Mountains.
The Alberta Plateau is underlain by a thick sequence of sedimentary rocks deposited during Jurassic and
Cretaceous periods, between about 190 and 65 million years ago, and is part of the Western Canadian
Sedimentary Basin. Present-day sedimentary beds in the project area are typically flat-lying to gently
dipping.
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Soil deposits are primarily the result of erosion and deposition by glaciers, and by events that occurred
during or soon after de-glaciation. Till in the region is predominantly fine grained, consisting of sand,
gravel and cobbles in a silt and clay matrix. The soil is usually classified as silty clay of intermediate
plasticity. Region and local geology and topography are discussed further in Section 5.2.
The location where turbines are proposed to be situated area is located between 1,080 m and 1,260 m
elevation on a raised plateau east of the Murray River (Figure 1-2). A preliminary geotechnical
investigation has been completed which included 11 drill holes in the area where turbines are proposed
(GeoNorth, 2008). The preliminary geotechnical report indicates that the foundation conditions are
generally favourable and straightforward with few exceptions. The WTG foundations can be supported on
conventional spread or raft footing foundations supported on hard till or bedrock, or compacted structural
fill placed on these materials. The hard till has properties of high compressive strength with low potential
for settlement.
The northwest portion of the IUP was found to be unfavourable for WTG placement and therefore no
WTGs or other Project components have been proposed here (see Section 5.2.1.1). At the location of
the proposed transmission line crossing of the Murray River, the valley was cut into till and bedrock,
creating a steep, potentially unstable slope on the southeast valley wall and depositing terraced sand and
gravel on the north wall. Bullmoose Creek has cut into the glaciofluvial and possibly into fine grained
glaciolacustrine deposits, and created steep, potentially unstable valley slopes at the crossing location.
Further site specific investigation is required for final design of foundations, roads, crane pads and
transmission line crossing.
2.2

PROJECT LOCATION

A “Project Area”, within which all project activities will occur and infrastructure will be placed, is shown on
Figure 1-2. Land tenure in the Project Area is entirely Crown Land, within Treaty 8, within the Peace
River Regional District and partially within the District of Tumbler Ridge (Figure 1-2). The project
infrastructure (with the exception of the transmission line to the Tumbler Ridge substation and an
operations centre in the Tumbler Ridge town site) is located within the IUP held by 0741777 BC Ltd (see
Figure 5.5-2), between 6 and 16 km east and northeast of the Tumbler Ridge town site and
approximately 75 km southwest of Dawson Creek as shown on Figure 1-1. Turbines are proposed on
both sides of Highway 52 with a portion of the proposed infrastructure currently accessible by Highway 52
and existing resource roads. The majority of the electrical power lines, access roads and Project
substation are also proposed to be located within this IUP. The approximately 22 km long transmission
line from the Project substation runs west to the Tumbler Ridge substation, as shown on Figure 1-2. More
details of the location are shown on the 1:20,000 maps of the Project Area, Figures 1-3 to 1-9.
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The center of the Quality Wind Project is located at approximately 637289 Easting, 6116948 Northing in
UTM Zone 10.
The Project Area was selected to assess the impacts of the preferred layout presented here, and to
account for potential layout changes during detailed design. EPCOR is seeking an Environmental
Assessment Certificate for QWP under the BCEAA based on the preferred design with the option to make
revisions to a range of infrastructure components within the defined Project Area, outlined in Sections 2.2
to 2.8 with commitments as summarized in Section 8.Tenures and interests in the Project Area are
discussed in Section 6.4 (and shown on Figures 6.4-1 to 6.4-4) include those for:
•

Roads;

•

Forestry (TFL 48);

•

Trapping and guide-outfitting;

•

Aggregate and coal resources;

•

Oil and gas; and

•

Recreational hiking trails and snowmobiling routes.

Existing disturbed areas from roads, cut blocks, Hourglass fire, seismic lines, wells and aggregate sites
are shown on Figure 2-1.
PROJECT INFRASTRUCTURE

2.3

Major QWP infrastructure components include:
1. Access roads (new and upgraded) from Highway 52 to wind turbines – with approximately 18 to
26 km of new roads (21.5 in the preferred layout) and 19 to 29 km of upgraded roads (23.7 km in
the preferred layout) proposed;
2. Wind turbine generators (WTGs) – 79 Vestas V90 1.8 MW turbines are currently proposed, with
pads (allowing for crane pads and storage of wind turbine components) and concrete
foundations;
3. Electrical collection system from the turbines to the Project substation via overhead lines;
4. Project Substation is currently proposed to be located near the L005 met tower and is shown in
Figure 1-2;
5.

An opertions centre in Tumbler Ridge town site;

6. A 230 kV overhead transmission line that will connect the Project Substation to the BC
Transmission System at the Tumbler Ridge substation;
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7. Construction areas such as an equipment lay-down area, temporary buildings and any associated
facilities as well as a temporary concrete batch plant; and
8. Communications and Control Systems for the operation of the wind power facility including a
permanent wind data collection system.
These make up the spatial scope of the Project as illustrated on Figure 1-2 and shown in more detail on
Figures 1-3 to 1-9. Each component is discussed in sub-sections below in further detail.
2.3.1

Roads

Highway 52 provides excellent access to the locations of proposed Project infrastructure (Figure 1-2).
New roads and upgrades to existing gravel roads will be required to allow for access to infrastructure
components during construction and operation. There are approximately 93 km of existing roads within
the Project Area, and these will be used as much as possible.
Approximately 19-29 km (23.7 km in preferred design) of the existing gravel road network in the Project
Area (outlined on Figure 1-2 and shown in more detail on Figures 1-3 to 1-7) will be upgraded. Some
roads will have an adjacent overhead power line on one side for the electrical collection cables between
turbines and the Project substation.
Discussions with companies that control these roads have commenced and are continuing. To minimize
new road construction, shared use agreements will be discussed for use of these routes. Information on
tenures and use for existing roads are included in Section 6.3.
Approximately 18-26 km (21.5 km in preferred design) of new roads will be required, on either side of
Highway 52 in the area where wind turbines are proposed (see Figures 1-3 to 1-7). Special Use Permits
will be applied for through MoF for new access roads.
New access roads will have a travelled surface of between 6 and 10 m width, consisting of approximately
150 mm of gravel aggregate surface material over 150 mm of graded base material and a 500 mm thick
granular sub-base on prepared subgrade. If the subgrade is rock, the granular sub-base material will not
be required. The road would have approximately 2.5% cross-slope, Collection ditches for drainage,
maximum grade of 10%, and a minimum inside turning radius for curves of 40 m. Conceptual crosssections of new and upgraded roads have been based on the transport requirements for the major
component of the preferred turbines as well as the crane equipment anticipated for the project (see
Figure 2-2).
New roads are expected to range from approximately 0.5 to 3 km in length. Final access and road design
will be determined during detailed design.
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Roads will require up to a total 18.5 m width to be disturbed (cleared or vegetation cut). For the purpose
of this assessment, we are using the most conservative approach (resulting in the greatest footprint for
the assessment) and have assumed that the maximum 18.5 m width will be disturbed for new roads, and
8.5 m disturbed for upgraded roads.
EPCOR will work to minimize impacts of construction and operation of the required access road to
existing commercial and recreational users. It is likely that existing roads that join Highway 52 will require
upgrading at the junction and that new road access off Highway 52 may be required. The preferred
design entails eight existing road junctions with Highway 52 that will be upgraded with no new roads to
Highway 52 (shown on Figures 1-3 to 1-6).
To accommodate for road widening, existing watercourse crossings (only culverts were identified in
Project Area) will be replaced with new installations, likely also coureggated steel culverts at a diameter of
or greater to the existing diamters to meet the watercourse drainage requirements for the upgraded
roadways (designed for the maximum tractor trailer and equipment loads during construction and
operations). Most culverts are 45, 60 or 90 cm diameter corrugated steel pipes, located in the upper
watershed where seasonal flow occurs. See Section 5.3 for details of watercourses.
Only one potential upgrade has been identified based on the preferred design and TRIM base mapping,
located in the headwaters of the Kiskatinaw River, shown on Figure 1-2 and 1-6. This location was not
identified during fisheries field work. A culvert to the west was observed but no defined channel was
observed, as shown on Figure 1-2 and 1-6. Therefore, it is possible that there is also no defined channel
at the potential channel crossing upgrade location. Government databases do not show information on
fish presence in lower reaches of this tributary, although there is potential here and are fish further
downstream.
Three potential new watercourse crossings have been identified based on the preferred design, as shown
on Figure 1-2. These include:
•

Two potential crossings in the very headwaters of Hourglass Creek, also shown on Figure 1-4.
This location was not visited during fisheries field work as at that time, the preferred layout was
not refined. Therefore, the channels and associated culvert crossings may or may not exist at this
location. Government databases do not show information on fish presence in lower Hourglass
Creek, although there is potential and are definitely fish further downstream.

•

One crossing in the headwaters of Quality Creek at the southern portion of the Project Area,
shown in more detail on Figure 1-7. This exact location of Quality Creek was not visited during
fisheries field work. It is likely that a channel does exist at this location, directing flows from the
wetland on the east side. Rainbow and brook trout have been stocked in Quality Lake and could
be present within this tributary.
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During detailed design, upgraded and new crossings will be confirmed. Seasonal flow occurs across the
ground surface as overland flow, not within defined channels, at some locations and any overland flow
culverts will be replaced during road upgrades and installed under new roads to allow for close to the
current overland flow patterns. Culverts will be designed to sizes and as per standards required to carry
watercourse and overland flows and for the maximum tractor trailer and equipment loads during
construction and operations. Confirmation of fish presence will be undertaken, where required for
watercourse crossings and crossings designed for fish passage as per current DFO, MoE and MoF
guidelines (such as BC MoF Forest Practices Code of BC Fish stream crossing guidebook) if fish could
be present.
Work in water is limited to existing culvert replacements at road upgrades and new road crossings.
Notification under Part 7 of the Water Act for this work will be submitted to Front Counter BC, Fort St.
John following detailed design for watercourse crossings (not for overland flow). Design and installation of
watercourse crossings will follow requirements of the BC MWLAP Standards and Best Practices for
Instream Works, including those regarding temporary diversion to ensure flows continue and sediment
control. The BC MoF Forest Practices Code of BC Fish stream crossing guidebook and work around the
reduced risk timing windows will be followed if fish are present at crossing locations.
2.3.2

Wind Turbine Generators

EPCOR is considering the Vestas V90 1.8 MW wind turbine, with a preferred layout that includes 79
turbines within the Project Area, as shown on Figures 1-3 to 1-7. Final turbine siting within the Project
Area (Figure 1-2) will be determined during detailed design, with the layout based wind resource
assessment and any environmental or social constraints.
Each wind turbine generator (WTG) consists of a tower, nacelle, hub, blades, rotor, controller and
transformers, as shown in Figure 2-3. The tower will be between 80 m and 100 m high (from base to
centre of hub) and will be located on a concrete foundation. On top of the tower is a nacelle containing
the mechanical drive train of the WTGs, including the generator unit which creates electricity from the
wind.
Three blades, collectively called the rotor, are mounted to the hub on the front of the generator unit and
spin as lift is created from the wind passing over the blades. With each blade approximately 44 m in
length, the rotor diameter will be 90 to 100 m. When a rotor blade is extended vertically above the tower,
the Vestas V90 turbine reaches up to 135 m in height (for an 80 m tower) or 155 m in height (for a 100 m
tower). The spinning rotor drives the generator and transforms the kinetic energy of the wind into
mechanical then electrical energy. The complete nacelle, with the rotor and generator, are able to rotate
into the wind using a yaw (direction control) system. A transformer is used to step up the electricity
voltage produced from the generator to a level suitable for distribution into the electrical collection system.
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The WTGs do not operate under high wind speed conditions due to the high stress loads exerted on the
equipment, or in low wind speeds that are insufficient to drive the system. The operating wind envelope
for WTGs is 3.5 to 25 m/s (based on the 100 sec average wind speeds at the hub height). The main
brake on the turbine is aerodynamic, which is done by feathering the three blades, individually in a
controlled stop. In addition there is a mechanical disc brake on the high speed shaft of the gearbox to
lock the hub and blades.
The 79 WTGs would result in a disturbance of approximately 64 ha during construction (includes crane
pad and working area of 90 x 90 m at each turbine site) and approximately 20 ha during operation
(includes crane pad and working area of 45 x 55 m at each turbine site). A more detailed description of
the WTG components follows.

2.3.2.1

Foundation

Each WTG requires a reinforced concrete foundation. The size of foundation necessary to support the
loads generated will be determined by site-specific geotechnical constraints, wind patterns at the site, site
access, material availability, and the type of WTG selected and manufacturer’s foundation loads for the
site. The footing may be round or octagonal and 15 to 20 m in horizontal dimension and up to 2.5 m in
thickness.
The foundation will have an exposed concrete pedestal of approximately 6 m in diameter to support the
tower. The top of the pedestal concrete will be 0.25 m above the surrounding grade.

2.3.2.2

Towers

The towers supporting the WTGs are expected to be a heavy-duty tapered monopole welded steel design
mounted on the concrete foundation. The towers will be approximately 4 m in diameter at the base where
they are bolted to the reinforced concrete foundation, and 2.3 m in diameter at the nacelle. Each 80 to
100 m tower will weigh about 160 to 245 tonnes and will be transported in 4 to 5 sections, depending on
hub height and design. No guy wires are required to hold the towers upright. No fences will be placed
around the towers.

2.3.2.3

Nacelle

The nacelle is the large box-like enclosure that sits on top of the tower and houses all of the mechanical
workings of the WTGs, which typically includes a drive train, gearbox, generator, and electrical and
hydraulic components. The nacelle weighs approximately 68 tonnes and the rotor (blades and hub)
approximately 38 tonnes. All the stresses on the blade, static and dynamic wind loads, and centrifugal
forces, are transferred to the nacelle bedplate, which is a heavy steel fabrication. The generator, gearbox,
yaw system, pitching system, output shaft, and cooling systems are all mounted within the nacelle on the
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bedplate. An insulated aerodynamic fibreglass cover is installed over the bedplate to protect the
equipment from weather, streamline the airflow over the nacelle, and absorb any mechanical noises from
the equipment.
As the wind changes direction, the nacelle is rotated by an electronically controlled yaw system. The
nacelle is mounted on the yaw plate, which is bolted to the turbine tower. The bearing system is driven by
yaw motors with brakes, enabling the nacelle to rotate on top of the tower. An electronic yaw control
system receives information of the wind direction from two ultrasonic wind sensors mounted on the roof of
the nacelle.

2.3.2.4

Hub

The rotor hub mounts on the end of the gearbox-output shaft and receives each of the three blades. The
hub structure supports blade bearings and pitch cylinder. The pitch system allows the wind turbine to
operate the rotor at variable speed (RPM), helping to maintain electrical output at or near rated power.
The hub is covered by a composite nose-cone structure to streamline the airflow and protect the
equipment.

2.3.2.5

Blades/Rotor

The blades and rotor convert the wind's energy into rotational shaft energy. Each with three blades of 44
to 49 m length (preferred design is for 44 m long blades), the complete rotor will be 90 to 100 m in
diameter. The dynamic operating range of the rotor is 9 to 14.5 revolutions per minute.
The blades are manufactured of carbon and glass fibre and consist of two airfoil shells bonded to a
supporting beam. Each blade is matched to two others in weight and size to make a complete set of three
for each rotor. A layer of conductive material is placed under the blade skin from the tip to the mounting
flange to act as lightning protection for the machine. The three blades are bolted to the hub assembly.

2.3.2.6

Controller

Each WTG is equipped with a microprocessor control system mounted inside the base of the tower. This
control system measures and automatically controls operation, including the following functions:
•

Monitoring and supervision of overall operation

•

Synchronizing of the generator to the electrical grid

•

Operating the wind turbine during various electrical fault situations

•

Automatic yawing of the nacelle

•

Blade pitch control

•

Noise emission control

•

Monitoring of ambient conditions, the electrical grid, and smoke detection system
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The turbine is also equipped with an overspeed guard system consisting of an independent computer
module measuring the rotor RPM. In case of an overspeed situation, the system activates full feathering
for the three blades independently of the turbine controller in the turbine. In the case of high winds, the
turbine will be re-started once wind speeds reduce back down to the operating range. Control and
monitoring of the WTGs are via a fibre optic system, discussed in Section 2.3.3.

2.3.2.7

Transformer

The secondary voltages in the WTG are 690/480 V. This voltage is stepped-up to a higher voltage to
meet the Project’s utility distribution level of 34.5 kV. Each WTG will have a step-up transformer, which is
totally enclosed and pad-mounted next to the base of the tower or in the nacelle. The transformers
transmit their output via underground power cables to nearby riser poles and the electrical collector cable
system.

2.3.2.8

Lighting

Windfarm lighting will meet Transport Canada Advisory Circular CAR621.19 for permanent lighting as well
as temporary obstruction marking and lighting during construction. Medium-intensity top lights will be
displayed at the recommended spacing of approximately 900 m.
2.3.3

Collector Cables, Fibre Optic System and Project Substation

The electrical collection system consists of all the equipment which collects the electricity from each WTG
and transfers it to the substation. The three-phase collection system will be comprised of a combination of
overhead and underground cable collection system circuits. At each WTG, a 34.5 kV electrical cable will
run underground to a riser pole then along the overhead collector system, used as the main “trunk”.
Underground cables from the turbine base to riser poles will be trenched to the depth required by the
Canadian Electrical Code.
Approximately 40 to 50 km of 34.5 kV overhead electrical collector circuit (42.3 km in preferred design)
will run adjacent to the access roads to carry the energy produced from each wind turbine generator to
the Project substation. A preferred layout is shown on Figures 1-3 to 1-7.
Each circuit would consist of three electrical wires and up to 16 turbines may be interconnected on each
34.5 kV collector circuit. Depending on the number of circuits forming part of the collection system, the
electrical collector line poles may carry one to two additional sets of electrical cables per structure. Power
poles will likely be wood construction and are not expected to exceed 18 m in height. Power lines will be
strung at a height that meets code safety requirements.
Overhead collector cables will require a variable width of vegetation cutting to accommodate, depending
on existing disturbance and tree height.
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The collector cables are less than 60 kV and will not require a dedicated RoW greater than 10 m wide or
complete clearing of vegetation within 30 m from the high water mark. These cables can be installed over
watercourses within the Project Area as required to meet the DFO Operational Statement for overhead
line construction (DFO, 2007). Five watercourse crossings are proposed based on the preferred design,
as shown on Figures 1-3 to 1-7.
A Project Substation covering an area of about 1 ha is proposed to be located within the Project Area,
likely in the area identified on Figure 1-2 and 1-5.. At this location, the electrical connector cables will be
consolidated and the voltage stepped-up to 230 kV before electricity is transmitted by an overhead
transmission line to an existing BCTC substation. This facility will also act as the local control room
(operations centre), providing the main hub for wind power project control and communication. Ample
room will be available for office space, Wind Turbine Vendor equipment and maintenance
equipment/vehicles, and an indoor storage/work area.
The substation will include protection and control equipment for the 230 kV substation and transmission
system. UPS and 125 V direct current (DC) power shall be included in the facility design.
Two main transformers, each rated at 75% of the wind farm capacity, will step-up line voltage. The two
main power transformers will be installed on outdoor foundations with an oil spill containment system.
High voltage 230 kV breakers, disconnects and bus-work will tie the transformers to the incoming
transmission line. The wind turbine power from the feeders is consolidated in the indoor switchgear which
includes associated medium voltage protection and control equipment. The switchgear will have two
breaker line-ups with a tie breaker. Each line-up will have a main incoming disconnect section to accept
the connection from the main transformers and individual breakers from each of the three feeders plus a
breaker for volt-ampere reactive power support equipment, if required.
Appropriate services signage, yard illumination and personnel and vehicular access gates will be
provided. The substation will be secured by heavy duty security fencing allowing authorized access only.
This fencing will be grounded for safety reasons.
Fiber optic cabling will follow the route of the electrical connector cables for communication and control
between generation turbines, substation, meteorological towers and off-site monitoring stations. The fiber
will also run underground from the WTGs to a riser pole then strung along the overhead poles.
Communication links will be established with new optic cabling and/or make use of existing internet and
phone systems. The communication system will provide the following parties involved in operating the
facility access to all required data:
•

EPCOR Operations and Maintenance personnel

•

EPCOR Energy Management Operation Centre

•

Turbine supplier 24 hrs Operation Centre
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Operations Centre

An operations centre will be located in the developed area of the Tumbler Ridge town site. This will
consist of a building for office, maintenance and storage (approx 350 to 450 m2). An outdoor area with
fenced storage as well as vehicle parking will also be required (approx of 1000 to 1300 m2). This is not
included in the overall Project Footprint, given the developed nature of the townsite.
2.3.5

Transmission Line Connection to BC Transmission Corporation Substation

The transmission system consists of all the equipment which supports the transfer and conduction of the
high voltage power from the QWP Substation to the BCTC provincial grid.
The 230 kV transmission line will connect the QWP Project Substation to the BCTC Tumbler Ridge
substation. It is proposed to begin at the Project Substation, cross Highway 52 to the north, run generally
west near and north of Highway 52 in a RoW before crossing the Murray River, Bullmoose Creek, and
Highway 29 to reach the Tumbler Ridge Substation in a dedicated transmission line RoW up to 30 m
wide, within the 230 m wide portion of the Project Area shown in Figure 1-2 and Figures 1-5 to 1-9. The
transmission line will be approximately 22 km long and would be a radial transmission line with the BCTC
demarcation point at the BCTC Tumbler Ridge substation fence line. Typically, a 25 m wide RoW is
required for this size of transmission line, with additional area required for guy wires in locations where
the line changes direction.
The poles will likely be H-frame wooden support poles with conductor sized appropriately to handle the
project power loads and minimize line losses. Communication fibre optic cables and/or protection circuits
will be strung using optical ground wires on the transmission structures, or other approved method.
No permanent road is proposed under the transmission line but vegetation maintenance will be required.
The 230 kV system protection and control equipment will be installed in the control room at the Project
Substation.
2.3.6

Other Project Components

The following additional Project components will be required during construction:
•

Lay down area(s) for equipment installation, equipment storage and machinery refuelling;

•

A concrete batch plant;

•

Offices and an equipment maintenance facility will be required on site during construction.
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The preferred location for the laydown area is shown on Figures 1-2 and 1-5. The location and size
(estimated at 3-8 ha) may change based on requrements of the turbine supplier.
Gravel will be required for roads, Substation area and as a component of concrete to build crane pads,
tower foundations and Substation foundations. An on-site project-dedicated gravel quarry is not being
proposed as part of the QWP. Local contractors who have existing or developable quarry sources of
granular road materials will be used.
CONSTRUCTION ACTIVITIES

2.4

The construction phase includes vegetation clearing, site preparation, construction of access roads,
foundations, erection of the turbines components, trenching and installation of underground electrical
collector cables, installation of power poles with collector cables and telecommunications lines, substation
construction, transmission line installation, tie-in to the Tumbler Ridge substation and Project
commissioning.
Construction is expected to occur over approximately two years. If EPCOR is successful in securing a
power purchase agreeement with BC Hydro for QWP in 2009, the estimated start is winter 2010/2011 and
final completion is by October 2012, followed by project commissioning by late 2012 or early 2013.
Construction will not begin until applicable permits, approvals and tenure are in place to begin. Generally,
work will not occur on site between December and May except for tree clearing, as the weather and
ground conditions at this time are not favourable for construction.
Timing would be delayed if a power purchase agreement is not secured in 2009 but is secured during a
future Call for Power (timing not yet determined by BC Hydro).
Environmental mitigation will include that outlined within the summary of mitigation and monitoring
(Section 8) and required within the Environmental Assessment Certificate and other permits. An
environmental management plan will be based on the commitments outlined in this Application, those
required in the Environmental Assessment Certificate and Project permits granted as well as detailed
design and construction planning considerations.
2.4.1

Transportation of Infrastructure Equipment and Materials

Within Canada, infrastructure components and equipment will be transported to site by road and rail.
Those of North American origin will be coordinated on major transport routes and seek appropriate
highways permitting where required. Options for transport of European or Asian sourced components
include:
•

Shipment to a west coast port and then by land transport to the Project site (Project Area); or

•

Shipment to an east coast port and then land transport to the Project Area.
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Near the Project Area, use of Highway 52 and 29 will be required for transportation of equipment and
materials.
2.4.2

On-Site Construction

2.4.2.1

Site Clearing and Preparation

The site areas to be cleared and prepared for construction of roads, collection system, and transmission
line RoW, etc. are detailed in Table 2-1. Timber will be cleared according to a License to Cut through the
Ministry of Forests, subject to Crown stumpage fees and will be owned by EPCOR. At this time, no rock
blasting is anticipated based on the geotechnical information gathered to-date, including 11 drill holes.

2.4.2.2

Road Construction

Preferred road locations have been selected to maximize transport efficiency and safe operating
conditions, minimize disturbance, and avoid sensitive environments and unsuitable topography. Access
roads are required to be wide enough and of a low enough grade to safely allow vehicles to deliver large
pieces of infrastructure, including nacelles and blades and allow for crane access. Existing roads will be
utilized as much as possible.
The 6 to 10 m wide new roads will require up to 18.5 m to be cleared or disturbed, with up to an 8.5 m
disturbance width required for upgraded roads.
Following detailed design and Water Act approval for upgraded watercourse crossings and new
watercourse crossings, installation will follow requirements of the BC MoF Forest Practices Code of BC
Fish steam crossing guidebook (BC MoF, 2002) and the BC MWLAP Standards and Best Practices for
Instream Works (BC MWLAP, 2004), including those regarding temporary diversion, sediment control,
work around the reduced risk timing window with fish salvaging (if fish are present), vegetation
management and site rehabilitation.
Culverts will also be upgraded or added to accommodate overland flow.
A Provincial Public Highway Permit for work and infrastructure within the Highway Right of Way will be
required through the Ministry of Transportation and Infrastructure for the connection of new roads or
upgrades of existing roads that join Highway 52. An application will be made during detailed design, as
the information required in the application is not available from the preferred design information currently
available.
Snow removal, dust control and sand placement are likely to be required along gravel roads through the
construction phase.
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Lay Down Areas and Construction Base

During the construction phase, a project construction office and a 3 to 8 ha lay-down area will be located
within the Project Area, likely near the Project Substation, as shown in Figure 1-5. Some on-site
compilation of wind turbine generator components and other infrastructure connections will take place in
the lay down area. Facilities that may be located in the laydown area include:
•

A portable construction office and lunch rooms for workers with communications (by cell, satellite
or dedicated cable);

•

A portable generator;

•

Maintenance and tool shed;

•

Water and rinsing facilities including a dedicated concrete truck wash out area;

•

Equipment storage and maintenance area;

•

Approved temporary fuel tanks within a spill containment area;

•

Disposal facilities for various solid wastes; and

•

Temporary toilet facilities – self-contained with no on-site disposal.

Management of concrete wash water will follow Waste Management Practices from the Environmental
Code of Practice of the BC Ready-Mixed Concrete Association in conjunction with Environment Canada
and the BC Ministry of Environment. Contaminated wash water will be recycled to minimize effluent
volume or returned to the local ready–mix plant for processing if off-site concrete suppliers are used. On
site effluent discharge will be managed by establishing settling ponds to limit suspended solids to
acceptable levels. Settling basin sludge will be allowed to dry and fully hydrate and be used for
construction fill or disposed of at a landfill.

2.4.2.4

Turbine Foundations

Foundations would be constructed during the first construction season. The foundation construction area
at each site will be up to 45 m x 55 m, and around this will be up to about 90 m x 90 m area cleared and
graded for equipment laydown and to accommodate the crane during WTG erection.
Specifics regarding WTG siting and foundation depths have been investigated through geotechnical
drilling, including site specific drilling to determine the type of foundation most suitable to the site
conditions. Foundations will be of reinforced concrete construction.

Disturbed areas will remain a

minimum of 15 m from watercourses in areas where fish are not present (greater if fish are found to be
present).
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Upon completion, the foundation of each WTG will have an estimated footprint of less than 0.25 ha
(2,475 m2). With areas not needed for operation reseeded and/or replanted, the operational area where
vegetation is cleared/maintained will be 45 m x 55 m.

2.4.2.5

Wind Turbine Generator Erection

Turbine components will be transported by truck from the laydown area to each WTG site.
Beside each WTG, a crane pad will be permanently installed to allow the foundation to be constructed
and allow for cranes to be used during maintenance (as well as refurbishment or decommissioning).
Cranes will be required during the erection of each of the towers and placement of the nacelles and
blades. Geotechnical Engineers will determine specific requirements for each WTG. Erection of WTGs
consists of the lifting (with a crane) and fixing of the tower sections, lifting and fixing the nacelle to the top
tower section, assembling the rotor and single blade on the ground, lifting and fixing the rotor and single
blade to the nacelle and lifting and fixing the remaining two blades to the rotor in-situ.

2.4.2.6

Installation of Collection System

Construction of the approximately 40 to 50 km (42.3 km in preferred design) of overhead electrical
collector circuit (at approximately 34.5 kV) and fibre optic cables will likely involve the planting of poles by
auger and the installation of electric cables.
Underground cables from the WTG to the riser pole, adjacent to the road running past each WTG will be
trenched to the minimum depth required by the Canadian Electrical Code along the Project roads. This
will result in installation in a trench approximately 0.3 m wide and 1 m deep. The trench will be backfilled
with native material, side cast for excavation.

2.4.2.7

Substation Construction

The substation area will be cleared and graded. Foundations for major components and building will be
excavated and poured prior to building electrical components. The two main power transformers will be
installed on outdoor foundations with an oil spill containment system. A BC Hydro approved electrical
disturbance Monitoring Device will be provided in the building. The entire substation switchyard will be
fenced for security and safety.

2.4.2.8

Operations Centre Construction

As outlined in Section 2.3.4, the Project’s operations centre control room will be located in Tumbler Ridge
town site. An existing facility may be used if available, or a new building could be constructed on a
suitable property, within the developed town centre area. Any new construction would be done through
the permitting requirements of the Municipality of Tumbler Ridge.
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Transmission Line Installation

A proposed 30 m wide ROW (approx) will be cleared in areas and vegetation trimmed in others where not
disturbed already, to allow installation of the 230 kV transmission line from the Project substation to the
Tumbler Ridge (TLR) substation. The 22 km long ROW proposed in the preferred design covers a total
land area of approximately 66 ha. This area contains approximately 29 ha of merchantable timber that will
be cleared under a Licence to Cut. There are numerous existing gravel roads near to or on the proposed
transmission line ROW to allow access for construction equipment.
A Provincial Public Highway Permit for work and infrastructure within the Highway Right of Way will be
required through the Ministry of Transportation and Infrastructure (MoTI) for transmission line crossings of
Highways 52 and 29. An application will be made during detailed design, as the information required in
the application is not available from the preferred design information currently available.
The proposed transmission line crosses Bullmoose Creek, the Murray River and Quality Creek in fish
bearing areas. The line cannot be built under the DFO Operational Statement for Overhead Line
construction (version 3) as the line is greater than 60 kV and the cleared RoW will be greater than 10 m.
However, the principles of the Operational Statement are expected to be able to be followed. Vegetation
will be removed/trimmed during construction along the length of the line, and up to the final tower location
at each crossing, which will be situated away from the limits of the waterway (ordinary high water mark 1 ).
No machinery will enter the watercourse and the best practices included in the operational statement will
be followed as much as possible. During operations, vegetation maintenance will meet the practices
outlined in DFO Operational Statement for Maintenance of Riparian Vegetation in Existing RoWs
(version 3). Information on fisheries can be found in Section 5.4.
Along the potential transmission line route, the Murray River is a known navigable water and field surveys
identified Bullmoose Creek and the Quality Creek with channel widths greater than three metres and
potentially navigable during periods of high flow. Based on the watercourse and proposed transmission
line crossing, crossings of Bullmoose Creek and Quality Creek are considered a “minor work” as per the
Transport Canada Aerial Cables brochure. Details on the Murray River crossing will be provided to
Transport Canada, who has confirmed that approval under the Navigable Waters Protection Act (NWPA)
is not required for QWP. Information on navigation by water is provided in Section 6.3.

2.4.2.10 Ancillary Activities
Aggregate and concrete may be provided by contractors and/or suppliers in the Tumbler Ridge area.
Consideration will be given to locating a concrete batch plant close to or at the project site to reduce
concrete truck traffic on public roads. In this case, water and concrete materials will be delivered to and
stored at the batch plant.
1

As per “ordinary high water mark definition under: http://www-heb.pac.dfo-mpo.gc.ca/decisionsupport/os/
definitions_e.htm

Application for an Environmental Assessment Certificate
Quality Wind Project

- 53 -

EPCOR Power Development (BC) Limited Partnership
June 2009

2.4.2.11 Traffic
The number of vehicles required for transporting equipment, materials, and components at any given time
will be dependant on delivery schedules. Generally, any increased traffic volume will occur in the
construction period between spring and fall.
The highest volume of truck traffic will likely be associated with the delivery of concrete for WTG
foundation construction. Approximately 300 to 400 m³ of concrete are required for each foundation, or
approximately 40 to 50 concrete truckloads (at 7.6 m³ per truckload) per foundation. This results in 3,160
to 3,950 concrete trucks for foundation construction; however, these trucks will be travelling on project
roads between the batch plant and the turbine foundations. Cement, water, aggregate and sand will be
delivered to the concrete batch plant by truck via highway. The total number of raw material delivery
truckloads to support concrete production is estimated to be 1,800 to 2,400.
Up to 15 truck loads are expected to be required to transport components for each turbine. Trucks with
oversized and specialized truck bed would be required. Heavy nacelle components will require the use of
multi-axle equipment.
BC Ministry of Transportation and Infrastructure requirements will be followed for transportation of project
components. During spring (approximately Apr 1 to June 15) 70% of legal load is typically allowed on
Crown gravel roads. Load restrictions (if any) on QWP controlled roads during spring break-up will
depend on final road design or upgrade work.
Traffic control measures will be implemented for large loads on Highway 52, where site access roads
branch off Highway 52, for work on gravel roads as these are publically available, and during the
transmission line construction over Highway 29. Other traffic control measures may include pullout lanes
and signage where required.
More information on transportation by ground and traffic can be found in Section 6.3.
An information kiosk is being considered to provide a safe place to pullover to view the turbines, as well
as learn more about wind energy and the project. One potential location for a kiosk is the Quality Falls
Hiking Trail Pullout in the southern portion of the project area, Another would be a location in the northern
portion of the project area that provides a safe place to pullout, possibly the east side of Hwy 52 across
from the northern most met tower, as the turbines are more visible from the highway in that area. Road
access to any proposed information kiosk will be designed to BC Highway standards for safety and
design.
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2.4.2.12 Waste Disposal
Waste materials from site during construction will be disposed of at the closest available landfill or other
approved facility. Forest waste from tree clearing will be disposed of or burned in accordance with BC
Forest Practice Guidelines and Regulations. Excavated granular material and rock that is unsuitable for
use as road base or fill will be stockpiled on site with appropriate drainage and runoff silt control.
Concrete wash water or other waste will be disposed of by the contractor off site as approved. Waste
water at temporary facilities for staff will also be disposed of off site as approved.
2.4.3

Project Area and Project Footprint

The Project Area is 3,062 ha.
Provided below is a summary of the maximum physical footprint anticipated from the Project (Table 2-1).
Information is presented for both construction and operation phases of the Project. At the end of
construction, disturbed areas not required during operation will be seeded or vegetated.
Table 2-1

Proposed Physical Footprint
Total Area (ha)
Construction

Total Area (ha)
Operations

79

64

20

Access roads – new

21.5 km

39.8

39.8

Access roads - upgraded

23.7 km

20.1

20.1

Overhead Electrical Collector Cables

42.3 km

80.4

83.5

Substation

1

1

1

Operations Centre (in Tumbler Ridge)

1

Within existing
developed area

Within existing
developed area

Staging area

1

8

0

22 km

66

66

278.2

230.4

306

253

Infrastructure

Units

Wind turbine generators

Overhead transmission line (230 kV)

Project
Area (ha)

Total estimated:
Total with additional 10% contingency:

3,062

Within the 3,062 ha Project Area, the total area to be disturbed during construction and operation is
estimated at 278 ha and 230 ha, respectively. With a contingency of 10% applied, this results in a
maximum construction area of 306 ha and a maximum operational footprint of 253 ha. Of these footprint
areas, over 152 ha (close to half) are already disturbed with:
•

Existing roads and hard surfaces are 22.7 ha;

•

The Hourglass fire area is 92.3 ha; and

•

Cutblocks outside the burn are 37.3 ha.
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Existing disturbed areas from roads, cut blocks, Hourglass fire, seismic lines wells and aggregate sites
are shown on Figure 2-1.
Many of the areas to be disturbed within the footprint will not result in a total loss of vegetation.
Disturbance in areas under and around overhead collector cables and the transmission line will
predominantly involved topping trees and trimming vegetation.
The exact location of infrastructure will be determined during detailed design.
2.4.4

Construction Mitigation

Mitigation proposed to minimized impacts on biophysical as well as social, economic, heritage and health
components during construction are included in Section 8.
2.4.5

Construction Employment

During the construction phase, approximately 160,000 person hours (80 person years) of on-site
construction employment and an additional 40,000 person hours (20 person years) of off-site construction
employment (i.e local contractors such as aggregate supply, quarries etc.) are expected.
The expected job types and areas of work are as follows.

2.4.5.1

Job Types

•

Construction Management

•

Surveyors

•

Loggers

•

Equipment Operators

•

Pilot vehicles and traffic management

•

Electricians

•

Linemen

•

Ironworkers

•

Concrete Batch Plant operators

•

Labourers

•

Safety and Emergency Response

•

Environmental Monitoring

•

Office and clerical, janitorial and security
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Work Areas

•

Construction management

•

Transportation and logistics

•

Traffic management and piloting

•

Surveying

•

Dust control, snow removal and sanding

•

Site Preparation and clearing

•

Drainage and earthworks

•

Road construction

•

WTG foundation construction

•

Turbine erection

•

Substation construction components

•

Landscaping and fencing

•

Collector cable lines and transmission line installation

•

Safety and Emergency Response

•

Environmental Monitoring

•

Janitorial

•

Security

Employment and contracts will be provided preferentially to Peace Region residents and businesses as
much as possible, for the duration of the Project construction. EPCOR has also heard from First Nation
and Aboriginal communities of their interest in business opportunities associated with the Project. EPCOR
has indicated that it will be in a better position to discuss further contracting opportunities once the Project
advances through the BC Hydro Clean Power Call process and the EA Process.
2.5

PROJECT OPERATIONS AND MAINTENANCE

The operational phase will be consistent with the BC Hydro power purchase agreement, and is expected
to be 25 years. The Quality Wind Project will be continuously monitored by EPCOR’s Energy
Management Operations Centre (EMOC), Vestas Canadian Wind Technology (Vestas CWT), and
EPCOR local operations.
EMOC will be responsible for communicating with BC Hydro and BCTC, as well as assisting with any
emergency response plans pertaining to the project. EMOC and the EPCOR local operator will have
remote access to the wind farm to stop, start, and reset faults, monitor turbine status, and collect
reporting data. The EPCOR local operator also reports planned and unplanned power outages and
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provides estimated repair times to EMOC. The local operator has clear communication with all onsite
service technicians and contractors, and coordinates all maintenance activities on wind turbines,
switchyards, transmission lines, communication systems, access roads and other infrastructure. Local
service technicians will troubleshoot any problems or faults at the site when required. Each wind turbine
has a planned maintenance every six months. Notice of any required site access restrictions during times
when maintenance activities are underway will be provided to the public by the local operator.
The local operator will also coordinate all emergency response in accordance with the Emergency
Response Plan and with local emergency responders such as fire departments, ambulance services and
hospitals (Section 7.1).
Safety and accident related conditions that may restrict WTG operations such as accidental fire and
structural and / or mechanical failure are included in Section 7.0.
2.5.1

Operation Mitigation

Mitigation proposed to minimize impacts on biophysical as well as social, economic, heritage and health
components during operation are included in Section 8.
Vegetation management and maintenance under transmission lines and around wind turbines will be to
eliminate all tall-growing tree species and to remove any hazard or problem trees prior to construction.
Tall growing species may be selectively removed, leaving low-growing species intact (i.e. less than six
metres in height at maturity). Replanting with appropriate low-growing vegetation will be considered in
selected areas. Practices of BC Hydro’s The Integrated Vegetation Management plan for distribution Line
Corridors PMP-105-ROW-2005, will be followed where applicable.
EPCOR will undertake discussions with other tenure holders regarding road access and maintenance in
the Project Area. Where applicable and practical, EPCOR will work toward shared use agreements for
roads and, where applicable, retired roads. Access into the Project Area will not be restricted by EPCOR
(with the exception of the substation).
2.5.2

Operation and Maintenance Employment

Vestas CWT will be responsible for maintenance and repair of all the wind turbine generator (WTG)
components, including the SCADA system under a Long Term Service Agreement (LTSA). Vestas CWT
will also be responsible for monitoring the WTG operations from their 24-hour North American
surveillance centre.
EPCOR’s local operations will be responsible for all required response plans, site orientations, safety, and
environmental programs for employees, contractors, and the general public. The local operations groups
will also complete scheduled site inspections and audit the balance of plant construction.
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The EPCOR Facility Manager will prepare and implement a maintenance program. The maintenance
program will include the following elements:
•

A long-term service agreement with Vestas will provide the maintenance expertise and services
including the SCADA system.

•

A critical spare parts inventory will be developed using the original equipment Manufacturers
(OEM)s’ O&M manuals and recommended spare parts listings. Spares, not readily available at
the OEM local facilities, will be identified, purchased and inventoried on site or at a readily
accessible location.

•

Routine checks and maintenance will be carried out and documented as detailed in the OEM
O&M manual. Minor repairs will be performed by the on-site staff to the extent of their
qualifications and abilities, or contracted out to others in the local area if possible.

•

Switchyards will be maintained under a separate service contract with an appropriate
organization that meets EPCOR standards of practice

•

Transmission lines and collector systems will be maintained by EPCOR.

•

Local contractors will be hired to maintain the access road to provide year-round site accessibility
to those using the area.

The Facility Manager will also coordinate traffic safety, should maintenance equipment or supplies be
required to travel to site by road. Routine daily maintenance traffic will be minimal, mainly consisting of
light service vehicles.
At this stage of the development, the commercial operation is some four years away. No firm assignment
has been made for staffing of Operations and Maintenances. EPCOR, however, is negotiating a LTSA
with the OEM which will provide reliable operation and maintenance of the facility as well the SCADA
functions. A maintenance, office and storeage building will be established for the project and will be
located in the Tumbler Ridge area.
EPCOR will employ both in-house and contract employees to operate and maintain the facilities. Staff will
be recruited during the construction and commissioning phases and will provide assistance during
commissioning. Operating staff will receive initial training at EPCOR’s existing Kingsbridge Wind Facility
followed by on-the-job training during construction and commissioning.
The number of directly employed full-time staff is estimated between eight and 12.
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PROJECT REFURBISHMENT AND/OR DECOMMISSIONING

As per EPCOR’s bid to the Clean Power Call, the following three options are currently available for BC
Hydro to select from at the end of the 25 year operation period:
1. If BC Hydro decides that they would like to continue to purchase electricity from the QWP at the
end of 25 years and if EPCOR would like to continue to operate, the Project can be refurbished
by EPCOR and continue to produce clean energy for British Columbia.
2. If BC Hydro would prefer to purchase the QWP from EPCOR, refurbish and operate themselves.
3. If the Project is decommissioned, all above-ground components will be dismantled and removed.
Below-ground components such as foundations may remain in place to minimize disturbance if
not considered a risk to the environment or potential land users. New roads may remain active
and transferred to another land user or decommissioned. A decision will be made by the land
owner, the Crown, in discussion with other tenure holders and stakeholders at the time. Where
decommissioning occurs, replanting will occur. The type of vegetation to be planted will be
determined in discussion with tenure holders and stakeholders at the time.
Mitigation proposed to minimized impacts on biophysical as well as social, economic, heritage and health
components during refurbishment or decommissioning are included in Section 8.
2.7

PROJECT SCHEDULE

The following outlines a general schedule for major QWP Project phases, assuming that EPCOR secures
a power purchase agreement with BC Hydro for QWP. Dates would be later if a power purchase
agreement is secured under a future Call for Power.
Activity Description

Anticipated Start

Anticipated Finish

Engineering and Permitting

Underway

Apr 2011

Procurement

Jun 2011

Jul 2012

Construction

Winter 2010/2011

Oct 2012

July 2012

Dec 2012

Dec 2012 to May 2013

2037

Decommissioning or Refurbishment

2037

2037

Potential continued operations

2037

TBD

Commissioning
Operation

2.8

SCOPE OF PROJECT

The scope of the Quality Wind Project for this assessment includes infrastructure and activities outlined in
Sections 2.3 to 2.7 above, with final siting to be determined within the Project Area. Transportation of
infrastructure equipment and materials to the Project Area are not included in the Project scope.
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3.0

DIALOGUE AND ENGAGEMENT PROCESS

3.1

OVERVIEW

As part of the BC Environmental Assessment process, project proponents are required to engage in
extensive engagement with the public, government and First Nations to identify, assess and resolve
potential issues and concerns associated with the Project. The Section 11 Order for the QWP outlines
requirements during the pre-Application and Application review phase noted in the sub-sections below.
During the pre-Application phase, EPCOR completed a thorough dialogue and engagement process with
government agencies, First Nations and other Aboriginal communities, the public and key stakeholders.
Dialogue will continue throughout the Application review process, construction and the operational
phases of the Project. The main objectives of EPCOR’s Dialogue and Engagement process on QWP
were to:
•

Provide for open and accountable project review;

•

Provide all relevant stakeholders with details regarding the nature and scope of the Project and
offer a meaningful opportunity to review preliminary information, ask questions and provide input
to its planning and design;

•

Identify and resolve potential issues early in the planning process; and

•

Take advantage of local knowledge and expertise as it relates to the various planning and
assessment considerations.

With these objectives in mind, EPCOR identified all potential stakeholder groups early in the process,
informed them about the project and engaged them so local information could be incorporated into
planning, questions could be asked, and concerns raised with subsequent responses provided by
EPCOR.
The Project team followed these steps for QWP:
•

Identify and make personal contact with individuals and groups who may have an interest or
potentially be impacted by this project;

•

Provide effective and clear information to our stakeholders to help them develop sufficient
knowledge of the project;

•

Commit to on-going, meaningful dialogue with these groups and individuals – a key component of
“meaningful” dialogue is that we will be prepared to adapt or modify the project where appropriate
and feasible based on stakeholder input; and

•

Inform key stakeholders prior to the announcement of key milestones or decisions about the
Project that could impact stakeholders.
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To date, major consultation activities undertaken include:
•

Phone conversations and e-mailed information and discussions;

•

Written correspondence to address questions and key issues;

•

Meetings and direct discussions with groups and individuals;

•

Formal open house meetings and presentations;

•

Site tours;

•

Advertising through the regional newspapers; and

•

News articles though the media.

Since commencing its stakeholder outreach program in October 2007, the Project team has heard
questions and comments regarding a number of key themes including:
•

The scope and nature of the Environmental Assessment;

•

Anticipated timelines for the Project development;

•

The BC Hydro process for awarding power purchase agreements;

•

Project infrastructure and characteristics (road, turbine and transmission line locations, size of
turbines, turbine pad dimensions, number of turbines) including use of existing roads;

•

Land reclamation;

•

Project overlap with the Hourglass Fire burn area;

•

Potential impacts on water quality, particularly in the Kiskatinaw Watershed;

•

Loss of habitat from the footprint;

•

Bird use of the Project Area;

•

Potential caribou presence in the Project Area;

•

Ability to hunt in the wind turbine area;

•

Opportunities for local jobs, contracts and training; and

•

Interest in investigating traditional land use.
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In October 2007, EPCOR identified local, regional, provincial and federal government representatives for
engagement through the Project team’s experience in the region. Dialogue has occurred with:

3.2.1.1

Jay Hill, Member of Parliament, Prince George / Peace River

In July 2008, members of Mr. Hill’s staff visited the Tumbler Ridge open house. As requested, Project
team members provided detailed project information, including a description of the site, the scope of the
environmental assessment and anticipated timelines. The Project team also indicated it would provide
further information on major milestones to Mr. Hill in the future.

3.2.1.2

Hon. Blair Lekstrom, MLA, Peace River South

In November 2007, Project team members provided Mr. Lekstrom with a briefing on the Project, including
a description of the site, the scope of the environmental assessment and anticipated timelines. In
addition, the Project team also sought Mr. Lekstrom’s input on its consultation plans relating to the local
governments, area stakeholders, First Nations and aboriginal communities. Mr. Lekstrom advised the
Project team to be mindful of issues other wind projects had encountered, particularly around noise and
setback issues.
Members of the Project team provided further updates to Mr. Lekstrom throughout 2008 by phone, e-mail
and in-person.

3.2.1.3

Peace River Regional District (PRRD)

Initial contact with the PRRD was made in October 2007 by way of a project overview delivered by phone
to Karen Goodings, Chair, and the region’s Chief Administrative Officer. Subsequent contact was made
with Wayne Hiebert, the Area Director whose region includes the Project area. A meeting with Mr. Hiebert
was held in November 2007, at which time the Project team provided a briefing on the project, including a
description of the site, the scope of the environmental assessment and anticipated timelines. The Project
team reviewed its initial plans for stakeholder dialogue and engagement. Mr. Hiebert mentioned the
importance of also including the aboriginal groups at Kelly Lake in consultation work for the project.
On April 10, 2008, Project team members provided an update at a regular meeting of the PRRD’s
directors. EPCOR used this opportunity to provide an overview of the Project, a site description, and an
outline of its dialogue and engagement plans proposed for the Project.
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EPCOR sought input from the Directors as to which communities would be interested in information
sessions (open houses) about the Project during the Public Comment Period. The representatives of
Tumbler Ridge and Dawson Creek requested EPCOR hold open houses in their communities. The Mayor
of Chetwynd stated there would be less interest in the Project in his community given its distance from the
town.
EPCOR addressed a number of questions during this meeting (summarized in Table 3-2). In November
2008, the Peace River Regional District provided EPCOR with an endorsement letter for the Project for
the Request for Proposals package EPCOR submitted to the BC Hydro Clean Power Call.
In January 2009, Project team members make a further presentation to Directors at a regular meeting of
the PRRD. The purpose of this meeting was to provide the Directors with a briefing on the initial findings
of the field work and studies conducted in 2008 for the EA process, prior to the start of the Application
review process. During this meeting, the project team provided information on the preliminary findings of
the environmental assessment. A summary of questions from the Directors, are included in Table 3-2.

3.2.1.4

District of Tumbler Ridge (DTR)

EPCOR first made contact with District of Tumbler Ridge staff in October 2007. In November 2007,
Project team members also held an informal meeting with Tumbler Ridge’s Mayor and a Councillor as
well as the District’s economic development officer and other staff. The District’s CAO attended the
Working Group meeting on April 1. On April 25, the CAO notified the EAO that he had reviewed the draft
Terms of Reference and had not identified any concerns. EPCOR also presented at a session of Council
on May 27, 2008. In addition, EPCOR had individual conversations with Council members at various
events, including the Project open house in July. Comments and questions from the meetings in 2008 are
noted in Table 3-2.
In November 2008, Council provided EPCOR with an endorsement letter for the Project for the BC Hydro
Clean Power Call.
A project team member also met with the DTR’s Fire Chief in January 2009 to initiate discussion on the
Project relative to emergency response.
Project team members made a presentation to the District at a regular Council meeting in January 2009
to provide information on the preliminary findings of the environmental assessment. A summary of
questions from the Councillors, are included in Table 3-2. In January, EPCOR learned that the District’s
Economic Development Officer would be the District’s representative on the Working Group. As
requested, the draft Application was sent to this individual in March 2009 as part of his involvement in the
Screening Process.
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Working Group

In March 2008, the EAO established a Working Group for QWP made up of federal, provincial and local
government, First Nations, Kelly Lake Cree Nation and Kelly Lake Metis Settlement Society. Through this
group, those with an interest in the Project and an ability to provide policy and technical input and
feedback can participate in a coordinated manner. The QWP Working Group members are shown in
Table 3-1:
Table 3-1

Quality Wind Project Working Group

Group

Key Role in Project Review

Current Representative(s)

Canadian Environmental
Assessment Agency

Coordination of Federal Agencies

Senior Program Officer

Natural Resources Canada

Potential for federal funding

Environmental Assessment
Officer

Fisheries and Oceans Canada

Protection of fish

Hydro Impacts Biologist

Transport Canada

Navigation by water or air flight

Environmental Officer
Marine Inspector

Environment Canada –
Canadian Wildlife Service

Protection of migratory birds and species at
risk

Senior Environmental
Assessment Officer

Treaty 8 Tribal Association

Protection of treaty rights of member nations

Environmental Assessment
Coordinator
Wildlife Biologist

Doig First Nation

Protection of treaty rights

Manager, Land and Resources
Department

Halfway River First Nations

Protection of treaty rights

Land Management
Administrator

McLeod Lake Indian Band

Protection of treaty rights

Manager, Land Referral Office

Prophet River First Nation

Protection of treaty rights

Representative

Saulteau First Nations

Protection of treaty rights

Lands and Resources Forester

West Moberly First Nations

Protection of treaty rights

Senior Land Use Planner

BC Ministry of Environment,
Environmental Assessment
Office

Coordination of BCEAA process. Minister of
Environment required to sign off on all
Environmental Assessment Certificates.

Project Assessment Manager
Project Assessment Officer

BC Ministry of Environment

Protection of water, vegetation, wildlife and air

Ecosystem Biologist

BC Ministry of Environment

Water stewardship

Manager, Water Services

BC Ministry of Environment

Environmental Stewardship, regional
operations

Manager, Environmental and
Economic Initiatives

BC Ministry of Agriculture and
Lands, Integrated Land
Management Bureau

Crown land use including planning and tenure

Portfolio Administrator

BC Ministry of Forests and
Range

Management of timber and visual resources

Tenures Forester
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Group

Key Role in Project Review

Current Representative(s)

BC Oil and Gas Commission

Oil and Gas resources

Director, Team Four

BC Ministry of Energy, Mines
& Petroleum Resources

Minister required to sign off on an
Environmental Assessment Certificate for
QWP as it is an energy project. Management
of energy, mines and petroleum resources –
QWP and others in region.

Policy Advisor

BC Ministry of Tourism, Sport
and the Arts, Archaeological
Branch

Archaeological resources

Permitting and Assessment
Section

BC Ministry of Transportation

Highway uses

Area Manager

Kelly Lake Cree Nation

Protection of interests of Nation

TLU Specialist
Project Manager Lands and
Resources

Kelly Lake Métis Settlement
Society

Protection of interests of Society

Peace River Regional District

Implications re Regional District
responsibilities and interests

Director Area D

District of Tumbler Ridge

Implications re Municipal responsibilities and
interests

Economic Development Officer

Representative

A Working Group meeting was held April 1, 2008 to:
•

Have the EAO and CEAA provide an overview of their environmental assessment processes;

•

Have EPCOR outline information regarding plans for the Quality Wind Project;

•

Have EPCOR present on information regarding the proposed studies, methodology and
processes included in the draft Terms of Reference;

•

Conduct a brief visit to the Project site; and

•

Provide the opportunity for the Working Group to ask questions and provide comments to the
EAO and EPCOR.

In June 2008, the Section 11 Order issued by the EAO identified the following requirements for
government engagement during pre-Application:
9.3

The Proponent must incorporate into its draft Application Terms of Reference any comments
from federal, provincial and local government agencies that the Project Assessment Director
deems to be within the scope of the assessment and submit the revised draft Application
Terms of Reference to the Project Assessment Director.

9.4

The Proponent must respond to…further comments from…federal, provincial and local
government agencies that the Project Assessment Director deems to be within the scope of
the assessment; make revisions to the draft Application Terms of Reference as appropriate;
and submit the final draft Application Terms of Reference to the Project Assessment Director
for review and approval.
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The Proponent must consult with federal, provincial and local government agencies on an
individual basis, and collectively through the Working Group, with respect to their issues and
concerns with the Project.

EPCOR engaged members of the Working Group, and in some cases, other government agency
representatives, throughout pre-Application. A summary of questions and comments received during this
contact is presented below in Table 3-2.
The EAO also provided government agency representatives with the Project Description and draft
versions of the Terms of Reference to comment on, and encouraged members to attend the Working
Group meetings held April 1, 2008. A further Working Group meeting is anticipated for late March 2009
during the Application review process.
The Canadian Environmental Assessment Agency acted in a coordination role to ensure Working Group
members from federal agencies were selected, received Working Group information, provided comments
as requested and worked with potential Regulatory Authorities to determine if there were any known
CEAA review triggers. Confirmation that project review under CEAA would not be required was provided
to EPCOR in early 2009.
In January 2009, Project team members met with staff from the BC Ministry of Environment, BC Ministry
of Forests and Range, and the Canadian Wildlife Service of Environment Canada to present the
preliminary findings of the environmental assessment. A summary of questions and comments received
during this contact is presented below in Table 3-2.
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Comments Raised by Government and Follow-up

Comment or question

By

Response summary

Application
Section

Re Project and EPCOR:
What is EPCOR’s wind power experience?

DTR

EPCOR owns and operates the 40MW Kingsbridge Wind Power Project in
Ontario. This was completed by EPCOR in spring 2006.

How many meteorological towers are in the
IUP? When were these were erected and
how many?

DTR

Three towers had been installed. The earliest was in December 2005; the most
recent in November 2007.

2.1.2

PRRD

The nearest residence to the project site is 4 kms to the west of where turbines
are proposed and just south of the transmission line route. There is one grazing
tenure north of the Project Area. The Project is not expected to impact on
residential or agricultural property.

6.4.1

DTR

The highway follows a ridge where wind resource is the best. However, the
turbines will be set back from the highway a distance of 250 or 300m, as is being
discussed with the Ministry of Transportation and Infrastructure.

Not
specifically
included

Concerns over turbines being sited near
residential or agricultural areas.
Why are the turbines located near the
highway?

1.2

Describe the general size and characteristics
of a wind turbine. Wind power technology is
changing all of the time. Will you be looking at
larger turbines as you get nearer to
construction?

PRRD

EPCOR will select a turbine type and size that best suits the wind regime of the
project area. See information in 2.3 2 for details of WTGs and wind conditions.
This information was provided at a meeting.

During construction, would high winds
prevent you from erecting the wind turbines?

PRRD

Potentially. Cranes can no longer be used when the wind reaches 10m/sec (40
km/hr).

Not
specifically
included

How many homes could be powered by one
megawatt of electricity?

DTR

At full capacity, a 1MW wind turbine could power 300-350 homes. It’s important
to note that wind power is intermittent and wind farms typically have an
operating capacity of 30-35% of its full power potential.

2.1.2

What is the cost of setting up a wind turbine?

DTR

The range is $2 to $4 million per MW for a project, which considers all other
required infrastructure. Therefore, a 2 MW turbine could cost $6 million.

2.3.2

Not
included
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Response summary

What is the location of the transmission line?

DTR

The 230 kV transmission line is proposed to begin at the Project Substation,
which is located near the middle of the Project Area near the current LOO 5
meteorological tower site. The line will cross Highway 52 to the west, run
generally south and west beside Highway 52 in a RoW before crossing the
Murray River, Bullmoose Creek, and Highway 29 to reach the Tumbler Ridge
Substation in a dedicated transmission line RoW up to 30 m wide, within the 230
m wide area shown in Figure 1-2. The poles will likely be a wooden, H-frame
design, with a height of 18 to 27 m.

What types of culverts for road crossings will
be used to accommodate equipment?

MoE

Crossing structures or culverts will be designed for the maximum tractor trailer
and equipment loads during construction and operations.

Application
Section

2.4.2.8

2.3.1

PRRD
director

EPCOR would pay for the development of the transmission line to the Tumbler
Ridge substation. EPCOR would also own, operate and maintain the line.
A transmission study for the Project was submitted to the BCTC. The BCTC will
assess the study based on which projects are selected for an EPA with BC
Hydro.

Not
included

EAO

EPCOR is developing this project with the intention of both owning and
operating it over the long term. Owning and/or operating power generation
facilities is a core business of EPCOR’s. The company currently operates 3,500
megawatts of generation throughout North America.

Not
included

Many people in the Peace area have
expressed concern that power generated in
this area is sent down south and does not
directly benefit the local community.
Could your Project help us have more reliable
power?

PRRD
DTR

All of the power generated by the QWP will be sold to BC Hydro. This is a
requirement of the Clean Power Call. BC Hydro will assume control of the power
at the Tumbler Ridge substation and will determine where the power is
delivered. Discussions about local power distribution and consumption would
have to be undertaken with BC Hydro.
Yes, wind energy is a good partner with base load generation sources, like large
hydro, to provide reliabile eletricity. Wind power allows large storage dams to
save water when the wind is blowing, increasing storage capacity and energy
reliability.

Not
included

Does EPCOR have facilities that provide
power directly to communities?

PRRD

EPCOR’s focus is on large scale power generation projects. In BC, the power
from these projects is provided to BC Hydro.

Not
included

Who pays for the development of the
transmission lines and then who
operates/manages them?

Would EPCOR sell the project?
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Response summary

Application
Section

Re Process and timelines:
Is there a CEAA trigger?
What is the timing of the BC Hydro process?
How does this process work? Is it
competitive?

CEAA

DTR

There is no CEAA trigger. Federal agencies have been consulted, and at this
time, the Quality Wind Project is not subject to a screening-level review under
CEAA.

1.3.2

EPCOR submitted its RFP proposal to BC Hydro’s Clean Power Call on
November 25, 2008. This is a competitive process, of which price is a key
component. EPCOR anticipate contracts being awarded by BC Hydro in the
spring of 2009.

1.1.1

Re Biophysical:

Palaeontology is a subject of interest in the
area. There is the potential for presence of
palaeontological resources.

Is EPCOR aware of the General Wildlife
Measures associated in the approved
northern caribou low elevation Ungulate
Winter Range?
Have experts been contacted?

What is the difference between caribou
habitat suitability and lichen habitat ratings?

PRRD
DTR
MoE
MoTCA
(Arch
Branch)

An assessment of palaeontology resources is included in the Application.
EPCOR and its team have met with staff of the PRPRC to discuss potential of
palaeontological finds. EPCOR will work with the PRPRC to brief construction
crews on identifying palaeontological finds and will explore a site procedure in
the event of finds.

5.2.1.2

MoE
MoF
CWS

Yes to both. Mitigation measures for ungulates that are based on the applicable
GWM are presented in the EA Application.
Regional experts from MoE and MoF were consulted during development of field
studies and impact assessment methodology over a 1 year period. They have
also been informed of results.

5.6.2.2

CWS

The suitability of habitat for caribou in the study area was modeled (predicted)
using the terrestrial ecosystem mapping (TEM) conducted for the Project that
describes the ecosystems present in the study area, and a list of ecosystem
types supplied by the province (MoE) that describe habitat suitable for caribou in
various life history stages (winter, calving etc). By filtering the TEM to search for
habitats of known value the suitability of the study area to caribou can be
predicted.
This modeling exercise is a predictive tool, which is augmented by field studies
that seek to understand the presence of the species and critical resources. One
of these is lichen, which is a critical caribou forage resource in the winter. Lichen
value in the study area was assessed at 101 sites through the study area, and
based on the results of this sampling lichen resource in the entire study area
was extrapolated.

5.6.1.6

Application for an Environmental Assessment Certificate
Quality Wind Project

Comment or question
Are there any projects that have studied
behaviour of deer and moose around wind
farms?
Impacts to elk should be considered,
particularly if elk may be forced off the site
and into residential or agricultural areas.
Expressed concern that 100 m is not a large
enough setback from the mineral lick.
Are bat studies based on CWS guidelines?
General questions about bird and bat studies.

What impacts to birds and bats has EPCOR
seen at its Kingsbridge Wind Power Project in
Ontario?

What migratory bats are included in your
studies? Why the focus on migratory bats, as
opposed to resident bats?
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Response summary

Application
Section

DTR

There are examples from elsewhere in North America and Europe that indicate
domestic animals and semi-domestic ungulates (including reindeer / caribou)
habituate to turbines. Increased human access from any project is generally
more of a disturbance than WTG operation.

5.6.2.2

PRRD

Habitat ratings for elk are low or moderate in the project area. The project area
is already affected by industry and we do not expected that the Project would
create significant pressure to push elk out of the area. Elk were only noted to be
present on the north side of the Murray River, in the transmission line portion of
the study area.

5.6.1 re
habitat

EPCOR will maintain a minimum set back of 100 m on the active mineral lick
found.

5.6.2.5
5.7.2.1

MoE
CEAA
DTR

There are no CWS bat guidelines. The Alberta Bat Protocol was used as a
general guide for the studies conducted. Details of studies are in Sec 5.7.1.

5.7.1

DTR

A post-construction monitoring report in 2006 on EPCOR’s Kingsbridge Wind
project found:

Very little bird mortality directly attributable to the project (0.6 birds per
turbine during the ten week study period); and

Bat mortality levels that are lower than those from wind projects in eastern
North America (9.3 bats per turbine during the ten week study period,
compared to a range of 20 to 70 bats per turbine at 7 eastern U.S. wind
farms).
The study was conducted in late summer and early fall, during the fall migration
period when bats are thought to be most at risk of turbine collisions. Over 90%
of bat fatalities occurred between mid-July and the end of September. This
information was provided to the DTR in June 2008.

Not
included

PRRD and
stakeholders

Migratory tree bats (hoary and silver haired bats) have been shown to be at
greater risk from wind turbines in other parts of North America compared to
other bat species. There is little known about migratory tree bats, or other bats in
northeastern BC. Bat studies only began in the area when wind energy studies
began.

5.7.2.2
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Response summary

Application
Section

Re Social, Economic, Heritage and Health:
Is consultation with the Kelly Lake
communities taking place?
Important to meet of with Kelly Lake
communities.
Dawson Creek’s water supply is from the
Kiskatinaw River and QWP is located in the
headwaters.
A Director expressed concern regarding new
access opening up areas to hunting and the
risk of poaching.
Does the Project footprint include existing
roads?
Concerns re impacts to recreational trails.

In addition to First Nations and the
surrounding communities, EPCOR should
discuss the project with outfitters, outdoor
guides, trappers to see how they may be
impacted.
Is EPCOR taking into account the area’s
visual resources?
There were concerns with setbacks and noise
for other wind projects. Do you anticipate the
same concerns?
How many permanent jobs will be created?

Yes. EPCOR has met with representatives from all three Aboriginal groups at
Kelly Lake to discuss the Project. EPCOR has reached agreements with the
KLMSS and the KLCN regarding funding for their participation in the EA
process.

3.2.3

City of
Dawson
Creek

EPCOR has taken this into consideration and is assessed in the EA. No impacts
on drinking water are expected.

6.1.2

PRRD

At present, there is approximately 93 km of existing roads in the Project Area. As
much as possible, EPCOR will utilize this road network. EPCOR has
commenced discussions with companies who control these roads. The
transmission line will go through both disturbed and undisturbed areas. The 22
km long ROW covers a total land area of approximately 66 ha. Approximately 29
ha of this area contains merchantable timber that will be cleared.

2.4.2.8

MoE

Footprint is the worst case scenario, assuming all are new disturbances but yes,
it does include many existing roads.

2.4.3

DTR

As part of our on-going stakeholder discussions and data review, we have noted
two formal hiking trails and one snowmobile trail in or near the Project Area.
Potential recreational impacts are addressed in the Application.

6.4

PRRD
DTR
ILMB

MLA, Peace
River South
PRRD
MoE
DTR
PRRD
DTR

EPCOR has held discussions with these tenure holders and anticipates further
discussions throughout the Application review process.

Yes. EPCOR completed a visual impact assessment.
The turbines are not located near residential areas (>4 km away). Noise
modeling undertaken for the Project indicates that acoustic levels for the Project
are well below provincially set thresholds.
We anticipate 8-12 permanent jobs in for the project.

3.2.4
6.4

6.6
6.7.2.2
2.5.2

Application for an Environmental Assessment Certificate
Quality Wind Project

Comment or question

What is your strategy to engage local
contractors and equipment?

Have you been in contact with Northern
Lights Community College, which is
developing a wind power technicians
program?
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Response summary
The Project team regularly receives interest from people and businesses in the
region about economic opportunities. Once EPCOR is clear that it will move
ahead with the QWP, we will make further extensions to the business
community about contracting opportunities. For construction, our project
manager will look at engaging local expertise, including aggregate and concrete
supply as well as a full range of other services as available and cost-competitive.
EPCOR has had some initial dialogue with NLCC about the program. We
anticipate having additional contact once the project advances.

Application
Section

6.5.2

Not
included

Application for an Environmental Assessment Certificate
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First Nations

In late 2007, EPCOR identified eight Treaty 8 signatory First Nations and the Treaty 8 Tribal Association
for engagement regarding the Project, based on the project location within Treaty 8 territory. Prior to the
start of the EA process, EPCOR made efforts to contact the following First Nations to provide them with
preliminary information about the Project and EPCOR, as well as a clear statement about the company’s
goal of conducting meaningful engagement regarding the Project during the EA process. This
communication took place in meetings, by phone, e-mail and by post between October 2007 and January
2008 with the following communities (alphabetically):
•

Blueberry River First Nation (starting in December 2007 by phone, followed by information sent
by e-mail and post)

•

Doig River First Nation (starting in January 2008 by phone, followed by information sent by email and post)

•

Fort Nelson First Nation (starting in December 2007 by phone, followed by information sent by email and post)

•

Halfway River First Nation (starting in November 2007 by phone, followed by information sent by
e-mail and hand-delivered information in January 2008)

•

McLeod Lake Indian Band (starting in November 2008 by phone, followed by information sent by
e-mail and an in-person meeting)

•

Prophet River First Nation (starting in January 2008 by phone, followed by information sent by email and post)

•

Saulteau First Nations (starting in November 2007 by phone, followed by information sent by email and hand-delivered information in January 2008)

•

West Moberly First Nations (starting in January 2008 by phone, followed by information sent by email and hand-delivered information in January 2008)

The Treaty 8 Tribal Association was also contacted by EPCOR regarding the Project in November 2007.
As noted in Section 3.2.1 above, representatives of a number of First Nations sit on the EAO Working
Group for QWP. Representatives of Treaty 8 Tribal Association, Halfway River First Nation, McLeod Lake
First Nations, Saulteau First Nations, and West Moberly First Nations participated in the April 1, 2008
Working Group meeting.
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The Section 11 Order issued by the EAO (June 2008) identified the following requirements for First
Nations engagement during pre-Application:
9.3

The Proponent must incorporate into its draft Application Terms of Reference any comments
from First Nations, the Treaty 8 Tribal Association…that the Project Assessment Director
deems to be within the scope of the assessment...

9.4

The Proponent must respond to…those further comments from First Nations and the Treaty 8
Tribal Association…that the Project Assessment Director deems to be within the scope of the
assessment…

10.1

For the purpose of developing the Application Terms of Reference, the Proponent must
consult with First Nations with respect to their perspectives and opinions about the Project
and the potential effects of the Project on their treaty rights, and other interests.

10.2

The Proponent must seek advice from First Nations on the appropriate means of
consultation.

A draft Terms of Reference (ToR) was provided to all First Nations discussed here in late March 2008.
Following the Working Group meeting in April, First Nations were asked to provide their input. A revised
draft of the ToR (v.2) was sent out by the EAO on June 9, with a request for comments by June 23. A
third draft of the ToR was sent to all Working Group members on October 31 by the EAO with a request
for comments by November 10. At this time, the EAO also noted its intent to finalize the ToR by
November 14. Throughout this time, EPCOR had contact in person, by phone and e-mail, to seek input
from First Nations on the ToR, which resulted in some revisions to the ToR and are reflected in the
content of this Application.
Contact with First Nations regarding the traditional land use study (TLUS) and archaeological
components of the EA process began in May, with follow-up contact occurring throughout July and
August. Representatives of the Doig River First Nation, Halfway River First Nation, Prophet River First
Nation and West Moberly First Nations participated in archaeological field surveys led by Arcas
September 5 to 11, 2008, but chose not to participate in the TLUS portion of the field surveys.
Representatives of the McLeod Lake Indian Band, Saulteau First Nations, Kelly Lake Métis Settlement
Society and Kelly Lake Cree First Nation participated in both the archaeological and TLUS components of
the field surveys. The McLeod Lake Indian Band conducted interviews regarding TLUS of the area. The
Kelly Lake Cree First Nation also conducted interviews and drafted information on TLUS information. This
has not been included in this Application as draft information was provided to EPCOR shortly before
finalization of this Application. However, this information will be used during the Application review stage.
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Information on traditional land use, traditional ecological knowledge (TEK) and archaeology sites gained
through these studies included:
•

Identification of 17 traditional use (TU) sites and 40 TEK sites within the Project Area based on
field visits, interviews and the literature review. The data consists of both specific spatial point
data, representing previous campsites or trap locations, and areas encompassing larger tracts of
land or non-specific locations, and represented by polygon data, such as general berry picking
areas or large areas where ungulates were known to occur. Three of the TU sites are points and
32 of the TEK sites are points.

•

Of the TU and TEK sites, avoidance of one – a mineral lick – was recommended. An overlap
comparison with the preliminary design has concluded this site will be avoided in the preferred
design. EPCOR has committed to establishing a minimum 100 m setback to avoid disturbance of
this feature.

•

Mitigation is proposed for other TU and TEK sites during construction. Further engagement with
First Nations on mitigation is a goal of EPCOR’s Application review engagement plan.

•

Identification of one archaeological site (four black chert flakes) found in the Project Area during
the field study associated with the archaeological impact assessment. This is located in the
preliminary design as of summer 2008 and is avoided in the preferred design. EPCOR has
committed to avoiding disturbance of this site during final design and construction.

Comments received during TLUS studies include:
•

Locations of a creek headwaters and a spring and a request to avoid this. Setbacks of at least 15
m from watercourses are proposed by EPCOR.

•

Comment: "I don't really have any questions or concerns about the proposed wind farm project.
No matter what we say, they will put what they want, where they want."

•

Comment: "These days there is so much activity in the area, that I am really not too concerned
about wind towers being put up. I actually think the project will be beneficial in the long run,
because I don't really want another dam put up in Taylor because they are proposing to flood a
big chunk of the land from Taylor to Hudson's Hope."

•

Comment: "I don't really have any questions or concerns about the proposed wind farm project, I
would just really appreciate if they would minimize the damage in the area."

•

Comment: "I don't think the project will have too much of an impact on the resources in the
project area, but I would just like to ask that EPCOR be respectful of the land."

•

Comment: "The small creeks in the proposed area were used to drink from. I hope that the
people that want to put up these towers will not wreck any of the small creeks. If they are careful
then I don't think there will be any more of an impact than what has already been done."
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On January 19, 2009, EPCOR provided First Nations with the information contained here in Section 3
specific to their community or involvement with the Association. A request was made for their review and
comment on this information, as outlined in the Section 11 Order (Sec 15.2). No comments were
received. On March 3, EPCOR provided the EAO with the information contained in Section 3 specific to
the communities identified for consulation in the Section 11 Order. The EAO advised EPCOR that it was
also providing these sections to the individual communities for their comment and review as outlined in
the Section 11 Order (Sec 15.3). EPCOR received no comments from the EAO relating to this
information.
The following outlines engagement with each First Nation through the pre-Application phase.

3.2.2.1

Treaty 8 Tribal Association (The Association or T8TA)

The Association provides a range of services to Treaty 8 signatories in northeastern British Columbia.
These services cover lands and resources, economic development, research, negotiations and other
activities. The Blueberry River First Nation and the McLeod Lake Indian Band are not members of the
Association.
EPCOR first contacted the Association in November 2007 and has since participated in several meetings
coordinated and attended by the Association staff. This includes meetings with a group known as The Ad
Hoc Aboriginal Environmental Group (TAAEG) in early 2008 and is currently known as The Aboriginal
Environmental Group (TAEG).
Members of the Project team met with TAAEG on March 31, 2008 in Fort St. John to discuss the Project
and how TAAEG wished to be involved in the pre-Application process. In addition to an Association staff
member, representatives attending this meeting included Kelly Lake Metis Settlement Society, the
Saulteau First Nations, and the West Moberly First Nations. During this meeting, TAAEG members
expressed concerns with the existing EA process and indicated the group was preparing a new
environmental assessment model, tentatively named the Cultural Integrity Assessment (CIA) process.
EPCOR indicated its willingness to learn more about the process and asked TAAEG to provide further
information on the CIA process. EPCOR has not received any further information on this model.
A staff member from the Association participated the Working Group meeting on April 1.
In mid-2008, the Association hired a coordinator to manage the EA process for member First Nations.
Since August 2008, EPCOR has had regular contact with the coordinator, primarily as a link to TAEG.
The coordinator also received the Heritage Inspection Permit for review in June.
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On September 4, 2008, Project team members met with TAEG to discuss the Project and the scope of
the EA process. Along with the Association staff member, representatives were present from the Doig
River First Nation, Halfway River First Nation, Prophet River First Nation and West Moberly First Nations.
During this meeting, TAEG provided EPCOR with a funding proposal for a “scoping exercise” relating to
the Project. Based on discussions with TAEG, EPCOR learned that TAEG intended to use the Scoping
Exercise to develop a plan for further project engagement during the pre-Application phase.
TAEG requested, and was also provided with, information on the following:
•

Information on Terrestrial Ecosystem Mapping (TEM) and project related footprint impacts;

•

A summary of the completed winter wildlife survey;

•

Information on studies for birds, results to date and known habitat areas; and

•

The proposed methodology for archaeology and traditional land use studies.

On September 23, EPCOR responded to TAEG’s funding proposal with an offer reflecting the amounts
requested on September 4. The offer included a proposed schedule for TAEG and EPCOR to work
together on the scoping exercise. Funding was also offered for a review of the ToR by TAEG members.
EPCOR sought TAEG’s input on the funding offer in October, but did not receive a specific response on
the offer.
EPCOR met again with TAEG in November. This meeting included representatives from the Association,
Halfway River First Nation, Prophet River First Nation, and West Moberly First Nations. TAEG presented
EPCOR with a second funding proposal, which included a more detailed outline of the initial scoping
exercise. During discussions, both parties agreed that further information from EPCOR was required
regarding the timing of the EA process and capacity funding issues. On December 2, EPCOR provided
TAEG with its anticipated schedule for the Application review process in 2009, as well as a subsequent
funding offer for TAEG’s involvement in the Application review process.
Project team members met again with TAEG on January 28, 2009. This meeting included West Moberly
First Nation, Prophet River First Nation, and the Fort Nelson First Nation. At this meeting, EPCOR briefed
TAEG on the studies and EA work conducted in 2008. The Project team included EPCOR’s lead engineer
and lead environmental consultant. During this meeting, TAEG requested that its comments and
questions be documented and provided to the EAO. EPCOR committed to doing this.
During the meeting on January 28, EPCOR received a further request from TAEG for funding its
participation in the EA Process. On February 9, EPCOR responded to this request with an outline of
funding it would provide TAEG to participate in the EA process, and a general framework proposing how
EPCOR and TAEG would work together. In February and March, EPCOR made a number of attempts to
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re-engage TAEG regarding the funding outline and framework through contact with TAEG’s coordinator.
On March 31, EPCOR received notification from the TAEG coordinator that her position would not be
continued due to funding issues with the EAO. In April, EPCOR made additional contact with the
Association’s Land and Resources Director to discuss the funding proposal and framework. Letters were
also sent to the Chiefs of four of the TAEG communities where engagement from EPCOR was primarily
through TAEG (DRFN, FNFN, HRFN, DRFN) in mid-April to advise them of the on-going work on the
project and our interest in engaging those communities in the EA process. Due to previous Council
WMFN contact and discussion on the project, a similar letter was not sent to the WMFN.
Through further contact in May, the Association’s Land and Resources Director suggested making
contact with the individual TAEG member communities to discuss the proposal. As noted below, EPCOR
continued its efforts to reach the individual communities in mid to late May.
The Association was informed about employment opportunities arising from environmental assessment of
Project. In February, a job posting was sent to the Association for a winter wildlife tracking assistant. In
May, a job posting was sent for a vegetation field survey assistant.
EPCOR will continue to seek opportunities to work with the Association, via TAEG, throughout the
Application review process to address issues raised regarding potential environmental and
community impacts.
Key meetings and contacts include:
Date (2008)

Meeting description

January 24

A team member personally provided a copy of the formal project description to the office of the
Association.

March 31

Met with TAAEG, which included members of the Association.

April 1

A member of the Association attended the EA Working Group meeting.

June 5

Meeting with the new EA Coordinator hired by the Association.

June 27

Heritage Inspection Permit application sent for review to Association’s EA Coordinator.

September 4

A meeting with TAEG that included the Association’s EA Coordinator and representatives of
the DRFN, HRFN, PRFN, WMFN.

September 23

th
E-mail of a funding offer regarding a process TAEG outlined at the September 4 meeting and
response to Sept 4 questions re details of the ToR studies.

October 20

Further e-mail to see if TAEG would respond to the funding offer from EPCOR on September
23.

November 19

Meeting with TAEG, including representatives of HRFN, PRFN, WMFN and a member of the
Association.

December 2

E-mail to TAEG outlining the anticipated EA Application Review schedule and an outline of a
funding offer from EPCOR.
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Date (2008)

Meeting description

December 15

E-mail message indicating EPCOR’s willingness to consider a proposal to fund a traditional
land use study for the project, pending an agreement on timing and deliverables.

January 19, 2008

Draft of Section 3 sent to TAEG members for review and comment

January 28, 2009

Meeting with TAEG, including PRFN, WMFN, and FNFN.

February 9, 2009

EPCOR sent TAEG coordinator a funding outline and proposed framework for EA participation
by TAEG.

February 25,
2009

EPCOR resent funding offer to TAEG coordinator and requests further discussion of TAEG’s
response.

March 31, 2009

TAEG coordinator informed EPCOR that her position will not continue.

April 15, 2009

Letters sent to Chiefs of DRFN, FNFN, HRFN, DRFN advising of the on-going work on the
project and our interest in engaging those communities in the EA process.

May 11, 2009

Advised by the T8TA Land and Resources to make contact with the individual TAEG
communities regarding the funding outline

3.2.2.2

Blueberry River First Nations (BRFN)

In December 2007, EPCOR contacted the BRFN regarding the project. Further information was sent by email and by post in January and February 2008. In June 2008, EPCOR received noticed from the EAO
that the BRFN had indicated it would not be participating in the EA process. The BRFN is not included in
the Section 11 Order for the Project.
Key meetings and contacts include:
Date (2008)

Meeting description

January 29

Informed Lands Office staff that a formal project description had been mailed to them.

February 11

E-mailed a copy of the news release announcing the start of the EA for the project.

June 24

Receive information from the EAO that BRFN had indicated it would not be participating in the
EA process.

3.2.2.3

Doig River First Nation (DRFN)

Initial contact with the DRFN about the Project was made in January 2008. This was done by phone and
e-mail. A Project description was sent to the DRFN by mail.
The EAO informed EPCOR in June the DRFN would be included in the Project’s Section 11 Order.
Further contact was made by phone with the DRFN in July, at which time a Project team member
provided information about the Project by voice mail.
On September 4, EPCOR met with the land manager of the DRFN as part of a meeting with TAEG, at
which time the ToR and input into it, methods of further engagement and funding were discussed.
Following the meeting, Project team members responded to project related questions during the meeting
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via e-mail. Comments provided were addressed in the ToR tracking table provided to the EAO and
distributed to First Nations. EPCOR has included the DRFN’s Land and Resources Manager in
subsequent correspondence with the Association and TAEG. The DRFN is also named in the draft
agreements and funding offers that EPCOR provided to TAEG in September and December.
In January 2009, the DRFN’s the Land and Resources Manager was e-mailed portions of Application
Section 3 containing information specific to contact with the DRFN and the Association. As outlined in
Section 11 Order (sec 15.2), a request was made to the DRFN to review and comment on this information
prior to EPCOR submitting the Application. A follow-up call was also made regarding this and, at which
time, the e-mail was resent to the Land and Resources Manager. No comments from DRFN were
provided to EPCOR.
The DRFN was included in the February 2009 funding outline and general framework proposing how
EPCOR and TAEG would work together. In April 2009, EPCOR contacted the Land and Resources
Manager to discuss the status of TAEG following news that the group’s coordinator would no longer be
working for the group.
In mid-April, EPCOR sent the Chief of the DRFN a letter outling the company’s previous contact with the
DRFN, directly and through TAEG. The letter also noted EPCOR’s progress in moving the Project toward
the Application review phase and of EPCOR’s interest in learning how to best engage and discuss the
Project with the community in the future. A follow-up phone call by an EPCOR representative was made
in late-April.
In mid-May, EPCOR and the Land and Resources Manager discussed the situation with TAEG and
agreed they would explore developing a working relationship outside of TAEG. Toward this, a funding
proposal was sent to EPCOR on May 15 by the Land and Resources Manager. EPCOR provided a
counter-offer to this on May 27. EPCOR noted the DFRN’s interest in arranging a visit to the project site
for the community’s elders and indicated that the company would provide funding for such a visit. EPCOR
also noted its interest in meeting with the DRFN’s Chief and Council and requested a June meeting date.
A member of the DRFN participated in an archaeological field survey in the Project area held from
September 5-11. DRFN has noted that they did not want to undertake a traditional land use study during
pre-Application, but is planning on completing their own study once the Application is received.
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Key meetings and contacts include:
Date (2008)

Meeting description

January 9

Initiated contact, leaving a message with the lands manager about the project. An e-mail with
project information followed.

January 29

Informed Lands Office staff that a formal project description had been mailed to them

July 14

Left message with DRFN’s land manager to discuss the Project.

July 16

Further call to DRFN’s land manager.

September 4

DRFN’s land manager participated in a Project meeting of TAEG.

September 9-11

A member of the DRFN participated in a TUS/AIA field survey for the Project.

September 23

E-mailed a funding offer regarding a process TAEG outlined at the September 4th meeting
and response to Sept 4 questions re details of the ToR studies.

December 2

Copied as part of an e-mail to TAEG members outlining the anticipated EA Application Review
schedule and an outline of a funding offer from EPCOR.

January 2009

Draft of relevant portions of Section 3 sent for review and comment

April 2, 2009

Phone discussion with the Land & Resources manager regarding TAEG.

April 15, 2009

Letter sent by EPCOR to the DRFN’s Chief regarding the Project.

May 15, 2009

Funding proposal sent by DRFN.

May 27, 2009

Funding proposal response sent by EPCOR.

3.2.2.4

Fort Nelson First Nation (FNFN)

Initial contact about the Project with the FNFN was made in December 2007, with follow-up contact in
January 2008. This was undertaken by phone and e-mail; a Project description was sent via post. Further
contact was made by phone with the FNFN in July.
The FNFN did not participate in the Working Group meeting on April 1, 2008, nor any meetings with
EPCOR in 2008. No comments were provided to the EAO or EPCOR regarding the ToR (provided to
FNFN by the EAO).
In January 2009, the FNFN did participate in a meeting with TAEG, which is described above. Prior to this
meeting, EPCOR sent the FNFN a copy of its record of contact with the First Nation and the Association
as required by the Section 11 Order (Sect 15.2). No comments from FNFN were provided to EPCOR.
The FNFN was included in the February 2009 funding outline and general framework proposing how
EPCOR and TAEG would work together.
In mid-April 2009, EPCOR sent the FNFN’s Chief a letter outling the company’s previous contact with the
FNFN, directly and through TAEG. The letter also noted EPCOR’s progress in moving the project toward
the Application review phase and of EPCOR’s interest in learning how to best engage and discuss the
future of the project with the community. A follow-up phone call by an EPCOR representive was made in
late-April but no further response was provided by the FNFN.
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The Project team will continue to seek input from the FNFN on the Project and the best means of
engaging the community during the Application review phase.
Key meetings and contacts include:
Date (2008)

Meeting description

January 9

Initial contact with the FNFN regarding the project.

January 29

Phone call to the FNFN Lands Office staff to confirm that they had received the formal project
description, which was to be dropped off by a member of then Treaty 8 Tribal Association.

February 11

E-mailed a copy of the news release announcing the start of the EA for the project.

January 19, 2009

Draft of relevant portions of Section 3 sent for review and comment

January 28, 2009

Participation in a meeting with TAEG.

April 15, 2009

Letter sent by EPCOR to the FNFN’s Chief regarding the Project.

3.2.2.5

Halfway River First Nation (HRFN)

EPCOR initiated efforts to contact representatives of the HRFN starting in November 2007. In January
2008, a member of the Project team personally delivered the Project description to the community prior to
posting the document on the EAO’s website. Additional efforts were made to contact the HRFN through
phone calls and e-mails. An initial discussion with the HRFN’s land manager occurred in March 2008. The
land manager attended the April 1 Working Group meeting, where the Project and draft ToR was
discussed.
The HRFN was informed about employment opportunities arising from environmental assessment of
Project. In February, a job posting was sent to the HRFN for a winter wildlife tracking assistant. In May, a
job posting was sent for a vegetation field survey assistant.
In June, a Project team member met briefly with the HRFN’s Chief and Council to discuss the Project and
assess their involvement in the EA process. At that time, an offer of interim funding for involvement in the
EA process was made to the HRFN. The HRFN indicated they would participate in the EA process
through the coordination of the Association.

On September 4, EPCOR met with the HRFN’s land

manager administrator as part of a meeting with TAEG. As note above, this meeting included discussion
of the ToR and input to it, as well as methods for engagement and funding. Questions asked were
responded to at the meeting or in a subsequent e-mail to TAEG members on September 23. Comments
were addressed in the ToR tracking table provided to the EAO and distributed to First Nations. The HRFN
is named in the draft agreements and funding offers that EPCOR provided to TAEG in September and
December. The HRFN’s land management administrator participated in the November 19 TAEG meeting
by phone.
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The HRFN received the Heritage Inspection Permit in July and further discussions were held with their
lands manager with regarding the TLUS field study in August 2008. A member of the HRFN participated
in a six day AIA field survey in the Project area from September 5-11.
In January, 2009 EPCOR sent the HRFN a copy of its record of contact with the First Nation and the
Association, as required by the Section 11 Order (Sect 15.2). A request was made to the HRFN to review
and comment on this information prior to EPCOR submitting the Application. A follow-up call was made to
the Land Management Administrator to confirm receipt of this information. No comments from HRFN were
provided to EPCOR.
The HRFN was included in the February 2009 funding outline and general framework proposing how
EPCOR and TAEG would work together.
In mid-April 2009, EPCOR sent the HRFN’s Chief a letter outling the company’s previous contact with the
HRFN, directly and through TAEG. The letter also noted EPCOR’s progress in moving the project toward
the Application review phase and of EPCOR’s interest in learning how to best engage and discuss the
future of the project with the community. A follow-up phone call by an EPCOR representive was made in
late-April but no further response was provided by the HRFN.
EPCOR will continue to seek opportunities to work with the HRFN, via TAEG or individually, throughout
the Application review process to address issues raised regarding potential environmental and
community impacts.
Key meetings and contacts include:
Date (2008)

Meeting description

January 23

A team member personally delivered a copy of the formal project description to the
community.

February 11

E-mailed a copy of the news release announcing the start of the EA for the project.

March 18

A brief meeting with the Land Manager; EPCOR requested a meeting with Chief and Council.

April 1

A member of the HRFN attended the EA Working Group meeting.

June 9

A project team member met with Chief & Council to describe the project. A letter offering
interim capacity funding for EA involved was presented.

June 18

E-mail contact to follow-up on capacity funding offer.

July 4

Heritage Inspection Permit application sent by e-mail for review.

July 14

Discussion with Land Manager about HRFN’s involvement

August 1 and 7

Discussions regarding involvement in TLUS field study

September 4

HRFN’s land manager participated in a Project meeting of The Aboriginal Environmental
Group (TAEG).

September 5-11

A member of the HRFN participated in an AIA field survey for the Project.
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Date (2008)

Meeting description

September 23

th
E-mailed a funding offer regarding a process TAEG outlined at the September 4 meeting and
response to Sept 4 questions re details of the ToR studies.

November 19

Participated in a meeting with other TAEG members.

December 2

Copied as part of an e-mail to TAEG members outlining the anticipated EA Application Review
schedule and an outline of a funding offer from EPCOR.

January 19, 2009

Draft of relevant portions of Section 3 sent to HRFN for review and comment

April 15, 2009

Letter sent by EPCOR to the HRFN’s Chief regarding the Project.

3.2.2.6

McLeod Lake Indian Band (MLIB)

EPCOR’s team met with the MLIB’s land manager in November 2007. Since then, EPCOR and its team
have had regular contact with the land office, and the MLIB have participated in the Project EA process,
including involvement in the Working Group, TLUS interviews and field work. EPCOR was advised by
land staff that a meeting with Chief and Council would not be necessary until the Project reaches a more
advanced stage.
In November 2007, the MLIB’s land referral manager noted the community’s interest in business
opportunities associated with the Project. A brief discussion occurred between EPCOR’s Project lead and
a representative of the MLIB’s construction company, Duz Cho Construction, regarding road building. In
February, further discussions were held with the land referral manager and the economic development
officer, who mentioned the experience Duz Cho had with building concrete pads. EPCOR informed the
MLIB that the company would be in a better position to discuss contracting opportunities once the Project
advances through the BC Hydro Clean Power Call process and the EA Process.
In a number of discussions with the MLIB’s land referral manager from January to July, impacts to
northern caribou were noted as a key area of interest. In May, EPCOR responded to an information
request from the manager regarding northern caribou and the results of the winter wildlife survey
completed in March. At that time, EPCOR noted that:
•

Caribou were not detected during the survey. EPCOR acknowledged that this does not preclude
their presence in the area; the IUP is in an identified UWR, though no recent caribou observations
in this part of the UWR have been reported.

•

The study also found that the area contained little potentially important caribou habitat. For
example, the area contains a few south-facing deciduous slopes. Again, more field work will be
done to confirm this and the value they offer to caribou, particularly on the presence of lichens as
a food resource.

In June 2008, EPCOR provided the MLIB with an offer of interim capacity funding for involvement in the
EA process, as well as an offer to negotiate a more comprehensive agreement for EA participation. In
October, this offer was again presented to the MLIB.
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A member of the MLIB participated in an EA Working Group meeting held on April 1, 2008. Initial
discussions regarding TLUS involvement began in May. A member of the MLIB was involved in a six day
field survey from September 5-11 for the TLUS/AIA studies for the EA process. The MLIB extended their
TLUS involvement to include conducting their own interviews, with guidance materials provided by Arcas.
Non-confidential information and mitigation was incorporated into the Application (Section 6.2).
The MLIB was advised of employment opportunities in February and May. At that time, members were
not available to participate in the winter wildlife tracking and spring ecosystem field work.
In January, 2009 EPCOR sent the MLIB a copy of its record of contact with the First Nation, as required
by the Section 11 Order (Sect 15.2). A request was made to the MLIB to review and comment on this
information. A follow-up call was made to the Land Management Administrator to confirm receipt of this
information. No comments from MLIB were provided to EPCOR.
In April 2009, EPCOR provided an offer of funding to further facilitate the MLIB’s involvement in the EA
process during the Application Review stage. Further discussion on the agreement occurred in May.
EPCOR will continue to seek opportunities to work with the MLIB throughout the Application review
process to address issues raised regarding potential environmental and community impacts.
Key meetings and contacts include:
Date (2008)

Meeting description

November 14, 2007

Met with MLIB’s land manager to introduce the project

January 24

A team member personally provided a copy of the formal project description to the MLIB
Lands office.

February 11

E-mailed a copy of the news release announcing the start of the EA for the project.

February 19

Meeting with land manager and business development manager.

April 1

A member of the MLIB attended the EA Working Group meeting.

May 08 to Jan 09

Discussions regarding TLUS interviews, led by MLIB, and results.

June 9

A letter offering interim capacity funding for EA participation is delivered to the Lands Office.

September 5-11

A member of the MLIB participated in a TLUS/AIA field survey for the Project.

September 12

A phone call to MLIB’s new land manager to discuss the project with him.

September 15

An e-mail to the new land manager which included project information and the offer of
interim capacity funding for the project.

September 30

Phone call to MLIB’s Chief to gauge interest in a meeting in Vancouver to discuss the
project and a long-term working relationship. Several other phone calls followed.

October 15

Meeting with MLIB’s new land manager.

November 20

Meeting with MLIB’s land manager.

January 19, 2009

Draft of relevant portions of Section 3 sent for review and comment.

April 9, 2009

Draft agreement regarding EA funding e-mailed to the Land Management Administrator
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Prophet River First Nation (PRFN)

Initial contact about the Project with the PRFN was made in January 2008. This was done by phone, email and by post, through which a Project description was sent.
The PRFN is named in the final Project Section 11 Order regarding the Project, received by EPCOR on
June 26, 2008. Further contact was made by phone with the PRFN in July 2008, at which time a Project
team member briefly discussed the Project with a PRFN member.
EPCOR met with a member of the PRFN in September during a meeting with TAEG. Another
representative attended the second TAEG meeting in November. September 4 included discussion of the
ToR and input to it. Questions asked were responded to at the meeting or in a subsequent e-mail to
TAEG members on September 23. Comments were addressed in the ToR tracking table provided to the
EAO and distributed to First Nations. The PRFN is also named in the draft agreements and funding offers
that EPCOR provided to TAEG in September and December regarding methods for engagement,
funding, archaeology and traditional use study and technical information.
A PRFN representative participated in an AIA field survey in the Project Area from September 5-11.
The PRFN participated in the meeting held with TAEG on January 28, 2009. In addition, EPCOR sent the
PRFN a copy of its record of contact with the First Nation, as required by the Section 11 Order (Sect
15.2). A request was made to the PRFN to review and comment on this information. A follow-up call was
made to the Land Management Administrator to confirm receipt of this information. No comment from
PRFN was provided to EPCOR.
The PRFN was included in the February 2009 funding outline and general framework proposing how
EPCOR and TAEG would work together.
In mid-April 2009, EPCOR sent the PRFN’s Chief a letter outling the company’s previous contact with the
PRFN, directly and through TAEG. The letter also noted EPCOR’s progress in moving the project toward
the Application review phase and of EPCOR’s interest in learning how to best engage and discuss the
project with the community in the future. A follow-up phone call by an EPCOR representive was made in
late-April but no further response was provided by the PRFN.
EPCOR will continue to seek opportunities to work with the PRFN, via TAEG or individually, throughout
the Application review process to address issues raised regarding potential environmental and community
impacts.
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Key meetings and contacts include:
Date (2008)

Meeting description

January 10

Initiated contact, leaving a message with the lands office about the project. An e-mail with
project information followed.

January 29

Informed Lands Office staff that a formal project description had been mailed to them

July 14

Discussed the project with the land manager, who indicated an interest in being involved.

September 4

PRFN’s land manager participated in a Project meeting of TAEG.

September 5-11

A member of the PRFN participated in an AIA field survey for the Project.

September 23

E-mailed a funding offer regarding a process TAEG outlined at the September 4th meeting
and response to Sept 4 questions re details of the ToR studies.

December 2

Copied as part of an e-mail to TAEG members outlining the anticipated EA Application Review
schedule and an outline of a funding offer from EPCOR.

January 19, 2009

Draft of relevant portions of Section 3 sent for review and comment.

April 15, 2009

Letter sent by EPCOR to the HRFN’s Chief regarding the Project.

3.2.2.8

Saulteau First Nations (SFN)

Since initiating contact with the SFN in November 2007, EPCOR has had on-going discussions with the
SFN’s Chief, Council and land staff. The SFN are named in the Project’s Section 11 Order, received by
from the EAO on June 26, 2008.
EPCOR and the SFN have had on-going discussions relating to funding for the SFN’s involvement in the
EA process. Draft agreements have been exchanged and progress is being made to finalize the
agreements.
Direct meetings with the SFN’s Chief and/or members of the Council were held in February, May, June,
October, November and January 2009. Regular discussions with the SFN’s land manager took place
throughout the year regarding the project, methods of engagement, funding, proposed studies/ToR and
TLUS, by phone and e-mail. In person meetings occurred in June, July and in December. In October, the
SFN responded to a request for comments on the ToR by identifying the components the community has
an interest in being consulted. Comments were addressed in the ToR comment tracking table provided to
the EAO and distributed to First Nations.
In early October, EPCOR held meetings over two days in Vancouver with the Chief and a Councillor of
the SFN. The intent of these meetings was to discuss the Project and an on-going working relationship
between EPCOR and the SFN. From that meeting, Project team members heard about the importance of
appropriate funding for the SFN’s involvement in the EA process and their deep interest in the Project
being developed in an environmentally sound manner. The SFN also expressed their views on the
appropriateness of the community seeing benefits arising from projects that are developed in their
traditional territory.
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An SFN representative participated in the winter wildlife survey in response to a job posting. Notification
of a further employment opportunity was sent to the SFN in May. Although there was interest, no
members were available to participate in the spring ecosystem surveys.
The SFN’s Director of Lands participated in an EA Working Group meeting held on April 1, 2008
Dialogue commenced in May regarding the SFN’s involvement in the TLUS component of the EA
Process. A member of the SFN was also involved in a six day TLUS/AIA field survey from September 511. In November, Project team members met several times with the SFN’s land office regarding the
community’s interests in undertaking further TLUS work to assess potential heritage resources that may
exist in the Project area. EPCOR stated its commitment to the EAO to work with the SFN to develop a
TLUS process that the SFN believes is appropriate and meaningful. Toward this, a further meeting was
held in December with the SFN’s Lands and Resources Forester to discuss the next steps in the TLUS
work. As requested from this meeting, mapping information (shapefiles) containing a broad range of
features in the Project was sent to the SFN in mid-December. EPCOR will continue to work with the SFN
during the Application process to complete an appropriate TLUS.
In January, the SFN and EPCOR continued to make progress toward finalizing agreements in funding for
the SFN’s involvement in the EA process, as well as a longer term working relationship. EPCOR worked
to continue dialogue on these agreements throughout February, March and April and remains hopeful
that these agreements will be finalized.
On January 28, 2009 members of the Project team met with the Lands and Resources Forester in
January to provide a briefing on the key findings of the field work and studies of EA process. This meeting
provided an early opportunity to engage the SFN in identifying issues related to the biophysical
component of the EA process.
In January 2009, EPCOR sent the SFN a copy of its record of contact with the First Nation, as required by
the Section 11 Order (Sect 15.2). A request was made to the SFN to review and comment on this
information. No comment from SFN was provided to EPCOR. On March 3, an EPCOR representative
delivered a copy of the draft Application to the Lands and Resources Forester for the Screening process,
as requested by the SFN.
In May, EPCOR and an SFN Councillor further discussed the agreements regarding short and long-term
relationships. The SFN indicated its interest in an open house on the Project and work was started to find
an appropriate date for this meeting in the community.
EPCOR will continue to seek opportunities to work with the SFN throughout the Application review
process to address issues raised regarding potential environmental and community impacts.
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Key meetings and contacts include:
Date (2008)

Meeting description

January 24

A team member personally provided a copy of the formal project description to the SFN Lands
Office.

February 11

E-mailed a copy of the news release announcing the start of the EA for the project.

February 20

Meet with Chief and two councilors.

March 31

Met with the Lands Manager of the SFN, as part of a meeting organized with TAAEG.

April 1

The SFN’s land manager attended the EA Working Group meeting.

May 26

Meeting with the newly elected Chief and Council to discuss the project and a working
relationship with the SFN.

June 5

Meeting with two councilors and SFN land manager to discuss the collection of Traditional
Knowledge information.

June 9

Meeting with SFN Land Manager to deliver an offer of interim funding for EA participation.

June 17

A meeting with the Chief and Council to discuss a future relationship with EPCOR.

June 17

A focused discussion with the SFN’s land manager regarding EPCOR’s input into a TLUS
initiative.

July 23

Meeting with SFN’s land manager to discuss TLUS project.

July 25

Meeting with SFN’s land manager to discuss TLUS project

August 1

A comprehensive funding package e-mailed to the SFN regarding EA participation.

September 5-11

A member of the SFN participated in a TLUS/AIA field survey for the Project.

September 16

Sent a draft Cooperation Protocol for consideration from the SFN, resending earlier capacity
funding offer.

October 8

Comments on the areas of interest the SFN will have an interest in being consulted with during
the EA process.

October 9-10

Meeting with SFN’s Chief and a Councillor in Vancouver to discuss the Project and a longterm working relationship.

November 20

Meeting with Chief & Council for further discussions on a long-term working relationship.

Dec 4

Meeting with the SFN’s Land and Resources Forester to discuss further work on the TLUS
initiative.

December 15

E-mail of mapping information relating to on-going discussions regarding TLUS information.

January 19, 2009

Draft of relevant portions of Section 3 sent for review

January 28, 2009

Meeting with the Lands and Resources Forester to discuss initial EA findings

February 10,
2009

Request to further discuss EA funding agreement.

March 2, 2009

Draft EA Application delivered to SFN’s Lands and Resources Forester.

March 10, 2009

Request to further discuss EA funding agreement.

April 2, 2009

Request to further discuss EA funding agreement.
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West Moberly First Nations (WMFN)

EPCOR initiated contact with the West Moberly First Nations (WMFN) in November 2007, with a follow-up
discussion held with the WMFN’s senior land use planner in January 2008. The WMFN are named in the
Project’s Section 11 Order.
A meeting between EPCOR and the WMFN’s Council occurred in February 2008 to discuss the Project.
During this meeting there was discussion of a possible open house in the community on the Project, as
well as an MOU to formalize a working relationship for the EA process and potentially a longer term
relationship. Throughout 2008, EPCOR made extensions to WMFN’s Council to meet and/or make
progress on an agreement around a working relationship. This included further discussions about an
open house in the West Moberly community about the Project. EPCOR also consulted with the WMFN’s
senior land use planner, who indicated an open house would not be well attended or seen as particularly
valuable by the community.
Additional dialogue took place with WMFN’s Senior Land Use Manager through meetings coordinated by
the Association. These occurred on March 31 (TAAEG), September 4 and November 19 (TAEG). Verbal
comments regarding the ToR and proposed studies and EA methods provided at these meetings were
addressed in the ToR comment tracking table provided to the EAO and distributed to First Nations.
Revisions to the ToR were made in response to WMFN comments. Subsequent communication also
occurred by phone and e-mail. In June, an offer of interim capacity funding for the EA process was
provided to WMFN’s senior land use planner. The WMFN is also named in the draft agreements and
funding offers that EPCOR provided to TAEG in September and December.
A WMFN member was involved in a six day AIA field survey from September 5-11. Dating back to March
31, 2008, WMFN has noted interest in TLUS being completed at a regional level as the Cultural Integrity
Assessment (CIA) process. EPCOR indicated willingness to learn more about the process and asked
TAAEG to pass on information as this was available. EPCOR has not received any further information on
this model.
On January 28, 2009 Project team members had a further meeting with three of the WMFN’s Council at
Moberly Lake. During this meeting, EPCOR provided an on the Project and shared information on the
field studies conducted for the EA Process. Discussion also occurred on issues related to the power
generation market in British Columbia, during which WMFN’s council requested information about
EPCOR’s Board of Directors. WMFN’s councillors also shared their experience with the development of
the Dokie Wind Project, including their views construction impacts. Project team members discussed their
interest in holding an open house with the community.
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The WMFN’s Senior Land Use Manager played an active role in the Project team’s meeting with TAEG
on January 28, 2009. On January 19, 2009 EPCOR e-mailed to the senior land use planner a draft of
Section 3 of the draft Application containing information relating to contact with the WMFN and the
Association. As outlined in Section 11 Order (sec 15.2), a request was made to the WMFN to review and
comment on this information prior to EPCOR submitting the Application. No comment from WMFN was
provided to EPCOR.
As requested by the Land Use Manager, a draft of the EA Application was delivered on March 3 to
facilitate the WMFN’s participation in the Application Screening process.
In April 2009, a Project team member briefly discussed the Project and the situation with TAEG with the
Chief of the WMFN.
The WMFN was informed about employment opportunities arising from environmental assessment of
Project. In February 2008, a job posting was sent to the WMFN for a winter wildlife tracking assistant. In
May 2008, a job posting was sent for a vegetation field survey assistant.
EPCOR will continue to seek opportunities to work with the WMFN, via TAEG or individually, throughout
the Application review process to address issues raised regarding potential environmental and
community impacts.
Key meetings and contacts include:
Date (2008)

Meeting description

November 1, 2007

Initial contact with the WMFN Land Office Regarding the project

January 24

A team member personally provided a copy of the formal project description to the WMFN
Lands Office.

February 11

E-mailed a copy of the news release announcing the start of the EA for the project.

February 20

A face to face meeting with WMFN Councillors. A Project overview was provided. There was
agreement that we could explore an agreement over EA funding and, in the future, a longterm agreement.

March 31

Met with the senior land use planner of the WMFN, as part of a meeting organized with the
Aboriginal Ad Hoc Environmental Group.

April 1

A member of the WMFN attended the EA Working Group meeting.

June 9

Meeting with WMFN senior land use planner and an offer of interim funding for EA
participation presented.

August 19

Phone conversation with senior land use planner to discuss the project.

September 4

WMFN’s senior land use planner participated in a Project meeting of TAEG.

September 5-11

A member of the WMFN participated in an AIA field survey for the Project.

September 23

E-mailed a funding offer regarding a process TAEG outlined at the September 4th meeting
and response to Sept 4 questions re details of the ToR studies.
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Date (2008)

Meeting description

September 30

Phone call to gauge interest in a meeting in Vancouver to discuss the project and a longterm working relationship.

November 19

Meeting with TAEG, including the WMFN’s senior land use planner.

November 19

Participated in a meeting with other TAEG members.

December 2

Copied as part of an e-mail to TAEG members outlining the anticipated EA Application
Review schedule and an outline of a funding offer from EPCOR.

January 19, 2009

Draft of relevant portions of Section 3 sent for review

January 28, 2009

Meeting with WMFN Councillors at Moberly Lake

January 28, 2009

Meeting with the senior land use planner as part of a meeting with TAEG.

March 3, 2009

Draft Application delivered to the WMFN for the Screening Process.

3.2.2.10 Comments Raised and Follow-up
A summary of comments and questions raised by First Nations during pre-Application and EPCOR’s
response / follow-up is outlined in Table 3-3.
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Comments Raised by First Nations and Responses

Question or comment

First
Nation

Response Summary

Application
Section

Re Project and EPCOR:

Who is EPCOR?

How many turbines are possible with
the Project?

What are the dimensions of the wind
turbines?

Why is the majority of transmission
line not being placed along the along
the Highways?
How is EPCOR coping with the recent
economic downturn? There is a
concern that projects may be
approved for companies that don’t
have the resources to see them
through.

Several

EPCOR is a Canadian power and water utility. We operate 3,400 megawatts of power
generation throughout North America, including four small hydro plants and one biomass
facility in BC. We also provide water and wastewater services to over 50 communities in
western Canada.
This information was provided to those that asked during meetings.

1.2

Several

The preferred design is for 79 turbines. The total generating capacity of the project would be
142.2 MWs.
Information on the potential range of turbine numbers was provided in the Feb/08 Project
description and to all groups during initial discussions, and the above reflects the current
project design.
This information was provided to those that asked during meetings.

2.0

Several

We anticipate that the turbine towers would be about 80 to 100 metres tall. The rotor
diameter would be about 45 metres.
Information on the potential range of turbine sizes was provided in the Feb/08 Project
description and to all groups during initial discussions, and the above reflects the current
project design.
This information was provided to those that asked during meetings.

2.3.2

The route selected does follow Hwy 52 and some existing gravel roads as well as a
transmission line at the Tumbler Ridge substation. This is a shorter route than following Hwy
52 than 29 with fewer highway crossings.
This information was provided in a meeting.

2.3.5

T8TA

WMFN

Like other companies, EPCOR is closely monitoring the global economic situation.
However, EPCOR is an established Canadian power and water utility and it has a strong
balance sheet. We do not anticipate any barriers in our ability to finance the design,
construction and operation of this project.
This information was provided in a meeting.

Not included

What would happen with the EA if we
didn’t get an EPA from BCH at this
time?

WMFN

EPCOR will continue the EA process until it reaches a conclusion, regardless of the
outcome of the BC Hydro process.
This information was provided in a meeting.

Not included

I support the development of wind
power, but it must be done in the right
area

WMFN

Noted.

Not included
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Response Summary

Application
Section

Re Timelines and Process:
Will the transmission line crossing the
Murray River trigger a CEAA review?

WMFN

No. Transport Canada and Fisheries and Oceans Canada have confirmed this.

Concerns with the BCEAA process

WMFN

QWP is in the BCEAA process, and as per the Sec 10 and 11 Orders, EPCOR must meet
the requirements of the process.
This information was provided in a meeting.

What are the proposed timeframes for
the Project?

Several

If approved, construction is expected to occur over approximately two years, with an
estimated start in Winter 2010/2011, with substantial completion by fall of 2012. The
operational phase will be consistent with the BC Hydro power purchase agreement, and
would begin in early 2013 and is expected to be 25 years.
Information on the anticipated schedule was provided to all groups during initial discussions,
but the schedule above reflects the current schedule, which has been revised over time.
This information was provided in meetings.

A request is made for a
decommissioning plan for the Project.

WMFN

This is not included in this Application. The ILMB requires a performance bond during the
permitting phase. This can be discussed with ILMB and stakeholders.
This information was provided in a meeting.

First Nations are inundated with
requests to assess projects
throughout the region and have
resource limitations for doing so.

All First
Nations

EPCOR has offered both interim funding and/or a comprehensive funding packages relating
to involvement in the EA process. Additional funds were provided to reimburse for
involvement in TLUS/AIA field studies and interviews.

WMFN

Yes. This is included in the Application.
This information was conveyed to WMFN in a meeting in response to the question.

5.2

What are the fish species that will be
covered within the biophysical
studies?

T8TA

EA studies address impacts on fish in general with a focus on salmonids, which are
sensitive.
This information was provided to T8TA in a meeting in response to the question.

5.4

How are streams classified in the
project area?

SFN

Not as per forestry classification. Information on channel characteristics and known fish
presence or potential absence noted in EA

1.3.2

Not included

2.7

Not included

3.2.2

Re Biophysical:
Will you include palaeontology as
component of the EA Process?

Application for an Environmental Assessment Certificate
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Question or comment
We are concerned not just with
impacts to fish bearing streams, but
with the smaller ephemeral streams.
What is EPCOR’s strategy for
vegetation management and
reclamation within the transmission
ROW?
Were medicinal plants identified
during plant surveys? Will EPCOR
consider replanting medicinal plants in
areas that require reclamation?

What are the rare plant communities
identified?

Will you include area impacted by the
mountain pine beetle in the terrestrial
mapping?
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Response Summary

Application
Section

Disturbance of vegetation and the ground near surface waters will be avoided as much as
possible and kept to a minimum where is must occur (such as at road crossing upgrades
and transmission line crossings where vegetation disturbance will occur). EPCOR is
proposing a minimum setback target of 15 m from watercourses with no fish present (and
greater if fish are present) for other activities.

5.3.2.1

PRFN
WMFN

Vegetation will be trimmed rather than removed as much as possible. Details will be
determined.
This information was provided in a meeting.

5.7.2.1

Several

Information on the plant species identified is contained in the Application. EPCOR has not
made a determination as to what plants are medicinal as this would be up to First Nations to
determine. No details of revegetation are provided in the Application as this is to be
discussed. Input on both of these can be provided during the Application review.
This information was provided in a meeting.

5.5.1

SFN

There are 5 affected rare plant communities (BWBSmw1 – 05, BWBSmw1 – 06, BWBSwk1
– 01, BWBSwk1 – 05 and ESSFmv2 – 06) in the study area. The footprint impacts on each
are small in relation to the total available in the study area (< 1 ha or under 10% of that
available in the study area). These impacts are therefore considered low because there is
much of each at-risk community in the study area that is unaffected, also there is likely more
beyond the study area in the rest of the Peace District.
In addition the impacts are considered very conservative; the actual impacts will be in the
order of 10 or 20% of that reported because the at-risk plant communities typically occur in
complexes with other more common plant communities. At the resolution of mapping
required for whole-project assessment, at-risk and common communities are difficult to
separate and in most cases the at-risk communities only constitute 10 – 20% of the whole
polygon (the remainder being more common plant communities). The impacts predicted
here are a worst-case scenario assuming the at-risk community fills the entire polygon.
However, the footprint may avoid the 10-20% of at-risk community in the polygon
completely. During detailed design it may be possible to gain more resolution for these
complex polygons and assist in micrositing of infrastructure to avoid or minimize impacts.
The assessment of impacts to at-risk plant communities considers the over-estimation of
spatial impacts implicit in complex ecosystem polygon units and the unaffected area of each
at-risk community in the rest of the study area and beyond.

5.5.3.1

WMFN

No

Not included

Application for an Environmental Assessment Certificate
Quality Wind Project

Question or comment
How is predicted habitat loss being
addressed?

What is the spatial scope of the
wildlife habitat studies and how is
removing habitat for wildlife was to be
addressed?

Concern over impacts on regional
caribou from project development in
general. What is the potential for the
Project to impact regional Caribou
herds? Is the Quintette Herd being
considered in the assessment of
impacts to caribou?

First
Nation
SFN
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Response Summary
The Project has been located in areas that are already affected by disturbances and
development; thus avoiding impacts through sensible siting. Most of the study area has nil
to low habitat value predicted for most wildlife. In addition, mitigation for habitat loss
includes minimizing the footprint as possible and avoidance of some areas.

Application
Section
5.5, 5.6 and
5.7.

WMFN

Terrestrial Ecosystem Mapping (TEM) was conducted for the Project Area with a varied
buffer area (local study area). Project-related footprint impacts on ecosystems are
compared with the extent of the ecosystems in the local study area. The extent to which the
EA will be able to compare footprint impacts on ecosystems with the extent of those
ecosystems in the region will be determined by the availability of data from other sources
(forestry and oil and gas companies, BC EAO project registry, etc).
This was provided in a letter to TAEG via T8TA by e-mail in September, 2008.

5.5

MLIB,
SFN,
WMFN,
DRFN

In meetings, it was noted that this is being studied. Following winter wildlife tracking and
summer lichen surveys, the response included general results on no caribou observed, little
food lichen observed and local experts stating that they have not been in the area for some
time.
The winter tracking study results were provided to First Nations in May and Sept.
The potential for impacts to the Quintette herd was considered during project scoping, but
information from several sources (mostly MoF) indicates that individuals of that herd no
longer use the QWP area. Development of Tumbler Ridge and associated roads and
highways currently appear to prevent this herd using the QWP area. Caribou present in the
QWP area are from the Bearhole / Redwillow herd / herd complex.

5.6

Application for an Environmental Assessment Certificate
Quality Wind Project

Question or comment

There have been cases around the
world where wind farms have
impacted local raptor and song bird
populations. What steps will EPCOR
take to prevent this from occurring
with this Project?

Will owls be specifically included in
the biophysical assessment?

How will impacts on birds be
assessed?
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First
Nation

Response Summary

Application
Section

T8TA,
DRFN

Impacts to raptors have been noted from two locations, Altamont Pass in California, USA,
and Tarifa in Spain. In both instances the impacts are thought to result from combination of
large numbers of raptors foraging among wind turbines, high numbers of turbines (>1,000 in
the case of Altamont Pass), and older turbine designs that increase the level of risk (lattice
towers with perches and fast turbine rotation speeds). At QWP there is a much lower risk of
high raptor impacts. There are low numbers of raptors and they are typically migrating past
the area (there is little habitat to encourage foraging), and turbine designs are modern
tubular towers with no perches and slow rotational speeds.
Because songbirds are the most common bird group they usually constitute the largest
proportion of collision mortality statistics. There is little evidence from operational projects
that local populations have been impacted. Few projects have reported a high proportion of
impacts to the total local population for a species, exceptions might be projects with species
that are at greater risk of collision (those that have aerial breeding displays). There are no
such species (e.g., boblink) at QWP. Passage rates and species counts for songbirds in the
QWP area are low and representative for the area, as such site selection to avoid impacts
(not on a known migration route, no landscape features concentrating birds, no features
attracting birds) is seen as the best approach to minimise impacts to songbirds.

5.7.2 - 3

PRFN,
WMFN

Observations of owls (northern hawk owl) were recorded during bird surveys for the project.
Further specific owl surveys will be conducted pre-construction to identify nest locations,
and if present buffers will be instituted. Such surveys which aim to identify breeding and
nest sites do not add value to impact avoidance / mitigation strategies in the EA, as many
owls will change nesting sites from one year to the next.
This was provided in a letter to TAEG via T8TA by e-mail in September, 2008.

5.7

DRFN

A year of baseline data collection is identified for inclusion in the EA Application. This meets
the Environment Canada/Canadian Wildlife Service 2007 guidance documents for a wind
project of this size in this setting.
Information on impacts identified from spring, summer and fall studies of resident and
migrating birds will be included in the EA Application.
This was provided in a letter to TAEG via T8TA by e-mail in September, 2008.

5.7.1

Are you taking Climate Change into
consideration around migratory bird
routes?
What was the period used to collect
field data for your raptor studies?
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There is a small, but growing, body of information on bird migrations in the region, most of
which has been collected the past several years by wind energy companies. Existing
information is not at the level of detail to predict climate change impacts.
WMFN

12 days in April to May and 22 days in Sept to Oct. Many more that required in the ToR.

Not included
5.7.1
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Question or comment
Were there threatened bird species
identified?

We are concerned about impacts to
birds.

First
Nation
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Response Summary

Application
Section

WMFN

Yes, including three warbler species, all of which were observed in low numbers.
This information was provided in a meeting.

5.7.1

Various

Wind turbines can potentially have impacts on birds through collisions and habitat
disruption, However, CanWEA reports that the average is less than two bird kills per year
per turbine. This impact is much less than that of buildings, house cats or the climatic
changes that are impacting many bird habitats.
In the United States, the National Audubon Society has stated that it “strongly supports wind
power as a clean alternative energy source that reduces the threat of global warming”

5.7.2

6.2.2

Re Social, Economic, Heritage and Health:

The Project must be assessed for its
potential impacts on Treaty and
Aboriginal Rights.

All First
Nations

EPCOR recognizes that the potential exists to impact Treaty protected rights to hunt, trap
and fish and other Aboriginal Rights.
The company is working with each community to assess potential impacts and mitigation
strategies, or other options. As part of this work, EPCOR has offered each First Nation
funding to facilitate their involvement in the EA process, some through TAEG participation.
EPCOR will not be determining Project impacts on Treaty and Aboriginal Rights in the
Application but will include impacts that we are aware of on First Nations and traditional use.
Further discussion on this is planned during the Application review.
Information provided during meetings.

TLUS studies should not just focus on
the past. Concern over not being able
to engage in TLUS. Discussion of
other models some would like to
propose.

Several

Information on traditional use has been provided by First Nations that have participated. No
details on other models were provided to EPCOR during pre-Application. EPCOR hopes
that more discussion and input on this will occur during the Application review.

6.2.1

Interest in business/contracting
opportunities through the life of the
Project

MLIB,
SFN,
WMFN

EPCOR is interested in learning more about the expertise and capabilities of First Nation
companies and has requested information. EPCOR will be in a better position to discuss
contracting opportunities as the Project advances through the BC Hydro Clean Power Call
process and the EA Process.

6.2

WMFN
T8TA

There are approximately 93 km of existing roads throughout the Project site. The larger area
is heavily utilized by industry, roads and current transmission lines.
The length of new roads is expected to be 35 km. Approximately 16 km of existing roads will
be upgraded. Hunting regulations do not indicated restrictions around gravel roads,
infrastructure or transmission lines.

Transmission lines and roads could
open new access to the areas. This
may lead to additional hunting by nonaboriginal hunters. Also concern in
restricting hunting around
infrastructure

2.3.1
6.2.2

Application for an Environmental Assessment Certificate
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Kelly Lake Cree Nation, Kelly Lake First Nation and Kelly Lake Métis Settlement Society

The Kelly Lake Cree Nation (KLCN), Kelly Lake First Nation (KLFN) and Kelly Lake Métis Settlement
Society (KLMSS) are not Treaty 8 signatories, but do have asserted Aboriginal interests covering the
Project area. The EAO’s Section 11 Order issued in June makes specific and unique reference to the
KLCN and the KLMSS as communities with which EPCOR must engage. The EAO did not identify the
KLFN in the Section 11 Order.
The Section 11 Order identified the following requirements regarding engagement with the KLCN and
KLMSS during pre-Application:
9.3

The Proponent must incorporate into its draft Application Terms of Reference any comments
from…the Kelly Lake Métis Settlement Society, the Kelly Lake Cree Nation…that the Project
Assessment Director deems to be within the scope of the assessment...

9.4

The Proponent must respond to…those further comments from…the Kelly Lake Métis
Settlement Society, the Kelly Lake Cree Nation…that the Project Assessment Director deems
to be within the scope of the assessment…

11.1

For the purpose of developing the Application Terms of Reference, the Proponent must
consult with the Kelly Lake Métis Settlement Society and the Kelly Lake Cree Nation with
respect to their issues and concerns with the Project, as identified by the Kelly Lake Metis
Settlement Society and the Kelly Lake Cree Nation, as required by the Project Assessment
Director.

11.2

The Proponent must, within any time limits set by the Project Assessment Director, respond
to issues that are identified in comments submitted by the Kelly Lake Métis Settlement
Society and the Kelly Lake Cree Nation during the formal comment period established in
accordance with section 12.2 of this Order, and that the Project Assessment Director
considers to be within the scope of the assessment.

In October 2007, the Kelly Lake Cree Nation (KLCN), the Kelly Lake Métis Settlement Society (KLMSS),
and the Kelly Lake First Nation (KLFN) were identified for engagement by EPCOR based on:
•

Their previous involvement in projects considered for development in the Tumbler Ridge area;

•

Direct contact and discussion with members of these groups;

•

Discussions with other stakeholders in the region; and

•

EPCOR’s goal of being comprehensive in its dialogue and engagement process.
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These communities were contacted by EPCOR prior to the start of the EA process:
•

KLMSS: In November 2007, EPCOR met with President Lyle Letendre-Campbell at Kelly Lake.
Subsequent communication took place by phone, e-mail and personal contact.

•

KLCN: Contact was initiated in October 2007. An informal meeting was held with several of the
land staff in January 2008, with follow-up contact by phone, e-mail and further personal contact.

•

KLFN: Contact was initiated in October 2007. Personal contact was made on January 23, 2008
when a Project team member personally delivered a project description to Chief Claire Gauthier.
The KLFN are not named in the Project’s Section 11 Order.

As noted in Table 3-1 above, representatives of the KLCN and the KLMSS sit on the Working Group for
QWP. Both participated in the April 1, 2008 Working Group meeting. Their involvement will be sought for
future Working Group meetings planned for March 2009.
A discussion of engagement with the KLMSS and KLCN follows. Efforts to contact and engage the KLFN
began in January and were discontinued in June 2008 due to lack of response by the KLFN.
EPCOR will continue to seek opportunities to work with the KLCN and KLMSS throughout the Application
review process to address issues raised regarding potential environmental and community impacts.

3.2.3.1

Kelly Lake Cree Nation (KLCN)

The KLCN filed a comprehensive land claim in 1994 based on the concept of continuing Aboriginal rights
and title which have not been dealt with by treaty or other legal means. At this time, no formal application
has been received by Indian and Northern Affairs Canada (KLCN 2008).
EPCOR initiated contact with the KLCN in October 2007, at which time a general overview of the Project
was provided by e-mail and a meeting was requested. A member of the Project team attended a
community meeting in January 2008, where further information on the Project was shared with KLCN
staff. EPCOR has had regular contact with the KLCN since this time.
A KLCN member attended the EA Working Group meeting on April 1, 2008. On April 2 Project team
members met directly with the Chief Cliff Calliou and community members at Kelly Lake. Comments on
the ToR were provided in a letter in April and were included in the ToR comment tracking table provided
to the EAO for review and circulation. A further meeting was held in June at Kelly Lake. On-going contact
by phone and e-mail continued throughout the summer and fall. In December, Project team members
attended a community forum and presented on the Project to community members and guests invited by
the KLCN.
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Initial discussions regarding TLUS participation were held in May, with subsequent discussions occurring
in late 2008. A member of the KLCN was involved in a six day TLUS/AIA field survey for the EA process
from September 5-11. The KLCN was informed about employment opportunities arising from
environmental assessment of Project. In February, a job posting was sent to the KLCN for a winter wildlife
tracking assistant. In May, a job posting was sent for a vegetation field survey assistant.
In June, the KLCN sought EPCOR’s expertise in assessing the community’s drinking water quality.
EPCOR conducted tests in the fall, and has indicated its willingness to continue working with the
community to develop options for improving water quality.
In August, EPCOR received a letter from the KLCN’s Chief where he noted an interest in being involved
in mitigation strategies at the construction phase, including:
•

Vegetation clearing and site preparation;

•

Access road upgrade and construction;

•

Preparation, use and clean-up of ancillary construction; and

•

Construction of foundation and tower erection.

EPCOR anticipates further discussion with the KLCN regarding opportunities for this involvement during
the Application review phase.
EPCOR responded to the KLCN’s request for capacity funding for its participation the EA process with
interim funding provided in June 2008. In January 2009, the KLCN and EPCOR completed an agreement
regarding funding for the KLCN’s participation in the EA process.
On January 19, 2009 EPCOR e-mailed the KLCN’s negotiations director a draft of Section 3 of the
Application outlining EPCOR’s dialogue and engagement with the KLCN. As outlined in Section 11 Order
(Sec 15.2), a request was made to the KLCN to review and comment on this information. The
negotiations director notified EPCOR that it would respond if further comments were required; no
revisions were provided to EPCOR.
In February, the KLCN contacted EPCOR about the Project and its intent to work with EPCOR to identify
mitigation measures where there is evidence of impacts to the KLCN’s aboriginal interests. In April, the
KLCN and EPCOR had further discussions on the KLCN’s report on the Project and their aboriginal
interests and overall assessment of impacts. EPCOR agreed that it would work directly with the KLCN on
this report. In May, EPCOR received a draft Traditional Land Use Impact Report from the KLCN. The draft
report noted the KLCN’s interests in several areas relating to the Project. A memo accompanying the
draft report indicated that staff with Calliou Earth Environmental Management (CEEM) was authorized to
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liaise with EPCOR on behalf of the KLCN. On May 28, 2009, EPCOR provided a letter to CEEM
responding to the draft report. This letter provided further information on the Project and noted EPCOR’s
commitment to work with CEEM and the KLCN during the Application review phase.
Information from this draft report has not been included in this Application as it is in draft format and was
provided to EPCOR shortly before finalization of this Application. However, this information will be used
during discussions in the Application review stage.
Key meetings and contacts include:
Date (2008)

Meeting Description

October 31, 2007

Initial contact with KLCN

January 8

A project team met with members of the KLCN’s land office, while attending a conference
hosted by the KLCN.

January 23

A team member personally provided a copy of the formal project description to the Chief and
a member of the KLCN’s land office

February 11

E-mailed a copy of the news release announcing the start of the EA for the project.

April 1

A member of the KLCN attended the EA Working Group meeting.

April 2

A meeting was held with the Chief of the KLCN and several community members.

April 25

Letter with comments on the draft Terms of Reference.

May 20

A meeting with members to discuss their involvement in TUS studies.

July 4

Heritage Inspection Permit application sent by e-mail for review.

June 10

A meeting with the Chief and several community members where we provided a project
update.

August 1

A comprehensive EA funding proposal e-mailed to the KLCN.

September 5-11

A member of the KLCN participated in a TUS/AIA field survey for the Project.

October 30

Further discussion regarding the capacity funding agreement.

December 5

Project team members make a presentation about the Project at a KLCN Community Forum.

January 7, 2009

An EA funding agreement completed.

January 19, 2009

A draft of relevant portions of Section 3 sent for review and comment.

March 31, 2009

Further discussion on the working relationship between KLCN and EPCOR

May 13, 2009

EPCOR receives draft Traditional Land Use Impact Report

May 28, 2009

EPCOR provides an initial response to the Traditional Land Use Impact Report.

3.2.3.2

Kelly Lake Métis Settlement Society (KLMSS)

KLMSS members form an Aboriginal community with stated interests in the area asserted as their
traditional territory. EPCOR initiated contact with the KLMSS in October 2007 and met in-person with
KLMSS President Lyle Letendre-Campbell in November 2007. In February 2008, a Project team member
spoke to a staff member of one of the KLMSS social enterprises regarding the Project.
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The KLMSS was informed about employment opportunities associated with environmental assessment of
Project. In February, a job posting was sent to the KLMSS for a winter wildlife tracking assistant. In May,
a job posting was sent for a vegetation field survey assistant.
A member of the KLMSS attended the Working Group meeting on April 1. A comment on the ToR was
provided at this time and the ToR was subsequently revised to reflect this. Initial discussions regarding
the TLUS began in May, at which time KLMSS members decided to conduct their own interviews
regarding the Project. A member of the KLMSS was involved in the six-day TLUS/AIA field visit from
September 5-11.
Interim funding for involvement in the EA process was offered by EPCOR to the KLMSS in June. A
comprehensive funding agreement was provided to the KLMSS in October and further discussion with a
KLMSS representative regarding funding for the EA Process took place in December. As part of this
discussion, EPCOR received a letter from the KLMSS on December 16 which provided information on
three key areas:
1. An outline of the KLMSS (brief history, location, community info, etc), included in Section 6.2.1
2. A description of the priorities and key issues for the community relating to this project, or projects
of this nature, relative to the KLMSS’s Aboriginal and territorial interests, including:
•

A statement regarding the KLMSS’s four main socio-economic areas of interest (housing,
health, education, economic development). The section also identified the KLMSS’s interest
in and abilities to engage Proponents in partnerships and contracts.

•

The KLMSS’s commitment to ensuring that Proponents “respect the needs of their members
through involvement in traditional knowledge and research” during the consideration of
projects that could impact their traditional territory.

•

In earlier discussions, EPCOR informed the KLMSS that it will be in a better position to
discuss further contracting opportunities once the Project advances through the BC Hydro
Clean Power Call process and the EA Process. EPCOR has shared this information with the
KLMSS’s President.

3. An indication of how the KLMSS would like to work with EPCOR to discuss/address the above
issues relative to the Project, during and after the Environmental Assessment (EA). The KLMSS
noted their interest in discussing potential partnerships with EPCOR.
On January 19, 2009 EPCOR e-mailed the KLMSS, including its consultant, a draft of Section 3 of the
Application outlining EPCOR’s dialogue and engagement with the community. As outlined in the Section
11 Order (sec 15.2), a request was made to the KLMSS to review and comment on this information prior
to EPCOR submitting the Application. On January 30, the KLMSS provided comments to EPCOR on
Section 3, which have been incorporated here.
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On January 30, the KLMSS and EPCOR signed an agreement covering the KLMSS’s involvement in the
EA Process, including funding to facilitate that involvement. In mid-April, a Project team member and a
KLMSS representative further discussed on the timing of the EA process.
EPCOR plans to have further discussions regarding the Project, EA findings and opportunities for KLMSS
services during the Application review stage.
Key meetings and contacts include:
Date (2008)

Meeting Description

November 15, 2007

Met with the President of the KLMSS

January 24

A team member personally provided a copy of the formal project description to the president
of the KLMSS.

February 13

E-mailed a copy of the news release announcing the start of the EA for the project.

February 15

E-mailed a job posting for a winter wildlife tracking assistant.

March 31

Met with a member of the KLMSS, as part of a meeting organized by the Aboriginal Ad Hoc
Environmental Group.

April 1

A member of the KLMSS attended the EA Working Group meeting.

May 20

A meeting with members to discuss their involvement in TLUS studies.

June 10

Phone contact to offer funding for EA involvement.

July 4

Heritage Inspection Permit application sent by e-mail for review.

September 5-11

A member of the KLMSS participated in a TLUS/AIA field survey for the Project.

October

An draft EA funding agreement sent for review

December

Discussion with a KLMSS representative regarding a funding agreement for the EA process

January 19, 2009

A draft of relevant portions of Section 3 sent for review and comment.

January 30, 2009

An agreement is completed for the KLMSS’s involvement in the EA process. Comments
provided to EPCOR on Section 3 content.

3.2.3.3

Comments Raised and Follow-up

A summary of comments and questions raised by the KLMSS and KLCN during pre-Application and
EPCOR’s response / follow-up is outlined in Table 3-4.

Application for an Environmental Assessment Certificate
Quality Wind Project

Table 3-4

- 105 -

EPCOR Power Development (BC) Limited Partnership
June 2009

Comments Raised by KLMSS and KLCN and Responses
First
Nation

Question or comment

Response Summary

Application
Section

Re Project and EPCOR:
What are the dimensions of the turbine
foundations?

KLCN

Provided by e-mail.

2.3.2.1

Re Biophysical:
Request for grouse to be included in
breeding bird surveys

KLMSS

Any observances of grouse, as with all other birds present, are included in the breeding
bird surveys.
This response was provided in meeting where concern was raised.

5.7

Re Social, Economic, Heritage and Health:
Concerns were raised over the use of the
term “Kelly Lake Communities.”

KLCN

EPCOR will refer to the Kelly Lake Cree Nation, Kelly Lake Metis Settlement Society
and the Kelly Lake First Nation by their full names or by abbreviation in Project
documents.
This response was provided in meeting where concern was raised.

3.2.3

We would like an opportunity for a site
visit to look at potential Traditional Land
Use resources

KLMSS

A representative of the KLMSS participated in the September TLUS field visits.

3.2.3

We would like to be made aware of
employment opportunities associated with
the EA process

KLCN,
KLMSS

Job postings for EA field work were provided to the KLCN and the KLMSS in Feb and
June 08.

3.2.3

Interest in business/contracting
opportunities through the life of the Project

KLCN
KLMSS

EPCOR is interested in learning more about the expertise and capabilities of companies
owned by the KLCN and the KLMSS. EPCOR will be in a better position to discuss
contracting opportunities once the Project has advanced through the BC Hydro Clean
Power Call process and the EA Process.

The KLCN noted that they have an ongoing land claim in the area potentially
impacted by the Project.

KLCN

EPCOR has committed to engaging with the KLCN throughout the EA process relating
to its Aboriginal interests.
This response was provided verbally in the meeting when noted.

6.2

3.2.3

Application for an Environmental Assessment Certificate
Quality Wind Project

Question or comment

First
Nation

The KLCN noted that their families have
trap lines in the southern / eastern side of
the regional study area, and request that
impacts to these trap lines be assessed.
The KLCN will have an opportunity to
provide further information to EPCOR
during TLUS work.

KLCN
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Response Summary

EPCOR is aware of the proximity of trapline # TR0720T007 near the Project. The
trapline holder was interviewed directly by KLCN during their TLUS work. EPCOR will
follow-up during the Application review.

Application
Section

6.2
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Public

In late 2007, EPCOR began to identify stakeholders with a potential interest in the Project and with whom
EPCOR would consult.
A number of individuals were contacted prior to initiation of the EA process in February 2008 and
correspondence, including meetings and site visits, continued throughout the pre-Application period.
The Section 11 Order issued by the EAO identified the following requirements regarding engagement with
the public during pre-Application:
9.4.

The Proponent must respond to those public comments received [regarding the Terms of
Reference] during the public comment period...

12.1

For the purpose of developing the Application Terms of Reference, the Proponent must
consult with the public residing in communities in the vicinity of the Project on their issues and
concerns with the Project by holding open houses and other consultation activities as
required by the Project Assessment Director.

12.2

One formal comment period of 30 days in duration on draft Application Terms of Reference
will be established by the Project Assessment Director.

12.3

The Proponent must, within any time limits set by the Project Assessment Director, respond
to issues that are identified in comments submitted by the public during the formal comment
period established in accordance with section 12.2 of this Order, and that the Project
Assessment Director considers to be within the scope of the assessment.

Early in the process, EPCOR identified groups and individuals with an interest in the Project based on the
following criteria:
•

Existing tenure holders whose activities might be impacted by the Project;

•

Recreational users who would have an interest in the course of future development in the Project
area;

•

Regional community and business groups who would have an interest in future economic
development and growth in the region;

•

Groups involved in protecting the region’s cultural and heritage resources and potential impacts
to these; and

•

Other individuals with an interest in renewable energy projects in the Region.
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These individuals and groups include:
•

Recreational and community groups

•

Land and resources users/permit holders

•

Guide Outfitters and trappers

3.2.4.1

Land and Resources Users / Permit Holders

The project area overlaps, adjoins, or is close to a number of varied tenure holders identified in the BC
Government’s Integrated Land Resource Registry (ILRR). Further information on specific tenure interests
was gained through direct conversation. Potentially impacted tenures were identified to include:
•

Forestry

•

Oil and gas exploration and extraction

•

Coal and aggregate quarry claims

•

Trapping

•

Guiding-outfitting

•

Telecommunications

EPCOR’s outreach to area tenure holders had the following goals:
•

Develop tenure holders’ awareness of the proposed Project by providing information on the scope
of the project, an outline of anticipated regulatory processes, and discuss where the Project Area
overlaps, adjoins or is close to other existing tenure areas;

•

Provide contact information so that tenure holders could contact EPCOR with questions and
concerns about potential Project impacts on their interests;

•

Create opportunities for focused discussions on potential impacts and move toward the
development of mitigation strategies, where appropriate;

•

Identify areas of mutual interest with other tenure holders, particularly around road access, road
improvement and maintenance and

•

Meet directly with tenure holders as necessary to uphold shared interests.

Application for an Environmental Assessment Certificate
Quality Wind Project

- 109 -

EPCOR Power Development (BC) Limited Partnership
June 2009

EPCOR commenced contacting selected individual tenure holders in February 2008. Further contact in
June provided project information to identified tenure holders within a 5 km radius of the Project Area.
Further contact included:
•

In July, an initial e-mail to 30 tenure holders and associated government departments (Forests,
Oil and Gas Commission, Front Counter, ILMB), providing general information on the project and
contact information for further information requests;

•

In July and August, follow-up calls to confirm receipt of the initial e-mail, to assess interest in
further conversations and/or to identify additional tenure holders to contact; and

•

As requested, additional information sent to tenure holders (noted below), including maps and
GIS coordinates.

In November 2008 a preferred Project design layout had been developed and further steps were taken to
advise tenure holders with interests in the area. This action included meetings at the project site with two
hunting-guiding and trapping tenure holders and additional phone contact with companies with land
tenure holdings in the area.
As part of this work, members of the Project team also had several discussions with staff at the ILMB to
outline potential tenure issues and assess strategies for integrating the Project, considering known tenure
issues. A focused meeting was held with the ILMB in January 2009 to search out any tenures overlapping
the preferred design area. EPCOR committed to adjusting the boundaries of the preferred design area to
eliminate overlap. Details of contact with specific tenure groups are provided below.
Forestry
West Fraser’s representatives were contacted in February 2008 regarding shared use of existing and
proposed new roads in and near the Project Area where they hold tenure (see Section 6.3). West Fraser
indicated willingness to discuss EPCOR using their roads and agreed that using existing roads would be
preferable to developing new ones and also provided past forestry information along. EPCOR has
indicated its interest in developing a shared-use agreement for West Fraser’s roads within the Project
Area. EPCOR plans for more discussion with West Fraser during the Application review.
When contacted in February 2008, Louisiana Pacific indicated that the company’s annually updated fiveyear cutting plan proposed no cut-blocks in the IUP area.
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Oil and Gas
EPCOR identified tenure holders within the 5 km buffer around the Project Area. In July 2008, Project
information was e-mailed to these companies with a request for advice on any concerns they might have.
EPCOR followed up with further contact throughout the remainder of 2008 and the early part of 2009, in
line with the following goals for the pre-Application period:
•

Determine any potential land use conflicts and opportunities such as for access; and

•

Establish a basis for future discussions.

Based on response to the initial contact and ILMB input, several companies were identified for further
contact. All known drilling licenses, PNG leases, well sites, and seismic lines (drawn as cut lines) that
overlap with the Project Area are shown on Figure 6.4-2. As well, a summary of contact with the main
interest holders are indicated in Section 6.4.1.3 (Oil and Gas).
One interest holder, ConocoPhillips Canada, which operates a pipeline on the eastern edge of the 5km
buffer around the IUP (near the Hourglass Creek) requested further information on the details of the
proposed project layout. Discussions are ongoing, and will continue until all issues or potential conflicts
have been resolved. Further discussions will also involve the potential use of the existing road network in
the Project Area.
Coal and Aggregate Tenure Holders
In July 2008, a map of the 5 km buffer area and Project information was provided to Hillsborough
Resources and Kennecott Canada Exploration Ltd., both of which have coal tenure in the Project Area.
Walter Hees Construction Ltd. was also contacted in July, but its active quarrying licences in the local
study area currently indicate no project overlap.
Following further correspondence, Hillsborough has noted that they do not see any immediate issues with
the Project layout and have no immediate plans for any development in this area and as this is the edge
of their tenure, it is unlikely any development would occur in the overlap with the QWP Project Area.
An information update, including a project area map, description and ILRR reports were sent to Kennecott
in February 2009. Kennecott sent EPCOR a letter on February 5, 2009 confirming that the proposed
QWP does not conflict with their future exploration plans and granted authorization to proceed.
Maps of MoTI quarry reserves were sent to MoTI in February 2009. MoTI replied that these reserves will
be reviewed in near future and at that time a determination of any changes to future land status will be
made.
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Guides-outfitters and Trappers
Guide-outfitters and trappers were identified for engagement based on the proximity or overlap of their
tenures to the Project Area. Contact with these individuals commenced in February 2008, at which time
overview information about EPCOR and the Project was sent to those who could be reached. This
information included the proposed Project size, scope and location. In April 2008, individuals not reached
in February were contacted. During these calls, Project team members sought responses from contacted
trappers and hunter-guides, whose comments are summarized in Table 3-5. Contact was made with the
owners of the following numbered interests:
Guide-outfitters (interest ID#):

Trappers (trapline #):

484191
484182
1361709
484195

TR0721T008
TR0720T007
TR0720T010
TR0721T003
TR0721T007
TR0721T011
TR0721T009

In May, EPCOR continued to have more focused discussions with individuals whose tenures overlay the
IUP. The Project area is within the boundaries of Guide-outfitter interest ID 484191 and the holders of
traplines TR721T007 and TR721T008. Guide-Outfitter 484182 also holds a trapping tenure at the
northern section adjacent to the Project Area. As requested by the KLCN, trapline holder TR0720T007
was interviewed by the KLCN as part of the traditional land use study and EPCOR hopes to follow up
during the Application review. Other trapping and guiding-outfitters tenures in the area were also
consulted by the Project team as described below.
On July 10, 2008 the Project team met Guide-Outfitter 484182, as well as trapline holders TR721T007
and TR721T008 at the open house held in Dawson Creek. A Project team member provided each with an
overview of the QWP project site. Trapline holder TR721008 expressed some concern with potential for
impacts to old growth forest stands, noting the importance of this habitat for species like Marten, Fisher
and Lynx. In response, EPCOR committed to further discussions and a site visit and fulfilled this request
in mid-November. On site, the trapline holder comments regarding trapping, the Project and general
development in the area including cumulative impacts, protection of important habitat, and trapping and
populations. The trapline holder recommended that the footprint focus on cleared, burnt and clear-cut
areas to preserve the viability of trapping for the long term. Over 50% of the footprint meets these criteria.
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A project team member met guide-outfitter 484191 at his residence in October 2008 to provide more
information on the Project. At that time, the guide-outfitter expressed interest in a site tour of the Project
area and a visit was made in November. During this visit, the tenure holder provided his views on the
project and development in the area. He provided information on annual changes in wildlife, noted
methods of data collection, noted increase of hunters and predators with new roads and the importance
of preserving game trails. With new roads only 0.5 to 3 km in length in an area with many existing roads,
the Project Area is not being opened up to a great extent.
The other Guide-outfitters and trapline holders noted above were contacted by phone and, where
possible and requested, received information by e-mail. This contact commenced in February 2008.
Further discussion with the Guide-Outfitter holding tenure 484182, the holders of trap line tenures
TR721T007 and TR721T008 and others interested will occur during the Application review process.
Project team members will arrange with these individuals to discuss preferred Project design, view the
results of field work to date, and visit the site again if desired. The Project team will seek their further input
on proposed impact mitigation strategies.
Other Tenure Holders
There are three telecommunications towers within the Project Area (see Figure 6.1-1). Contact with the
owner and manager of these towers, Petron Communications, was initiated in April 2007. At that time, a
Petron representative made a general observation that wind turbines placed too close to microwave
towers can interfere with signal transmission.
Direct consultation with several telecommunications companies (including Petron) are recommended as
per the Radiocommunication, Radar and Seismoacoustic Systems Inventory and Preliminary Impacts
Assessment, prepared by Helimax Energy Inc. in December 2008. In early February, letters were sent to
these companies notifying them that some of the proposed turbines shown in the Helimax
Radiocommunication System Plan overlap with the recommended consultation zones, and also provided
contact information for any additional project details or to discuss the technical information contained in
the study in greater detail (see Table 6.1-4).
CN Rail was contacted about the Project in December 2008. Maps of the Project area were forwarded. At
this time, no issues or potential conflicts have yet been identified by CN Rail regarding the QWP and the
railway is not within the Project Area.
At one point along the proposed Project transmission line ROW, west of the Murray River, the northwest
corner of a privately owned plot of land lies about a hundred metres or more to the southeast of the ROW,
based on preferred design. (The proposed line runs nominally northeast to southwest at that location.)
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Project team members visited the land owners in person in July 2008 and told them about the Project and
the proposed transmission line. Another Project team member discussed the proposed line with the
owners by phone in September 2008. Further discussion occurred in February 2009 and, at that time,
permission was obtained for a team member to walk this property to assess potential visual impacts.
Subject to confirmation through surveying and final design, this initial assessment indicates that there will
likely be no visual impact from the owner’s home. The home is on the order of 500 m south of the
northern end of the property. To keep the owners fully aware of potential visual or other impacts, EPCOR
will consult with them again during Application review and as the Project advances through the
development process. The owners have expressed a desire to discuss the potential mutual benefits of
EPCOR sharing use of the road approaching their property and contributing to its upkeep.
Recreational Users
Given the importance of Project site suitability for a wind power development, EPCOR contacted
organizations and individuals who are knowledgeable of the recreational and cultural values of the
residents of Tumbler Ridge and area. Toward this, EPCOR sought early input from two key groups:
•

Wolverine Nordic and Mountain Society (WNMS)

•

Tumbler Ridge Museum Foundation (TRMF), which supports the Peace Region Palaeontology
Research Centre (PRPRC)

Beginning in October 2007, EPCOR contacted members of these groups to introduce the Project and to
hear their initial thoughts about the proposed project site. In February 2008, EPCOR’s team met in person
with several members of these groups, including the Director of the PRPRC, and Dr. Charles Helm,
Secretary of the WNMS and board member of the TRMF. During this meeting, maps of the IUP were
reviewed the IUP and there was discussion of areas that might be considered of interest regarding
palaeontological resources. No significant recreational uses were identified (hiking, cross-country skiing).
Members of the Project were also provided with a draft section of Dr. Helm’s new book (Exploring
Tumbler Ridge, 2008) which discusses the potential of wind power in the Tumbler Ridge area. Given his
knowledge of the area’s natural and human history, the team did – and will continue to – lmaintain contact
with Dr. Helm throughout all phases of the Project and the during the Application review phase. In
November, Dr. Helm provided a letter indicating his support for the Project. With permission of Dr. Helm,
a section of this letter is provided below:
In my most recent book, I expressed my opinion on wind energy in the Tumbler Ridge area. In
summary, I look forward to the development of wind energy here, but want to see it done right. As
with all industrial projects, selecting a site where impacts can be minimized is vital for the community.
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I have had significant concerns with some of the other sites that have been proposed, some of which
are in the remaining pristine wilderness that we have, and I have formally reported these concerns.
One particular concern was the access roads that would need to be built into this wilderness.
By contrast, I believe that EPCOR has selected a good site for this project. EPCOR has also
indicated that it plans to build upon an existing road network where possible, in an area which is
already quite significantly disturbed and which is close to a major highway. These features will help
minimize disturbance in the area. The Quality Site is also different in that it is primarily an elevated
plateau, rather than a mountain ridge, and is below tree-line. Although one would need to see the
detailed studies to comment meaningfully, one intuitively suspects that the impact on birds and bats
would consequently be less, as there would not likely be a zone of concentration as one would
encounter on alpine ridge tops.
I also appreciate EPCOR’s commitment to on-going dialogue with the community. I met with EPCOR
late in 2007 and have had several discussions with them about the project since. They seem
genuinely interested in listening to local residents and incorporating feedback where possible.
From the TRMF perspective, we discussed the possibility that the EPCOR activity would encounter
dinosaur footprints or bones, and the company has expressed an interest in cooperating on this.
From the WNMS perspective, we reviewed our hiking trail network, and the possible impacts that
various powerline routes would have on these trails and visual quality objectives. Thankfully, EPCOR
appears to have absorbed this information and appears committed to choosing the route that would
have the most minimal effect.
The fact that EPCOR is an established Canadian generation company with 100 years of history and
has been one of Canada’s Top 100 employers for almost a decade is exciting for the community.
Tumbler Ridge, with its near-death experience in 2001 after the closure of the coal mines, would
indeed benefit from further diversification of its economy through a project like this.
Reassuringly, EPCOR has stated its commitment to developing this project in an environmentally
sound manner and to on-going dialogue with residents. Within the context of wind energy
development in the Tumbler Ridge area, this therefore appears to be the most suitable project I am
aware of.
Finally, from my repeated cross country ski trips and cross country running trips to the project area, I
can testify to the fact that the wind almost always seems to be blowing there.
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The Project team also met with the Director of the PRPRC. At a meeting in February 2008, the Director
noted the Project is located in an area with a high potential for dinosaur fossils. He noted an interest in
monitoring excavations during the construction of the QWP. Discussions continued through 2008
regarding the project and mitigation.
Key comments and observations from members of these groups:
•

As the Project site is not on a high elevation ridge, it has the potential of having less impact on
birds and bats.

•

This site has an advantage over other areas proposed for wind development as there are
previous industrial impacts. We’d prefer to see development here, rather than in undisturbed
areas.

•

There is not a lot of cross-country skiing, hiking or snowmobiling that takes place in that area.

General Public
As component of the EA process, a 30 day Public Comment Period was held from July 2 to August 2,
2008 regarding the draft ToR. During this period, members of the public were provided opportunities at
two open houses to learn more about the Project, the BCEAA process and make comments to the EAO
about the Project’s draft ToR and the visual landscape inventory update for the Project Area from July 2
to August 1, 2008. Advertisements, included in Appendix A, were placed in five local newspapers
(Coffee Talk Express, Dawson Creek Daily News, Northeast News, Peace Country Spotlight, Tumbler
Ridge News) papers to inform the public of the public comment period. Advertisements regarding the
visual landscape inventory appeared in the Tumbler Ridge News and the Peace Country Spotlight
(Appendix B).
Open houses were held at the following locations:
Tumbler Ridge, July 9, 2008
4:00 pm to 9:00 pm
Tumbler Ridge Community Centre
Dawson Creek, July 10, 2008
4:00 pm to 9:00 pm
Dawson Creek Super 8 Motel
The materials used for this meeting are included in Appendix C.
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A total of 37 people attended these open houses that included a presentation on QWP and was attended
by the EAO, EPCOR and environmental consultants. No written comments from the public were provided
to the EAO specific to the Terms of Reference during these events. As well, no written comments were
received on the visual landscape inventory during the comment period. However, verbal comments made
at the events did result in selection of viewpoints for the visual landscape inventory update and played a
role in focusing the Application on topics such as hunting and trapping.
EPCOR placed copies of the Terms of Reference and visual landscape inventory update at public
libraries in Tumbler Ridge, Chetwynd and Dawson Creek. In July 2008, the Tumbler Ridge Library
displayed information panels about the project to provide more information to residents of Tumbler Ridge.
Since the Project was formally announced in February 2008, the public has received information about
from regional media. News stories appeared in the following:
Date (2008)

February 12

Media outlet
Dawson Creek Daily News
Northeast News
Alaska Highway News
Tumbler Ridge News

February 19

Alaska Highway News

April 10

CJCD TV

July 9

CJCD Radio

July 10

Dawson Creek Daily News
Moose FM

January 30, 2009

Northeast News
Dawson Creek Daily News

February 2, 2009

Tumbler Ridge News

The Tumbler Ridge News has also carried two project update reports prepared by EPCOR. These reports
appeared in editions of the paper on February 11 and September 17, 2008.
Common comments raised by the public and tenure holders, as well as EPCOR’s response are noted in
Table 3-5.
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Comments Raised and Response

Question or Comment

Group

Response Summary

Application
Section

Re Project and EPCOR:
Will you use overhead or
underground collector lines?

Public
DTR

The project will use a combination of overhead and underground cable collection circuits with
predominantly overhead. At each turbine, an underground cable will run to a riser pole,
connecting to an overhead system. It’s anticipated that there will be approximately 45 kms of
34.5kV overhead collector lines which will run near access roads. The 22 km 260 kV line is
overhead.

2.3.3

Will there be a fence around the
towers once they are
constructed?

Public

The turbines will not be fenced. Only the Project substation will be.

2.3.2

Noise from the Project was generally estimated in the following range:

• 60 dB(A) at the turbine base – about the same as a conversation between two people.
• 40 dB(A) at 40 metres from the turbine base – about the same noise level as one would

experience in a library.
The nearest private land is 4 km over and the regulations for noise requirements are that the
sound level for residents should be 40 decibels or less.
This information was provided to the District in June 2008.
Since this time, the modeling shows that no impacts are predicted from the proposed turbines in
operation.

How noisy will the turbines be?

Various

How many houses would be
provided power with this project

Public

With a planned capacity of approximately 142.2 MW, the QWP is expected to provide enough
energy to power up to approximately 42,660 homes (1 MW powers approximately 300 homes).

1.2

Does EPCOR operate other
wind farms?

Public

EPCOR owns and operates the 40 MW Kingsbridge Wind Power Project in Ontario. This was
completed by EPCOR in spring 2006.

1.2

Will you locate an office in
Tumbler Ridge?

Public

The team indicated that it was too early to make commitments to this effect, but we anticipate
that Tumbler Ridge will be the likely location for a local Project office.

Not
included

6.7
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Response Summary

Application
Section

Re Timelines and Process:
What is the timing of the BC
Hydro process? How does this
process work? Is it competitive?

Public

EPCOR submitted its RFP proposal to BC Hydro’s Clean Power Call on November 25, 2008.
This is a competitive process, of which price is a key component. We anticipate contracts being
awarded by BC Hydro in the spring of 2009.

When will the decision be made
to build the Project?

Various

EPCOR’s board will make the final decision about whether the company builds the project,
following the results of the Clean Power Call and the government’s decision on an Environmental
Assessment Certificate for the project.

Not
included

There are tremendous
palaeontological resources in the
area. You could encounter sites
when you excavate.

PRPRC

An assessment of palaeontology resources is included in the Application. EPCOR and its team
have met with staff of the PRPRC to discuss potential of palaeontological finds. EPCOR will work
with the PRPRC to brief construction crews on identifying palaeontological finds and will explore
a site procedure in the event of finds.

5.2

This is a good site to consider a
wind project. It has previous
impacts, and the fact that it’s a
plateau, rather than a high ridge
line, will likely mean less impact
on bird, raptors and bats.

Dr. Helm
and
other
public

Noted

2.1

Re Biophysical:

We are concerned about impacts
to caribou.

The increasing industrial
footprint in the area is putting
pressure on wildlife.

Public

In meetings it was noted that this is being studied. The area has been identified as ungulate
winter range by the MoE. A suite of studies aimed at understanding caribou and the impacts
from the project on them have been conducted. These are winter wildlife tracking, summer lichen
resource surveys, predictive modelling on habitat values, use of MoF collar observations in the
study area and winter road use surveys. The results indicate that few caribou use the area, likely
as a result of low habitat values (including few lichen resources present) and the existing level of
disturbance and winter roads access (wolf access is currently considered to be relatively high).

5.6

Several
hunters/
trappers

This is likely the reason that observations of wildlife use were limited and why habitat
assessment ratings mostly showed the study area to have nil to low value for wildlife. The project
has been purposefully sited in an area that is already subject to some disturbance (Highway 52,
forestry access roads, forestry activity, oil and gas activity), in addition project infrastructure has
been planned to utilise some of this existing development. This is all with the goal of minimising
existing impacts.

5.6.2
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Response Summary

Application
Section

Trapline
holder

Development of the Project is focused on the area close to Highway 52, an area that is already
subject to much noise and disturbance, and which has already been developed for other
activities. In total the project footprint (278 ha) will utilise 37 ha of cutblocks, 22 ha of existing
roads and 92 ha burnt in the Hourglass fire. By siting turbines in this area and utilizing existing
roads, we anticipate significantly reducing overall impacts. As such project-related disturbance
within the breeding season are not expected to be a significant impact over and above existing
impacts that breeding populations face in the study area.

5.7.2 –
5.7.3

Trapline
holder

There is no old growth forest (as defined by MoE) in the study area. There are however areas of
old forest (>140 years in BWBS and >250 years in ESSF), some of which will be affected by the
Project.
Construction of the QWP will impact 20.56 ha of old forests (6.9% of the total area of old forests
in the study area). Impacts are only predicted in the BWBS zone, and only from the proposed
transmission line. In the study area there are no old forests in the ESSF zone, therefore no
footprint impacts from the project. There is 48,236 ha of BWBS old forest in the Kiskatinaw
Plateau (regional study area), the QWP will impact 0.04% of this.

5.5

Hunter

Information provided by hunters and trappers on how to ease wildlife transit through the study
area will be included in detailed design of the project. This includes avoiding steep road cuts and
banks in areas where large animals are known to cross, and most importantly avoiding impacts
to older and more mature forests, in this respect the project has minimised / avoided impacts
through good location choice.

5.6.2

Guideoutfitter

The Province has sole responsibility for managing authorised (and unauthorised) trapping and
hunting. EPCOR would not be responsible for managing hunting and trapping activities.
In respect of hunting and trapping access (and the ability of the project to increase this) and in
respect of predator access (esp. wolves preying on caribou), the study area already has a welldeveloped network of trails and roads. These roads and trails are already used by hunters and
trappers and likely by wolves. During winter surveys on any occasion at least half the 15 roads
and trails off Highway 52 that were surveyed on a regular basis had recent vehicle traffic or were
ploughed. Existing access (for hunting by humans or wolves) is already high, and while the
Project may increase the ease of access it will not open more areas.

5.6.2, 6.4.2
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Response Summary

Application
Section

6.4.2.1

6.7.2.2

Re Social, Economic, Heritage and Health:
Concerned about construction
disturbance during trapping
season.

Trapline
holder

Construction will occur primarily in summer and early fall, and is not likely to disturb trapping as it
typically occurs from October to March. Also, the construction footprint area that would be
impacted during the construction phase as a portion of each trapline is very small (<1%).
Development of the project is focused on the area close to Highway 52, an area that is already
subject to much noise and disturbance.

We have heard concerns about
wind projects proposed for areas
with residences and agricultural
operations, mainly due to noise.

Various

There are no grazing tenures in the Project Area and the closest residence is 4 km from the
turbines. The project operations will not be heard from these areas.

This area is not used often by
members of our recreational
group.

WNMS
members

Noted

We would like to see more
economic diversity in our
community.

Public

Noted.

What type of tax revenues would
be generated in the area?

Public

As the project occurs in both the DTR and the PRRD, further discussion will occur to determine
the appropriate level of taxation. These discussions will include the DTR, PRRD and BC
Assessment.

6.5
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General, including Agencies and Public

EPCOR will continue to engage with government agencies, First Nations, KLCN, KLMSS, other
stakeholders and the general public and following submission of this Environmental Assessment
Application Report.
EPCOR anticipates the following timelines in the Application review process:
Action

Timeline

EPCOR submits Application for screening

Winter 2009

EPCOR submits Application

Spring 2009

Public Comment Period on Application (assume 30 days, beginning no earlier than 7
days after public notification appears)

Spring 2009

Agency/First Nations Comments on Application

Spring 2009

EPCOR to respond to comments received

Spring-Summer 2009

EAO’s assessment report

Summer 2009

EAO Referral to Ministers

Fall 2009

Decision for issuance Environmental Assessment Certificate

Fall 2009

Noted below are planned dialogue and engagement activities that will occur during the Application review
process. Activities specific to First Nations, the KLCN and the KLMSS are additionally indicated below.
General activities during the Application review period include:
•

Displaying hard copies of the Environmental Assessment Application Report and concurrent
ILMB tenure application in the public libraries in Tumbler Ridge and Dawson Creek. Electronic
copies of the report and appendices on CD-ROM will also be available;

•

Posting the Application on the BC EAO project registry website (“e-PIC”);

•

Posting project information and the weblink to the Application on EPCOR’s website;

•

Scheduling open houses and presentations will be held in Tumbler Ridge and Dawson during the
30 day public review period, with details to be determined;

•

Placing notices regarding the open houses in local media prior to the sessions. The notices will
indicate how the public can view the Application documents and address questions to EPCOR;

•

Contact with local media; and

•

Offering to host update meetings and round table discussions (in addition to required as
community open houses), with community groups and local government during the public
comment period.
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The locations of the report, information on the public comment period (timeline, purpose, where to send
comments) and details of the open houses will be advertised in the Dawson Creek Daily News, Tumbler
Ridge News, and the Peace Country Spotlight, in a format acceptable to the BC EAO.
The open houses will be hosted jointly by EPCOR and the BC EAO and will involve a period for one-onone discussions as well as formal presentations, and a question and answer session. The focus of the
open houses is to:
•

Outline the results of the environmental assessment, as presented in the Application Report
focusing on the impact assessment findings including proposed mitigation;

•

Note how issues raised during pre-application have been addressed by EPCOR in the
environmental assessment;

•

Allow opportunity for dialogue on the Project, the Application content and to provide questions
and comments to EPCOR, specialist consultants involved in the assessment and agencies
responsible for approvals;

•

Inform attendees on how they can comment directly on the environmental assessment
Application report; and

•

Discuss the role of the various regulatory agencies and the purpose of the public review period.

Comments provided to the BC EAO during the Application review will be posted on their project registry
website.
Throughout the Application review process, EPCOR will continue to participate in the Project Working
Group activities, including participation at meetings, discussions and submission to information requests,
as required.
Further comments from government agencies, First Nations, KLCN, KLMSS, other stakeholders and the
public will be solicited during the public review period. EPCOR will work to resolve any issues that arise
at this time. A summary of engagement undertaken, questions, comments and issues raised and any
EPCOR’s response will be provided to the BC EAO in a summary report following the public comment
period.
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First Nations

In addition to the activities noted above and to implementing specific commitments made to individual
First Nations during the pre-Application phase, EPCOR will continue to engage identified First Nations in
a manner that meets the spirit, intent and formal requirements of the BCEAA and relevant provincial
consultation policy. This will generally entail the following:
1. Providing

copies

of

the

Application

and

facilitating

access

to

any

supporting

documentation/studies that may be of interest to specific First Nations;
2. Encouraging and facilitating the ongoing participation of the First Nations in the existing Working
Group established by the EAO; and
3. Continuing dialogue with individual First Nations to:
•

Further identifying concerns or the potential for Project-related impacts on the First Nations
identified Treaty and aboriginal interests;

•

Continue working with participating First Nations to identify appropriate mitigation measures
and/or other appropriate means by which to address/resolve potential impacts identified by
First Nations, where appropriate;

•

Assess opportunities for hosting open houses or other forums for dialogue and discussion
about the Project; and

•

Work with First Nations to establish and document the required measures to be included as
Proponent commitments in the context of the EA certification of the Project.

Leading to the submission of this Application, EPCOR has initiated discussions with First Nations in
regards to funding to participate in Application review phase, as well as ways that First Nations are
interested in being engaged. EPCOR anticipates further progress on completing funding agreements
with First Nations for their involvement.
EPCOR will continue to seek or respond to requests for meetings with First Nations throughout the
Application review phase of the assessment process is fully underway.

3.3.1.3

Kelly Lake Cree Nation and Kelly Lake Métis Settlement Society

EPCOR will continue to engage the KLCN and the KLMSS in a manner that meets the spirit, intent and
formal requirements of the BCEAA and relevant provincial consultation policy. This will generally entail
the following:
1. Providing

copies

of

the

Application

and

facilitating

access

to

any

supporting

documentation/studies that may be of interest to specific First Nations;
2. Encouraging and facilitating the ongoing participation of the KLCN and KLMSS in the existing
Working Group established by the EAO; and
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3. Continuing dialogue with the KLCN and the KLMSS to:
•

Further identifying concerns or the potential for Project-related impacts on identified
Aboriginal interests;

•

Continue working to identify appropriate mitigation measures and/or other appropriate means
by which to address/resolve potential impacts, including socio-economic, identified by KLCN
and KLMSS;

•

Assess opportunities for hosting open houses or other forums for dialogue and discussion
about the Project; and

•

Work with the KLCN and KLMSS to establish and document the required measures to be
included as Proponent commitments in the context of the EA certification of the Project.

3.3.2

Post Environmental Assessment Activities

EPCOR is committed to on-going communication with stakeholders, First Nations and other Aboriginal
communities following the conclusion of the Environmental Assessment process, pending on-going
development of this Project. This commitment spans both the construction and operation of the Project.
Following a decision regarding the long-term future of the project (refurbishment or decommissioning
etc.), a communication plan will be developed.
During construction, extensive communication will occur with stakeholders, First Nations and Aboriginal
communities. This will include:
•

Meetings and dialogue with local governments, impacted agencies, stakeholders, First Nations,
KLMSS and KLCN regarding overall construction plans. Input will be sought on anticipated issues
and mitigation plans;

•

Working with First Nations, KLMSS and KLCN in determining and implementing site-specific
mitigation and monitoring during construction and operations;

•

Meetings will be held with local contractors and businesses to discuss local opportunities relating
to the project;

•

A local representative will be designated to manage stakeholder communication regarding
construction issues and day to day communication needs;

•

EPCOR anticipates opening an office in either in the Region or in Tumbler Ridge prior to the start
of construction. This will offer the community a central location to contact EPCOR during
construction;
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Prior to and during construction, information posting, advertisements in local newspapers and
communications with stakeholders regarding major activities and how these activities may affect
the area, (ie traffic, etc.);

•

A separate section on EPCOR’s website will be created to provide regular updates and
information about construction and the Project; and

•

Regular contact will be initiated with reporters from local media to share news of the Project and
construction milestones.

•

Correspondence with tenure holder / land users will continue through detailed design, preconstruction and during construction regarding timing, activities, safety, access and mitigation.

Communication and stakeholder engagement will continue into the operational phase. Activities will
include:
•

Annual meetings with the councils of the District of Tumbler Ridge and the Peace River Regional
District, to provide updates on the project; and

•

As requested and determined through further dialogue, regular updates would be provided to the
Chiefs and Councils of First Nations, KLMSS and KLCN; and

•

On-going dialogue.
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The biophysical and social, economic, heritage and health components included in the scope of this
assessment, outlined in the Terms of Reference (November 2008), were determined based on knowledge
of the Project setting, the potential for impacts from the Project as proposed and through the dialogue and
engagement process. The following biophysical components are addressed in Section 5:
•

Atmospheric conditions

•

Geology and palaeontology

•

Water resources

•

Fish and fish habitat

•

Ecosystems

•

Terrestrial mammals, amphibians and reptiles

•

Birds and bats

The following social, economic, heritage and health components are addressed in Section 6:
•

Communities and services

•

First Nations’ and Aboriginal Communities’ Traditional Land Use

•

Transportation including navigable waters

•

Land designation and use, natural resource use

•

Economics

•

Visual resources

•

Acoustics

•

Human health and safety

•

Heritage and archaeological resources

Accidents and Malfunctions are addressed in Section 7 while commitments for any avoidance of impacts,
mitigation (including compensation), monitoring throughout project life phases and any follow-up activities
are addressed in Section 8.
In early 2009, based on preliminary project information, it was confirmed that the Project would not result
in a CEAA review as there is no federal funding application under the ecoENERGY program through
Natural Resources Canada, and no requirement for either an Approval under the Navigable Waters
Protection Act through Transport Canada nor an Authorization under the Fisheries Act through Fisheries
and Oceans Canada.
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The scope of the assessment focuses on effects for which a reasonably direct causal link can be
demonstrated between some aspect of the project and the resulting effect. Relevant effects are usually
(but not always) those for which a proponent has the ability to implement impact management measures
to mitigate the concern. Where a reasonably direct casual link cannot be established between the Project
and some aspect of the receiving environment, this report will not address the issue.
4.2

GEOGRAPHICAL SCOPE: STUDY AREA BOUNDARIES

Study areas were selected for each biophysical and social component. Local and regional study areas
are discussed at the beginning of each of the component sub-sections in Section 5 and 6. The
geographical scope is based on the local and regional study areas shown in Table 4-1.
Table 4-1

Local and Regional Study Areas

Component

Local Study Area

Regional Study Areas

Atmospheric conditions

None defined

Geology and palaeontology

The Project Area

Water resources

The Project Area plus a 1km buffer

Fish and fish habitat

The Project Area plus a 1km buffer

The Kiskatinaw ecosection: Bearhole Lake
Park to the south, the Kiskatinaw River to
the east, Hwy 49 to the north and the Murray
River to the west; plus 10 km west around
the Tumbler Ridge substation

Biophysical Components

Ecosystems
Terrestrial mammals,
amphibians and reptiles
Birds and bats

6,745.34 ha over and around the
Project Area, with the Project Area
approximately in the centre (Figure
5.5-1).

Social Components
Communities and services*
First Nations’ and
Aboriginal Communities’
Traditional Land Use
Transportation including
navigable waters

Project Area plus a 5km buffer

Peace River Regional District

Project Area for field studies

Territories and asserted areas of interest of
the participating First Nations and Aboriginal
Communities

Project Area plus a 5km buffer

Peace River Regional District

Land designation and use,
resource use

Project Area plus a 5km buffer

Dawson Creek LRMP area – for forestry,
mining, oil and gas, agriculture, water use,
fishing, hunting, guide outfitting, trapping,
parks and protected areas, and recreation
and tourism
Peace River Regional District – for electrical
energy
None defined for private lands

Economics

Project Area plus a 5km buffer

Peace River Regional District

Visual Resources

Project Area plus a 5km buffer

Dawson Creek LRMP area

Acoustics

Project Area plus a 5km buffer

None defined
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Component

Local Study Area

Regional Study Areas

Human health and safety

Project Area plus a 5km buffer

Peace River Regional District

Project Area plus a 5km buffer

Bounded by the Sukunka River, Hook
Creek, Murray River, Bulley Creek, Red
Deer Creek, Wapiti River, east to the Alberta
border, north to Highway 97, west to
Chetwynd, and back to the Sukunka River.

Heritage and archaeology
resources
Note:

* The exception is for communication towers where consultation areas are used.

Local study areas (LSAs) are based on the potential area of project impact and the impact assessment
focuses on these areas. The regional study areas (RSAs) are based on a logical area where existing
‘desk-top” data is available for the component. Specific rationale for selection of these study areas is as
follows:
•

Biophysical RSA – An appropriately large (but not too large so as to be unwieldy) regional area of
similar biogeoclimatic units was selected. The Kitskatinaw Plateau Ecosection (plus a portion of
the neighbouring Hart Foothills Ecosection to include the west portion of the transmission line)
was selected as it contains similar raised plateau topography and spruce forests as the Project
Area, with similar management (forestry). The mainstem watercourses of the watersheds the
Project is located within (Murray and Kitskatinaw Rivers) are included in this area.

•

No air quality LSA was selected as air quality is most often addressed at a regional scale and the
potential project impacts and existing conditions did not warrant a LSA focus.

•

Geology and palaeontology LSA – Project geotechnical and terrain studies focus on the Project
Area and palaeontology could be impacted within portions of the final footprint, within the Project
Area.

•

Water resources and fish LSA – The Project Area with a 1 km buffer allows for field studies at a
local level to determine nearby changes. This allows consideration of all upstream portions of
watercourses within the power production portion of the Project Area, addressing the potential for
barriers to fish passage. This also captures downstream potential impacts from the Project, such
as temporary sedimentation during construction.

•

Ecosystems and wildlife LSA - The footprint is about 5% of this LSA, so a much larger area has
been studied than is proposed to be impacted. The area selected is considered appropriate for
the likely extent and nature of impacts associated with the Project and to understand how these
may affect the wildlife resources present (migratory birds and ungulates) and their habitat. This
approach also allows flexibility for final design, as ecosystem and wildlife data has been collected
to assess infrastructure in any location within the Project Area without requiring further field work.
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Communities and services / transportation / economic / human health and safety RSA and LSA –
Information on demographics, industries and jobs were able to be collected for the PRRD, the
RSA and other topics could be summarized within this boundary. With a 5 km buffer around the
Project Area as the LSA, more detailed information could be collected through desk-top review
and correspondence. Economics and health and safety could be addressed through the inclusion
of the Town site of Tumbler Ridge and local land users in this LSA. Communication towers within
this LSA utilize “consultation zones” as the LSA where tower owners are consulted on the Project,
as per Radio Advisory Board and CanWEA guidelines, discussed in Section 6.1.

•

First Nations’ and Aboriginal Communities’ Traditional Land Use RSA and LSA – The RSA is
based on the Territories and asserted areas of interest of the participating First Nations and
Aboriginal Communities while the traditional land use field work was focussed in the Project Area
as the LSA, where potential impacts can be defined and addressed.

•

Land designation and use, resource use RSA and LSA – The Dawson Creek LRMP area was
used as the RSA for most components as the LRMP provides regional planning for these
components. The PRRD was selected as the RSA for electrical energy given the focus on energy
production within this boundary. No RSA was defined for private lands as this was not deemed to
be particularly relevant for this assessment. With a 5 km buffer around the Project Area as the
LSA, details on land designation and use as well as resource use could be collected through
desk-top review and correspondence, Project Area selection / preliminary and preferred design
planning undertaken to avoid some uses and all known tenure holders (and private land owner
near the Project Area) contacted regarding potential impacts.

•

Visual Resources RSA and LSA – The LRMP area was selected as the RSA as visual resources
are a component of this plan. Viewpoints selected were within 5 km of the Project Area, the LSA.

•

Acoustic RSA and LSA – The Project Area plus 5 km was deemed to be an adequate LSA to
bound any acoustic impacts of the Project, and does include residential areas, focus receptors. A
RSA was not determined to be warranted given that the focus is on local receptors.

•

Heritage and archaeology resources RSA and LSA –The archaeological overview assessment
collected information on known archaeological sites and assessed information on potential within
5 km of the Project Area (the LSA) to assist in defining the likely potential within the Project Area.
Selective information regarding large projects, or anything significant that added to the ability to
predict archaeological potential within the Project Area, was collected for the RSA.
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TEMPORAL SCOPE

The temporal scope of the environmental assessment includes two years for construction, 25 years for
operation and approximately six months for decommissioning (or refurbishment), plus continued
operations if the project is refurbished. If refurbished, the temporal scope of the following operational
phase and subsequent decommissioning or refurbishment is not known at this time. However, the type of
activities that would occur during all phases are addressed in this assessment.
This

assessment

addresses

changes

from

the

Project

on

construction,

operation

and

decommissioning/refurbishment on existing (2008) biophysical and social conditions.
4.4

GENERAL METHODOLOGY

Environmental assessments are used to examine potential impacts and benefits during early planning
stages of a project, allowing for refinements in Project design and development of mitigation measures to
manage the environmental and social impacts. As outlined in the Introduction (Section 1), Project review
under the BC Environmental Assessment Act is required for the Project development to proceed.
The scope of the Project was outlined in Section 2. This environmental assessment was conducted
through completion of the following steps:
1. Scoping and issue identification;
2. Environmental field investigations and literature review to establish existing (baseline) conditions;
3. Analysis of impacts on existing biophysical conditions;
4. Analysis of impacts on social conditions;
5. Identification of mitigation measures for potential impacts;
6. Discussion of accidents and malfunctions as well as impacts from these;
7. Determination of residual impacts and prediction of significance; and
8. Recommendations for monitoring.
Scoping and issue identification ensures that an assessment remains focused and the analysis
remains manageable and practical. Scoping involves the identification of key issues of concern and the
identification of temporal and spatial boundaries. Key environmental and social issues have been raised
through literature reviews and field studies for this Project, through experience on similar projects and
through discussions with various agencies, First Nations, stakeholders and the public.
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The impact assessment is based on spatial and temporal boundaries, as discussed in Sections 4.2 and
4.3 above. The scope of the assessment focuses on effects for which a reasonably direct casual link can
be demonstrated between some aspect of the project and the resulting effect. The predicted changes to
environmental and social components over the Project life were then considered and analyzed using
technical data and professional judgment.
As it is not often possible, nor particularly useful, to measure impacts on all possible receptors (at the
component or species level), it is advantageous to focus on a limited number of locally significant and
measurable receptors that will serve as surrogates for the environmental components as a whole. The
same can be said for the social context. This process involved the selection of a few Valued Ecosystem
Components (VECs) and Valued Social Components (VSCs) to represent most environmental and
social components (such as wildlife and land use). VECs can be defined as features of the regional
environmental and social setting selected to be a focus of an environmental assessment because of their
ecological, social and economic value and their potential vulnerability to impacts of the Project. VSCs are
cultural, social, economic, and health aspects which, if affected by the Project, would be of concern to
local human populations and/or government regulators. VECs and VSCs were selected during the
scoping phase of this environmental assessment, as shown in Section 4.5.
Mitigation activities are proposed to reduce or eliminate adverse environmental and social impacts.
Under CEAA, mitigation is defined as taking action above and beyond ‘normal’ Project design and
operation to reduce undesirable impacts to acceptable levels. Mitigation measures are recommended for
identified adverse environmental and social impacts in Sections 5 and 6. Residual impacts are those
impacts remaining after mitigation measures have been considered.
Predicting whether a project is likely to cause significant adverse environmental impacts (significance)
involves determining whether adverse environmental impacts are significant and whether significant
impacts are likely. The proposed methods for determination of significance are outlined in Section 4.6.
Accidents and malfunctions are discussed in Section 7 as well as a brief summary of potential
biophysical and social impacts from them.
Monitoring programs are typically conducted during project construction and operation provide a means
to assessing if mitigation is adequately followed, while follow-up programs are generally conducted to
confirm if the assessment of impacts in the environmental assessment report were accurate. These
programs can be specific to component impact assessments. The proposed monitoring and follow-up
programs are outlined with other commitments to future mitigation and compensation in Section 8.
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KEY ISSUES AND SELECTION OF VALUED ECOSYSTEM AND SOCIAL COMPONENTS

The criteria considered in selection of VECs for this Project, as per the Terms of Reference were:
•

Presence in the local and regional study areas (based on the literature and field investigations);

•

Ecological (conservation) importance;

•

Existing monitoring data that has established a baseline;

•

Vulnerability to Project-specific impacts; and

•

Local, First Nations and/or socio-economic importance.

The criteria considered in selection of Valued Social Components (VSCs) were:
•

Presence in the local and regional study areas (based on the literature and field investigations);

•

Existing monitoring data that has established a baseline;

•

Vulnerability to Project-specific impacts; and

•

Local, First Nations, cultural, and/or socio-economic importance.

The following list of VECs (Table 4-2) and VSCs (Table 4-3), were the focus of this impact assessment.
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Selected Valued Ecosystem Components (VECs)

Biophysical
Components

Assessed
in the EA

Presence in
the Local
Study Area

Ecological
Importance in
Local Study
Area

Historical
monitoring
data in Local
Study Area

Yes

Low

No

Potential for
Project-specific
impacts

Proposed as
a VEC in the
Application

Rationale

Atmospheric conditions
Air quality
Climate
Geology, terrain
stability and soil

Palaeontological
resources

Yes – minor
detail

Not measurable

No

No negative impact from
project predicted. Expected
to be positive globally.

No
Yes – minor
detail

Little potential for a
measurable impact.

Yes

No

No

Low

No

Predominantly addressed
through design.

Yes

Yes

Yes

Yes

Yes

No

To be addressed and
mitigation proposed but
currently no legal protection
and not addressed in any
other environmental
assessments in region.

Yes

Yes

In some areas

Some in
region

Low

No

Potential project impacts
limited to new or upgraded
watercourse crossings.

Water resources
Watercourses and
hydrology

Surface water quality

Yes

Yes

Yes

No

Some – during
construction

Yes

Potential impacts to water
quality from sedimentation,
temperature change and
water chemistry (acid rock
drainage potential and
accidental spills from
construction activities).

Hydrogeology
(groundwater) – flow
and quality

Yes

Yes

Potentially

No

Low

No

Potential project impacts
limited.

Application for an Environmental Assessment Certificate
Quality Wind Project

Biophysical
Components

Assessed
in the EA

Presence in
the Local
Study Area

- 134 -

Ecological
Importance in
Local Study
Area

Historical
monitoring
data in Local
Study Area

EPCOR Power Development (BC) Limited Partnership
June 2009

Potential for
Project-specific
impacts

Proposed as
a VEC in the
Application

Rationale

Fish and fish habitat
Salmonids (including
bull trout)

Non-salmonids

Yes

Yes

Some
portions

Yes

Some portions

Low

Some areas

Some

Yes

No

Yes

Baseline established by
existing data.
Potential construction
impacts.

No

Protection focussed on the
more sensitive and higher
valued salmonids will also
protect other fish species.

Yes, if present

‘At risk” plant species
(SARA or CDC), if present,
may be impacted by project
footprint.

Ecosystems
Rare plants

Ecosystems in general

Yes

Yes

Potential

Yes

Yes

Low

Some

Some

Yes, if present

Yes

No

Habitat loss and important
ecosystems addressed in
report and elsewhere for
VECs.

Rare ecosystems

Yes

Unlikely

Yes

Some

Yes, if present

Yes, if present

“At risk” ecosystems (CDC),
if present, may be
threatened by project
footprint.

Wetland ecosystems

Yes

Potential

Potential

Some

Yes, if present

Yes, if present

Wetland habitat loss
potentially effects resources
for wildlife and water quality.
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Potential for
Project-specific
impacts

Proposed as
a VEC in the
Application

Rationale

Wildlife

Northern Caribou

Yes

Yes

Yes

Yes

Yes

Yes

A species at risk.
Baseline established by
existing data and surveys.
Project impacts could
include habitat loss sensory
disturbance and increased
predator access.

Other ungulates (e.g.
moose, deer, sheep,
mountain goat and elk)

Yes

Yes for
some
species

Yes

Yes

Yes

Yes

Baseline established by
existing data and surveys.
Project impacts could
include habitat loss sensory
disturbance and increased
predator access.
Moose and deer known to
be present; to confirm for
other species.

Fisher & Wolverine

Yes

Yes

Yes

No

Low

Yes

Potential for loss of prey.
Species at risk (provincially).

Grizzly bear

Yes

Potential

Yes

No

Yes

Yes

Species at risk (provincially).

Other mammals
(furbearers,
carnivores, small
mammals)

Yes

Yes

Variable

No

Yes

No

Construction and operation
may result in habitat loss
and sensory disturbance.
Potential for loss of prey for
carnivores and other
resources.

Western toad

Yes

Potential

Yes, if present

No

Potential

Yes, if present

A species at risk.
Potential for habitat loss, if
area utilized.

Other amphibians and
reptiles

Yes

Possibly

Low

No

Potential

No

Potential for habitat loss.
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Potential for
Project-specific
impacts

Proposed as
a VEC in the
Application

Rationale

Bats and Birds

Resident bats

Yes

Yes

Yes

No, some for
region

Yes

No

Generally travel below
turbine height.
Potential to avoid
hibernacula and feeding
locations.

Migratory bats

Yes

Yes

Yes

No, some for
region

Yes

Yes

Recent research has
confirmed most bat
casualties at wind energy
projects have been
migratory species.
Northern long-eared myotis
is a species at risk
(provincially).

Migrating birds

Yes

Yes

Yes

No, some for
region

Yes

Yes

Migrating birds at risk of
collision with operating wind
turbines.

Yes

Migrating and resident
raptors at risk of collision
with operating wind turbines.
Some are species at risk
(provincially).

Yes

Potential presence of
species at risk.
Birds at risk of collision with
operating wind turbines.
Habitat loss a potential
threat to breeding birds.

Migrating raptors

Breeding birds

Yes

Yes

Yes

Yes

Yes

Yes

No, some for
region

No, some for
region

Yes

Yes
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Selected Valued Social Components (VSC)

Major Social
Components

Assessed
in the EA

Presence in
the Local
Study Area

SocioEconomic
Importance

Cultural
Importance

Baseline
established
by historical
monitoring

Potential
for projectspecific
impacts

Proposed
as a VSC in
Application

Rationale

Communities and services
Accommodation,
emergency
services

Yes

Nearby

Yes

No

Yes

Potential

No

Draw on services as part of a
project near a community.

Transportation

Yes

Yes

Yes

No

Some

Yes

No

Project planning to involve
Ministry of Transportation and
other road tenure holders.

Infrastructure,
water use

Yes

Some
components

Yes

No

Yes

Potential

No

Interruption to services
unlikely.

Yes

Potential for project impacts on
radio-communications based
on tower locations and lines of
communication.

To be
determined

To be identified through First
Nations / Aboriginal input and
documented in the Application.
Alternate methods than VSC
selection may apply.

Radiocommunications

Yes

Yes

Yes

No

For some

Yes

First Nations and Traditional Use
To be identified
through First
Nations /
Aboriginal input
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Cultural
Importance

Baseline
established
by historical
monitoring

Potential
for projectspecific
impacts

Proposed
as a VSC in
Application

No

For some –
through
tenure status

Yes

No

No valued social components
related to land designations
have been identified.

Yes

Yes –
documented
for region

Yes

No

Project area not specifically
identified as a recreational
area compared to other areas
nearby.

No

No interference with navigation
from a transmission line
crossing of a watercourse. To
determine if road crossings are
proposed over potentially
navigable waters.

Yes

Impacts on wildlife
hunted/trapped and
disturbance to setting.

Rationale

Land designation and use, natural resource use
Land and
resource
designations,
tenure and use
Recreational
activities

Yes

Yes

Yes

Yes

Potential

Yes, in
region

Navigable waters

Yes

Yes –
transmission
line option

Yes

No

Yes –
documented
for region

No for
transmission
line, to
determine
for roads

Hunting and
trapping

Yes

Yes

Yes

Yes

To determine

Yes

Economics
Local and
regional
economy

Yes

Yes

Yes

No

Yes

Positive

No

Positive impact expected.

Yes

Yes

Potential

No

Yes

Yes

No

No valued social components
related to visual resources
have been identified.

Visual resources
Visual sensitivity
units from
viewpoints
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Baseline
established
by historical
monitoring

Potential
for projectspecific
impacts

Proposed
as a VSC in
Application

Rationale

Acoustics
Acoustic impact
on residences
and institutions

Yes

n/a

Yes

No

No

No

No

Turbines are a distance from
residences.
Operational noise assessment
required for project tenure on
Crown Land.

Human health and safety
Air quality

Yes

Yes

Yes

No

No

No

No

Not identified as an impact on
human health.

Infrasound (see
above for
acoustics)

No

Potential

Yes

No

No

No

No

Not identified as an issue from
wind turbines (as per HGC
Engineering, 2006).

Electromagnetic
field

Yes

Potential

Yes

No

No

Yes

No

Based on location of potential
transmission lines.

Potable water

Yes

Yes –
transmission
line option

Yes

No

Yes

Yes

No

Based on construction and
operations activities.

Country foods;
Traditional foods

Yes

Yes

Yes

Yes

No

No

No

Not identified as an impact on
human health.

Safety risks

Yes

Yes

Yes

No

Potential

Yes

No

Mainly related to workers.

Yes

Protected under the BC
Heritage Conservation Act.
Applies to any newly
discovered resources.

Heritage and archaeological resources
Heritage and
Archaeological
Resources

Yes

Yes

Yes

Yes

Some

Yes
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DETERMINATION OF SIGNIFICANCE

For each residual effect the following criteria were applied (using as a guide the CEA Agency “Reference
guide, determining whether a project is likely to cause significant adverse effects”, November 1994):

Extent: geographic extent of the adverse impact identified:
Project footprint – project footprint (within the Project Area outlined) only
Local Study Area – local study area specified for the component (or to 1 km beyond the project
footprint)
Regional Study Area – regional study area specified for the component (or to 5 km beyond the
local study area)
Magnitude: magnitude of the impact:
Negligible – no measurable change over the baseline condition
Low – impact expected to be measurable above baseline, but well within generally accepted
standards such as regulations, guidelines or tolerance (e.g. the sensitivity of the component to
impacts, the location of impacts within the extent of the component (i.e., edge or core), component
rarity, proportion of unaffected area for component available)
Moderate – impact measurable and expected to be above baseline, but close to accepted
standards such as regulations, guidelines or tolerance
High – impact expected to exceed accepted standards such as regulations, guidelines or tolerance
Note – special consideration for magnitude needs to be given for situations where standards are
already exceeded in baseline condition (naturally or anthropogenically – see ecological context)
Duration / frequency: likely duration of the potential impact:
Short – intermittently during construction (and/or decommissioning)
Medium – continuous during construction (and/or decommissioning) or intermittently during
operations
Long – continuous during construction and operations, or continuous during operations
Reversibility: potential for the impact to be reversed or naturally ameliorated back to the baseline level
after the duration of the impact is over:
Yes – biophysical or social condition will return to baseline after impact is removed
No – biophysical or social condition will not return to baseline after impact is removed
Change – the impact on the biophysical or social condition will reverse (to a new baseline) after it
is removed
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Probability: likelihood of impact occurring if the Project proceeds:
Low – up to 33 % chance of predicted impact occurring
Moderate – 33 to 66 % chance of predicted impact occurring
High – over 66 % chance of predicted impact occurring
Ecological/Social context: the ecological or social environment and its ability to absorb change:
Intact – a near pristine landscape, ecological environment or social situation
Developed – developed or altered landscape, ecological environment or social situation
Well-developed – intensely developed or altered landscape, ecological environment or social
situation

An overall assessment of the significance of adverse impacts was determined as a qualitative judgement
from the results of the above criteria, taking into account the level of impact for each characteristic. For
example, as per the guidance provided in the “Environmental Impact Statement Guidelines for
Screenings of Inland Wind Farms under CEAA” (NRC, 2003) and the Guide for Preparing Terms of
Reference (BC EAO, 2007) definitions include:
•

Minimal impacts are those that, after taking into consideration applicable mitigation measures,
have been assessed to result in a slight measurable change in a resource during the construction
phase, but the resource is expected to return to baseline levels.
This generally includes impacts that are at the project footprint or local study area, of negligible to
low magnitude, of short or medium duration, reversible, of any probability and/or within a
developed or well-developed environment.

•

Low impacts are those that, after taking into consideration applicable mitigation measures, have
been assessed to result in a slight measurable change in a resource during the life of the project.
Research, monitoring and/or recovery initiatives would not normally be required.
This generally includes impacts that are at the project footprint or local study area, of negligible to
low magnitude, of long duration, reversible, moderate or high probability, and/or in a developed or
well-developed environment.

•

Medium impacts are those that, after taking into consideration applicable mitigation measures,
have been assessed to result in a measurable change in a resource, but no loss in productive
capacity (stable level in project area during and after project). Regional management actions
such as research, monitoring and/or recovery initiatives may be required.
This generally includes impacts that are within a range of geographical extent, of low to moderate
magnitude, within a range of duration, reversible or change, of high probability, and/or within an
intact to well-developed environment.
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High (or significant adverse) impacts are those that, after taking into consideration applicable
mitigation (including compensation) measures, are expected to result in a threat to the
sustainability of the resource and should be considered a management concern (e.g., change in
populations of, or habitat for, wildlife species such that population level impacts are anticipated).
Research, monitoring and/or recovery initiates should be considered.
This generally includes impacts that are over the regional study area, of high magnitude, of long
term duration, not reversible, of high probability and/or in an intact environment.
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For atmospheric conditions, the Regional Study Area (RSA) is defined as the Kiskatinaw ecosection:
Bearhole Lake Park to the south, the Kiskatinaw River to the east, Hwy 49 to the north and the Murray
River to the west (plus 10 km west around the Tumbler Ridge substation). No local study area is identified
for this component.
Existing and proposed positive and negative (adverse) Project impacts on the atmospheric conditions
(climate and air quality) are discussed in this section. Information on existing conditions regarding wind,
as it relates to Project design, are discussed in the Project Description (Sections 2.1.2 and 2.1.4).
5.1.1.1

Regional Study Area

The climate of Northeastern BC is continental in origin. Eastward weather systems originating in the Gulf
of Alaska shed most of their moisture west of the Rocky Mountains before they reach the Peace River
area. Air masses moving easterly over the mountains often descend and subside providing generally drier
and windier conditions (DC LRMP, 1999).
The region is subject to prolonged cold weather typically controlled by the continental, artic air mass
moving in from the north. Summers are warm and relatively short. Mean minimum temperatures are
below zero degrees Celsius from October to April and above five degrees Celsius from June to August
(DC LRMP, 1999).
Historical weather data records are available for the period between 1985 and 2003 from an Environment
Canada station at Tumbler Ridge (ID # 1188297), approximately 35 km west of the Project Area
(Figure 1-1) (Environment Canada, 2008a). While this weather station is located outside of the Regional
Study Area, the Arras weather station, ~36km northeast of the Project Area and within the RSA,
discontinued collecting data in 1988 (Environment Canada, 2008b). Archived Tumbler Ridge data
includes maximum, minimum and extreme temperatures, and precipitation (rain and snow); no wind data
is recorded. It is important to note that the Tumbler Ridge weather station is located at an elevation of
824 m, (Environment Canada, 2008a) at least 200 m lower than the proposed WTG locations.
5.1.1.2

Temperature

Temperatures are generally coldest in January and warmest in July. For the period on record at the
Tumbler Ridge station, the mean maximum and minimum January temperatures were -4.5˚C and -14.8˚C
respectively. The mean maximum and minimum July temperatures were 22.4˚C and 7.9˚C respectively
(Environment Canada, 2008a).
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Precipitation

Precipitation data from the Tumbler Ridge station are incomplete but indicate the total annual precipitation
is between 350 and 640 mm, falling as rain and equivalent thickness of snow for the period of record. The
precipitation falls throughout the year with heaviest precipitation typically occurring during summer
months. The majority of precipitation that occurs during December to March falls as snow, with small
amounts of rain recorded in some winter months.
5.1.1.4

Project Area Meteorological Towers

To quantify and analyze the wind resource on the project site, EPCOR has completed a wind monitoring
program consisting of one 80 m meteorological (met) tower (installed November 2007) and two 60 m
towers (installed December 2006 and September 2007). Information on wind speed (m/s), wind direction
(degrees), and temperature (ºC), is collected continuously at these meteorological masts. The location of
the met towers is shown on Figure 1-2.
The Quality LOO #1 tower is a 60 m guyed monopole with three levels of instrumentation (40, 50 and 60
m). It is equipped with three calibrated NRG anemometers, two RMYoung wind monitors, one NRG
thermometer and one NRG pressure sensor. The Quality LOO #3 is an 80 m lattice tower with three
levels of instrumentation (60, 70 and 80 m). It is equipped with three RMYoung wind monitors and one
Campbell Scientific thermometer. The Quality LOO #5 tower is a 60 m guyed monopole with three levels
of instrumentation (30, 50 and 60 m). It is equipped with six non-calibrated NRG anemometers, three
NRG wind direction vanes, one NRG thermometer and one NRG pressure sensor.
Helimax Energy Inc. (“Helimax”) conducted an in-depth analysis of the meteorological data collected at
the wind monitoring towers from December 2005 to October 2008 for EPCOR’s bid to the BC Hydro’s
Clean Power Call. Industry-standard meteorological analysis has been completed for the data collected
as part of the wind monitoring program.
Wind in the area is predominantly from the southwest with greater wind speeds during winter months.
5.1.1.5

Air Quality

The BC government considers clean air fundamental to quality of life and has developed an Air Action
Plan promoting clean transportation, clean industry and clean communities. The Plan contains 28 actions
to reduce pollution from all sources, and directly targets the sources of ground-level ozone and fine
particulate matter (PM) - the two most harmful contributors to air pollution - in transportation, industry and
communities (BC Government, 2008a).

Application for an Environmental Assessment Certificate
Quality Wind Project

- 145 -

EPCOR Power Development (BC) Limited Partnership
June 2009

The origin of PM includes both natural (forest fires, windblown soil and dust) and anthropogenic (fossil
fuel combustion, industrial processes, fugitive dust form roads, construction sites and agriculture)
sources. PM is classified by two size groups: PM10 – the coarse fraction which is removed from the
atmosphere by gravity and therefore short lived (hours to days); and PM2.5 – the fine fraction which may
remain suspended in the atmosphere for days to weeks. Particles are further distinguished into primary
particles which are emitted directly into the atmosphere and secondary particles which are the result of a
chemical or physical transformation and are most often found in PM2.5. Precursor gases such as sulphur
dioxide (SO2), oxides of nitrogen (NOX), ammonia (NH3) and volatile organic hydrocarbons (VOCs) are
involved in the formation of secondary particles (Suzuki, 2003).
Across BC PM2.5 data is collected from approximately 50 monitoring sites. Data on ground-level ozone is
collected from about 40 sites. The monitors are typically placed in communities that are densely
populated, or where air quality may be an issue. The nearest PM2.5 monitoring sites to the Project are
located in Mackenzie and Prince George (BC Government, 2008a). Tumbler Ridge air quality was once
monitored weekly by the Quinette Mine however, that has since ceased since the closure of the mine in
2000. There is little information available about background levels of PM2.5 and ground-level ozone in BC
outside urban and industrial areas (McKendry, 2006).
According to Suzuki 2003, the forestry industry which includes the wood products industry and paper and
allied products sector, logging and prescribed burning is the largest contributor to anthropogenic origin of
PM outside of the Lower Fraser Valley within BC. Motor vehicles accounted for less than 2% of PM10 and
PM2.5 emissions. In the Lower Fraser Valley transportation is the primary source of anthropogenic NOX
emissions. Forestry, oil and gas activities, and motor vehicles are the largest contributors to
anthropogenic VOC emissions, and SOx emissions are predominantly from the oil and gas sector (Suzuki,
2003).
Air quality is not known to be a concern in the RSA. A 2002 survey conducted by a University of Northern
BC researcher reported that respondents identified air quality as one the key attractive features of
Tumbler Ridge and its ‘clean environment’ and that respondents are very satisfied with local air quality
(Halseth and Ryser, 2002). Sources of particulates and contaminants in Tumbler Ridge are likely from
nearby resource exploration and development, including forestry, mining, oil and gas, and agriculture and
their associated activities.
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Potential Impacts and Proposed Mitigation
Construction

There are no adverse impacts expected from the construction (and decommissioning) phase of the
project on the local, regional or global climate. Potential impacts on air quality from construction (and
decommissioning) include:
•

Fugitive road dust and dust from construction areas; and

•

Greenhouse gas (GHG) emissions from vehicle and/or machinery.

Fugitive dust may be released during the transport of Project components and construction crews over
existing and new gravel roads during construction (and decommissioning), and by the on-Site concrete
batch plant (if required, see Section 2.4.2.9). Fugitive dust is a source of PM and is a potential health
concern for site workers and other site users. Fugitive dust is composed of primarily coarse fragment
(PM10).
Ground-level ozone and GHG missions from vehicles and the operation of construction equipment will be
short term and minimal.
Proposed mitigation measures to minimize dust include:
•

Minimizing vehicle and machinery emissions by turning vehicles and equipment off when not in
use (no idling unless absolutely necessary), operating equipment at optimum rated loads,
following routine equipment maintenance procedures and ensuring all vehicles and machinery
are in good working order;

•

Limit vehicles to moderate and appropriate speeds to minimize dust;

•

Apply water or BC Government approved dust suppressants on access roads if and when
appropriate during dry dusty conditions;

•

Keeping exposed soils in construction areas to a minimum and replant or seed areas of exposed
soil as soon as possible;

•

Moisten any fine material carried in dump trucks or use covers on trucks to minimize dust being
created when travelling on highways or near communities; and

•

Following appropriate industry standards for the use of concrete batch plants, if on-Site batch
plant is required.
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All project activities will adhere to the following relevant air quality legislation, objectives or guidelines:
•

National ambient air quality objectives for PM and ground level ozone (Health Canada, 2007a &
b);

•

British Columbia air quality objectives for PM10 (BC Ministry of Environment, 2006); and

•

Canada-wide Standards for Particulate Matter and Ozone (Canadian Council of Ministers of the
Environment, 2000).

The BC government has recently passed a number of significant pieces of climate action legislation that
define BC’s approach to reducing greenhouse gas emissions including (BC Government, 2008b):
•

The Greenhouse Gas Reductions Targets Act – to set GHG reduction targets for the Province;
and

•

The 2008 Utilities Commission Amendment Act – to encourage more low-carbon energy
generation projects.

5.1.2.2

Operation

There are no potential adverse impacts expected from the operational phase of the Project on the local,
regional or global climate. Wind is a clean, renewable source of energy and does not produce emissions
or hazardous waste. The Project will result in the Province working towards its goals of self sufficient
green energy and greenhouse gas reduction. Potential impacts on air quality from operations include:
•

Fugitive road dust; and

•

Greenhouse gas (GHG) emissions from vehicle and/or machinery.

During operation, potential impacts on air quality are limited to vehicle and maintenance equipment use
within the Project Area.

5.1.2.3

Refurbishment or Decommissioning

If the Project if decommissioned, impacts on atmospheric conditions are expected to be similar to those of
the construction stage and the mitigation will be followed, with specifics developed at the time, in
accordance with current best practices and legislation.
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Residual Impacts and Proposed Monitoring

With the above-noted mitigation in place, residual impacts on air quality within the Regional Study Area
(and globally) are expected to include:
•

Minimal fugitive dust and GHG emissions from local vehicle and equipment use during
construction; and

•

A positive reduction in air pollution from a green energy source instead of generated elsewhere in
from fossil fuels.

Table 5.1-1

Predicted Significance of Residual Impacts on Atmospheric Conditions

Potential
Impact

Extent

Magnitude

Duration

Reversibility

Probability

Ecological
Context

Significance

Fugitive
dust and
GHG
emissions
from
vehicle
use

Project
Footprint

Negligible

Moderate

Yes

High

Developed

Minimal
(insignificant)

No air
pollution
resulting
from
energy
creation
during
operations

Global

Positive

Note: Ecological context - the ecological environment and its ability to absorb change. See Section 4.6.

Monitoring wind and temperature will continue at one or more met towers (existing or new) throughout the
life of the Project.
5.2

GEOLOGY AND PALAEONTOLOGY

5.2.1

Existing Conditions

The Local Study Area for geological and palaeontological conditions is the Project Area, while the
Regional Study Area is the Kiskatinaw Plateau, bounded by Hwy 29 to the North, the Kiskatinaw River to
the east, Bearhole Lake Park to the South and the Murray River to the west, with portions of the lower
Bullmoose and Wolverine watersheds included, to incorporate the Tumbler Ridge Substation.
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Geological Conditions

The following section on the geological conditions at the Project Area is based on the Preliminary
Geotechnical Report prepared by GeoNorth Engineering Ltd., November 2008 and their additions to this
report in December 2008. EPCOR commissioned GeoNorth Engineering Ltd. (GeoNorth) to carry out a
preliminary geotechnical investigation of the general project area in July 2008. The scope of work
involved observing soil and groundwater conditions in several drill holes located across the proposed
Project Area, excluding the transmission line portion, and providing preliminary geotechnical
recommendations for the proposed development. A desktop review of aerial photographs and existing
geology maps was conducted to determine general soil and rock conditions over the Project Area,
including the transmission line.
Physiography and Topography
The proposed Project is located near the western margin of the Alberta Plateau physiographic unit,
adjacent to the Rocky Mountain Foothills. The Alberta Plateau is characterized by low rolling hills, domes,
plateaus and cuestas controlled by the distribution and gentle folding of the underlying sandstone and
shale bedrock. The Rocky Mountains are characterised by strongly folded and faulted Mesozoic age
rocks that form rounded ranges and wide valleys that trend north-south, parallel to the orientation of the
Rocky Mountains. The southern portion of the Peace District is characterized by gently rolling prairies
near Dawson Creek, the eastern foothills near Chetwynd and Tumbler Ridge, and the rugged terrain of
the Rocky Mountains between Kakwa Recreation area, Monkman Provincial Park and the Pine Pass to
the west (Dawson Creek & Chamber of Commerce, 2003).
The Project Area is located on land between 740 and 1200 m elevation. The power production portion of
the Project Area is located on a gently undulating plateau, generally between 1000 and 1200 m elevation,
as shown on Figure 1-2. The plateau is dissected by streams and by Murray River valley to the west.
Highway 52 crosses the plateau from north to south, and is close to the crest of the slopes into the valley.
The portion of the Project Area that includes the transmission line west of the Murray River is between
740 and 1150 m elevation.
Topographic maps indicate the Murray River valley is up to 500 m below the level of the plateau and
generally has moderate to steep gradient slopes, with occasional pitches steeper than 60%. West of the
power production portion of the Project, between the crest of the valley and Highway 52, the topography
is more subdued, typically 20% to 30%, but with occasional ridges and draws up to 50% gradient. East of
the highway, slopes are generally less than 20% and there are occasional lakes and streams that drain
eastward, into the Kiskatinaw River.
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Geology
Bedrock Geology
The Alberta Plateau is underlain by a thick sequence of sedimentary rocks deposited during Jurassic and
Cretaceous periods, between about 190 and 65 million years ago, and is part of the Western Canadian
Sedimentary Basin. The rocks were formed from sediment deposited in a shallow inland sea that existed
between the Precambrian Shield on the east and the Rocky Mountains on the west, which were
developing during this period. The sediments, which extend for several thousand metres depth, consist of
sandstone, siltstone and shale, with occasional beds of conglomerate and coal. Further development of
the Rocky Mountain orogeny (mountain building period) resulted in folding and uplifting of the
sedimentary beds, and the development of thrust faults and joint patterns that generally trend northnorthwest, parallel to the orientation of the mountain ranges. Present-day sedimentary beds in the project
area are typically flat-lying to gently dipping.
Geology Map 1858A by Geological Survey of Canada identifies the bedrock units at the Project Area as
Upper Cretaceous age rocks of the Smoky Group. From youngest to oldest, the stratigraphy consists of:
•

Wapiti Formation; sandstone, shale and conglomerate

•

Lower Puskwaskau Formation; mudstone, siltstone, and minor sandstone

•

Marshybank Formation; sandstone, and minor conglomerate

•

Muskiki Formation; siltstone

•

Cardium Formation; sandstone, conglomerate, and shale

•

Kaskapau Formation; shale, sandstone and conglomerate

•

Dunvegan Formation; sandstone, shale, siltstone and minor conglomerate

Surficial Geology
Soil deposits are primarily the result of erosion and deposition by glaciers, and by events that occurred
during or soon after de-glaciation. The last major glacial period, referred to as the Wisconsin Glaciation,
occurred between about 12,000 and 26,000 years ago.
Geologic Survey of Canada Map 1467A, Surficial Geology, Dawson Creek, BC (1:250,000), shows that
the Project Area is predominantly covered by glacial till deposits of varying thickness. The mapping
indicates the surface of the till is ridged in most areas, that is, it has been shaped by glacial ice and some
areas, particularly the east side, are planar. The mapping also shows that several areas within the Project
Area are underlain by a veneer of lacustrine soil particularly in the north and northwest areas and in the
southwest corner. Veneer deposits are defined as being relatively thin, less than 3 m.
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Geological Survey of Canada Bulletin 331 presents an interpretation of ice flow directions and of the
sequence of glaciation in the region. The Bulletin indicates, in a general sense, that the site was covered
by an ice sheet which formed from the coalescence of local valley glaciers from the Rocky Mountains and
advanced east across the foothills. The Laurentide Ice Sheet, which advanced south and west from the
Arctic region, terminated about 20 km west of Dawson Creek. As ice sheets advance, stagnate and
retreat, they typically erode and subsequently deposit the material they are moving over. Soil deposited
from glacial ice, known as glacial till, consists of a mixture of clay, silt, sand, gravel and boulders.
Till in the region is predominantly fine grained, consisting of sand, gravel and cobbles in a silt and clay
matrix. The soil is usually classified as silty clay of intermediate plasticity. Till deposited below the
advancing glacial ice, referred to as basal till, was compacted by the weight of the ice and is usually very
stiff to hard in consistency. Till deposited from the glacial ice as it was stagnant and retreating is referred
to as ablation till. It can be variable in composition and engineering properties. Occasionally till-like
deposits may be encountered in the intermediate zone between till deposited at the base of glacial ice
and mixed sediments deposited in a glaciolacustrine environment. Gravel particles in the till typically
consist of fragments of weak, sedimentary rocks similar in character to the nearby bedrock.
At the end of the glacial period, a major glacial meltwater channel developed along the present day
Murray River Valley. Deposits of sand and gravel, with trace amounts of silt were deposited in the valley,
and at the confluence with Bullmoose Creek. The glaciofluvial sand and gravel were further reworked by
more recent fluvial processes.
Terrain Stability and Geotechnical Hazards
A review of aerial photos for potential, large-scale instability that may constrain development indicated
that most of the Project Area is situated on stable ground. Geotechnical foundation conditions
encountered during the field investigation over the power production portion of the Project Area by
GeoNorth were generally favourable and straightforward. The surficial geology mapping and the results of
the field investigation indicate some areas within the extent of the power production portion of the Project
Area are underlain by glaciolacustrine silt and clay. The geotechnical parameters of these materials in the
Project Area are not well defined.
The Murray River valley is largely underlain by glaciolacustrine soil, and the banks show evidence of
landslides. The northwest corner of the IUP boundary is close to the crest of the slopes above Murray
River and the east edge of the IUP boundary is close to the crest of a steep slope into an incised stream
channel. These areas are not within the Project Area. At the location of the proposed transmission line
crossing of the Murray River, the valley was cut into till and bedrock, creating a steep, potentially unstable
slope on the southeast valley wall and depositing terraced sand and gravel on the north wall. Bullmoose
Creek has cut into the glaciofluvial and possibly into fine grained glaciolacustrine deposits, and created
steep, potentially unstable valley slopes at the crossing location (Figure 5.5-2).
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Palaeontology

Following the discovery of dinosaur footprints (trackways) by two local boys in Flatbed Creek in 2000,
attention has been focused on searching for, uncovering, identifying and preserving palaeontological
resources in the Tumbler Ridge area. BC's first-ever dinosaur bone bed was discovered in the area in
2002 and other bone beds, trackways, trace fossils and fish fossils have also been found. These efforts
were originally led by the Wolverine Nordic and Mountain Society and the Tumbler Ridge Museum
Foundation, who founded the Peace Region Palaeontology Research Centre in Tumbler Ridge. With two
palaeontologistson staff, the Centre’s goal is to document, study, assess, interpret and protect the
palaeontological resources of British Columbia's Peace River Region (Peace Region Palaeontology
Research Centre, 2008).
Each summer, palaeontologists uncover and study sites in the Peace Region, with follow-up research
conducted from the Centre during winter months. Many are uncovered during industrial activity.
Discussions with palaeontologists regarding sites have occurred since February 2008 on this Project.
There are no known sites within the Project Area.
5.2.2
5.2.2.1

Potential Impacts and Proposed Mitigation
Construction

No impacts on geology are expected. In general, potential impacts to the ground that can result from
construction and associated activities (including clearing of vegetation, excavation of soil and storage of
spoil from excavations and filling, placing, and compacting of road fills and turbine foundation installation)
if improperly managed include:
•

Slope instability;

•

Erosion and sedimentation from excess water (potential effects on water quality from run-off are
discussed in Section 5.3);

•

Soil quality contamination from spills; and

•

Disturbance to palaeontolological resources.

Terrain Stability and Geotechnical Hazards
There is very low likelihood that slope instability will result from construction of the turbines, roads,
connector cables and Project Substation as the Project Area is set away from the slopes above Murray
River and the stream channel on the east edge of the IUP boundary. As outlined in the Preliminary
Geotechnical Report, based on the gentle slopes, the coarse grained soil conditions and the adequate
performance of existing roads and drainage structures in the area, there is low likelihood of major
geotechnical hazards, such as those associated with surface soil erosion or slope instability from
developing during construction or operations at the power production portion of the Project.
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With the exception of the Murray River and Bullmoose Creek crossings, the transmission line is located
across stable, gentle to moderately sloping terrain. At these crossings, the south slope of the Murray
River Valley and both sides of the Bullmoose Creek Valley show indications of instability.
Prior to and during construction, the following will reduce the potential for terrain instability and
geotechnical hazards:
•

Further geotechnical assessments will be carried out by a qualified engineer during the
completion of detailed design, including, where required, drilling site specific boreholes to check
for any site specific risks;

•

During detailed design, transmission line towers and any access trails will be carefully located to
avoid being on or immediately above unstable terrain;

•

To minimize water from entering work areas, any sources from upslope and around the work area
perimeter will be diverted away to a downslope area;

•

Use of appropriate cut and fill slope angles for road embankments, crane pads and WTG pads;

•

Construction of embankments fills using approved materials placed and compacted in thin layers;
and

•

Installation of an adequate number of appropriately spaced cross drain culverts and ditch blocks
on roads.

The assessments will follow the relevant procedures outlined in the Association of Professional Engineers
and Geoscientists of BC guidelines.
Erosion and Sedimentation
Surface erosion is a naturally occurring process that is a function of slope angle, soil texture, vegetative
cover and precipitation. The removal of vegetative cover will increase surface erosion. Impacts on surface
erosion will be localized to areas that are disrupted during construction, operations and the potential
decommissioning of the Project. Disturbance is proposed within much of the Project Area, with the
exception of existing road bases. Roads tend to concentrate surface runoff by intercepting sheet flow
from slopes in the road-side ditch or by directing flows down a road slope. Runoff can erode soil as it
flows over recent, unvegetated road cuts, and cleared and levelled areas for the temporary lay-down
area, substation, WTG bases and crane pads.
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The potential for soil erosion and sedimentation in the Project Area is low due to low slope angles, coarse
soil textures and relatively low levels of precipitation. During construction, appropriate management
practices will be applied to avoid potential erosion impacts associated with construction, including those
listed above and:
•

Retention of existing vegetation as much as possible;

•

Areas temporarily cleared during construction (such as the lay-down area and crane pads) will be
re-vegetated or seeded as soon as possible;

•

Topsoil from the construction footprint will be stockpiled and used for re-vegetation, as
appropriate, at completion of construction (lay-down areas, crane pads and back-fill over
temporary excavations);

•

Erosion control measure as appropriate including slope design, plastic covers, mulching, tackifier
and erosion control blankets;

•

Run-off control will be used down gradient of work areas, as required, and may include
interceptor ditches, check dams and vegetated swales. If required, sediment control will be
implemented and could include silt fences, pumping water to discharge over vegetated areas,
sediment basins or sediment control ponds;

•

A detailed erosion and sediment control plan will be developed as part of the construction
Environmental Management Plan (EMP) prior to construction, based on the final design and
contractor plans. The control plan will include, but is not limited to, procedures outlined in the
Manual of Control of Erosion and Shallow Slope Movement (MoTI,1997) and, if required for fish
presence, BC MoF Forest Practices Code of BC Fish steam crossing guidebook (2002);

•

The above will be monitored for during construction, with further site-specific mitigation
undertaken where required.

Soil Quality
There is the potential for accidental spills or leaks resulting in hazardous materials entering the soil,
groundwater and surface waters during construction. Known hazardous materials that will be used during
construction of the Project include fuels, lubricants, solvents and concrete washwater. To minimize the
potential for contamination to soils (as well as groundwater and surface waters), the following appropriate
management practices will be followed during construction, decommissioning and maintenance:
•

A spill prevention and contingency plan will be developed as part of the EMP prior to construction
and crews will be familiar with it;

•

Equipment staging areas as well as fuel, oil, lubricant, salt and petrochemical storage areas must
be at least 100 m from any watercourse and should be on level grade. This is proposed in the
construction staging area;
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If fuel storage areas are required, they should be located on flat ground and dyked (with
impermeable materials or lined) or otherwise contained within an area width at least 125% of the
total capacity of the storage containers (would be in the construction staging area). Storage
containers should be locked;

•

Spill kits must be on site and equipment operators trained in spill clean up and response
procedures;

•

Fuelling and maintenance operations should not be left unattended and fuel nozzles should be
equipped with an automatic shut off to control drips;

•

Any spills should be cleaned up immediately;

•

Reportable spills will be reported to the BC Provincial Emergency Program 1-800-663-3456 as
per the Environmental Management Act, Spill Reporting Regulation; and

•

The above will be monitored during construction, with further site-specific mitigation undertaken
where required.

Palaeontology
The potential exists for encountering and damaging a palaeontological site during excavation. The
following will be undertaken to minimize the potential for damage:
•

EPCOR will engage further with local palaeontologists to confirm a procedure that will be in place
if a palaeontological site is or may be encountered during construction;

•

During construction start-up, crews responsible for earth moving will be provided information on
what to look for in determining if a palaeontological site may be encountered and the procedure to
follow; and

•

Crews will watch for potential palaeontological sites during construction and follow the procedure
agreed to if encountered.

5.2.2.2

Operation

No impacts on geology or palaeontological resources are expected during operation. In general, potential
impacts that can result from operations and maintenance if improperly managed include:
•

Slope instability;

•

Erosion and sedimentation from excess water; and

•

Soil quality contamination from spills.
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After infrastructure is in place and construction areas have been revegetated, the likelihood for slope
instability or soil erosion to occur is very low. If these hazards were to occur, they would likely be
associated with an extreme weather event, such as a heavy summer thunderstorm for example. Careful
location and spacing of surface drainage structures can mitigate against erosion or slope instability
hazards. Inspections and maintenance will occur.
The likelihood of soil contamination from spills during operations is much lower than during construction
(and decommissioning). In addition to the comments made above in Section 5.2.2.1, standard WTG
components such as retention gutters are capable of collecting the total amount of oil used by the nacelle
components virtually eliminating spills to the environment. Spill management is discussed further is
Section 7.0.
5.2.2.3

Refurbishment or Decommissioning

If the Project if refurbished, some ground disturbance may occur, but less than will be required for
construction. If the Project is decommissioned, ground disturbance will occur and areas will be re-graded
and re-vegetated. In either case, mitigation outlined above for construction will be followed, with specifics
developed at the time, in accordance with current best practices and legislation.
5.2.3

Residual Impacts and Proposed Monitoring

Residual impacts are expected to be minimal for slope instability, surface soil erosion, soil contamination
from accidental spills and disturbance to palaeontolological resources (Table 5.2-1).
Table 5.2-1

Potential Impact
Slope instability
Surface soil erosion
Soil contamination
from accidental
spills

Predicted Significance of Residual Impacts on Geological Conditions and
Palaeontology
Extent

Magnitude

Duration

Reversibility

Probability

Ecological
Context

Significance

LSA

Low

Short

Yes

Low

Developed

Minimal
(insignificant)

LSA

Low

Short

Yes

Moderate

Developed

Minimal
(insignificant)

LSA

Low

Moderate

Yes

Low

Developed

Minimal
(insignificant)

Disturbance to
Project
palaeontolological
Low
Short
No
Low
Developed
footprint
resources
Note: Ecological context – the ecological environment and its ability to absorb change. See Section 4.6.

Minimal
(insignificant)

In addition to the field studies and assessments outlined above to be completed during final design,
monitoring for potential impacts during the construction, operational and refurbishment/decommissioning
phases of the Project will be conducted as per the details of EMPs to be developed. The proposed
monitoring program will reflect the size and level of predicted disturbance associated with the Project.
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Further mitigation will be implemented, where warranted based on impacts identified during monitoring.
5.3

WATER RESOURCES

5.3.1

Existing Conditions

The Project is located within the Murray River and Kiskatinaw River watersheds, within the Peace River
system. The Local Study Area (LSA) for water resources is defined as the Project Area plus a 1 km
boundary, while the Regional Study Area (RSA) is defined as the Kiskatinaw Plateau, bounded by Hwy
49 to the North, the Kiskatinaw River to the east, Bearhole Lake Park to the South and the Murray River
to the west, with portions of the lower Bullmoose and Wolverine watersheds included.
This section outlines information on watercourses, hydrology, channel morphology, water quality and
groundwater.
5.3.1.1

Watercourses and Hydrology

Several creeks and small tributaries extend into or near to the power production portion of the Project
Area including: the headwaters of West Kiskatinaw River (including Hourglass Creek), several headwater
tributaries of Quality Creek (which flows into the Murray River), and headwaters of several unnamed
tributaries that flow into to the Murray River, as shown on Figure 5.3-1. In general, Highway 52 is located
on the watershed divide and most watercourses do not extend across the highway or areas of proposed
roads and turbines.
Major watercourses proposed to be crossed by the transmission line to the Tumbler Ridge substation
include Quality Creek, the Murray River and Bullmoose Creek, as shown on Figure 5.3-1 and outlined in
Table 5.3-1. According to mapping obtained from MAPSTER (DFO, 2008) and field work, there are also a
number of small wetlands located within the Project Area (Figure 5.3-1).
Table 5.3-1

Summary of Selected Watersheds within the Local Study Area
Area of Watershed (km2)

Direction of Flow in Local
Study Area

Flow into Major Watershed

Murray River

6489

North

Pine River

Kiskatinaw River

4097

East

Peace River

Quality Creek

55

North

Murray River

Bullmoose Creek

259

Southeast

Murray River

Name

Stream flow values are recorded at a number of hydrometric station locations throughout the region by
Environment Canada’s Water Survey of Canada (WSC). Stations exist on the Murray River and on
Flatbed Creek, a Murray River Tributary near Tumbler Ridge, and a station was located on Quality Creek
in the past (shown on Figure 5.3-1). General information on these stations is summarized below in Table
5.3-2, from Environment Canada’s HYDAT CD Rom (Environment Canada, 2008c).

Application for an Environmental Assessment Certificate
Quality Wind Project

Table 5.3-2

- 158 -

EPCOR Power Development (BC) Limited Partnership
June 2009

Water Survey of Canada (WSC) Regional Hydrometric Stations

Measurement
Period

Basin
Area
(km2)

Mean
Basin
Elevation
(m)

Mean
Annual
Runoff
(m3/s)

Mean
Annual Unit
Area
Runoff
(mm)

Station Name

Station
Number

Years
of
Record

Quality Creek near the
mouth
See Fig 5.3a

07FB005

24

1978 – 2001

29.5

1,234

0.196

5

Flatbed Creek at Hwy
52 km110
See Fig 5.3a

07FB009

25

1982 – present

1,301

697

4.07

184

Murray River above the
Wolverine

07FB006

30

1977 – present

1,456

2,410

56.5

1224

Murray River near the
mouth

07FB002

30

1977- present

5,620

1,346

83.3

467

Source: Environment Canada. 2008b. Station Information Map Viewer: http://scitech.pyr.ec.gc.ca/climhydro/welcome_e.asp

The ‘Quality Creek near the mouth’ station, near the southwest portion of the Project Area was
discontinued after a flooding event in July 2001 (Environment Canada, 2008c) and data collected is fairly
representative of the power production portion of the Project Area. The Flatbed Creek station is located
approximately 5 km southwest of the Project Area (shown on Figure 5.3-1).
A summary of stream flow data for the Quality Creek station from the period January 1978 to December
2001 was obtained from Environment Canada’s HYDAT CD ROM (Environment Canada, 2005) and is
shown on Table 5.3-3. The mean annual flow is 0.189 m3/s with the lowest annual mean flow on record at
0 m3/s, in January 1993, and September 1998, while the highest annual mean flow on record is 1.67 m3/s
recorded in July 1982. Mean monthly and mean daily flows in the river tend to be lowest during the winter
months (November to March). The minimum monthly mean flow on record of 0 m3/s occurred in January
1993, September 1998, October 1989, November 1989 and December 1992. The highest flows typically
occur during the spring freshet between approximately April and May.
Table 5.3-3
Flow
(m3/s)

Stream Flow Data (1978 – 2001) for Quality Creek near the Mouth (07FB005)

Jan

Feb

Mar

Apr

May

Jun

July

Aug

Sep

Oct

Nov

Dec

Annual

Max.
Daily

0.079

0.068

0.259

2.72

3.69

7.34

9.23

5.94

3.03

0.943

0.298

0.110

9.23

Min.
Daily

0

0

0

0.002

0.023

0.014

0.008

0.001

0

0

0

0

0.000

Monthly
Avg.

0.023

0.018

0.027

0.305

0.538

0.449

0.382

0.192

0.148

0.101

0.055

0.033

0.189

Monthly
Max.

0.053

0.064

0.114

0.769

1.43

1.47

1.67

0.912

0.667

0.337

0.175

0.077

1.67

0.001

0.001

0.0.16

0.037

0.041

0.015

0.006

0

0.006

0.003

0.001

0.000

Monthly
0
Min.
Data Source:

Environment Canada, 2005
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The Murray River above Wolverine River hydrometric station is located approximately 11.6 km south
(upstream) of the preferred transmission line crossing (Figure 5.3-1). A summary of stream flow data for
this station from the period January 1977 to December 2006 is shown in Table 5.3-4. The mean annual
flow is 56.7 m3/s. The highest flows typically occur during the late spring to early summer between
approximately May July.
Table 5.3-4
Flow
(m3/s)

Stream Flow Data (1977 – 2006) for Murray River above Wolverine River (07FB006)
Jan

Feb

Mar

Apr

May

Jun

July

Aug

Sep

Oct

Nov

Dec

Annual

Max.
Daily

25.5

23.5

33.3

154

423

774

600

296

343

355

231

50.9

774

Min.
Daily

5.85

5.55

5.30

5.61

19.2

43.5

30.5

14.1

12.5

11.2

7.82

6.37

5.30

Monthly
Avg.

11.3

9.55

10.9

31.0

140

188

103

51.7

45.0

44.7

29.2

15.7

56.7

Monthly
Max.

20.4

21.5

24.5

78.1

240

323

185

83.5

97.0

97.5

76.9

31.4

323

Monthly
Min.

6.07

5.85

5.44

11.2

73.3

63.3

49.9

24.3

19.6

18.2

10.7

6.91

5.44

Data Source:

5.3.1.2

Environment Canada, 2005

Channel Morphology

Field data on stream physical characteristics were collected at 19 locations, shown on Figure 5.3-1, by
Hemmera biologists July 14-16, 2008. The field data included measurements of stream characteristics
including channel width, wetted width, water depth, bed material composition and gradient. Details of
each site measurement are included in Table 5.3-5.
In general, the tributaries to the Murray River and the one tributary to the West Kiskatinaw River that
extend into or near Highway 52 and the proposed roads and turbines (sites 6 to 19) included:
•

Drainage ditches and undefined channels with culverts 45 to 90 cm in diameter under existing
gravel roads; or

•

Channels 1 to 3 m in width with wetted widths of 0.5 to 1.8 m and water 5 to 60 cm deep.
Predominantly bed materials of gravel with either fines or cobble.

Near Highway 52 (site 14) Quality Creek is predominantly riffle and glide with a 9.5 m channel width and
a 6.6 m wetted with, 0.9 to 0.15 m deep at the time of the assessment over a predominantly cobble and
gravel bed.
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In the area of the potential transmission line crossing (site 4 and data from EPCOR’s fly-over and design),
the Murray River is approximately 60 m wide, flowing as riffle and glide over cobbles and bounders, with
exposed gravel bars. Some banks are low and within a floodplain area while others are quite high with
slides.
In the area of the potential transmission line crossing (site 1 and data from EPCOR’s fly-over and design),
Bullmoose Creek is approximately 13 m wide, flowing as predominantly riffle over cobbles and bounders.
Some banks are low and within a floodplain area while nearby, others are 25-30 m and eroding.
5.3.1.3

Surface Water Quality

Environment Canada operates numerous Federal-Provincial water quality stations through its Pacific and
Yukon Region Water Quality Monitoring Program (Environment Canada, 2008a). However, no
Environment Canada water quality monitoring stations exist near the Project and WSC has not collected
water quality data from the nearby regional hydrometric stations. The closest monitoring station is the
‘Peace River above Alces River’ station, and is located over 100 km north east of the Project, east of
Taylor on the Peace River. Although many water quality parameters are measured at this station, the
water quality data from this station is not deemed to be relevant to the Project based on its distance.
Water quality data has been collected in the past in the major watercourses in the area (Habitat Wizard
website) but no long-term reliable data is readily available. A report on Quality Lake, south of the project
area presents data collected in April 2002 when the lake was still frozen (Anderson, 2004). The data
indicates that the pH, conductivity, and temperature of the lake at depths ranging form 1.5 to 1.7 metres
are 7.52, 347 μs/cm, and 1.6 ºC respectively. A slight hydrogen sulphide odour was detected during
sampling. Data from 1984 (via FishWizard) indicates a lower lake pH of 6 during a sample event.
Data collected by Hemmera in the southern portion of the RSA during August 2007 found that water
quality in local creeks, away from active coal mining areas consisted of:
•

Temperatures between 5.4 and 15.5 ºC with most around 8 ºC;

•

pH of 6.5 to 8.5 so within the neutral range or slightly basic;

•

conductivity randing from 64 to 425 μs/cm; and

•

Turbidity between 1 and 122 NTU with higher levels typically corresponding with data collected
on a few days of very heavy rains and water flows.

These measurements are likely fairly typical of summer measurements in creeks within or downstream of
the QWP.
Water quality is highlighted as a VEC in this assessment report.
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Groundwater / Hydrogeology

There are no groundwater aquifers documented by the BC Government below the Local Study Area,
which does not mean that they do not exist, but that hydrogeological studies may not have not been
undertaken in this area. There are two documented aquifers near Tumbler Ridge are south of the
proposed transmission line route (Figure 5.3-1) with vulnerability, productivity, and demand information
available. Water is extracted from these aquifers primarily for domestic, commercial and industrial
purposes, including domestic supply to Tumbler Ridge. A summary of the physical properties of these
aquifers are included below in Table 5.3-6 and water use is discussed in Section 6.1. There are no
documented groundwater wells within the Local Study Area. A number occur within the Tumbler Ridge
aquifers, as shown on Figure 5.3-1.
The sands and gravels throughout the lithology profile suggest that these are unconfined aquifers that
can be particularly sensitive to land-use activities that could result in chemical or contaminants leaching
into the ground (Jacklin, 2004).
Table 5.3-6
Aquifer
Name
640 IIIA (11)

Properties of Tumbler Ridge Aquifers
Type of
Aquifer
Sand and
gravel

Development
Subclass
Light

Vulnerability
Subclass
High

Aquifer Class
IIIA – lightly developed, high vulnerability aquifer

II A – moderately developed, high vulnerability
aquifer
Source: Ministry of Environment, BC Water Resources Atlas. 2008.
635 IIA (15)

Gravel

Moderate

High

The portion of the Project Area where roads, turbines and the substation are proposed is above the
regional groundwater table but perched groundwater conditions exist where surface rainwater and
snowmelt infiltrates and becomes trapped in permeable soil layers (GeoNorth, 2008).
5.3.2
5.3.2.1

Potential Impacts and Proposed Mitigation
Construction

Potential impacts on watercourses from the proposed Quality Wind Project during construction include:
•

Changes to surface water flow;

•

Modifications to channel morphology and restrictions in flows at crossings;

•

Impacts to surface water quality;

•

Potential changes to groundwater recharge, water table elevations and flows; and

•

Impacts to groundwater quality.

Each is discussed further below with proposed mitigation.
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Changes to Surface Water Flow
Changes to surface water flow can result from vegetation removal and surface consolidation (compaction)
during construction activities and operations leading to changes to run-off and recharge/discharge,
resulting in potential impacts to surface water flow regime (increased peak flow, greater total annual
runoff volume and lower summer baseflows). However, a measurable increase in the rate of runoff into
watercourses is not expected from the Project, as there are not large increases in impervious areas,
relative to watershed areas. For example, the portion of the construction Project footprint in the
Kiskatinaw watershed is expected to be up to 56 ha, which is 0.01% of the watershed, while the portion of
the construction Project footprint in the Quality Creek watershed is expected to be 70 ha, equal to
approximately 1.3% of the watershed.
The following mitigation will be applied:
•

Vegetation removal will be minimized as much as possible with temporary construction areas
revegetated or seeded to minimize the change in impervious area;

•

Disturbance of vegetation and the ground near surface waters will be avoided as much as
possible and kept to a minimum where it must occur (such as at road crossing upgrades and
transmission line crossings where vegetation disturbance will occur).

•

A setback of a minimum of 15 m from watercourses with no fish present (and greater if fish are
present) will be implemented and is intended to protect fish and water quality from potential
impacts as a result accidental spills during construction.

•

Overhead interconnection cables will follow mitigation outlined in the DFO Operational Statement
for overhead line construction and, although the transmission line is larger than that which the
Operational Statement is designed for, the mitigation will be followed in a practical manner.

Modifications to Channel Morphology and Restrictions in Flows
Modifications to channel morphology and restrictions in flows can result from upgrades of existing culverts
under roads or construction of new crossings. Work in water is limited to existing culvert replacements at
road upgrades (estimated to be potentially one only from preferred design) and new crossings on new
roads (estimated to be up to three from preferred design).
Re-routing water can affect the flow regime downstream if a natural drainage pattern is not maintained.
Furthermore, if not re-rerouted correctly, road ‘wash-outs’ resulting in slides and debris flows may occur
resulting in increased sedimentation to downstream water bodies and habitat destruction. Maintaining
natural drainage patterns as much as possible is a key mitigation measure to reduce potential project
impacts to watercourses.
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To accommodate for road widening, existing watercourse crossings (only culverts were identified in
Project Area, see Section 5.3 for details of watercourses) will be replaced with new installations, likely
also coureggated steel culverts at a diameter of or greater to the existing diamters to meet the
watercourse drainage requirements for the upgraded roadways.
Most existing culverts observed are 45, 60 or 90 cm diameter corrugated steel pipes, located in the upper
watershed where seasonal flow occurs.
Only one potential upgrade has been identified based on the preferred design, located in the headwaters
of the Kiskatinaw River, as shown on Figure 1-2 and 1-6. This location was not identified during fisheries
field work. A culvert to the west was observed but no defined channel was observed, as shown on Figure
1-2 and 1-6. Therefore, it is possible that there is also no defined channel at the potential channel
crossing upgrade location. Government databases do not show information on fish presence in lower
reaches of this tributary, although there is potential and are definaltely fish further downstream.
Three potential new watercourse crossings have been identified based on the preferred design, as shown
on Figure 1-2. These include:
•

Two potential crossings in the very headwaters of Hourglass Creek, north of met tower LOO1,
shown in more detail on Figure 1-4. This location was not visited during fisheries field work when
the preferred layout was not refined. Therefore, the channels and associated culvert crossings
may or may not exist at this location. Government databases do not show information on fish
presence in Hourglass Creek, although there is potential and fish are present in West Kiskatinaw
Creek downstream.

•

One crossing in the headwaters of Quality Creek at the southern portion of the Project Area,
shown in more detail on Figure 1-7. This exact location of Quality Creek was visited not during
fisheries field work. It is likely that a channel does exist at this location, directing flows from the
wetland on the east. Rainbow and brook trout have been stocked in Quality Lake and could be
present within this tributary.

During detailed design, locations of upgraded and new crossings will be confirmed. Seasonal flow across
the ground surface, not within a defined channel does occur in the Project Area, and culverts will be
replaced under road upgrades and installed under new roads to accommodate, allowing for close to the
current flow patterns. Culverts will be designed to sizes and as per standards required to carry flows of
watercourses and overland drainages, for the maximum tractor trailer and equipment loads during
construction and operations.
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Work in water is limited to existing culvert replacements at road upgrades and new road crossings.
Notification under Part 7 of the Water Act for this work will be submitted to Front Counter BC, Fort St.
John following detailed design for watercourse crossings (not for overland flow). Design and installation of
watercourse crossings will be designed for the maximum tractor trailer and equipment loads during
construction and operations and will follow requirements of the the BC MWLAP Standards and Best
Practices for Instream Works, including those regarding temporary diversion to ensure flows continue and
control sediment.
Impacts to Surface Water Quality
Impacts to surface water quality could result from sedimentation, temperature change and water
chemistry (such as from accidental spills during construction activities or release of concrete wash water).
In addition to the mitigation outlined above and in Section 5.2.2.1, the following will also be undertaken:
•

Where required, overland flow drainage will be carried in a ditch on the upslope side of cut/ fill
road sections before being conveyed via cross drains and discharged to the base of the fill slope
or an armoured section of the fill slope;

•

Cross ditching can be used instead of culverts on roads with little traffic or risk of road surface
erosion;

•

Ditch gradients will allow water to flow, not pond, and allow water to move to relief culverts
without carrying excessive sediment;

•

Ditch cross sections should be of sufficient depth and flow capacity to transport anticipated
drainage flows from the roadway surface, the uphill slope and minor debris;

•

Ditches cross sections should be sloped to a stable angle and designed to have adequate
hydraulic and minor debris carrying capacity. Cross sections should limit water velocities to
minimize ditch erosion;

•

Culverts should be used to direct any surface drainage under new roads;

•

Protection (armouring) of culvert outlets, particularly erodible fill material, and protection inlets
from scour and erosion will be completed;

•

For any instream work at road crossings, the work area will be isolated and any flows pumped
around the work area;

•

Equipment used for concrete pouring will be washed in a designated area, likely in the
construction lay-down and staging area or off-site (at least 100 m from any watercourse);

•

If on site, the washout facility should have a lined pit or a berm to provide sufficient volume to
contain all concrete waste resulting from washout. When dry, the concrete waste should be
dispose of on a regular basis; and

•

The above will be monitored during construction.

Surface water quality is a VEC of this assessment.
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Potential Changes to Groundwater Recharge, Water Table Elevations and Flows
Potential changes to groundwater recharge, water table elevations and flows can result from vegetation
clearing, excavations for wind turbine generator foundation, road construction and underground cable
installation. Mitigation outlined above will minimize the change in groundwater.
Impacts to Groundwater Quality
Impacts to groundwater quality can result from accidental spills of deleterious substances. Mitigation
outlined above and in Section 5.2.2.1, will minimize the potential for impact.
5.3.2.2

Operation

Potential impacts on watercourses from the proposed Quality Wind Project during operation include:
•

Changes to surface water flow;

•

Impacts to surface water quality (a VEC);

•

Potential changes to groundwater recharge, water table elevations and flows; and

•

Impacts to groundwater quality.

During operation, a Project Footprint will remain, smaller than the construction footprint. Changes to
surface water flow and groundwater could result from the physical footprint, change in impervious area
and overland flow drainage. Inspections and maintenance of vegetation under transmission lines, road
base, ditches and culverts under roads will be conducted during operations in a manner to allow
operations to occur and water resource impacts to be minimized. Vegetation maintenance is expected to
meet the practices outlined in DFO Operational Statement for Maintenance of Riparian Vegetation in
Existing RoWs (version 3).
As with any vehicular or machinery activity, there is the potential for accidental spills resulting in the
release of deleterious substances into water bodies.
5.3.2.3

Refurbishment or Decommissioning

If the Project is refurbished, impacts on water resources are expected to be similar to those of the
operation stage with a similar mitigation approach. If the Project is decommissioned, most infrastructure
will be removed, roads decommissioned as agreed upon with MAL and other tenure holders, and areas
will be re-graded and re-vegetated. Mitigation outlined above for construction will be followed, with
specifics developed at the time, in accordance with current practices and legislation.
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Residual Impacts and Proposed Monitoring

With mitigation in place, residual impacts on water resources from the Quality Wind Project (detailed in
Table 5.3-7) are expected to include:
•

Minimal changes to surface water flow as a result of the Project footprint;

•

Minimal modifications to watercourse channels from road crossings upgrades;

•

Low level of impact from increases in sedimentation of surface water quality (a VEC) in some
local surface waters during construction;

•

Minimal potential for surface water quality (a VEC) degradation from spills of deleterious
substances into water bodies;

•

Minimal potential for changes to recharge, groundwater level or flow from the Project footprint;
and

•

Minimal potential for surface water degradation from spills of deleterious substances reaching
groundwater.

Table 5.3-7
Potential
Impact

Predicted Significance of Residual Impacts on Water Resources
Extent

Magnitude

Duration

Reversible

Probability

Ecological
Context

Significance

Changes to
surface water
flow

LSA

Negligible

Long

Yes

Moderate

Developed

Minimal
(insignificant)

Modifications to
watercourse
channels at
crossing
upgrades

LSA

Negligible

Long

Yes

Low

Developed

Minimal
(insignificant)

Surface water
quality (a VEC)
degradation –
sedimentation

LSA

Low

Short

Yes

High

Developed

Low
(insignificant)

Surface water
quality (a VEC)
degradation –
from accidental
spills

LSA

Low

Moderate

Yes

Low

Developed

Minimal
(insignificant)

Changes to
recharge,
groundwater
level or flow

LSA

Negligible

Long

Yes

Low

Developed

Minimal
(insignificant)

Groundwater
quality
degradation

LSA

Negligible

Moderate

Yes

Low

Developed

Minimal
(insignificant)

Note: Ecological context – the ecological environment and its ability to absorb change. See Section 4.6.
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As part of the construction EMP, environmental monitoring will be conducted and will include monitoring
replacement of watercourse crossings, turbidity levels in water bodies and in any discharges to water
bodies and mitigation for spill prevention.
5.4

FISH AND FISH HABITAT

5.4.1

Existing Conditions

The Local Study Area (LSA) for fish and fish habitat is identical to that for water resources: the Project
Area plus a 1 km boundary; while the Regional Study Area (RSA) is the Kiskatinaw Plateau, bounded by
Hwy 97 to the North, the Kiskatinaw River to the east, Bearhole Lake Park to the South and the Murray
River to the west, with portions of the lower Bullmoose and Wolverine watersheds included. Salmonids,
including bull trout, are highlighted as a VEC in this report.
5.4.1.1

Literature Review

As outlined in Section 5.3, the majority of Project Area is located within the Murray River and Kiskatinaw
River watersheds and is composed of several headwater streams characterized by low water reaches
that provide very little habitat for fish. The Project transmission line is proposed to cross Quality Creek,
the Murray River, Bullmoose Creek and a tributary to Bullmoose Creek.
Historical fisheries data within and near the Project Area was reviewed to acquire existing information on
fish habitat conditions and general fisheries data.
The West Kiskatinaw River is known to support rainbow trout, Artic grayling, bull trout, burbot, lake chub,
and longnose sucker (FishWizard, 2008; Figure 5.3-1). There is no readily available fish date for the
tributaries that extend within or near the IUP.
Quality Creek supports rainbow trout and brook trout (FishWizard, 2008). Quality Lake, south of the
Project Area (Figure 5.3-1) is accessible by road and has been stocked with rainbow trout (annually since
mid-1980’s) and brook trout since (annually mid-1980’s to 1990). Documention indicates there is little flow
out of Quality Lake and that the Quality Creek is fed by tributaries and/or groundwater (MoE website,
2008).
The Murray River supports Arctic grayling, mountain whitefish, bull trout, burbot, longnose dace, longnose
sucker, brassy minnow, northern pike and slimy sculpin. Major tributaries to the Murray River in and near
the Project Area include Quality Creek, Flatbed Creek and the Wolverine River, which is known to support
Arctic grayling, bull trout, mountain whitefish, rainbow trout and sculpin species including spoonhead
sculpin (FishWizard, 2008).
There is no documentation of fish presence in tributaries to the Murray River that extend into the
northwest portion of the IUP and near the Project Area.
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Bullmoose Creek, a tributary to the Wolverine River, is known to support Arctic grayling, bull trout (also
documented as Dolly Varden char), longnose sucker, mountain whitefish, rainbow trout and sculpin
species including slimy sculpin (FishWizard, 2008).
5.4.1.2

Field Surveys

Field surveys were conducted by Hemmera on July 14, 15 and 16, 2008 to document the potential
presence of fish and fish habitat for watercourses in the general Quality Wind Project LSA. Watercourses
selected for field visits were located predominantly within 50 metres of existing roads. As the preferred
design was not prepared at the time of field work, the field visits do not reflect the preferred design
footprint. However, watercourse presence will be confirmed for any watercourses within 50 m from roads,
turbines, laydown area and substation in the final design, habitat documented and fish sampling
conducted. Selected habitat information on the 1:20 000 fish and fish habitat reconnaissance site card
was completed at the sites visited.
The following sections present the findings of the fish and fish habitat assessment by watercourse. Sites
visited are shown on Figure 5.3-1 and information on these sites, including any fish sampling, listed in
Table 5.3-5 at the back of this report.
West Kiskatinaw River Tributaries
Only a few headwaters of tributaries extend into the Project Area. One was visited (site 19 on Figure
5.3-1) and found to have no defined channel with a trickle flow through a culvert under the existing gravel
road. Based on headwaters visited in the field, the few other tributary headwaters shown on the TRIM
map base as extending into the Project Area are expected to also be undefined channels.
A new road in the preferred design crosses two headwaters of the West Kiskatinaw shown on the TRIM
base (Figure 1-4) and an existing road to be upgraded crosses a headwater shown on Figure 1-6.
Confirmation of the channel presence at proposed road crossing locations will be determined during
detailed design, with habitat recorded and fish sampling conducted, if required.
Murray River
In the area of the potential transmission line crossing (site 4 and data from EPCOR’s fly-over and design),
the Murray River is approximately 60 m wide, flowing as riffle and glide over cobbles and boulders, with
exposed gravel bars. Some banks are low and within a floodplain area while others are quite high with
slides.
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A sidechannel of the Murray River to the west (Tributary 4, site 5) was also visited as it was within the
potential range of an earlier version of the Project Area for the transmission line corridor. At this location,
the channel was a slough or ditch, which may have been excavated. Fish sampling was not conducted
(access to this tributary was via private land with owners consent) but fish likely move throughout many of
the side channels in this area.
Based on the field visit, the tributaries to the Murray River that are shown on the TRIM map southwest of
Tributary 4 on Figure 5.3-1 do not exist at the location of the transmission line crossing (nor upstream).
Three tributaries to the Murray River that extend into or near the turbine and road portion of the Project
Area were visited in the field.
Murray River Tributary 2 (sites 10 and 11) near the north end of the Project Area was surveyed from a
gravel road. The tributary marked on the TRIM map at site 10 did not exist and a recent oil well was
constructed in that location. The tributary at Site 11 was up to 2 m wide with glide and riffle over cobble
and boulder with a culvert perched 0.5 m above the water surface under the gravel road. Fish sampling
was not conducted but the culvert could be a barrier to fish passage.
Murray River Tributary 1, locally known as Quantity Creek (sites 6 to 9), was surveyed along existing
roads, downstream of the Project Area. At sites 6 and 7, culverts existed under the road but there was no
defined channel and a trickle water flow. Fish presence is unlikely during any flows.
The Quantity Creek tributary at site 8 has a channel width of 3 m (wetted width 1.2 m), and appeared to
have suitable fish habitat, riffle and glides over cobble and boulder bed with large woody debris, several
large boulders and vegetative cover. The watercourse passed under the existing forest service road
through a 2.2 m diameter culvert, passable for fish, if present. An approximate 200 m length of creek was
electrofished with no fish sampled. This tributary has the potential for fish-bearing, based on the habitat
type and lack of confirmed barriers downstream.
The Quantity Creek tributary at site 9 is quite similar to site 8 with a channel width of 2.4 m and
predominantly riffle flow. The culvert under the gravel road was perched by 10 cm above the water
surface. This tributary has the potential for fish-bearing, based on the habitat type and lack of confirmed
barriers downstream.
Murray River Tributary 3 (sites 12 and 13) was surveyed at Highway 52 and approximately 0.5 km north
of the Highway, in the area of the proposed transmission line. The watercourse was slough-like with a
channel width of approximately one metre at the northern (downstream site), and with bed material
predominately composed of fine silt and/or sand. The watercourse passed through a 60 cm diameter
hanging culvert under the road that would not allow fish passage upstream. There is potential for fish to
be present downstream of site 12.
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Quality Creek
Quality Creek is a tributary of the Murray River. Several headwaters of Quality Creek are located within
the Project Area and the transmission line is proposed to cross the Creek. Five sites were visited to
assess fish habitat (Quality Creek Tributary 1, site 15; Quality Creek Tributary 2, site 16; Quality Creek
Tributary 2, site 17; Quality Creek Tributary 2, site 18; and mainstem site 14).
Near Highway 52 (site 14) Quality Creek is predominantly riffle and glide with a 9.5 m channel width and
a 6.6 m wetted with, 0.9 to 0.15 m deep at the time of the assessment over a predominantly cobble and
gravel bed. Cover includes large-woody debris, large boulders and overhanging vegetation. Fish are
known to be present in this area and rainbow trout were observed so fish sampling was not conducted.
Quality Falls were also visited (located approximately 1.5 km north of the highway as shown on
Figure 5.3-1). The falls are approximately 6 m high and a barrier to upstream fish passage; however
resident brook trout and rainbow trout have been stocked upstream of the falls, including in Quality Lake.
Quality Creek Tributary 1 (Site 15) is an undefined channel and was dry during the time of the survey,
indicating that this is not fish habitat.
Within Quality Creek Tributary 2 Sites 16 has a channel of 1.5 m, was dry during the site visit and is
located within a logged area, indicating this is not fish habitat. Site 17 appeared to be an undefined
channel with flow over the forest bed approximately two metres wide and did not appear to be supportive
habitat for fish. Site 18 had a wetted width was approximately 1 m, and was directed through a hanging
culvert under a gravel road, a barrier if fish could reach this far upstream.
The upper Quality Creek headwater channel shown on the TRIM base extending to the wetland in the
south portion of the Project Area was not visited during the field survey. The preferred design, developed
since, includes a road crossing this channel, as shown on Figure 1-7. Confirmation of the channel
presence at a proposed road crossing location will be determined during detailed design, with habitat
recorded and fish sampling conducted, if required.
Bullmoose Creek
Fish-bearing Bullmoose Creek, a tributary of the Wolverine River, would be crossed by the proposed
transmission line (Figure 5.3-1). This fish-bearing creek was surveyed on foot approximately one
kilometer north of Highway 29 (site 1 on Figure 5.3-1, just downstream of the proposed transmission line
crossing). At this location, the creek is approximately 13 m wide, with a wetted width during the visit of 10
m, an average depth of 0.2 m and predominantly riffle flow over cobble and boulder substrate. Minimal
cover exists and in areas, the banks extended 25-30 m high and are eroding.
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Bullmoose Creek Tributary 1 (site 2 and 3) were also visited as the transmission line is proposed to cross
this system near the Tumbler Ridge substation. At site 2 upstream of Highway 29S, the watercourse has
a channel width of 3 m and a wetted width of 2 m at this time of the survey. Flowing as predominantly
glide over gravel, the creek is directed through a long, steep culvert (greater than two metres diameter)
far below the bed of the highway. Debris collection bars are in front of the culvert and an overflow culvert
exists uphill of the bed, suggesting the creek likely receives significant water flows and debris during
some storm events. Fish can not pass this highway culvert so are not likely to be present in the small
tributary section upstream.
Further upstream (site 3) in the headwaters of this tributary, the site was a wetland with a small culvert
(50 cm diameter) under the gravel road but no identifiable flow.
In summary, the proposed transmission line crosses Bullmoose Creek, the Murray River and Quality
Creek in fish bearing areas. At the location where the remainder of the small tributaries extend into the
Project Area, fish presence is not confirmed in most locations but there are many channels shown on
TRIM mapping not present or with known barriers to fish passage. Although not all headwater tributaries
were visited, the sites visited are thought to be representative of the channels within the Project Area.
Watercourse presence will be confirmed for any watercourses within 50 m from roads, turbines, laydown
area and substation in the final design, habitat documented and fish sampling conducted.
For this assessment, salmonids are considered a VEC.
5.4.2
5.4.2.1

Potential Impacts and Proposed Mitigation
Construction

Potential impacts on fish (including salmonids, a VEC) and fish habitat from Project construction include:
•

Surface water quality impacts on fish;

•

Loss of or disturbance to instream habitat;

•

Loss/disturbance to riparian habitat;

•

Impacts to fish passage from temporary barriers; and

•

Accidental mortalities.

Surface Water Quality Impacts on Fish
Changes to surface water quality can impact resident species including fish, located downstream of the
power production portion of the Project Area and in some watercourses along the transmission line.
Based on the construction activities and location of fish, the mitigation discussed in Sections 5.2.2 and
5.3.2, is intended to protect fish from potential water quality impacts as a result of sedimentation or
accidental spills.
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Loss of or Disturbance to Instream Habitat
Overhead collector cable lines will be built in a manner to meet the Department of Fisheries and Oceans
(DFO) Operational Statement for overhead line construction.
Where road upgrades are required, companies that are responsible for the road maintenance will be
contacted to determine if they have further information on fish presence in the road areas. As discussed in
Section 5.3.2.1, the preferred design indicates that new roads will cross three channels and a road upgrade
will cross one channel shown on the TRIM base. Confirmation of the channel presence at proposed road
crossing locations will be determined during detailed design, with habitat recorded and fish sampling
conducted, if required.
Work in water is limited to existing culvert replacements at road upgrades and new road crossings.
Notification under Part 7 of the Water Act for this work will be submitted to Front Counter BC, Fort St.
John following detailed design for watercourse crossings (not overland flow). Design and installation of
watercourse crossings will follow requirements of the BC MWLAP Standards and Best Practices for
Instream Works, including those regarding temporary diversion to ensure flows continue and sediment
control. If fish presence is possible, crossings will be designed for fish passage as per applicable and
current DFO, MoE and MoF guidelines (such as the BC MoF Forest Practices Code of BC Fish stream
crossing guidebook) and work around the reduced risk timing windows will also be implemented.
The proposed transmission line crosses Bullmoose Creek, the Murray River and Quality Creek in fish
bearing areas. The line cannot be built under the DFO Operational Statement for Overhead Line
construction (version 3) as the line is greater than 60 kV and the cleared RoW will be greater than 10 m.
However, the measures proposed in the operational statement will be followed. Vegetation will be
removed during construction along the length of the line, and up to the final tower location at each
crossing, which will be situated on stable and high ground. No machinery will enter the watercourse.
Based on the information above, EPCOR does anticipate the requirement for an Authorization under the
Fisheries Act for habitat loss from the Quality Wind Project. Preliminary project and watercourse
information was provided to DFO January 5, 2009 and DFO confirmed in early February that the Project
is not expected to result in an Authorization under the Fisheries Act. This was re-confirmed by the
Canadian Environmental Assessment Agency in March.
Loss of or Disturbance to Riparian Habitat
Loss of or disturbance to riparian habitat that provides cover, nutrients and bank stability to watercourses
is possible. Therefore, with the exception of at road crossings, complete removal of vegetation is not
proposed within at least 15 m from any watercourse. As noted above, the DFO Operational Statement for
overhead line construction will be followed for construction of the connector cables and as much as
possible for the construction of the transmission line.
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Impacts to Fish Passage from Barriers
In the event that fish are present in areas of new road crossings or road crossing upgrades, fish passage
could be temporarily blocked during in-water work. Existing flows will be directed around the work area
and a fish salvage conducted, if warranted. As crossings will be designed to allow for fish passage where
presence is possible or confirmed, long-term barriers are not expected.
Accidental Mortalities
The potential exists for accidental mortalities from instream works on road crossing during construction. In
addition to the mitigation noted above, flows will be maintained on any flowing watercourses during
instream works (via pumping around the isolated work area or a similar method) and a fish salvage
conducted where fish may be present.
5.4.2.2

Operation

Potential impacts on fish and fish habitat from Project operations include:
•

Surface water quality impacts on fish; and

•

Loss of or disturbance to riparian habitat.

The measures outlined in Section 5.3.2.2 will mitigate for potential water quality impacts on fish. During
operations, vegetation maintenance at the collector cables and the transmission line is expected to meet
the practices outlined in DFO Operational Statement for Maintenance of Riparian Vegetation in Existing
RoWs (version 3).
5.4.2.3

Refurbishment or Decommissioning

If the Project if refurbished, impacts on fish and fish habitat are expected to be similar to those of the
operation stage and the mitigation will be followed. If the Project is decommissioned, most infrastructure
will be removed, roads decommissioned as agreed upon with MAL and other tenure holders, and areas
will be re-graded and re-vegetated. Mitigation outlined above for construction will be followed, with
specifics developed at the time, in accordance with current practices and legislation.
5.4.3

Residual Impacts and Proposed Monitoring

With mitigation in place, residual impacts on fish (including salmonids, a VEC) and fish habitat from the
Quality Wind Project (detailed in Table 5.4-1) are expected to include:
•

Minimal impacts from surface water quality changes on fish;

•

No loss of or disturbance to instream habitat;

•

Low impact from loss of or disturbance to riparian habitat;

•

Minimal impact to fish passage from temporary barriers; and

•

Minimal impact from accidental mortalities.
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Predicted Significance of Residual Impacts on Fish and Fish Habitat

Potential
Impact

Extent

Magnitude

Duration

Reversible

Probability

Ecological
Context

Significance

Surface
water quality
impacts on
fish

LSA

Negligible

Short

Yes

Low

Developed

Minimal
(insignificant)

Loss of or
disturbance
to instream
habitat

Footprint

Negligible

Not
expected

Yes

Low

Developed

No residual
impact
expected

Loss of or
disturbance
to riparian
habitat

Footprint

Low

Long

Yes

High

Developed

Low
(insignificant)

Impacts to
fish passage

Footprint

Negligible

Short

Yes

Low

Developed

Minimal
(insignificant)

LSA

Negligible

Short

Yes

Low

Developed

Minimal
(insignificant)

Accidental
mortalities

Note: Ecological context – the ecological environment and its ability to absorb change. See Section 4.6.

As part of the construction EMP, environmental monitoring will be conducted and will include monitoring
turbidity levels in water bodies and in any discharges to water bodies, mitigation for spill prevention
monitoring during watercourse crossing construction (including fish salvage if required) and monitoring for
any vegetation disturbance within 15 m of a waterway.
5.5

ECOSYSTEMS

5.5.1

Existing Conditions

This section provides information on the existing ecosystem (vegetation and wetland community)
conditions in the study area of the Quality Wind Project, including methods and results. The Local Study
Area (LSA), hereafter the study area, is 6,745.34 ha in and around the Project Area, with the Project Area
approximately in the centre (Figure 5.5-1). The Regional Study Area (RSA) is defined as the Kiskatinaw
Plateau, bounded by Hwy 49 to the North, the Kiskatinaw River to the east, Bearhole Lake Park to the
South and the Murray River to the west, with portions of the lower Bullmoose and Wolverine watersheds
included.
Existing ecosystems in the study area are described by: vegetation communities (ecosystems), at-risk
ecosystems, at-risk plants, wetlands and old (mature) forests. The results presented here are used for
impact assessment analysis for ecosystems, and as the basis for some wildlife impact assessment
analyses. At-risk ecosystems, at-risk plants, wetlands and old forests are considered VEC in this report.
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Ecological Background

Two ecological systems of classification are used to describe the ecology within the LSA: Ecoregion
Classification and Biogeoclimatic Ecosystem Classification (BEC).
The LSA lies within the Southern Alberta Upland Ecoregion, a rolling upland that rises from the Peace
River Basin to the north and culminates in the Rocky Mountain Foothills to the south (Demarchi, 1996).
The Southern Alberta Ecoregion is divided into Ecosections and the LSA falls within the Kiskatinaw
Plateau Ecosection, a flat upland with some dissection by the Murray, Kiskatinaw and Wapiti rivers.
Numerous wetlands occur on this upland surface.
Within the Kiskatinaw Plateau Ecosection there are a number of BEC zones and subzones. The LSA
contains two distinct BEC zones. The first is the Englemann Spruce Subalpine Fir zone (ESSF), which
includes the Bullmoose very cold (mv2) variant. The second is the Boreal Black and White Spruce zone
(BWBS), which contains the Peace moist warm (mw1) and Murray wet cool (wk1) variants (Figure 5.5-1).
Each of the BEC zone and subzone descriptions below are based on unmodified ecosystems; thus,
disturbances from anthropogenic activities may have altered the current vegetation conditions at a site.
The BWBS is a typical boreal ecosystem with long cold winters, and a mixture of upland forests and
muskeg (MoF, undated). The BWBSmw1 variant is found on rolling topography along major drainages
and in valley lowlands with elevation ranges from 750 m to 1,050 m (Delong et al., 1990). Because forest
fires are frequent in the BWBS zone, old growth forests dominated by white spruce (Picea glauca) are
very rare and this variant is dominated by leading stands of trembling aspen (Populus tremuloides) with
poorer and drier sites containing lodgepole pine (Pinus contorta) as a seral species (Delong et al., 1990).
In low lying areas, particularly along the edge of rivers and wet sites, balsam poplar (Populus balsamifera
ssp. balsamifera) is often found. In areas with rich organic soils and periodic standing water, black spruce
(Picea mariana) stands are common, possibly with a minor component of tamarack (Larix laricina)
(Delong et al., 1990).
The BWBSwk1 variant in the foothills of the Rocky Mountains is at mid- to lower slope positions, ranging
in elevation from 1,050 m to 1,200 m (Delong et al., 1990). White spruce (Picea glauca) dominates the
mature spruce forests, with small components of black spruce present on poorer and wetter sites (Delong
et al., 1990). The dominant seral species is lodgepole pine, often with minor amounts of white spruce. At
lower elevations, trembling aspen is often found as a seral species (Delong et al., 1990).
The ESSF is found at higher elevations than the BWBS and has long winters with snow present for many
months of the year (MoF, undated). The ESSFmv2 variant is found in northern and lee positions along the
Rocky Mountains. It is very dry and cool with elevations that range from 1,000 m to 1,400 m (Delong et
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al., 1994). Fire intervals are more frequent in this variant than others in the ESSF, resulting in a
landscape that is often dominated by seral lodgepole pine stands (Delong et al., 1994). At lower
elevations, and on poorer sites, a mixture of lodgepole pine and black spruce will often occur. The
ESSFmv2 is the most common variant in the LSA.
5.5.1.2

Methods

The ecosystem study was completed by Timberline Natural Resource Group. The primary sources of
background ecosystem information came from published biogeoclimatic zones and subzones and site
series descriptions developed by MoF and MoE, and vegetation maps published by the former Ministry of
Sustainable Resource Management (now available from MoE and MoF).
Information on rare plants and plant communities was obtained from the BC Conservation Data Centre
(CDC) and the federal Species at Risk Act (SARA) Schedules One, Two and Three.
TEM Mapping
TEM mapping is the basis of the ecosystem assessment and was completed according to the Standards
for Terrestrial Ecosystem Mapping in British Columbia (RIC, 1998). Steps for TEM are as follows.
Air Photo Acquisition and Preparation
Air photos were purchased from the Integrated Land Management Bureau. The most current air photos
available for the area were 1994 colour air photos at an approximate 1:17,000 scale. The photos acquired
were:
•

Line 30BCC94016: Photo numbers 40-46 and 50-54;

•

Line 30BCC94015: Photo numbers 28-38, 50-58, 138-145 and 154-166;

•

Line 30BCC94014: Photo numbers 110-122; and

•

Line 30BCC94097: Photo numbers 124-128.

Ecosystem Delineation (TEM Delineation)
Terrestrial ecosystem delineation was completed by viewing air photos of the LSA through a stereoscope
to obtain a three-dimensional view. Polygons were drawn around homogeneous landform / vegetation
elements to separate areas into similar looking units. Factors considered in delineation included: parent
material, slope, aspect and vegetation cover.
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Monorestitution
Digital line capture (monorestitution) of the ecosystem polygons was completed. Biogeoclimatic zone
boundary lines were added to the digital file to aid in classification.
Field Data Collection
Field data on ecosystems was gathered in June 2008 to refine and calibrate the air photo interpretation of
polygons. Data at 116 locations was collected in two formats: Ground Inspection Forms (GIF) and Visual
Inspections. The locations of all field plots were marked with Global Positioning System (GPS).
The MELP (1998) methodology was used for data collection at the ground inspections locations. Formal
vegetation data was collected for 25 locations; each in 11.28 m radius plots (400 m2) and recorded on a
GIF. Information gathered was used to derive a site series for the plot. Site series are defined in Delong
et al., (1990) and in the Provincial Site Series and Map Code List (2006). Data gathered included:
•

Surveyor, location and date;

•

Organic soil horizon thickness;

•

Location coordinates (UTM);

•

Humus form;

•

Aspect (degrees);

•

Root restricting layer;

•

Elevation (meters);

•

Coarse fragment content;

•

Slope (percent);

•

Terrain information;

•

Soil nutrient regime;

•

Ecosystem information including: Biogeoclimatic

•

Soil moisture regime;

•

Meso slope position;

•

Drainage – mineral soils;

•

Moisture subclass – organic soils;

•

Mineral soil texture;

•

Organic soil texture;

unit, site series, structural stage and crown
closure;
•

Dominant / indicator plant species by vegetation
layer (A1, A2, A3, B1, B2, C, D);

•

Percent cover of vegetation by layer (A, B, C,
D); and

•

Notes.

Informal vegetation information, in the form of Visual Inspections, was collected using field notes at 81
locations. Data gathered included:
•

Surveyor, location and date;

•

Location coordinates (UTM);

•

Elevation (metres);
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•
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•
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Data Entry
The ground inspection data was entered into the Ministry of Environment’s VENUS 5.0 software and the
visual inspections were entered into a Microsoft Excel spreadsheet. Both of the databases will be
submitted to the proponent and the Province with this project.
Edits
Edits to previously identified ecosystem polygons following field sampling were completed as required.
Upon completion of the field program, ecologists reviewed the field forms for completeness and accuracy
and to check that all plot locations were accurately transferred into the GIS spatial database.
Ecosystem Classification
Each ecosystem polygons was classified and entered into a Microsoft Excel TEM ecosystem ‘polygon’
database. The ecosystem unit labels were recorded by manual examination of the air photos using a
combination of a Sokkisha MS-27 mirror stereoscope, with 3X binocular attachment for enhanced
resolution. The core data entered in the ecosystem database for each polygon includes:
•

Polygon number;

•

Biogeoclimatic zone, subzone, and variant;

•

Ecosystem labels [decile, site series, modifier(s) and structural stage: up to three / polygon];

•

User-defined field: Other “point-feature” habitat elements that are <10% of the polygon area (i.e.
rock outcrop (RO), talus (TA), shallow open water (OW) etc. for habitat analysis);

•

Polygon area (hectares); and

•

Comments on the polygon, including wildlife and/or habitat observations.

Each ecosystem polygon was classified as either a single ecosystem unit (simple label) or as a complex
unit, with either two or three (maximum) ecosystem units. Each polygon includes a site series number and
has been described with up to three site modifier(s) where the conditions differ from the assumed
conditions described in the provincial database for each site series. For complex units, only ecosystems
estimated to cover approximately 10% of the total polygon area were recorded. Anthropogenic
disturbances (e.g. roads, cultivated fields, and gravel pits) were assigned non-forested TEM codes.
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In-house Quality Assurance
Air photo line-work and classification were peer-reviewed and work was edited as necessary.
Preparation of Final Digital (GIS) Data
The classification information was merged with the spatial line work to create a seamless GIS TEM
product.
At-Risk Plant Assessment
At-risk plant assessments were completed in conjunction with and immediately following the field portion
of the TEM mapping in June and July of 2008. Nomenclature (species and common names) for vascular
plants follows Douglas et al., (1998-2002). Bryophyte nomenclature follows Lawton (1971), and the
Lichens of British Columbia (Goward et al., 1994 and Goward, 1999). Steps for completing the rare plant
assessments are provided below.
Data Package Assembly
At-risk plant and plant community data for the Peace Forest District was assembled from the BC Species
and Ecosystem Explorer, a MoE maintained web-database that lists at-risk plants on the federal Species
at Risk Act (SARA) Schedules One, Two and Three and at-risk plants and ecosystems on the provincial
Conservation Data Centre (CDC) list. The list of at-risk plants and plant communities for Peace Forest
District was filtered to include only those at-risk plants and communities thought to be present in the LSA.
Field crews were presented with this customized list, along with species descriptions and situations of
likely presence to aid in identification.
Field Sampling
Prior to at-risk plant field surveys, TEM delineated air photos were reviewed to select ecosystems thought
to contain species on the filtered at-risk plant list. In the field at previously identified polygons, surveyors
recorded site information including: surveyor ID, date, location, UTM coordinates, and general ecosystem
information (dominant / indicator plant species and soil moisture and nutrient regime, slope and aspect).
At-risk plant field sampling was timed to take place during mid-summer when most vegetation was either
at its most robust stage or in flower. The area was surveyed during two periods in July. Rare plants were
also searched for and recorded during TEM field work.
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Post Field Verification
If a plant could not be identified in the field, it was preserved (pressed and dried) for further study. Those
plants that could not be definitively identified were forwarded to a senior botanist for identification.
At-Risk Plant Communities
At-risk plant communities were identified during TEM mapping. Polygons created in the TEM were cross
referenced with listed at-risk communities to create a list of rare ecosystems.
Wetlands
Wetland identification was completed during the TEM field and classification stages.
Initial Identification
Initial identification of wetlands was completed during TEM delineation. Wetlands and riparian areas
visible on air photos were delineated as separate ecosystem polygons. If wetlands were less than one
hectare, they were included within larger forested polygons.
Verification and Classification
Verification of wetlands took place during TEM field verification. Wherever possible, non-forested
wetlands were visited and either GIF or visual inspections were completed. During the classification
stage, wetlands were identified as either herb-, shrub- or tree-dominated using structural stages.
Old Forests
Definition
Old forests were defined as forests with “old growth characteristics” such as large diameter trees and a
complex canopy structure that includes multiple age classes (Smith et. al., 1997). These are not old
growth management areas (OGMA) as defined by MoF.
Assessment
DeLong (2002) reports that mapped forest age class is generally well correlated with functionally
important old forest characteristics. The BC MoF combine age class and natural disturbance type to
determine old growth forests. The methods they prescribe and that are most-widely used in the forestry
industry are in their Biodiversity Guidebook (MoF, 1995), and were used for this project. First the Natural
Disturbance Type (NDT) was determined for the area and then a seral stage table was used to determine
the minimum old growth age for a BEC zone within an NDT.
Once the above steps were completed, Vegetation Resource Inventory (VRI) data in the LSA and
proposed transmission line corridor were used to determine the amount of old forest.
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Results

Terrestrial Ecosystem Mapping
Terrestrial ecosystem field surveys completed in June 2008 resulted in 116 plots (25 GIF and 91 Visual
Inspections). In total 212 plant species were recorded in the LSA; 11 trees, 35 shrubs, 139 herbs and 27
mosses and lichens.
Air photo mapping of the LSA resulted in 632 polygons, with a total area of 6730.17 ha an average
polygon size of 10.65 ha. In the ESSF, a total of 303 polygons were delineated (Table 5.5-1). In the
BWBS, a total of 329 polygons were delineated (Table 5.5-2 and 5.5-3).
Table 5.5-1

Summary of Ecosystems in the ESSFmv2

Site
Series

Map
Code

$01

$FR

Bl - Rhododendron –
Feathermoss Seral

gentle slope, deep mediumtextured soils, deciduous leading

submesic – mesic

16.16

01

FR

Bl - Rhododendron –
Feathermoss

gentle slope, deep mediumtextured soils

submesic – mesic

1303.02

02

FL

Bl – Lingonberry

gentle slope to level site; deep
coarse-textured soils

subxeric –
submesic

29.14

$03

$BT

BlSb – Labrador tea
Seral

gently sloping to depressional
sites with deep fine-textured soils,
deciduous leading

submesic – hygric

3.02

03

BT

BlSb – Labrador tea

gently sloping to depressional
sites with deep fine-textured soils

submesic – hygric

1552.04

04

FO

Bl – Oak fern – Knight's
plume

gentle slope, moisture receiving
sites, deep, medium-textured
soils

mesic – subhygric

289.93

05

FD

Bl – Devil's club –
Rhododendron

gentle slope, moisture receiving
sites, deep, medium-textured
soils

subhygric

38.75

06

FH

Bl – Alder – Horsetail
(Ws08 – Bl – Sitka
valerian – Common
horsetail)

level or depressional sites with
deep coarse-textured soils

subhygric – hygric

381.70

00

AL

Alder – lady fern
seepage track

deep soil, seepage present

subhygric – hygric

27.01

00

PD

Pond

generic TEM code used to
describe waterbodies < 50 ha

00

FE

Carex aquatilis – Carex
utriculata – Calliergon
giganteum

herbaceous organic fens; flat
slope position; poor drainage

00

LA

Lake

generic TEM code used to
describe waterbodies > 50 ha

00

WE

Wetland

generic TEM code used to
describe wetlands

Total Area (ha)

Site Series Name

Assumed Situation

Typical Moisture
Regime

Area in
LSA (ha)

0.92
hydric

17.59
9.94

hygric – hydric

8.31
3670.32
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Summary of Ecosystems in the BWBSmw1

Site
Series

Map
Code

$01

$AM

SwAt – Step moss
Seral

gentle slope; deep, fine-textured
soil, deciduous leading

mesic

01

AM

SwAt – Step moss

gentle slope; deep, fine-textured
soil

mesic

02

LL

Pl – Lingonberry –
Velvet-leaved
blueberry

gentle slope; coarse-textured soil

subxeric

2.93

$03

$SW

Sw – Wildrye –
Peavine Seral

gentle slope; deep, coarsetextured soils, deciduous leading

submesic

11.01

03

SW

Sw – Wildrye –
Peavine

gentle slope; deep, coarsetextured soils

submesic

64.79

04

BL

Sb – Lingonberry –
Coltsfoot

gently sloping depressional sites
with fine-textured soil

submesic – mesic

39.98

$05

$SC

Sw – Currant – Oak
fern Seral

gently sloping, fine-textured soil,
moisture receiving sites,
deciduous leading

mesic – subhygric

1.05

05

SC

Sw – Currant – Oak
fern

gently sloping, fine-textured soil,
moisture receiving sites

mesic – subhygric

12.24

$06

$SC

Sw – Currant –
Bluebells Seral

gently sloping, fine-textured soil,
moisture receiving sites,
deciduous leading

mesic – subhygric

3.29

06

SC

Sw – Currant –
Bluebells

gently sloping, fine-textured soil,
moisture receiving sites

mesic – subhygric

12.16

07

SH

Sw – Currant –
Horsetail

flat sites on fluvial soil with
coarse soil

hygric

0.00

08

BT

Sb – Labrador tea –
Sphagnum

organic wetland

hygric – subhydric

0.00

00

AL

Alder – lady fern
seepage track

deep soil, seepage present

subhygric – hygric

0.06

00

AS

SwAt – Soopolallie

Significant warm aspect, deep
medium-textured soils

xeric – submesic

17.90

00

ES

Exposed Soil

generic TEM code

1.37

00

GB

Gravel Bar

generic TEM code

2.47

00

RI

River

generic TEM code

2.87

00

RZ

Road Surface

generic TEM code

16.97

Total Area (ha)

Site Series Name

Assumed Situation

Typical Moisture
Regime

Area in
LSA (ha)
11.97
133.92

334.96
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Summary of Ecosystems in the BWBSwk1
Assumed Situation

Typical Moisture
Regime

Area in LSA
(ha)

Sw – Huckleberry –
Step moss Seral

gentle sloping, medium-textured
morainal soil, deciduous leading

mesic – subhygric

107.22

SM

Sw – Huckleberry –
Step moss

gentle sloping, medium-textured
morainal soil

mesic – subhygric

1203.36

02

LL

Pl – Lingonberry –
Velvet-leaved
blueberry

gentle slope, deep coarsetextured soils

subxeric

3.64

$03

$BL

Sb – Lingonberry –
Coltsfoot Seral

gentle slope; coarse-textured
soil; cool sites; deciduous
leading

submesic – mesic

3.15

03

BL

Sb – Lingonberry –
Coltsfoot

gentle slope; coarse-textured
soil; cool sites

submesic – mesic

788.71

04

SW

Sw – Wildrye –
Peavine

significant slope, warm aspect,
medium-textured soil

submesic

72.14

$05

$SC

Sw – Currant –
Bluebells Seral

gentle slope, moisture receiving
sites; deep, medium-textured
soil, deciduous leading

subhygric

23.92

05

SC

Sw – Currant –
Bluebells

gentle slope, moisture receiving
sites; deep, medium-textured soil

subhygric

260.98

$06

$SH

Sw – Currant –
Horsetail

flat sites on fluvial soil with
coarse-textured soil, deciduous
leading

hygric

174.17

06

SH

Sw – Currant –
Horsetail

flat sites on fluvial soil with
coarse-textured soil

hygric

175.58

07

BH

Sb – Horsetail –
Sphagnum

organic wetland

subhydric

20.93

08

BW

Sb – Willow – Glow
moss

organic wetland

subhydric

5.93

00

AL

Alder – lady fern
seepage track

deep soil, seepage present

subhygric – hygric

48.68

00

PD

Pond

generic TEM code for
waterbodies < 50 ha

00

FE

Carex aquatilis –
Carex utriculata –
Calliergon giganteum

herbaceous organic fens; flat
slope position; poor drainage

00

RZ

Road Surface

generic TEM code

3.80

00

UR

Urban Development

generic TEM code

6.86

Total Area (ha)

Site Series Name

2.25
hydric

5.40

2724.89
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At-Risk Ecosystems
Five at-risk plant communities (plant communities) were identified in the LSA (shown on Table 5.5-4,
5.5-5 and Figure 5.5-2). These plant communities, representing all seral stages, cover 1985.92 ha
(29.51%) of the LSA. This includes impacts to the BWBSwk1-01, which comprises 1330.53 ha (19.77%)
of the LSA. At-risk ecosystems are considered a VEC in this report.
Table 5.5-4

Summary of At-risk Plant Communities in the BWBS

Site Series

Map
Code

Site Series Name

Assumed Situation

Typical Moisture
Regime

Area in LSA
(ha)

BWBSmw105

SC

Sw – Currant – Oak
fern

gently sloping, fine-textured
soil, moisture receiving sites

mesic – subhygric

13.89

BWBSmw106

SC

Sw – Currant –
Bluebells

gently sloping, fine-textured
soil, moisture receiving sites

mesic – subhygric

15.45

BWBSwk101

SM

Sw – Huckleberry –
Step moss

gentle sloping, mediumtextured morainal soil

mesic – subhygric

1330.53

BWBSwk105

SC

Sw – Currant –
Bluebells

gentle slope, moisture
receiving sites; deep,
medium-textured soil

subhygric

244.36

Total Area (ha)

Table 5.5-5
Site
Series

Map
Code

06

FH

1604.22

Summary of At-risk Plant Communities in the ESSF
Site Series Name
Bl – Alder – Horsetail (Ws08
– Bl – Sitka valerian –
Common horsetail)

Assumed Situation

Typical Moisture
Regime

Area in
LSA (ha)

level or depressional sites
with deep coarse-textured
soils

subhygric – hygric

381.70

Total Area (ha)

381.70

At-Risk Plants
The list of 72 red and blue-listed and SARA schedule one, two and three vascular plants for the Peace
Forest District was filtered to 35 at-risk plant species having slight to good potential to be located in the
LSA (Table 5.5-6). At-risk plants are considered a VEC in this report.
Table 5.5-6

At-risk Plants Potentially Occurring in the LSA
BC
Status

Federal
(SARA) status

Scientific Name

English Name

Anemone canadensis

Canada anemone

Blue

NR

Anemone virginiana var. cylindroidea

riverbank anemone

Red

NR

Arabis sparsiflora

sickle-pod rockcress

Red

NR

Arnica chamissonis ssp. incana

meadow arnica

Blue

NR
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BC
Status

Federal
(SARA) status

Scientific Name

English Name

Artemisia longifolia

long-leaved mugwort

Red

NR

Astragalus vexilliflexus var. vexilliflexus

bent-flowered milk-vetch

Blue

NR

Calamagrostis montanensis

plains reedgrass

Blue

NR

Carex bicolor

two-coloured sedge

Blue

NR

Carex scoparia

pointed broom sedge

Blue

NR

Carex xerantica

dry-land sedge

Red

NR

Chenopodium hians

Hian's goosefoot

Red

NR

Chrysosplenium iowense

Iowa golden-saxifrage

Blue

NR

Cicuta virosa

European water-hemlock

Blue

NR

Cirsium drummondii

Drummond's thistle

Red

NR

Galium labradoricum

northern bog bedstraw

Blue

NR

Glyceria pulchella

slender mannagrass

Blue

NR

Helianthus nuttallii var. nuttallii

Nuttall's sunflower

Red

NR

Helictotrichon hookeri

spike-oat

Blue

NR

Lomatium foeniculaceum var. foeniculaceum

fennel-leaved desert-parsley

Red

NR

Luzula rufescens

rusty wood-rush

Blue

NR

Oxytropis campestris var. davisii

Davis' locoweed

Blue

NR

Piptatherum canadense

Canada Ryegrass

Red

NR

Polemonium boreale

northern Jacob's-ladder

Blue

NR

Polemonium occidentale ssp. occidentale

western Jacob's-ladder

Blue

NR

Pyrola elliptica

white wintergreen

Blue

NR

Ranunculus cardiophyllus

heart-leaved buttercup

Red

NR

Ranunculus pedatifidus ssp. affinis

birdfoot buttercup

Blue

NR

Ranunculus rhomboideus

prairie buttercup

Red

NR

Rumex arcticus

arctic dock

Blue

NR

Salix petiolaris

meadow willow

Blue

NR

Salix serissima

autumn willow

Blue

NR

Scolochloa festucacea

rivergrass

Red

NR

Senecio plattensis

plains butterweed

Blue

NR

Silene drummondii var. drummondii

Drummond's campion

Blue

NR

slender wedgegrass
Blue
Sphenopholis intermedia
Notes: Red: candidates for- Extirpated, Endangered, or Threatened status in British Columbia
Blue: of Special Concern in BC due to sensitivity to human activities or natural events
NR: no ranking

NR

A search of the Conservation Data Center BC Species and Ecosystems Explorer revealed there were no
recorded observations of any of these at-risk plant species within a 15 km radius of the LSA.
One blue listed plant, the northern bog bedstraw (Galium labradoricum), was recorded during the rare
plant field assessment. The specimen was found in a sparsely forested bog in the BWBSwk1 variant
(Figure 5.5-2).
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Wetlands
Few wetlands over 1 ha occur in the LSA because there are few strong watercourse features on the
raised plateau where most of the LSA is located (see Section 5.3). The majority of larger wetlands occur
along the edges of the LSA, with the largest wetland complex occurring adjacent to Quality Lake (Figure
5.5-3). Wetlands in the LSA are typically small components of larger ecosystems; 0.47 % of the total LSA
(Table 5.5-7). Wetlands are considered a VEC in this report.
Table 5.5-7

Wetlands in the LSA

BEC Zone

Wetland Type

Area (ha)

BWBSwk1

Sedge fen

5.40

Wetland

8.31

Sedge fen

17.59

ESSFmv2

TOTAL

31.30

Old Forests
Old forests were identified using criteria developed by MoF (Section 5.5.2). Old forests are considered a
VEC in this report.
There are no approved old growth management areas (OGMA) in the LSA at the time of reporting. ILMB
conducted consultation with tenure holders in Tree Farm License (TFL 48) during April 2009 on proposed
OGMAs. EPCOR participated in this process and ILMB has considered EPCOR’s input in planning the
OGMAs. Two proposed OGMAs are expected to be located adjacent to the Project Area (overlapping the
LSA). These include the One Island 06 and Puggins 09 OGMAs, with the ESSF and BWBS zones. A
portion of the proposed Puggins 10 OGMA is expected to overlap the Project Area in the area of the
transmission line crossing over Quality Creek.
ESSFmv2
The ESSFmv2 zone variant occurs within Natural Disturbance Type 2 (ecosystems with infrequent standinitiating events); forests considered old in this variant are those greater than 250 years of age (MoF,
1995). There are no areas considered to be old forest in the ESSFmv2 variant in the LSA (Table 5.5-8).
The One Island 06 OGMA area was not assessed as being of sufficient age (>250 years) to be
considered old forest by the TEM and old forest identification conducted for this analysis. It appears there
is a difference in the criteria in the more widely used (and MoF endorsed) Natural Disturbance Types
(NDT) approach used in this study which takes into account structural stage and age, and the MoE /
DeLong Natural Disturbance Unit (NDU) approach used by ILMB and MoE to identify old growth forests.
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The criteria for old forests are different in each approach, in the ESSF zone the NDT approach defines
>250 years of age as old forest, and the NDU approach defines old forests as >140 years in all BEC
zones.
Table 5.5-8

Distribution of Seral Stages in the ESSFmv2

Biogeoclimatic Unit
ESSFmv2

Seral Stage
Early (<40 yrs)

Mid (40-120 yrs)

Mature (120-250 yrs)

Old (>250 yrs)

2584.54

389.87

695.91

0

BWBSmw1 and BWBS wk1
The BWBSmw1 and wk1 zone variants occur within Natural Disturbance Type 3 (ecosystems with
frequent stand-initiating events). Forests dominated by coniferous trees are considered old forests when
they are greater than 140 years of age (MoF 1995). In the LSA, there are 87.47 ha of old forests in the
BWBS mw1 and 255.19 ha in the BWBS wk1 (Table 5.5-9 and Figure 5.5-4). The areas in the lSA
identified as old forests in this analysis were initially proposed as potential OGMA areas Puggins 9 and 10
(ILMB, 2009) and following correspondence with EPCOR, only a portion of Puggins 10 covers the Project
Area.
Table 5.5-9

Distribution of Seral Stages in the BWBSmw1 and BWBSwk1

Biogeoclimatic Unit
BWBSwk1

BWBSmw1

5.5.2
5.5.2.1

Seral Stage
Early (<40 yrs)

Mid (40-100 yrs)

Mature (100-140 yrs)

Old (>140 yrs)

1831.98

256.87

380.85

255.19

Early (<20 yrs)

Mid (20-80yrs)

Mature (80-100 yrs)

Old (>100 yrs)

197.86

49.63

0

87.47

Potential Impacts and Proposed Mitigation
Construction

This section presents the Project-related impacts to ecosystems (at-risk communities, at-risk plants, old
forests and wetlands) during construction, operation and decommissioning phases of the Project. As well,
mitigation measures for the avoidance or reduction of identified environmental impacts during all Project
phases (construction, operation and decommissioning) are presented.
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To determine the environmental impacts on plants and plant communities, the method described in
Section 4 was followed, i.e.:
•

Identification and description of ecosystems potentially affected (Section 5.5.1);

•

Description of environmental impacts;

•

Description of the mitigation measures;

•

Identification of residual effects, i.e. effects after application of mitigation, (Section 5.5.4); and

•

Determination of the significance of residual effects (Section 5.5.4).

The VEC for this project were selected according to their rarity in the LSA, sensitivity to project-related
activities, and socio-economic importance to local communities. Using these criteria, red and blue listed
plants, red and blue listed plant communities, old forests, and wetlands are considered VEC.
Potential ecosystem impacts to the Project are considered to be:
•

Ecosystem loss/disturbance – for general vegetation, at-risk plant communities, rare plants,
wetlands and old growth forests; and

•

The introduction of exotic species.

Ecosystem Loss/Disturbance
It is important to note that of the footprint areas (approx. 278 ha during construction and 230 ha for
operations), over 152 ha (more than half) are already disturbed with:
•

Existing roads and hard surfaces are 22.7 ha;

•

The Hourglass fire area is 92.3 ha; and

•

Cutblocks outside the burn are 37.3 ha.

In addition, many of the areas to be disturbed within the footprint will not result in a total loss of
vegetation. Disturbance in areas under and around overhead collector cables and the transmission line
will predominantly involved topping trees and trimming vegetation and therefore can be considered
vegetation disturbance.
Ecosystem loss/disturbance impacts were calculated using a GIS analysis. A projected footprint for the
Quality Wind Project (based on a November 2008 preferred layout) was overlain on the existing
conditions in the LSA (from the TEM mapping and field surveys). For each of the ecosystem components
to be assessed (general vegetation, and the at-risk plants, at-risk plant communities, wetlands, and old
forest VEC) an affected area was calculated.
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General Vegetation
The construction of the QWP will impact 278 ha (~4%) of the LSA. This includes disturbances of 10.92%
of the BWBSmw1, 2.61% of the BWBSwk1, and 4.81% of the ESSFmv2 (Tables 5.5-10 to 5.5-12). It is
possible that the total construction footprint of note will be up to 10% greater. As the footprint is based on
a preferred design and locations can change, it is anticipated that any of the impacts below could be
revised by about +/- 10 to 15% without changing the conclusions of this section.
Table 5.5-10

Predicted Impacts to Ecosystems in the ESSFmv2, by Site Series

BEC
Subzone

Site
Series

ESSF mv2

$01

ESSF mv2

01

ESSF mv2

02

ESSF mv2

$03

ESSF mv2

03

ESSF mv2

Map
Code

Impact (ha)

Area in LSA
(ha)

Impact (%) in
LSA

Bl – Rhododendron –
Feathermoss Seral

0.00

16.16

0.00

FR

Bl – Rhododendron –
Feathermoss

75.31

1303.02

5.78

FL

Bl – Lingonberry

0.90

29.14

3.10

BlSb – Labrador tea Seral

0.00

3.02

0.00

BT

BlSb – Labrador tea

68.25

1552.04

4.40

04

FO

Bl – Oak fern – Knight's plume

14.13

289.93

4.87

ESSF mv2

05

FD

Bl – Devil's club – Rhododendron

2.21

38.75

5.71

ESSF mv2

06

FH

Bl – Alder – Horsetail (Ws08 – Bl
– Sitka valerian – Common
horsetail)

12.83

381.70

3.36

ESSF mv2

00

AL

Alder – lady fern seepage track

1.05

27.01

3.88

ESSF mv2

00

PD

Pond

0.00

0.92

0.00

ESSF mv2

00

FE

Carex aquatilis – Carex utriculata
– Calliergon giganteum

0.68

17.59

3.87

ESSF mv2

00

LA

Lake

0.00

9.94

0.00

ESSF mv2

00

WE

Wetland

0.04

8.31

0.48

176.45

3670.32

4.81

Site Series Name

TOTAL

Table 5.5-11

Predicted Impacts to Ecosystems in the BWBSmw1, by Site Series

BEC
Subzone

Site
Series

BWBS mw1

$01

BWBS mw1

01

BWBS mw1

02

BWBS mw1

$03

BWBS mw1

03

Map
Code

Impact (ha)

Area in LSA
(ha)

Impact (%)
in LSA

SwAt – Step moss Seral

1.97

11.97

16.47

AM

SwAt – Step moss

13.81

133.92

10.31

LL

Pl – Lingonberry – Velvet-leaved
blueberry

0.46

2.93

15.84

Sw – Wildrye – Peavine Seral

2.25

11.01

20.44

Sw – Wildrye – Peavine

9.26

64.79

14.29

SW

Site Series Name
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Impact (ha)

Area in LSA
(ha)

Impact (%)
in LSA

Sb – Lingonberry – Coltsfoot

0.24

39.98

0.61

$SC

Sw – Currant – Oak fern Seral

0.15

1.05

14.76

05

SC

Sw – Currant – Oak fern

0.88

12.24

7.17

BWBS mw1

$06

$SO

Sw – Currant – Bluebells Seral

0.56

3.29

17.14

BWBS mw1

06

SO

Sw – Currant – Bluebells

1.46

12.16

11.97

BWBS mw1

07

SH

Sw – Currant – Horsetail

0.00

0.00

--

BWBS mw1

08

BT

Sb – Labrador tea – Sphagnum

0.00

0.00

--

BWBS mw1

00

AL

Alder – lady fern seepage track

0.00

0.06

0.00

BWBS mw1

00

AS

SwAt – Soopolallie

3.17

17.90

17.72

BWBS mw1

00

ES

Exposed Soil

0.03

1.37

2.34

BWBS mw1

00

GB

Gravel Bar

0.41

2.47

16.68

BWBS mw1

00

RI

River

0.43

2.87

15.05

BWBS mw1

00

RZ

Road Surface

1.49

16.97

8.78

36.58

334.96

10.92

TOTAL

Table 5.5-12

Predicted Impacts to Ecosystems in the BWBSwk1, by Site Series

BEC
Subzone

Site
Series

Map
Code

Site Series Name

Impact (ha)

Area in LSA
(ha)

Impact (%)
in LSA

BWBS wk1

$01

$SM

Sw – Huckleberry – Step moss
Seral

10.19

107.22

9.50

BWBS wk1

01

SM

Sw – Huckleberry – Step moss

26.94

1203.36

2.24

BWBS wk1

02

LL

Pl – Lingonberry – Velvet-leaved
blueberry

0.00

3.64

0.00

BWBS wk1

$03

$BL

Sb – Lingonberry – Coltsfoot
Seral

0.00

3.15

0.00

BWBS wk1

03

BL

Sb – Lingonberry – Coltsfoot

20.50

788.71

2.60

BWBS wk1

04

SW

Sw – Wildrye – Peavine

0.40

72.14

0.55

BWBS wk1

$05

$SC

Sw – Currant – Bluebells Seral

4.79

23.92

20.04

BWBS wk1

05

SC

Sw – Currant – Bluebells

4.19

260.98

1.61

BWBS wk1

$06

$SH

Sw – Currant – Horsetail Seral

0.00

174.17

0.00

BWBS wk1

06

SH

Sw – Currant – Horsetail

1.10

175.58

0.63

BWBS wk1

07

BH

Sb – Horsetail – Sphagnum

0.04

20.93

0.20

BWBS wk1

08

BW

Sb – Willow – Glow moss

0.00

5.93

0

BWBS wk1

00

AL

Alder – lady fern seepage track

1.35

48.68

2.78

BWBS wk1

00

PD

Pond

0.02

2.25

0.71
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Impact (ha)

Area in LSA
(ha)

Impact (%)
in LSA

Carex aquatilis – Carex
utriculata – Calliergon
giganteum

0.03

5.40

0.63

RZ

Road Surface

0.56

3.80

14.87

UR

Urban Development

0.89

6.86

12.97

71.20

2724.89

2.61

TOTAL

At-Risk Plant Communities
In the following analysis, only mature structural stages present in the LSA and affected by the project
have been assessed. Young structural (seral) stages that have developed after a disturbance such as fire
or harvesting have different plant communities than older forests. Generally, only those plant communities
in mature and old forest structural stages (structural stage >5) are listed by the CDC as at-risk (rare or
threatened) (McLennan and Ronalds, 2000).
This assessment can be considered conservative, as many of the at-risk plant communities are in
complex polygons, with the at-risk communities comprising 10-20% and common communities comprising
the remaining 80 – 90% of the polygon. As such, it is difficult to conclude where exactly the at-risk
community is located within the polygon, and consequently if it is actually impacted by the project. For this
analysis, it is assumed that the disturbance will impact the communities in the polygon proportionately;
therefore, likely overestimating the impacts to the less common at-risk communities.
The construction of the Quality Wind Project will impact 23.69 ha of at-risk ecosystems in mature and old
forest structural stages. This is 4.38% of at-risk ecosystems in the LSA (Table 5.5-13).
Table 5.5-13

Predicted Impacts to At-risk Plant Communities (old seral & structural stage >5), by
Site Series

Site Series

Map
Code

Site Series Name

Impact (ha)

Area in LSA
(ha)

Impact(%) in
LSA

BWBSmw1 - 05

SC

Sw – Currant – Oak fern

0.86

8.63

9.97

BWBSmw1 - 06

SC

Sw – Currant – Bluebells

0.94

6.24

15.06

BWBSwk1 - 01

SM

Sw – Huckleberry – Step moss

13.46

381.75

3.53

BWBSwk1 - 05

SC

Sw – Currant – Bluebells

6.04

115.03

5.25

ESSFmv2 - 06

FH

Bl – Alder – Horsetail

2.39

29.43

8.12

23.69

541.08

4.38

TOTALS
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At-Risk Plants
There are no known impacts to at-risk plants and no impacts on the only at-risk plant species, the blue
listed plant northern bog bedstraw (Galium labradoricum), from the footprint of the proposed project. The
specimen found in a sparsely forested bog in the BWBSwk1 variant in the north of the LSA is not affected
(Figure 5.5-2).
Wetlands
The construction of the Quality Wind Project, based on the preliminary layout, is expected to impact 0.07
ha (0.2%) of the wetlands in the LSA (Table 5.5-14).
Table 5.5-14

Predicted Impacts to Wetlands, by BEC Subzone and Site Series

BEC Zone

Wetland Type

BWBSmw1

--

BWBSwk1

Sedge fen

ESSFmv2

Impact (ha)

Area in LSA (ha)

Impact (%) in LSA (%)

--

--

--

0.03

5.40

0.56

0

8.31

0

Sedge fen

0.04

17.59

0.23

TOTAL

0.07

31.30

0.2

Wetland

Old Forests
The construction of the QWP will impact 20.56 ha of old forests, which represents 6.9% of the total area
of old forests in the LSA (Table 5.5-15). Impacts are only predicted in the BWBS zone, and only from the
proposed transmission line. These impacts may be through the Puggins 10 OGMA around Quality Creek
if an OGMA is finalized. However, ILMB believes that a transmission line could be installed without
impacting the old forest in this valley.
There are 48,236 ha of BWBS old forest in the Kiskatinaw Plateau Ecosection (regional study area).
Table 5.5-15

Predicted Impacts to Old Forests (>100 – 250 yrs), by BEC Subzone

BEC Subzone / Old Forest Age

Impact (ha)

Area in LSA (ha)

Impact (%) in LSA

BWBSmw1 / >100 yrs

2.7

87.47

3.09

BWBSwk1 / >140 yrs

17.86

255.19

6.99

ESSFmv2 / >250 yrs

0.00

0.00

---

Totals

20.56

342.66

6.00
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Ecosystem losses/disturbances related to the Quality Wind Project will occur as a result of construction of
turbine foundations, roads, the substation and the temporary crane pads, base around foundations,
collector cables and transmission line. These types of infrastructure differ in their impacts with respect to
ecosystem loss/disturbance. Road running surfaces and permanent areas at the turbine foundation and
the substation represent an almost total loss of habitat since they must be cleared of all vegetation and
will be required permanently (at least 25 years).
Vegetation management and maintenance under transmission lines and around wind turbines will be to
eliminate all tall-growing tree species and to remove any hazard or problem trees prior to construction.
Tall growing species may be selectively removed, leaving low-growing species intact (i.e. less than 6 m in
height at maturity). Replanting with appropriate low-growing vegetation will be considered in selected
areas. Therefore, for transmission lines and around the turbines, the footprint impacts represent
ecosystem losses to only mid and old seral vegetation communities.
Project-related infrastructure has been purposefully located in areas with existing ecosystem impacts from
transportation (Hwy 52), oil and gas (access roads to well sites), forestry (forest service roads and
cutblocks) and fires (Hourglass Creek Fire). As such, about half of the ecosystem loss/disturbance
associated with the Project footprint is already disturbed areas, with 4,846.40 ha (72.01%) being a
structural stage 4 or less. The following paragraphs outline impacts on VEC, and the measures that the
proponent has already taken to avoid or minimize impacts. Further mitigation measures, such as those
recommended during detailed design, construction and operation are outlined below under mitigation
measures.
Impacts to at-risk plant communities are considered to be low (Section 5.5.4). Such impacts are
distributed across the footprint of the project (not in any one location), and for the at-risk plant community
that is most affected (BWBSwk – 01) impacts are small in relation to the extent of this community in the
LSA (13.5 ha or 3.53%) and the Peace region where it is common. This plant community is considered
uncommon in the province because it only occurs in the Peace District (hence it’s at-risk status); however,
in the Peace it is widespread and considered to be common. For other at-risk plant ecosystems the
impacts are small (1.8 ha in two subzones in the BWBSmw1, 2.4 ha in the ESSFmv2 and 6 ha in the
BWBSwk1) and are sometimes an over-estimation of the extent of such communities. These at-risk plant
communities occur in complexes with other more common plant communities, and at the resolution of
mapping required for whole-project assessment are difficult to separate out. In many cases, they
constitute 10-20% of the whole polygon, with the remainder being more common plant communities. The
impacts predicted here are a worst-case scenario assuming the effects to the at-risk community and
common communities proportionately. Footprint impacts, however, may avoid the at-risk community
completely. During detailed design it may be possible to gain more resolution for these complex polygons
and assist in micrositing of infrastructure to avoid or minimize impacts.
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There are no known impacts to at-risk plants in the LSA as no at-risk plants were found during preliminary
at-risk plant surveys. A detailed at-risk plant survey may be completed prior to construction after the
project footprint has been finalized.
Impacts to wetlands in the LSA are very low (<0.75 ha), and during detailed design and construction it
may be possible to reduce these impacts by micrositing to avoid mapped wetlands, and marking wetlands
on plans and on the ground to institute construction avoidance zones.
There are no impacts to old forests (>250 years of age) in the ESSF zone (the higher elevation plateau on
which most of the project is located), and approximately 20 ha of impacts to old forests in the BWBS zone
(>140 years of age). This constitutes 7% of the BWBS old forest in the LSA, and 0.04% of the BWBS old
forests in the Kitskatinaw Plateau (regional study area). All of these impacts are a result of the
transmission line in the Murray River part of the LSA. Some of the impacted old forests in the BWBS
portion of the LSA have been identified as potential OGMA. There will be potential for micrositing of the
transmission line route during detailed design to avoid some old forests. As such, it is considered that the
area of impact to old forests as a result of the project is low, largely as a result of the low proportion of
impacts to old forests in the LSA and the wider region. There are no impacts to slow-growing and more
sensitive old forests in the ESSF part of the LSA impacts are considered to be low.
Existing roads will be used where the proponent can reach agreement with the owners on the upgrades
required for the project. In total 19 to 29 km of existing roads are proposed to be upgraded
(Section 2.3.1).
The preferred design for the proposed Project (Section 2) has attempted to reduce the area required for
infrastructure. The locations of infrastructure required for the Project also avoid many of the moresensitive areas.
Introduction of Exotic Species
The introduction of exotic species affects ecosystems by introducing exotic species with typically greater
competitive abilities than native species. The results can be suppression of native species regeneration,
and in extreme cases or over long time-frames suppression of existing species composition. Introductions
typically occur when propagules (seeds or vegetative material) are transported to the site (e.g. on
equipment, vehicles, and people), and a disturbance creates the ability for the propagule to establish. The
introduction and establishment of exotic species occurs most commonly during construction, but the
effects are of most concern during the operational phase of the project. Exotic species are considered
those that are not endemic to the regional area and pose a threat to endemic native species. These
species may out-compete natives and either threaten or extirpate endemic populations of plants. The BC
Weed Control Act has listed some exotic species as noxious weeds, and land occupiers have a duty
under this Act to prevent and control the spread of these noxious weeds. In addition to the non-native
species listed by the BC Weed Control Act, there are also other exotic species that could impact
ecological values.
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None of these species were observed in the LSA during vegetation sampling; however, roadsides and
ditches were not a focus of sampling, so some may already exist in the LSA. The risk of introducing the
species is low if the mitigation is implemented.
Mitigation Measures
Many of the potential effects on ecosystems can be avoided and/or minimized through a variety of
mitigation measures at the design, construction, operation and decommissioning phases of the project.
During preferred design of the project, measures have been taken that avoid or reduce impacts on
ecosystems, in particular by situating the project in an already developed location. In this respect,
ecosystem loss impacts for at-risk plants, at-risk plant communities and old forests have been avoided
(no impacts on old forests in ESSF) or minimized (few impacts on wetlands and on at-risk plant
communities in the ESSF) at the outset. During ongoing (detailed) design of the project the information
obtained in this impact assessment can be used to further reduce impacts, for example more detailed
mapping of complex polygons so that the small proportions of at-risk plant communities in these polygons
might be avoided.
The following mitigation measures are proposed to further avoid or minimize impacts to ecosystems for
each of the impacts associated with the proposed project. These mitigations will be instituted in
conjunction with detailed design of the project or during construction. Mitigation measures that describe
means of reversing impacts from temporary use of habitat during construction or during decommissioning
will be applied during operation and decommissioning phases respectively.
To Minimize and/or Avoid Ecosystem Loss/Disturbance (General):
•

The wetland in the south of the Project Area will be avoided by the footprint during detailed
design (as it is in the preferred design layout assessed here) with any existing drainage from the
wetland to Quality Creek retained;

•

Construction practices, such as those used for forestry and oil and gas, will be followed as
applicable. Examples include confining all activities to surveyed / approved / marked areas, have
crews stop work if they encounter problems / concerns (a small wetland not marked on
construction map, for example), and have emergency preparedness plans in place (fires, spills,
etc.);

•

Information from the impact assessment investigations or follow-up investigations will be used,
where possible during detailed design, to place infrastructure away from old forests, wetlands, atrisk plant communities, and areas of known at-risk plant occurrences; minimize the amount of
construction area; keep road widths, transmission line widths etc. as narrow as possible;

•

Pre-clearing surveys will be completed to mark the boundaries (with buffers if applicable) of
sensitive ecosystem features to be avoided that are near the final footprint, e.g. at-risk plant
communities, at-risk plants, old forest and wetlands;
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Appropriate conditions for natural regeneration (which may include re-vegetation or seeding) will
be provided on sites used temporarily during construction of the Project;

•

Construction equipment will stay on roads and trails;

•

Sediment control measures will be implemented upstream of wetlands as required;

•

Windthrow (indirect ecosystem loss) risk will be reduced along cutline edges by feathering cutline
edges (leave dominant, wind-firm trees and remove smaller, non-windfirm trees and/or reduce the
area of “sail” on trees along cutline edges by thinning branches);

•

Chemical herbicide applications will be avoided where feasible; and

•

Re-vegetation of disturbed areas with native seed mixes and/or plants will occur as soon as
possible. Details of this plan are to be discussed with ILMB and other stakeholders and included
in the construction EMP.

To Minimize and/or Avoid Ecosystem Loss/Disturbance (At-Risk Plants):
There are no known impacts to at-risk plants from the proposed Project. However, if during pre-clearing
surveys any are located the following mitigation measures will be employed:
•

Avoid the rare plant found in the LSA during detailed design;

•

Provide a buffer around the perimeter of any plant or population, to protect the plant and habitat;

•

Maintain microclimate conditions in the core area;

•

Do not allow road construction within or upslope of the plant occurrence, unless absolutely
necessary; and

•

Where roads already exist, or are necessary, do not allow the road to alter the hydrology of
element occurrence habitat; do not allow road maintenance activities to destroy or alter plant
occurrence (i.e., do not mow or use herbicides/pesticides) (Proulx and Bernier, 2007).

To Minimize and/or Avoid Ecosystem Loss/Disturbance (Rare Plant Communities):
•

Local hydrology upstream of the community will be maintained to natural conditions as best
possible (Proulx and Bernier, 2007).

To Minimize the Introduction and/or Establishment of Exotic Species:
As the LSA is already developed and a number of exotic species are already well-established, to
minimize further effects:
•

Equipment/vehicles that enter the site from outside the Peace District or from parts of the Peace
District that have known noxious plant infestations will be cleaned before entering the site;

•

Native species and/or only approved forestry seed mixes for hydroseeding will be used for reseeding and/or planting;
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•

Re-vegetation will occur as soon as possible after exposing soils; and

•

Vegetation will remain as intact as possible along transmission lines and road sides.

5.5.2.2

Operation

Ecosystem losses are considered a construction-related effect, i.e., during operation no further impacts
associated with the project on ecosystems are predicted. During operation it is likely that impacts created
during construction will be reduced through the regeneration of ecosystems on sites that are required
temporarily (during construction) for the project. Methods for regeneration (seeding. planting or natural
establishment) will be discussed with ILMB and interested stakeholders during Application review and
potentially into construction. Thus, impacts on sites required temporarily during construction at the
turbines are not considered permanent as those for roads and turbine pads are.
No mitigation measures are proposed for operations. In general, natural regeneration will be favoured,
except where advancing vegetation cover for erosion control or other purposes is needed. In such
situations, the BC Hydro guidelines will be followed, where applicable (The Integrated Vegetation
Management Plan for Distribution Line Corridors” PMP-105-ROW-2005). For weed control see above.
5.5.2.3

Refurbishment or Decommissioning

The Quality Wind Project is expected to have a life-span of approximately 25 years, after which time it will
either be decommissioned or refurbished. If the project is refurbished, the project will remain in operation
and any operational impacts will continue. If the project is decommissioned, it is expected that turbines
would be removed, access roads associated specifically with the project would be decommissioned and
transmission line right of ways rehabilitated.
Upon decommissioning, it is assumed that ecosystem losses and disturbances will be reversed as much
as possible by rehabilitating habitats as closely as feasible to baseline condition. This may include
allowing for natural regeneration to take place after the completion of initial site reclamation that focuses
on initiating natural regeneration. As such, decommissioning is expected to allow for reinstating habitats
lost during construction. Revegetation would be determined at that time, in discussion with ILMB and
selected stakeholders.
Mitigation measures for decommissioning or refurbishment will be established at that time, including a
revegetation plan for decommissioning.
5.5.3

Residual Impacts and Proposed Monitoring

Overall, the significance of residual effects on ecosystems is expected to be minimal or low for the VECs
considered, as shown in Table 5.5-16.
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There are no known impacts to at-risk plants (a VEC) as a result of the Project, and therefore no residual
impacts predicted. At-risk plant species in the LSA have either been located or are believed to occur in
very concentrated parts of the Project Area. This makes the extent of rare plant species local and
magnitude negligible. Because much of the LSA has been disturbed by harvesting and oil and gas
development, as well as recently subject to a large fire, some areas where at-risk plants are thought to
occur have undergone recent disturbance by influences outside of development of the Quality Wind
Project (low probability and well-developed ecological content). Although the duration of Project-related
effects is considered long, disturbance to at-risk plants and at-risk plant habitat as a result of any
temporary construction requirements (note, none predicted) might be considered reversible through
natural regeneration but over a substantial amount of time.
At-risk plant communities and old forests have each been given a significance rating of low because the
overall proportion of the area for these VEC in the LSA that are potentially affected (the magnitude) is
believed to be negligible (4.38% and 6.0%) The magnitude for wetlands (with 0.2% impact of wetlands in
the LSA) is considered negligible. This assessment considers the over-estimation of spatial impacts
implicit in complex ecosystem polygon units, and the preponderance of BWBSwk1 – 01 ecosystems in
the Peace region. The extent of impact to these VEC is considered local, as any adverse effects will be
confined to the project footprint. Magnitude is also considered low as impacts are expected to be above
baseline conditions but within provincial standards (as compared to forestry industry standards) assuming
mitigation measures are followed. Because the LSA has been extensively disturbed by harvesting, oil and
gas activities and fire, the area is considered well-developed. The probability of these impacts is
considered to be high (for old forests and at-risk ecosystems) and low (for wetlands), though for all VEC
there is potential for avoidance or minimizing impacts during detailed design that would reduce the
probability of impacts. The duration of impacts is considered long. For the most part, impacts will occur
during construction and, with the exception of temporarily disturbed sites during construction which can
be rehabilitated, will remain in effect throughout the life of the project. Although impacts will be longlasting, they are considered reversible as long as decommissioning mitigation strategies are followed.
Table 5.5-16
Potential
Impact

Predicted Significance of Residual Impacts on Ecosystems
Extent

Magnitude

Duration /
Frequency

Reversibility

Probability

Ecological
Context

Significance

General Vegetation
Ecosystem
Loss/
Disturbance

Footprint

Negligible

Long

Change

High

Developed

Minimal
(insignificant)

Introduction of
exotic species

LSA

Negligible

Long

Change

Low

Developed

Minimal
(insignificant)
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Reversibility

Probability

Ecological
Context

Significance

At-risk Plants (VEC)
Ecosystem
Loss/
Disturbance

Footprint

Negligible

Long

Change

Low

Developed

Minimal
(insignificant)

Introduction of
exotic species

LSA

Negligible

Long

Change

Low

Developed

Minimal
(insignificant)

At-risk Plant Communities (VEC)
Ecosystem
Loss/
Disturbance

Footprint

Low

Long

Change / No

High

Developed

Low
(insignificant)

Introduction of
exotic species

LSA

Low

Long

Change / No

High

Developed

Low
(insignificant)

Old Forests (VEC)
Ecosystem
Loss/
Disturbance

Footprint

Low

Long

Change / No

High

Developed

Low
(insignificant)

Introduction of
exotic species

LSA

Low

Long

Change / No

High

Developed

Low
(insignificant)

Ecosystem
Loss/
Disturbance

Footprint

Negligible

Long

Change / No

Low

Well developed

No residual
impact
expected

Introduction of
exotic species

LSA

Low

Long

Change / No

Low

Well developed

No residual
impact
expected

Wetlands (VEC)

Note: Ecological context – the ecological environment and its ability to absorb change. See Section 4.6.

5.5.3.1

Monitoring

Pre-construction surveys should be completed at about the time of the final Project layout completion to
confirm the presence of VEC at a more detailed level than provided in the TEM mapping associated with
this EA Application. Pre-construction surveys will also serve to further mitigate impacts. Environmental
monitoring as part of a construction EMP will provide a framework for construction phase mitigation
measures to be addressed. Such monitoring may also be used to address unanticipated or
underestimated impacts.
5.6

TERRESTRIAL MAMMALS, AMPHIBIANS AND REPTILES

5.6.1

Existing Conditions

The objective of this section is to examine existing values for terrestrial mammals, amphibians, and
reptiles and their habitat in the LSA, and assess the potential for adverse effects on them as a result of
the proposed Quality Wind Project. The LSA is 6,745.34 ha in and around the Project Area, with the
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Project Area approximately in the centre (Figure 5.5-1). The Regional Study Area is defined as the
Kiskatinaw Plateau, bounded by Hwy 49 to the North, the Kiskatinaw River to the east, Bearhole Lake
Park to the south and the Murray River to the west, with portions of the lower Bullmoose and Wolverine
watersheds included.
The methods used to collect data that describe the existing conditions for mammals in the LSA are
presented in the following section, along with the data (results) from the work described. Using these data
and information from the project description, an impact assessment on the Valued Ecosystem
Component (VEC) and other species that are potentially affected by the proposed Quality Wind Project is
presented. This is followed by recommendations for mitigation, and assuming such mitigation is applied
the potential residual impacts of the project on terrestrial mammals, amphibians and reptiles.
The investigations and mitigations follow guidelines from the Ministry of Environment (MoE), Integrated
Land and Management Bureau (ILMB), Canadian Wildlife Service (CWS), and Natural Resources
Canada (NRC), as well as any other applicable legislation.
5.6.1.1

Introduction

The majority of the LSA lies within the Kiskatinaw Plateau Ecosection, which is part of the Southern
Alberta Upland Ecoregion (see Section 5.5.1 for details). This Ecoregion is found within the Boreal Plains
Ecoprovince and contains habitat suitable for a number of terrestrial fauna. Ungulates that are common to
this area include moose (Alces alces), Rocky Mountain elk (Cervus canadensis nelsoni), northern caribou
ecotype of woodland caribou (Rangifer tarandus spp. caribou), mule-deer (Odocoileus hemionus) and
white-tailed deer (Odocoileus virginianus). Large carnivores found in this region include the grey wolf
(Canis lupus), black bear (Ursus americanus), and grizzly bear (Ursus arctos spp. horribilis). One
salamander, the long-toed salamander (Ambystoma macrodactylum), and four species of frogs and toads
occur in this region (MoE, 2008). The only reptiles that are known to occur are the common garter snake
(Thamnophis sirtalis) and wandering garter snake (Thamnophis elegans vagrans), which are both
considered locally rare (MoE, 2008).
The LSA contains two distinct BEC zones; the Englemann Spruce Subalpine Fir zone (ESSF), which
includes the Bullmoose very cold (mv2) variant, and the Boreal Black and White Spruce zone (BWBS),
which contains the Peace moist warm (mw1) and Murray wet cool (wk1) variants. The theoretical ability of
these zones and variants in an unaltered state to support wildlife is described below.
The BWBS is a typical boreal ecosystem with long cold winters, and a mixture of upland forests and
muskeg (MoF, undated). The BWBSmw1 variant is found on rolling topography along major drainages
and in valley lowlands from 750m to 1,050 m (Delong et al., 1990). The lowland version of this variant
provides good multi-season year round habitat for white-tailed deer, mule deer, black bear, moose, and
elk. The upland version of this variant provides habitat for northern caribou ecotype of woodland caribou,
moose, grizzly bear, black bear, and gray wolf (Delong et al., 1990). Another BWBS variant, the
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BWBSwk1, is found in the foothills of the Rocky Mountains at mid to lower slope positions, from 1,050 to
1,200 m (Delong et al., 1990). White spruce (Picea glauca) dominates the mature spruce forests, with
small components of black spruce present on poorer and wetter sites (Delong et al., 1990). This variant
contains important summer habitat for black bear, moose, and grizzly bears. Elk will also make use of
habitat in this variant, although less frequently than other zones.
The ESSF is found at higher elevations than the BWBS and has long winters with snow present for many
months of the year (MoF undated). The ESSFmv2 variant is very dry and cool, and found in northern and
lee positions along the Rocky Mountains from 1,000 to 1,400 m (Delong et al. 1994). The ESSFmv2 is the
most common variant in the LSA, and supports a wide range of wildlife. Northern caribou commonly use
the high altitude ridges, where they browse and dig for terrestrial lichen during the winter months (Delong
et al., 1994). Mountain Goat (Oreamnos americanus) use the more rugged sites of this zone, particularly
as escape terrain from predators. Coniferous stands in the ESSFmv2 are used by elk during their
seasonal movements from the open winter grass/aspen shrub land to summer alpine habitats (Delong et
al., 1994). In addition, forests that contain mature coniferous stands are key habitat for wolverine (Gulo
luscus), red squirrel (Tamiasciurus hudsonicus), and marten (Martes americana). Mixed age stands with
small openings will commonly be used by fisher (Martes pennanti) and grizzly bear. In the higher foothills
areas and mountain slopes, white-tailed deer and mule deer can be found foraging (Delong et al., 1994).
5.6.1.2

Sources of Existing Information

Background information from a variety of sources was used to obtain wildlife and wildlife habitat
information for the LSA. The sources of data and information included:
•

Published and unpublished government reports for the area;

•

Published and unpublished scientific reports for the area;

•

Discussions with regulatory agencies, First Nations, trappers and guide outfitters;

•

BC Species and Ecosystem Explorer;

•

E-fauna Database;

•

BC Wildlife Habitat Rating Standards (RIC, 1999);

•

Terrestrial Ecosystem Mapping for the LSA;

•

Colour aerial photographs (1994, approx. 1:17,000 scale);

•

Input from land users; and

•

Chetwynd Forest Industries (West Fraser) wildlife data for the LSA.
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Legislative Background

Terrestrial mammals, amphibians and reptiles in British Columbia are legally protected under both federal
and provincial legislation. For all birds, mammals, reptiles and amphibians this protection is provided by
the provincial Wildlife Act. In addition, identified species at risk are protected by the federal Species at
Risk Act (SARA) Schedule 1 (under certain circumstances) and by the federal Migratory Birds Convention
Act, and the provincial Forest and Range Practices Act through the Identified Wildlife Management
Strategy (IWMS). In conjunction with these legal designations, the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC) and the BC Conservation Data Centre (CDC) have
established a ranking system for species at risk. An overview of species at risk protected under federal
and provincial acts, regulations, and strategies is provided below.
Federal – Species at Risk Act
The SARA is part of the federal government’s species at risk program to combine the efforts of territorial,
provincial and federal protection efforts into a national approach to prevent Canadian indigenous species,
subspecies and distinct populations from becoming extirpated or extinct. In conjunction with the SARA, a
scientific advisory committee (COSEWIC) was created for assessing and identifying species at risk. After
the COSEWIC assesses a species the federal government uses that advice to make a decision on listing
it in Schedule 1 of SARA; the official list of wildlife species at risk protected under SARA. Schedules 2
and 3 of SARA contain species that could be considered for future listing on Schedule 1. The COSEWIC
is also responsible for defining the objectives of a recovery strategy and action plan for each listed
species. There is also a process for prohibitions and compensation for the protection of species.
While provincial and regional endangered species lists and protection strategies may be different from
SARA, all management strategies must include those species listed in Schedule 1 of SARA as well as
their protection and recovery plans. The categories assigned by COSEWIC are:
•

Extinct (X) – a species that no longer exists;

•

Extirpated (XT) – species no longer existing in the wild in Canada, but occurring elsewhere;

•

Endangered (E) – a species facing imminent extirpation or extinction;

•

Threatened (T) – a species likely to become endangered if limiting factors are not reversed;

•

Special Concern (SC) – a species that may become T or E due to biology and identified threats;

•

Data Deficient (DD) – a species with inadequate information to assess extinction risk; and

•

Not at Risk (NAR) – a species that has been evaluated and is currently not at risk of X.
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Provincial – Conservation Data Centre Status Ranks
The CDC was formed in 1991 as a joint venture between the MoE, the Nature Trust of B.C., the Nature
Conservancy of Canada and The Nature Conservancy (US) to assist in preserving the provincial
biodiversity by providing information on species and ecological communities at risk (CDC, 2001). The
CDC identifies and assigns conservation status ranks to species threatened in B.C. as follows (CDC,
2001):
•

Red-listed – a species that is legally designated as Endangered or Threatened under the Wildlife
Act, is extirpated, or is a candidate for such designation;

•

Blue-listed – a species that is not immediately threatened, but are of concern because of
characteristics that make it particularly sensitive to human activities or natural events; and

•

Yellow-listed – a species that has not been assigned as a red- or blue-listed species (i.e.
uncommon, common, declining and increasing species).

The CDC’s database lists five mammal, amphibian and reptile species as ‘at risk’ in the BWBS and ESSF
biogeoclimatic zones of the Peace Forest District (Table 5.6-1).
Provincial – Identified Wildlife Management Strategy
The provincial Identified Wildlife Management Strategy (IWMS) was initiated in the late 1990s by the MoE
in partnership with the Ministry of Forests (MoF), and in consultation with other resource ministries,
stakeholders and the public. Statutory authority is provided for the MoE under provisions and regulations
of the Forest Practices Code of British Columbia Act and the Forest and Range Practices Act.
The IWMS provides direction, policy, procedures and guidelines for managing identified wildlife, including
all flora, fauna and plant communities to minimize the effects of forest and range practices on identified
wildlife situated on Crown land, and to maintain their limiting habitats throughout their current ranges and,
where appropriate, their historic ranges. Identified Wildlife is managed through the establishment of
wildlife habitat areas (WHA), the implementation of general wildlife measures (GWM), or through other
practices specified in strategic or landscape level plans.

Application for an Environmental Assessment Certificate
Quality Wind Project

Table 5.6-1

- 204 -

EPCOR Power Development (BC) Limited Partnership
June 2009

Potential Terrestrial Mammals, Amphibians, and Reptiles at Risk in the LSA

Scientific Name

Common Name

Global
Rank

Prov
Rank

BC
Status

SARA

COSWEIC

IWMS

G5T4Q

S3S4

Blue

Schedule
1

T/SC (May
2002)

Y (May
2004)

G4T4

S3

Blue

--

SC (May
2003)

Y (May
2004)

Rangifer tarandus

Woodland caribou
(northern mtn pop’n)

Gulo gulo luscus

Wolverine, luscus
subspecies

Martes pennanti

Fisher

G5

S2S3

Blue

--

Ursus arctos
ssp.horribilis

Grizzly Bear

G4

S3

Blue

--

SC (May
2002)

Y (May
2004)

Myotis
septentrionalis

Northern Myotis

G4

S2S3

Blue

--

T/SC (May
2002)

Y (May
2004)

Bufo boreas

Western toad

G4

S4

Yellow

SC (Nov
2002)

N

5.6.1.4

Y (Jun
2006)

VEC Selection

To assess the projects effects on terrestrial wildlife and wildlife habitat, several key species were selected
based on the following factors and on consultation with appropriate agencies and First Nations:
•

Regional importance;

•

Distribution and abundance in the LSA;

•

Government agency and First Nations input;

•

Conservation status; and

•

Socio-economic importance.

The selected species are: woodland caribou (northern ecotype), white-tailed deer, mule deer, moose, elk,
fisher, wolverine, grizzly bear, and western toad; some are listed species at risk (Table 5.6-2).
Table 5.6-2

Wildlife VEC for the Quality Wind Project
Common Name

Conservation Status: BC/Federal

Rangifer tarandus

Scientific Name

Woodland caribou (northern ecotype)

Blue/Threatened-Special Concern

Odocoileus virginianus

White-tailed deer

Yellow

Odocoileus hemionus

Mule deer

Yellow

Alces alces

Moose

Yellow

Cervus canadensis

Elk

Yellow

Martes pennanti

Fisher

Gulo gulo

Wolverine

Blue/Special Concern

Ursus arctos horribilis

Grizzly bear

Blue/Special Concern

Bufo boreas

Western toad

Blue

Yellow/Special Concern
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Methods

A combination of winter tracking surveys (Hemmera), habitat suitability assessments (Timberline), and
lichen assessments (Timberline) were used establish the existing conditions for terrestrial mammals and
amphibians and reptiles in the LSA. The discrete methods are described below, and the results (existing
conditions) arranged by VEC are then presented. Observations of wildlife and wildlife sign during other
surveys (e.g., bird surveys) were also recorded and used to confirm presence and use. Observations from
other land users also provided valuable input.
Winter Tracking Surveys
Aerial and ground-based ungulate and wildlife surveys were conducted to describe the winter wildlife use
of the project area, in particular for ungulates. Aerial and ground surveys were conducted between 4 and
7, March 2008. Surveys to assess the lichen resources for caribou in the project area were conducted in
conjunction with TEM in summer (described below). Modelling of the potential for caribou and other
ungulates to use the project area was conducted to augment these field studies. In addition, ancillary
observations of wildlife were recorded during all ecological surveys in the project area.

Aerial Survey Methods (and Effort)
Aerial surveys to observe animals or their tracks were conducted following Churchill and Holland (2003),
which given the potential sensitivities of the area (identified Ungulate Winter Range area UWR U-9-002
SPC-009) were also reviewed by the MoE (G Suther) and MoF (D Seip) before field work began. The
aerial survey was conducted on 4 March 2008 using a JetRanger helicopter. The purpose of the aerial
survey was to conduct an initial reconnaissance of the LSA to identify areas of ecological significance,
and survey for selected ungulate species (presence/non-detect), especially caribou and their tracks.
The LSA was divided into 4 discrete blocks in order to facilitate a standardized level of survey effort
across the LSA, with the Heritage Highway (Hwy 52) as the centre line (east/west division), and the
Hourglass Forest Service Road acting as the north/south division line (Figure 5.6-1). The aerial survey
included the entirety of the IUP, proposed transmission line alignments, and some additional areas
proximate to the LSA. Each block was surveyed via systematic, parallel transect lines spaced at
approximately 1 km intervals.
The helicopter was flown slowly (~70 km/h) at altitudes of approximately 200 m (or greater) above ground
level. This is twice the above ground elevation for recommended inventory work (100 m, as per Churchill
and Holland, 2003), and as such limited positive identification of some wildlife tracks and sign from the
air. This methodology while slightly limiting, was used to minimise potential adverse disturbances to
sensitive wildlife (especially caribou) during surveys.
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Ungulate and other wildlife tracks and sign and areas of potential ecological importance for ungulates
(e.g., south-facing deciduous slopes, wetland complexes, and draws) were recorded on each transect
using a handheld GPS. Anthropogenic features (roads, cutlines, cutblocks, oil and gas leases,
meteorological towers) and current human use of those features, such as snowmobile trails and plowed
roads were also recorded.
The aerial survey was conducted within 24 hours of a track obliterating snowfall event, as such new snow
cover was present throughout the survey area. Conditions for the aerial survey were excellent, with clear
visibility due to the predominantly blue skies, sunshine, and above freezing temperatures. There were
three observers in addition to the pilot, and the survey was conducted over two hours and fifty minutes.

Ground Survey Methods (and Effort)
Four triangular transects were located in the LSA, with one transect occurring in each the blocks defined
in the aerial survey methods (Figure 5.6-2). Transect site selection was such that each transect covered
an area in proximity to proposed wind turbine generator locations. Transects were straight (compass
bearing) lines, therefore habitat types surveyed were randomly encountered. Triangle transects were
selected to maximize survey effort on the ground such that the time on the ground spent travelling
between transects or to from the vehicle was minimized.
All ground transect locations were in proximity to the highway corridor (Hwy 52). The primary rationale for
the site selection was to minimize potential impacts to caribou populations in the area, by avoiding the
use of snowmobiles within the area recognized as having value for wintering caribou (UWR U-9-002 SPC009), particularly during the late winter when they are sensitive to disturbance.
All wildlife tracks that bisected the transect were recorded and their locations marked with a handheld
GPS; only tracks that occurred since the last obliterating snow were tallied. Incidental observations of
wildlife sign in proximity to the transect were quantified and recorded, including human disturbance (i.e., a
single snowmobile track). Locations of major changes in ecotype or forest cover on the transect, as well
as anthropogenic linear features were recorded. At these locations, snow depths were also recorded.
Habitat information was collected for each wildlife detection. These habitat types were later classified into
two groups: disturbed and undisturbed. Disturbed sites were considered as sites with evidence of
anthropogenic disturbance (i.e. roads, cutblocks, seismic) and/or natural disturbance (i.e. burn). The
survey team consisted of three members (two biologists, one First Nations observer).
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Lichen resource surveys (and Effort)
A lichen assessment of the project area was completed to assess lichen forage quality for caribou. This
assessment followed the methodology outlined in MELP 2000. The assessment procedure includes the
following steps:
Initial Screening: This office-based step is completed by screening maps and aerial photos and
assessing forest cover and site series attributes to identify forest areas likely to contain lichen,
especially the arboreal lichens (Bryoria spp. and Usnea spp.) considered important for caribou in the
Bearhole herd (as described in ungulate winter range (UWR) U-9-002 SPC 009, MoE 2006). Forest
cover attributes include: at least 20% cover of lodgepole pine of age class 4 or greater on a site that
has a low to poor soil nutrient regime. If a stand has site series 02, 03 or 04, it may have a
component of lichen in it. Otherwise, the forested stand is not considered to have lichen present.
Site Visit: Once potential forested stands are identified, field crews visit those polygons between June
13 and June 18, 2008 to confirm the presence of lichen. If lichen presence was confirmed at an
estimated percentage cover of 10 percent or greater of the entire polygon, a field card for assessing
stand attributes was completed. This field card was used to record:
•

Site information;

•

Lichen cover density;

•

Lichen distribution type;

•

Genera of lichen present;

•

Proportion of Cladina, Cladonia and Cetraria spp (terrestrial lichen species that are typically
not known to be consumed by caribou in this area, but are important to other caribou herds);

•

Site impediments to caribou; and

•

General abundance level of arboreal lichens.

To determine the abundance of arboreal lichens (Bryoria spp. and Usnea spp.), field crews followed
the methodology outlined in MoF (1998).
Once the field card has been completed, a scoring key is filled out to determine the lichen site value.
Lichen site value is recorded as either “Low”, “Medium”, or “High”.
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Habitat Suitability Assessments
Habitat suitability assessments were conducted for ungulates (caribou, deer, moose, and elk), fisher,
wolverine, grizzly bear and western toad, in conjunction with terrestrial ecosystem mapping (TEM) data
collection (Section 5.5.1). These assessments augment field investigations and help to understand the
suitability of the LSA for species that are difficult to adequately sample in such small areas. A total of 101
sites (25 full Wildlife Habitat Assessment Forms, and 76 visual inspections) were field assessed between
13 and 18 June 2008 for their suitability for the VEC listed above.
Field crews completed Wildlife Habitat Assessment forms, noting the following: five letter species codes,
habitat use / season, plot type, habitat feature; and life requisite met by the habitat feature. Wildlife use,
as well as the presence and extent of wildlife trees and coarse woody debris were also noted. In addition,
wildlife sightings and/or signs were recorded during other field work, including:
•

Scanning trees to detect entrances to denning cavities;

•

Checking the ground for tracks and vegetation for signs (foraging, scratching, hair);

•

Decaying trees and snags with evidence of current or recent use;

•

Recording any mineral licks or mineral springs;

•

Assessing wetlands, watercourses, and other suitable habitat for the presence of amphibians and
reptiles (especially Western toad);

•

Noting large mammal corridors;

•

Documenting all wildlife observed or heard; and

•

Amphibian or reptile species sign (calls) or observations.

Habitat suitability assessment methods followed the BC Resource Inventory Standards Committee (RISC)
rating standards (RISC 1999a). Ratings are values assigned to a habitat for its potential (suitability) to
support a particular species for specified seasonal requirements and life requisites (RISC 1999a). The
standards guided the habitat suitability ratings for the selected species; but were modified to meet the
objectives of this project. For some there were no standardized ratings (species accounts); detailed
species accounts from other projects or applicable publications were used instead. Suitability ratings were
only applied to the structural stages occurring in the LSA. The species accounts include:
•

Name;

•

Status;

•

Ecology and habitat requirements;

•

Habitat use; and

•

Ecosystem attributes.
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Habitat suitability maps were created for the TEM units in the LSA. Suitability is the ability of a habitat (or
ecosystem unit) in its current condition to provide the life requisites of a species and differs from habitat
capability; the ability of a habitat under optimal conditions for a species, to provide its life requisites,
irrespective of the habitat’s current condition (RISC 1999). Based on the nature and lifespan of the
proposed project, habitat suitability assessments were completed.
Habitat suitability assessments for western toad were guided by RISC standards (RISC 1999), but as
there are no provincial ratings (species account) available, detailed species accounts prepared for other
projects and applicable publications were used.
The habitat suitability maps were generated from the available or developed wildlife habitat ratings for
given seasons and/or life requisites for each species (Tables 5.6-3 and 5.6-4). The Ecosystem-based
Resource Mapping (ERM) System was used to generate habitat suitability tables and map products (ERM
Ratings Table Tool, 2002, Version 2.0.0, Ministry of Sustainable Resource Management, MSRM, and
ERM Mapping Tool, 2003, Version 1.66, MRSM)). Where TEM polygons were complex (>1 descriptor),
averaging was used to arrive at a single rating for such polygon.
Table 5.6-3

Habitat Suitability Rating Scheme and Life Requisites for Terrestrial Mammal VECs

VEC

Rating Scheme

Life Requisite Rated

Northern caribou

6-class (1-6)

Winter forage; Shelter & Thermal Cover

White-tailed deer

6-class (1-6)

Winter forage; Shelter & Thermal Cover

Mule deer

6-class (1-6)

Winter forage; Shelter & Thermal Cover

Moose

6-class (1-6)

Winter forage; Shelter & Thermal Cover

Elk

6-class (1-6)

Winter forage; Shelter & Thermal Cover

Fisher

6-class (1-6)

General Living

Wolverine

6-class (1-6)

General Living

Grizzly Bear

6-class (1-6)

Six Class System:

Table 5.6-4

Spring/Summer/Fall Feeding

Class 1 – high value
Class 3 – moderate value
Class 5 – very low value

Class 2 – moderately high value
Class 4 – low value
Class 6 – nil value (RISC, 1999)

Habitat Suitability Rating Scheme and Life Requisites for Western Toad

Selected Species
Western Toad
Two Class System:

Rating Scheme

Life Requisite Rated

2-class (P/A)

Summer Forage; Breeding

P = attribute present

A = attribute absent (RISC, 1999)
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Baseline Conditions

Ungulates
Northern Caribou
The caribou subspecies present in the LSA is the northern ecotype of woodland caribou (Rangifer
tarandus caribou); ecotypes have no formal taxonomic designation but are defined on the basis of distinct
patterns of habitat use and diet/feeding behaviour (Heard and Vagt 1998). Northern ecotype woodland
caribou are further divided into populations, and the southern mountain population of northern ecotype
woodland caribou (red-listed provincially and SARA Schedule 1 (threatened)) occur in the regional study
area.
Northern ecotype caribou are found in mountainous and adjacent plateau regions areas of west-central
and northern interior British Columbia in a somewhat continuous distribution from the Williston Lake area
north to the Yukon border and southeast along the east side of the Rocky Mountains to the Alberta border
near Kakwa Park (Chichowski et al. 2003). Northern caribou are found at a variety of elevations
depending on season and local population.
Caribou in the regional study area are known as the Bearhole / Redwillow herd (Seip and Jones 2008),
and are differentiated from other herds in the South Peace by their different use of habitat and resources.
Most animals in the Bearhole / Redwillow herd winter in low-elevation boreal forests near Bearhole Lake
(~10-15 km from the Quality Wind Project) and the Redwillow River (~35 km from the Quality Wind
Project), where they feed on terrestrial and arboreal lichens in mid to late seral forests (Seip 2007). In
summer, they migrate into the Rocky Mountains (Seip and Jones 2008). Based on radio collar telemetry
data only (no aerial census is possible because this herd winters in forests) the best estimate of
population is at least 49 caribou in this herd (Seip and Jones 2008).
In the 1980s, caribou from the Quintette herd (currently only known to use areas south and west of
Tumbler Ridge) were known to use areas in and around the QWP Project Area. They no longer do so,
largely due to highways (highways 29 and 52) and Tumbler Ridge acting as a barrier to their movement.
Currently, on the basis of more recent data from 2002-2008 (MoE 2007 and Seip and Jones 2008) only
small numbers of caribou of the Bearhole / Redwillow herd are known to come as far west as adjacent to
the QWP Project Area on the Kiskatinaw Plateau. Some of the more recent of these data with the MoF
designated ungulate winter range SPC-009 are presented (Figure 5.6-5). These radio telemetry data
show the use of areas between a few hundred metres and several kilometres from the Project Area by an
animal in this herd during 2006 - 2007. This is the closest confirmed observation of caribou to the Project
Area in recent times.

Application for an Environmental Assessment Certificate
Quality Wind Project

- 211 -

EPCOR Power Development (BC) Limited Partnership
June 2009

Anecdotal reports of caribou east of the Project Area were gathered during consultation on the Project,
but there were no confirmed sightings from the LSA by hunters and trappers.
The LSA had no high or moderately-high suitability habitat for northern caribou winter forage, security,
and thermal cover life requisites (Table 5.6-5), and has just 28 ha of moderately suitable habitat (less
than 1% of the LSA). The majority of the LSA (95%) is low to very low habitat suitability.
White-tailed Deer
Whitetail deer (Odocoileus viginianus) are distributed widely through many areas of interior B.C.
(including the Peace District) from the eastern mountains to the Alberta Plain and south into the USA. In
the Peace River area preferred habitat includes dense coniferous and deciduous forests with open areas
(e.g., cutblocks, burns and agricultural land). Food and thermal habitat in winter are critical for white-tailed
deer. As the snowpack increases, deer expend much energy to find food (e.g., arboreal lichens,
Saskatoon berry and red-osier dogwood), which may be of low quality and in short supply. Whitetail deer
near agricultural areas may also use remnants of agricultural crops as a diet supplement. Thermal cover,
such as dense young growth and old growth forests, produces favourable snow conditions such that deer
exert less energy locating food.
The LSA had no high or moderately-high suitability habitat for white-tailed deer winter forage, security,
and thermal cover life requisites (Table 5.6-5). Less than 6% of the LSA had moderate habitat suitability,
while greater than 92% had low to very low habitat suitability.
Deer were noted during specific winter mammal tracking surveys and during other surveys of the LSA.
They are also noted as present by hunters and trappers.
Mule Deer
Mule deer (Odocoileus hemionus) are found throughout B.C. east of the Coast Range, with dense
populations in the Kootenays, Cariboo, Okanagan and Peace River areas. Mule deer forage on a variety
of woody stemmed plants including red osier dogwood, and on various grasses and forbs. Habitat
requirements vary seasonally. In early spring, they are found on warm aspect slopes at low elevations
where plants first emerge. During summer, mule deer move to higher elevation meadows and riparian
areas, and during the winter they move down slope. Deep snow packs are a limiting factor for mule deer;
depths greater than 50 cm severely limit mobility to obtain suitable forage. Good winter habitat provides
shelter from deep snow packs and includes both dense and old-growth forests.
The LSA had no high or moderately-high suitability habitat for winter forage, security, and thermal cover
and less than 6% had moderate suitability, but > 92% had low to very low suitability (Table 5.6-5).
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Moose
Moose (Alces alces) are found throughout BC with the exception of Vancouver and Queen Charlotte
islands and coastal inlets. Populations are most abundant in the central and northern regions of BC.
Preferred habitat includes semi-open sub-climax forests, which are dominated by deciduous trees and
shrubs. Heavily used areas include river floodplains, riparian areas along creeks, wetlands, regenerating
burns and cutblocks, and active avalanche chutes. Burned areas have proven to have higher densities of
moose population; population densities often peak about 20 to 25 years after a fire. In winter, foraging
quality is a critical life requisite for moose; they prefer willow species, paper birch, trembling aspen,
Saskatoon berry and subalpine fir. Security cover in early spring during calving season is considered to
be a key life requisite as well.
Less than 9% of the LSA had moderate habitat suitability, while greater than 90% had low to very low
suitability. Moose or moose sign was observed on every transect during ground and aerial surveys, and
are noted as present by hunters and trappers.
Rocky Mountain Elk
Rocky Mountain Elk (Cervus canadensis) are found throughout BC east of the Coast Mountains. They are
found in greatest abundance in the southern interior and are also found in the Omineca-Peace region.
The key habitat requirement of elk is dense forests for security and thermal cover and forage in open
areas, especially those that are wet such as wetlands, meadows, floodplains and riparian areas.
Cutblocks, burned areas and agricultural lands also provide the young seral vegetation that elk rely on.
Critical habitat for elk is winter range because in winter, food is scarce and of poor quality and deep snow
packs cover food and restrict movement. Important winter range is floodplains, riparian areas and areas
with low snow packs.
The LSA had no high or moderately-high suitability habitat for elk winter forage, security, and thermal
cover and less than 9% of the LSA had moderate habitat suitability, while greater than 90% had low to
very low habitat suitability.
Table 5.6-5

Habitat Suitability Ratings for Selected Ungulates in the LSA (ha)
Northern Caribou

Life Requisite
High

Mod. High

Moderate

Low

Very Low

Nil

Winter Forage

--

--

28.76

1572.29

4870.02

274.26

Winter Security

--

--

--

1491.80

4977.02

276.51

Winter Thermal Cover

--

--

37.77

1456.90

4967.80

282.88
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White-tailed Deer
Life Requisite
High

Mod. High

Moderate

Low

Very Low

Nil

Winter Forage

--

--

178.53

2704.38

3791.49

70.94

Winter Security

--

--

423.17

1720.81

4524.05

77.31

Winter Thermal Cover

--

--

365.99

799.95

5472.55

104.32

Mule Deer
Life Requisite
High

Mod. High

Moderate

Low

Very Low

Nil

Winter Forage

--

--

167.16

2715.75

3791.49

70.94

Winter Security

--

--

423.17

1720.81

4524.06

77.31

Winter Thermal Cover

--

--

365.99

788.58

5486.45

104.32

Moose
Life Requisite
High

Mod. High

Moderate

Low

Very Low

Nil

Winter Forage

--

--

167.16

2487.63

4027.24

63.30

Winter Security

--

--

616.82

2641.95

3423.27

63.30

Winter Thermal Cover

--

--

372.63

1746.07

4524.26

102.38

Rocky Mountain Elk
Life Requisite

Note:

High

Mod. High

Moderate

Low

Very Low

Nil

Winter Forage

--

--

167.16

2375.95

4138.92

63.30

Winter Security

--

--

597.84

2660.92

3423.27

63.30

Winter Thermal Cover

--

--

372.63

1640.44

4629.88

102.38

Locations of habitat assessment plots are given in Figure 5.6-4, and Figures 1 - 15 in Appendix D.

In addition to the habitat assessments reported above, winter field studies of ungulates in the LSA, and
investigations of the lichen resources available were also completed to document the presence and use
of wildlife in the LSA in late spring and summer and resources available (Figure 5.6-3). Four ungulates
were confirmed present during winter field surveys and habitat assessments: moose, elk, mule deer and
white-tail deer. An active mineral lick was noted in the north end of the Project Area during the Traditional
Land Use Study (see Section 6.2).
Field surveys indicated habitat for ungulate species was typified by disturbance. The existing
anthropogenic footprint in the LSA includes substantial linear disturbances; highways, a relatively
extensive forestry road network (ploughed and unploughed), and seismic lines. In addition to extensive
cut-blocks and oil and gas well sites, a relatively recent large scale burn (Hourglass Creek Burn - 2006)
has altered the LSA.
Moose and elk were observed during the winter aerial survey, as well as many areas with high
concentrations of tracks and beds (most likely moose). The elk observation was associated with the
proposed transmission line for the project. Track concentration detections were effected by canopy
closure, and subsequently all track concentrations were observed in relatively open areas.
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Fresh snowmobile tracks were detected in Block B (2 observations) and Block D (4 observations); tracks
accumulated within one day of the last obliterating snowfall.
Prior to ground surveys commencing, a track-obliterating snow fall event (on March 3) resulted in over 5
cm of accumulated snow and excellent tracking conditions. Snow fall ceased in the early evening of
March 3, and no other snowfall events occurred during of the survey. Ground-based snow tracking
surveys commenced in the late afternoon of March 4. Warm temperatures over the following survey days
caused tracking conditions to deteriorate. Icy crusts from freeze/thaw conditions may have limited the
ability to detect small light weight mammals during the mornings. Late winter / spring tracking conditions
tend to be variable with snow conditions shifting with ambient temperatures, time of day, slope, sun
exposure, and aspect. Table 5.6-6 summarises snow conditions during the study.
Table 5.6-6

Survey Effort and Tracking / Snow Conditions, Ground-based Tracking, March
2008
Tracking and Snow Conditions

Survey
Date

Survey
Block

Survey
Distance (m)

Days Since
Last Snow

Ambient Temp
High (˚C)

Mean Depth
(cm)

Min.
(cm)

Max.
(cm)

March 4

Block B

3000

1

5

60

58

65

March 5

Block D

6000

2

7

53

41

72

March 6

Block A

6000

3

8

45

5

58

March 7

Block C

6000

4

10

37

10

52

Ground surveys confirmed the findings of the aerial surveys; a substantial proportion of 21 km of transect
was impacted by anthropogenic and natural disturbance, and largely common animals were observed.
•

Approximately 49% of the wildlife detections occurred in disturbed sites (n = 635); however few
track detections occurred in large recently (less than two years) cut blocks and other large
disturbed open areas. There are three explanations for this finding: a large amount of disturbed
area on the transects; more detections in disturbed sites that are small and less open than cutblocks; and tracks in disturbed (open) areas ‘fill-in’ with wind-blown snow and are thus easily and
quickly obscured. Undisturbed areas were predominantly mature/old coniferous stands,
dominated by lodgepole pine and spruce/fir communities with low wet areas (willow and alder)
interspersed.

•

Wildlife species detected during the surveys are detailed in Table 5.6-7. Most are common in the
area and in the habitats present. Ungulates detected during the ground surveys included moose
and deer. Caribou were not detected during the surveys; however, this finding does not preclude
the potential occurrence of this species in less disturbed parts of the IUP; all surveys were
conducted in areas proximate to the highway corridor that are more likely to be used for the
project (Figure 5.6-2).
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Ungulate Detections during Ground-based Tracking, March 2008

Survey Block

Caribou

Moose

Deer

Block A

+

+

Block B

+

+

Block C

+

+

Block D

+

Lichen Resources
Initial screening of maps and air photos and assessment of forest cover and site series data revealed a
number of sites with the potential for presence of lichen that could be used by caribou. These areas are
defined by the characteristics in MOE (2006) that define “Pine-lichen forest stands” i.e., ~25-55% crown
closure, 50-110 years age, pine 7-17m tall, site index ≤13, slope ~ 5%, and duff layer <5cm. The most
promising areas appeared to be lodgepole pine leading stands, which occur predominantly along the
height of land adjacent to the Heritage Highway (Figure 5.6-3).
All stands identified in the initial screening were visited in the field and assessed for lichen cover; one of
the characteristics used in MELP (2000) for assessing lichen value for caribou. Only two sites had greater
than 10% lichen ground cover and therefore had the necessary criteria for lichen assessments to be
warranted. These two sites were scored for lichen resource value to caribou using MELP (2000); where
scores of 5–12 = low lichen resources for caribou, 13–21 = moderate, 22–32 = high. At those two sites
(Table 5.6-8 and Figure 5.6-3), one was rated “low” (12) and one “moderate” (14). These field
verifications and assessments revealed very little quality lichen habitat.
Table 5.6-8

Forested Stands with Terrestrial Lichen Forage Habitat
Location (UTM)
Habitat Rating
Northing

Easting

6128291

636448

Low

6126914

635916

Medium

There are few areas of quality terrestrial (Cladina, Cladonia and Cetraria spp) and aboreal (Bryoria spp.
and Usnea spp) lichen habitat due to the overall stand age of lodgepole pine in the LSA. Stands having
the potential for lichen habitat are typically in an earlier seral stage than is optimal for lichen production.
This is partly due to the recent 2006 fire and logging in the area. Lichen forage habitat may increase in
the future as lodgepole pine stands mature.
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Furbearers and Other Small Mammals
Habitat suitability assessments were completed to document the presence and use by wildlife in the LSA
in late spring and summer. Five furbearers were confirmed present: wolf, coyote, marten, hare and red
squirrel. In addition, weasel and hare were noted during winter use surveys. Marten, fisher, weasel,
squirrel, lynx, wolverine, coyote and fox are sought by trappers in and around the LSA.
The largest populations of fisher (Martes pennanti) occur in eastern Canada. In B.C., fisher populations
are largest in the sub-boreal forests of the central interior (e.g., coniferous and mixed coniferous and
deciduous forests with strong diversity in structural layers such as large woody debris and herb and shrub
cover). These habitats provide denning and thermal cover, especially during winter. Fishers regularly
forage along forest edges, riparian areas, small wetlands and meadows, and thick shrub patches caused
by disturbances such as fire and logging. The forage / hunt for plants and small mammals; berries, mice,
voles, porcupines and hares (fisher populations thrive in conjunction with large snowshoe hare
populations). Fishers do not move well through deep snow. Food is of critical importance to pregnant
females in winter months. The reproductive potential of fishers is low and successful reproduction
depends largely on female health, which is primarily dependant on nutrition.
There is no high or moderately-high suitability habitat for fisher in the LSA and only approximately 7% of
the LSA had moderate habitat suitability, while over 90% had low to very low habitat suitability (Table
5.6-9).
In B.C., wolverine (Gulo gulo luscus) typically occupy boreal and montane forests and alpine tundra.
Wolverine is well-adapted to deep snow packs; populations decline in years with mild winters. They are
primarily scavengers that rely heavily on carrion in winter. The reproductive capacity of females is low if
they do not receive adequate nutrition (i.e., reliable sources of carrion) before and after birth of kits.
There is no high or moderately-high suitability habitat for wolverine in the LSA and approximately 38% of
the LSA had moderate habitat suitability, while over 61% had low to very low habitat suitability (Table
5.6-9).
Table 5.6-9

Habitat Suitability Ratings for Selected Furbearers in the LSA

Selected Species / Life Requisite
Fisher – General Living

Rating Class (Ha)
High

Mod-High

Moderate

Low

Very Low

Nil

--

--

481.64

418.90

5691.74

153.06

Wolverine – General Living
--2593.34
3988.27
112.32
51.41
Note: Locations of habitat assessment plots are in Figure 5.6-4, and Figures 16 and 17 in Appendix D.

Wolf (Canis lupus) and fisher/marten (Martes americana) tracks were observed in the LSA during the
winter aerial and ground surveys. Fisher, marten, and weasel (weasel species were not differentiated)
were detected on ground surveys, but no wolverine signs were detected. Positive identification of fisher

Application for an Environmental Assessment Certificate
Quality Wind Project

- 217 -

EPCOR Power Development (BC) Limited Partnership
June 2009

tracks is problematic due to substantial overlap in size and gaits with sympatric martens, particularly given
the sexual dimorphism of these mustelids (Halfpenny et al., 1995). However, observers were able to
positively identify fisher tracks on four occasions during the surveys, due to their larger size and
behavioural differences. Compared to marten, fisher tend to walk more, use the top of logs more, leave
straighter trails, create troughs when walking in soft snow, drag their feet, and leave tail drag-marks in the
snow (Halfpenny et al., 1995). It is likely that the number of fisher detections is an underestimate given
the similarity of their tracks with marten.
Lynx (Lynx canadensis), coyote (Canis latrans), and wolf were also detected during the surveys; however
these detections were few. Snowshoe hare (Lepus americanus) and red squirrel (Tamiasciurus
hudsonicus) were abundant throughout the LSA.
Table 5.6-10
Survey Block
Block A

Furbearer and Small Mammal Detections, Ground-based Tracking, March 2008
Wolf

Coyote

+

+

Lynx

Wolverine

Fisher

Marten

Weasel

Hare

Red
Squirrel

+

+

+

+

+

+

+

+

+

+

+

+

+

Block B
Block C
Block D

+
+

+

+
+

+

Grizzly Bear
The grizzly bear (Ursus arctos) is a blue-listed species in B.C. due to characteristics that make them
particularly sensitive to human activities or natural events. Approximately half of all the grizzlies found in
Canada occur in B.C. Grizzlies are omnivorous; in the interior, these bears feed on a variety of plants and
animals (carrion, roots, emerging vegetation and winter-weakened ungulates in early spring, berries in
late spring and summer, and roots in the fall). Grizzlies are typically solitary with home ranges of up to
220 km2. Of critical importance to grizzly bears is the size and quality of home ranges.
The LSA provides a low to moderate feeding habitat for grizzly bear. Given the level of existing activity
and development in the LSA, i.e., forestry, oil and gas, and Highway 29, there is unlikely to be any portion
of the LSA that is currently free of human activity such that good quality grizzly bear habitat is present. In
addition, the LSA alone is not big enough to support grizzly bear.
There is no high suitability spring feeding habitat for grizzly bear in the LSA, approximately 5% of the LSA
had moderate to moderately high habitat suitability fro spring feeding, while over 94% had low to very low
habitat suitability for spring feeding. There is no high or moderately high suitability habitat for summer and
fall feeding. Approximately 18% of the LSA had moderate summer feeding habitat suitability, while over
81% had low to very low suitability. Approximately 43% of the LSA had moderate habitat suitability for fall
feeding, while over 55% had low to very low suitability (Table 5.6-11).
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Habitat Suitability Ratings for Grizzly Bear in the LSA

Life Requisite

Grizzly Bear (Ha)
High

Mod-High

Moderate

Low

Very Low

Nil

Spring Feeding

--

131.31

198.28

2622.38

3745.96

47.41

Summer Feeding

--

--

1210.11

5398.72

89.10

47.41

Fall Feeding
--2931.14
3656.45
110.34
Note: Locations of habitat assessment plots are in Figure 5.6-4, and Figures 18 - 20 in Appendix D.

47.41

Amphibians and Reptiles
The LSA has the potential for five species of amphibians and two species of reptiles to occur, based on
ranges supplied through the MoE, the CDC, and the E-Fauna website (Table 5.6-12).
Wood frog was the only species confirmed during the 101 habitat assessment plots completed in the LSA
in late spring and summer; sightings were along small depressions, road sides, and puddles.
Table 5.6-12

Amphibians / Reptiles Potentially Occurring in the LSA

Scientific Name

Common Name

Conservation Status: BC/Federal

Bufo boreas

Western toad

Pseudacris maculata

Boreal chorus frog

Yellow

Rana luteiventris

Columbia spotted frog

Yellow

Rana sylvatica

Wood frog

Yellow

Ambystoma macrodactylum

Long-toed salamander

Yellow

Thamnophis sirtalis

Common garter snake

n/a

Thamnophis elegans vagrans

Wandering garter snake

n/a

Yellow/Special Concern

A western toad carcass sighting occurred on a forestry road in the IUP during the installation of bat
monitoring equipment, and a number of other wood frog sightings along small depressions, road sides,
and puddles occurred during various assessments for this project
Habitat suitability ratings indicated that 43.0 ha (<1%) of the LSA is suitable breeding habitat, and
6697.93 ha (>99%) of the LSA could provide summer forage habitat for western toad, while 43.00 ha
(<1%) is suitable for breeding habitat (Table 5.6-13).
Table 5.6-13

Habitat Suitability for Western Toad in the LSA
Life Requisite
Summer Forage

Note:

Western Toad (ha)
Useable

Likely No Value

6697.93

47.41

Breeding
43.00
6702.34
Locations of habitat assessment plots are in Figure 5.6-4, and Figures 21 and 22 in Appendix D.
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Potential Impacts and Proposed Mitigation

This section considers the Project’s potential environmental effects to wildlife during construction,
operation and decommissioning phases, as well as mitigation measures for avoiding or reduction the
identified environmental effects. The focus is on the selected VECs, with the intent that the impact
information provided and mitigation proposed will also address impacts to other wildlife species.
Potential wildlife impacts considered are:
•

Habitat loss/disturbance (construction);

•

Habitat fragmentation (construction);

•

Sensory disturbance, i.e., indirect habitat loss (construction and operations); and

•

Mortality (operations).

Mitigation measures, residual effects assessments and proposed monitoring are given for the
construction, operation and decommissioning/refurbishment phases.
5.6.2.1

Construction

Habitat Loss/disturbance
Removal of natural habitat results in impacts to wildlife species that were formally supported by the
original area. This habitat loss/disturbance affects food resources, security, and thermal cover for wildlife.
It can result in species being displaced to other locations because their life requisites are no longer
present, or it can allow new species to utilize the area which then compete with the original inhabitats for
the reduced resources. It may affect species that are unable to move or habituate to the changed
conditions. Extreme examples of such impacts are the extinction or extirpation of species. There is
potential for positive effects to some species, typically those that are able to habituate to disturbances
and human activity. Often the species that flourish are common ones and or associated with humans, for
example furbearers that benefit from young herbaceous vegetation growing around the project facilities
that attract mice, voles, and other small mammals. The causes of habitat loss/disturbance from Quality
Wind Project construction are:
•

Vegetation removal for permanent infrastructure (e.g., turbine foundations and roads);

•

Partial vegetation removal (e.g., tree removal and/or topping without complete shrub damage for
transmission lines); and

•

Temporary vegetation removal followed by re-generation or re-vegetation (e.g., lay down areas,
additional road width only required during construction).
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The impacts on wildlife from habitat loss/disturbance will be from construction of turbine pad (64 ha)
roads (new – 39.8 ha; upgraded roads– 20.1 ha) and collection systems (80.4 ha) and transmission lines
(66 ha); approximately 278 (up to 306) ha in total. However, the impacts from each are different. Only 20
ha is required to operate the turbines, thus 44 ha of the habitat lost during construction of turbines can
regenerate or be rehabilitated (Table 2-1). Overhead transmission lines only require total vegetation
removal at tower locations, and for the remainder of the route tall vegetation is typically all that needs to
be removed. A portion of the 140.3 ha footprint for roads and collector cables, along with the 66 ha
footprint for the main transmission line, represents an area of disturbance and not complete removal.
Despite the above factors that cause the footprint habitat loss/disturbance impacts to be less than will
actually be realized, this habitat loss/disturbance analysis presents a worst-case scenario based on the
total overall footprint of the project, and is not corrected for temporary losses that can regenerate (or be
re-vegetated), habitat disturbance such as trimming and existing disturbances. Existing disturbances in
the LSA are:
•

Cutblocks - 1,190 ha in the LSA; 37 ha (12%) of the footprint

•

Highway - 50 ha in the LSA (the small transmission line overlap of highways was not calculated)

•

Gravel roads - 71 ha in the LSA; 23 ha (7.5%) of the footprint

•

Burnt (Hourglass Creek Fire 2006) - 3,104 ha; 92 ha (32%) of the footprint

The footprint effects on habitat suitability to each of the VEC for each life requisite studied typically shows
low to nil impacts (Table 5.6-14). There are no footprint impacts to high or moderately-high suitability
habitat in the LSA. The majority of footprint impacts in the LSA to wildlife VECs are low, very low and nil
suitability habitats; for most VECs the area of impact to low and very low suitability habitat is
approximately 250 ha, and the total footprint of the project is 278 ha. Impacts to moderate suitability
habitat are typically in the order of 10-20 ha, around 3-5 % of the LSA. The exceptions to this trend are
the presence of relatively large areas of moderately suitable habitat for wolverine and fall forage habitat
for grizzly bear. While almost the entire footprint is suitable (useable) as summer forage for western toad,
little is suitable for their breeding requirements. Interpretations of these predictions, taking into account
the information gained from field studies are provided below in the assessments of impacts to these
species.
Habitat loss/disturbance impacts are considered as an impact to wildlife only during construction. The
ongoing habitat loss/disturbance impacts are acknowledged, but are not assessed again (in operations);
rather, they are considered to be adequately assessed by recognizing the long-term duration of habitat
loss/disturbance during construction.
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Potential Footprint (Habitat Loss/disturbance) Impact on Habitat Suitability for Wildlife VEC

Species / Life Requisite

Potential Habitat Effects

Species

Life Requisite

Mod. High
to High (ha)

% of habitat
in LSA

Moderate
(ha)

% of habitat
in LSA

Low – Very
Low (ha)

% of habitat
in LSA

Nil (ha)

Percent (%) of
habitat in LSA

Woodland
caribou
(northern
ecotype)

Winter Forage

--

--

2.66

9.25

272.55

4.23

7.96

2.90

Winter Security

--

--

--

--

275.17

4.25

7.98

2.89

Winter Thermal Cover

--

--

3.24

8.58

271.92

4.23

7.98

2.82

Winter Forage

--

--

11.17

6.26

267.45

4.12

4.56

6.43

Winter Security

--

--

16.60

3.92

262.03

4.20

4.56

5.90

Winter Thermal Cover

--

--

11.74

3.21

265.84

4.24

5.61

5.38

Winter Forage

--

--

11.13

6.66

267.46

4.11

4.56

6.43

Winter Security

--

--

16.60

3.92

262.03

4.20

4.56

5.90

Winter Thermal Cover

--

--

11.74

3.21

265.84

4.24

5.61

5.38

Winter Forage

--

--

11.13

6.66

267.53

4.11

4.52

7.14

Winter Security

--

--

33.95

5.50

244.71

4.03

4.52

7.14

Winter Thermal Cover

--

--

12.59

3.38

265.02

4.23

5.57

5.44

Winter Forage

--

--

11.13

6.66

267.53

4.11

4.52

7.14

Winter Security

--

--

33.73

5.64

244.93

4.03

4.52

7.14

Winter Thermal Cover

--

--

12.59

3.38

265.02

4.23

5.57

5.44

Fisher

General Living

--

--

12.61

2.62

263.61

4.31

6.96

4.55

Wolverine

General Living

--

--

134.41

5.18

144.93

3.53

3.84

7.47

Spring Forage

1.06

0.80

3.63

1.83

274.65

4.31

3.84

8.10

Summer Forage

--

--

42.84

3.54

236.50

4.31

3.84

8.10

Fall Forage

--

--

122.46

4.18

156.89

4.17

3.84

8.10

Whitetailed deer

Mule deer

Moose

Elk

Grizzly
bear
Species

Life Requisite

Useable (ha)

% of habitat in LSA

Likely No Value

% of habitat in LSA

Western
toad

Summer Forage

279.34

4.17

3.84

8.10

Breeding

0.07

0.16

282.44

4.21
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Woodland Caribou (Northern Ecotype)
There are no footprint impacts to high or moderately high suitability habitat for the blue-listed and SARA
schedule 1 northern ecotype of woodland caribou, southern mountain population (hereafter caribou).
There are some footprint impacts to moderate suitability habitat for winter forage and winter thermal
cover, but none for winter security. This prediction is based on modeling of habitat presence, not actual
records of caribou presence in and around the LSA (MoF, 2008 and Seip and, Jones 2008). Caribou from
the Bearhole / Redwillow (and Narraway) herd complex could use parts of the LSA and some limited
presence was recorded close to the Project Area in 2006 - 2007 (Figure 5.6-5), but this use is
uncommon. They are more commonly known to use areas south and east in the Belcourt and Red Deer
catchments around Mt Secus, and Ptarmigan and Belcourt mtns stretching into Alberta (MoE, 2007 and
Scheck et al., 2006). There is some caribou use of areas around Quality and Bearhole lakes southeast of
the Quality Wind Project (MoE, 2006; Seip and Jones, 2008; S. Fuchs pers. comm., 2008 and A. Gauthier
pers. comm., 2008).
Prior to the development of Tumbler Ridge and associated highways, caribou from the Quintette Herd
were known to use the plateau above the Murray and Kiskatinaw rivers on which the Project Area is
located (MoF, 2007). Location data from VHF caribou collars show use in 1982 to 1984, but recently
collared caribou from this herd are not been shown to cross Highway 29 or the Heritage Highway.
As such, the indications of caribou use in the parts of polygon SPC-009 (Red Willow) of Ungulate Winter
Range (UWR) U–9-002 in which the Quality Wind Project is located (Figure 5.6-5) appear to be historical
(MoF, 2007) or infrequent, and based on the premise that in winter one of this herds’ strategies is to
range widely (>25 km) between feeding locations in low-elevation boreal forest (Scheck et al., 2006). In
winter they do not use high elevation ranges as most other caribou herds in the Peace and indeed some
caribou of the Bearhole / Redwillow herd do. Also, unlike most other caribou in the Peace they largely
feed on a combination of terrestrial lichens in pine, and arboreal lichens in pine and spruce, except in high
snow years when like most other caribou herds they feed on arboreal (tree) lichens). In the summer they
move to higher elevations around the Belcourt and Red Deer catchments, close to and often mingling
with the Narraway herd. Due to the young age of lodgepole pine in the LSA there were few areas of highquality terrestrial (Cladina, Cladonia and Cetraria spp.) and aboreal (Bryoria spp. and Usnea spp.) lichen
habitat.
There were no observations of caribou in the aerial surveys conducted for this project in March 2008
(Section 5.6.1.6), which is not uncommon as this herd winters in forest through which aerial surveyors
have difficulty seeing (Seip and Jones, 2008). Follow-up ground-based surveys at this time also failed to
observe caribou or their sign. Caribou have been present close to the Project Area during winter
(unpublished Seip/MoF data shown in Figure 5.6.5), but likely in very low numbers.
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The number in this herd is likely small, only 49 were confirmed present by Seip and Jones (2008), though
this is an under-estimate due to survey difficulties. The Bearhole herd is also understood to have
declining caribou numbers (Hebblewhite et al., 2008). In large part the apparent absence or low numbers
of caribou may be driven by existing industrial development, woodland caribou are known to avoid human
developments; by up to 1,000 m for well sites, and 250 m for high-use roads and seismic lines (Dyer et al.
2001). Using the assumptions of Dyer et al (2001) as the basis for an analysis, 70 ha of the 278 ha
Project construction footprint are likely not used by caribou as they are within 1,000 m of well sites or
250 m of Highway 52, and Houglass and Quality Forest Service Roads. This avoidance area is larger if
other existing gravel roads are considered.
Mitigation proposed for caribou is in adherence to relevant General Wildlife Measures for SPC-009 (Red
Willow) in UWR U–9-002 (MoE 2006). These are:
•

Using existing linear corridors for road construction and layout;

•

Avoiding natural meadows and wetlands unless there is no other practical option;

•

Avoiding lengths of straight roads or planting vegetation screens to reduce line of sight; and

•

Avoiding roads in pine lichen communities (minimising impacts to identified high value lichen
resources, areas scoring greater than 21 in MELP 2000).

Minimal impacts to woodland caribou (northern ecotype) are expected from this Project. This assessment
is made despite the identification of the area as an ungulate winter range (SPC-009 in UWR U-9-002) and
that any construction related habitat loss/disturbance impacts would be considered of long-duration and
probably irreversible, but does consider mitigation is effective and that:
•

There are no recent caribou observations in the Project Area (though in 2006 – 2007 one animal
was close); none from this study, low numbers using nearby areas from telemetry and the 2008
census (Seip and Jones 2008) and historical records of presence are very old (1980s, preceding
development of Tumbler Ridge and highways);

•

There is a paucity of high or moderately-high quality habitat in the LSA due to a developed and
disturbed ecological situation from forestry, oil and gas development and highways; and

•

The low extent of footprint impacts to the low to very low and nil suitability habitat present
compared to the area of similar low suitability habitat in the LSA.

White-tailed Deer and Mule Deer
Deer sign was observed in all but one portion of the LSA during winter aerial and ground surveys (no deer
sign observed in the south east quadrant of the LSA in winter). White-tailed deer and mule deer were not
differentiated during aerial and ground-based snow track surveys, and habitat suitability analysis for each
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is similar (Table 5.6-14). Deer (no species differentiation) were frequently noted by a guide outfitter and
trappers during correspondence as being among the most abundant of ungulates in the LSA and
surrounding area.
White-tailed deer use openings such as cutblocks in dense coniferous or deciduous forest, and while
such open areas are common in the LSA dense coniferous and deciduous forests are not. This situation
has likely resulted in the findings of the habitat suitability assessment, where no high or moderately-high
suitability habitat is present in the LSA. There is some moderate suitability habitat (3.2-6.6% of the LSA
affected by the footprint – depending on life requisite), but most footprint impacts as a result of the project
are to low, very low and nil suitability habitat (Table 5.6-14).
Habitat suitability for mule deer was mostly low to very low and nil (Table 5.6-14), and this prediction is
backed up by assessments of snow depth, which also show unsuitable conditions (during the four days of
surveying) for this species. Mule deer require lower-elevation shallow snow packs in the winter, and in the
summer high elevation meadows and riparian areas. All of these are absent from the LSA; mean snow
depths in all portions of the LSA except the south west quadrant exceeded the requirements for mule
deer (<50 cm). Considering their habitat requirements and the conditions in the LSA, plus habitat
suitability ratings there are expected to be nil impacts on this species as a result of habitat
loss/disturbance. This is especially so for loss/disturbance of their winter habitat, when they are most
sensitive to habitat loss/disturbance (loss of forage resources), but also in summer. While there are some
impacts to predicated moderate suitability habitat, these are small (<6%) in relation to this habitat in the
LSA.
Considering the above, minimal habitat loss/disturbance impacts to white-tailed and mule deer are
expected. No specific mitigation beyond that described in Section 5.6.2.3 are considered necessary. The
location of the project in areas that are already disturbed and avoiding areas that are of higher value
(higher structural stage forests) is considered to be the best mitigation for this species, and aligns with
recommendations from hunters and trappers consulted during QWP development.
Moose
Moose were present throughout the LSA during winter; likely due to the abundance of some of their
preferred winter foraging species (e.g., willow species, paper birch and trembling aspen), which could be
a result of forestry and fire disturbances. However, habitat for moose in the LSA is generally not
considered to be high quality; moose winter habitat quality in this part of management unit 7-21 is rated in
the middle to low range in Rowe (2006). Habitat suitability modelling (Table 5.6-14) indicates that the LSA
contains no high or moderately high suitability forage, security and thermal cover for moose in winter.
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Most of the footprint impacts from the project are to low, very low and nil suitability moose habitat, with
small areas of impact to moderate suitability habitat; but the proportion of these affected areas are small
in relation to the unaffected habitat of the same rating in the remainder of the LSA.
Habitat loss/disturbance impacts to moose are expected to be low based on: the abundance of habitat
that can support moose through the region (Rowe, 2006), the low level of impacts from the project
(developed/disturbed ecological situation in the LSA and low magnitude and extent of impacts). No
specific mitigation beyond general the general mitigation described in Section 5.6.2.4 is considered
necessary for avoiding or minimising habitat loss/disturbance impacts to this VEC.
Elk
Elk were confirmed present in the LSA during winter. A single elk observation occurred during the aerial
survey of the transmission line alignment (west of Tumbler Ridge, near the substation). There is an elk
UWR (UWR U-9-001, SPE 023) nearby, but outside the LSA. No elk sign was detected during groundbased winter track surveys or on aerial surveys of the parts of the LSA where wind turbines and roads are
proposed. In general, the LSA does not offer high suitability habitat for elk during winter (Table 5.6-14).
Most of the footprint impacts from the project will affect low, very low and nil suitability elk habitat, with
small areas of impact to moderate suitability habitat; but the proportion of these affected areas are small
in relation to the unaffected habitat of the same rating in the remainder of the LSA. Elk are known to
undergo annual seasonal horizontal and/or vertical (elevation change) migrations to meet their life
requisites during winter (MELP 2000). Given the established ability of elk to undergo migratory
movements coupled with low levels of habitat loss/disturbance associated with project implementation, it
is likely that habitat loss/disturbance impacts for elk will be nil to minimal.
Fisher
Habitat loss/disturbance affecting fisher (blue-listed) in the LSA as a result of the project is considered to
be minimal. The LSA does not offer high or moderately high suitability habitat (Table 5.6-14). However,
there were fisher noted on four occasions in the LSA, and three of the species that are known prey items
for fisher were present in the LSA: snowshoe hare, marten and red squirrel. Fisher is noted by hunters
and trappers as being present in the wider area. Habitat for fisher is likely better in the LSA during
summer, as they often forage on early seral stages, however, the absence of much preferred coarse
woody debris (CWD), understorey shrub cover, riparian forest with canopy closure and large diameter
spruce with witches brooms for resting (Manning and Cooper 2004) may be a detriment. In winter,
preferred habitat is dense late-seral coniferous or mixed wood habitats with CWD for rest and shelter
(Manning and Cooper 2004); largely absent from the LSA. The absence of the key habitat features noted
above is the reason that the habitat suitability analysis for the LSA found no high or moderately-high
suitability habitat in the LSA. The majority of footprint impacts on fisher habitat are on low, very low or nil
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suitability habitat, with some impacts on moderate suitability habitat. These moderate suitability habitat
impacts represent approximately 2% of similar unaffected habitat available in the remainder of the LSA.
As a result of the above, low magnitude and extent of impacts is expected. No specific mitigation beyond
general practices (noted in Section 5.6.2.4) is considered necessary for avoiding or minimizing habitat
loss/disturbance impacts to fisher.
Wolverine
Habitat loss/disturbance affecting wolverine (blue-listed) is expected to result in no residual impacts due
to the project. Key habitat features for wolverine are larger tracts of various types of habitat, especially
mature and old forest structural stages (Manning 2005). Wolverine move seasonally between valley
bottom and alpine ridge habitats, but they prefer elevations greater than 1,000 m in summer and lower
elevations in the winter (Manning and Cooper 2004). Their dependence on different food resources
through the year likely drives these habitat requirements, but winter food supply (carrion) is thought to be
the most limiting factor (Banci 1994 cited in Manning 2005).
Food supply, shelter and thermal cover provided by forests with canopy cover >50%, layering, CWD,
riparian zones and cliff faces, rocky talus slopes and avalanche chutes tracks are the best habitat
elements for wolverine. The absence of such habitats in the LSA (Table 5.6-14); no high or moderately
high suitability habitat, and the absence of wolverine during surveys point to a lack of habitat
loss/disturbance impacts to this species as a result of the project. Impacts are of negligible magnitude
and extent, and the landscape scale requirements of wolverine indicate that small-scale projects such as
the Quality Wind Project will not lead to habitat impacts. No specific mitigation beyond general practices
(Section 5.6.2.4) is considered necessary for avoiding or minimizing habitat loss/disturbance impacts to
wolverine.
Grizzly Bear
There is minimal potential for grizzly bear (blue-listed) habitat loss/disturbance as a result of the project.
There is low probability of grizzly bear presence, and the LSA alone does not have adequate area to
support grizzly bear habitat. Grizzly bear require large areas of habitat, with a preference for moist
avalanche chutes with tuberous and berry vegetation and cool closed forests (Manning and Cooper
2004); such areas are absent from the LSA. Berry producing species such as red-osier dogwood, red
elderberry are important in spring and summer, and do occur in the LSA – potentially leading to the
identification of some moderately high suitable habitat for grizzly bear; project-related footprint impacts
are to approximately 1 ha or 0.8% of such habitat in the LSA. Largely however, footprint impacts as a
result of the project are to low and very low suitability habitat. No locations in the LSA offer moderate to
steep alpine, subalpine or montane slopes appropriate for denning (MWLAP, 2004).
No grizzly bear or sign were observed in the LSA, or reported by discussions with trappers and a guide
outfitter; First Nations report grizzly bear from the area, indicating potential or historical presence.
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However, the developed/disturbed ecological situation in the LSA with a provincial highway, forestry
roads and oil and gas roads, all of which are frequently used, is unlikely to provide suitable conditions for
grizzly bear. While there is some potential for low magnitude and extent of footprint impacts to potential
grizzly bear habitat, the lack of this species in the LSA and the human activities that lead to this situation
likely preclude the species from being present. Impacts are therefore considered to be minimal. No
specific mitigation beyond general practices (Section 5.6.2.4) is considered necessary for avoiding or
minimizing habitat loss/disturbance impacts to grizzly bear.
Western Toad
Western toad habitat loss/disturbance as a result of the project is predicted to be low. Less than 1% of the
impacted part of the LSA (the footprint) is considered to be suitable breeding habitat. Almost all the
footprint is considered to be potential foraging habitat, however such foraging habitat is widespread
across the LSA (impacts to 4% of all suitable forage in the LSA) and the wider area. In general, western
toad populations are considered stable in British Columbia (yellow-listed, SARA schedule 1), but
population declines have occurred in other parts of the species geographical range. Western toads are
highly terrestrial, and typically forage within a 2 km radius of a water body provided sufficient dense
overhead vegetation cover and coarse woody debris is available (these conditions are uncommon in the
LSA).
Western toads produce large clutches of eggs (range 5,000 to 15,000). Upon emergence from breeding
ponds, toadlets congregate and disperse in large aggregations, and may be susceptible to collision
mortality during the dispersal period where roads occur in close proximity (within 100 m) to a breeding
pond. Given that the preferred design project footprint (of a road and collector cable) is not expected to
impact potential breeding habitat in the wetland in the far south end of the Project Area (shown on
Figure 22 in Appendix D), the footprint will remain outside of the wetland, with a targeted setback of 100
m from the edge of this wetland edge. If the 100 m setback cannot be maintained, mitigation is:
1. Survey for the presence of egg masses / western toads prior to construction;
2. If egg masses / western toads are present, schedule construction activities in this area during
juvenile dispersal (about three months from the time of egg-laying; when average daily minimum
temperatures rise above freezing and daily maximums rise above 10˚C);
3. If construction activities are scheduled during the dispersal period, an on-site environmental
monitor should be deployed to evaluate the likelihood of a mass migration event before
construction commences; and
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4. If a mass migration of toadlets is deemed imminent, the environmental monitor should suspend
construction activities until the dispersal event has concluded, or prevent collision mortalities by
physically transporting toadlets a safe distance from the road corridor.
The impact for habitat loss/disturbance on western toad is considered to be low. In making this
determination, the high certainty that above mitigation provides effective mitigation to address impacts
has been considered. In addition, there is a low extent (small area) and magnitude of impacts (western
toad populations are strong in B.C. - yellow-listed).
Habitat Fragmentation
Habitat fragmentation is the subdivision of an intact and relatively homogenous area that provides habitat
for wildlife species into a smaller area or areas by linear or spatial developments such that there might be
barriers or disruption to species movement, reduced area unsuitable for some species, and edge effects.
For the Quality Wind Project, there is potential for habitat fragmentation as a result of road and
transmission line corridors and turbine pad clearing, if such activities occur within a currently contiguous
and largely undisturbed area. Long, wide and straight corridors and larger areas of disturbance result in
greater habitat fragmentation than short, narrow and winding corridors or small areas. Habitat
fragmentation effects are likely greater in areas that have had no previous disturbance.
Habitat fragmentation will occur during the construction phase of the Project when vegetation clearing for
new access roads, transmission lines, turbine locations, storage facilities or other infrastructure is
completed. Ongoing impacts from habitat fragmentation are acknowledged; but these are not assessed
again (in operations), rather they are considered to be adequately assessed by recognizing the long-term
duration of habitat fragmentation during construction.
Habitat fragmentation impacts are expected to be low, as development for much of the Quality Wind
Project is along or near Highway 52 and forestry and oil and gas roads (23 ha in the project footprint) and
in areas that have either been cleared for forestry (37 ha of clear cut in the project footprint) or were
burned in the 2006 Hourglass Creek fire (92 ha of burn in the project footprint). Such concentration of
project development in already disturbed areas and along existing linear developments reduces the
potential for habitat fragmentation. There may be some potential for existing fragmentation impacts to be
increased, for example widening of existing roads or turbines beside existing roads, and such impacts
would be added to those already affecting wildlife species. Habitat fragmentation, as a result of the
transmission line to the Tumbler Ridge substation, is thought to be low, largely due to construction
techniques that do not require total vegetation removal. For most species, the transmission line will not
act as a complete barrier, and for some ungulates the promotion of early seral woody species will likely
provide an additional food resource.
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Only those VEC that are shown to be present in the LSA (see habitat loss/disturbance above) and that
are sensitive to habitat fragmentation impacts are discussed (caribou, white-tailed and mule deer, moose,
elk, fisher and western toad. For others, wolverine and grizzly bear their very low numbers and or
potential sensitivity to existing habitat fragmentation in the LSA indicates discussion of habitat
fragmentation impacts is not necessary.
Woodland Caribou (Northern Ecotype)
The lack of high and moderately-high suitability habitat for caribou, their absence during aerial and
ground surveys, the commitment of the Quality Wind Project to adhere to General Wildlife Measures
(GWM) for caribou in UWR SPC-009, and the presence of existing highway and forestry road corridors in
the LSA indicate that there are unlikely to be any fragmentation impacts as a result of the project. Existing
linear developments (highways and roads), clearcuts and burns in the LSA have created a network of
disturbances (developed ecological context) that already introduces habitat fragmentation to a level
where, if caribou were present, they would already be affected. Dyer et al. (2002) showed that even
moderate use of roads (not defined but somewhere between 29 and 780 vehicles per day) negatively
affected caribou crossings; seismic lines, however, did not affect caribou crossings.
The extent and magnitude of additional habitat fragmentation impacts as a result of the project are not
anticipated to increase the existing fragmentation impacts to caribou. Currently, Highway 52 has in
excess of 1000 vehicles per day (MoTI 2008), which likely already acts as a barrier to caribou crossings,
and affects use of the area within approximately 250 m (Dyer et al. 2001). Adherence to the applicable
GWM for SPC-009 (MoE 2006), as noted above under habitat loss/disturbance, will minimize habitat
fragmentation impacts to caribou. In particular, using existing linear corridors where possible, and (where
practical) not constructing roads and trails across natural meadows and wetlands. In considering the
above level of impacts and mitigation, there are no additional habitat fragmentation impacts on caribou
considered as a result of the project.
Deer, Elk, and Moose
Existing linear developments (highways and roads), clearcuts and burns in the LSA have created a
network of disturbances (developed ecological context) that already introduces habitat fragmentation in
the LSA that white-tailed deer, mule deer, elk, and moose have to cope with. The presence of deer in
most of the LSA, and moose in all the LSA indicates the existing level of impacts are not so great as to
preclude them. The presence of elk in only a small part of the LSA (west part of transmission line route) is
likely related to limited habitat values in the remainder of the LSA. The transmission line in the location
where elk were observed (near the identified UWR U-9-002, SPE 023) is adjacent to an existing road,
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likely not increasing existing fragmentation impacts. The extent and magnitude of additional habitat
fragmentation impacts (as a result of the project) are low and will likely not increase the existing
fragmentation impacts to deer, elk and moose, especially considering some of the impacts are temporary
(reversible). No fragmentation impacts are predicted for deer, elk and moose.
Fisher
Existing linear developments (highways and roads), clearcuts and burns in the LSA have created a
network of disturbances (developed ecological context) that already introduces habitat fragmentation in
the LSA that fisher currently utilise. The presence of fisher in all the LSA indicates the existing level of
fragmentation impacts is not so great as to preclude them. The negligible extent and magnitude of
additional habitat fragmentation impacts as a result of the project and the existing fragmentation suggest
little potential for an increase, and no residual impacts for fisher. This assessment considers that some of
the fragmentation impacts are temporary (reversible), and that there is potential for increasing fisher
habitat adjacent to new cleared areas through the addition of coarse woody debris. No fragmentation
impacts are predicted for fisher.
Western Toad
Existing linear developments (highways and roads), clearcuts and burns in the LSA have created a
network of disturbances (developed ecological context) that already introduces habitat fragmentation in
the LSA that western toads currently utilise. The extent and magnitude of additional habitat fragmentation
impacts for western toad are not expected to impact this species. In addition, forest gaps created by
transmission line construction could provide foraging habitats after approximately five years of
regeneration; in these locations impacts are considered reversible.
Sensory Disturbance
Sensory disturbance to wildlife, including auditory and visual disturbances arising from construction
activities such as machinery noise and human presence is known to affect wildlife. Such impacts can
have a range of effects: attraction, eliciting defensive responses, or temporary or permanent avoidance
(indirect

habitat

loss).

Sensory

disturbances

will

occur

during

construction,

operation

and

decommissioning/refurbishment.
The extent of sensory disturbances is species-specific; depending to a large degree on behaviours and
sensitivity. They are also dependent on timing and the location, for example sensory impacts that
displace ungulates from mineral licks (MWLAP, 2004) could be high. For such reasons a buffer of at least
100 m around the mineral lick found in the Project Area is proposed.
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Species-specific impacts as a result of the construction of the Quality Creek Project are examined below.
Only those species confirmed to be present in the LSA and sensitive to such effects, plus caribou
because of its particular sensitivity, will be assessed.
Woodland Caribou (Northern Ecotype)
Caribou are sensitive to visual and auditory disturbance (Kleill et al., 1986; Mahoney and Schaefer, 2002;
and Scheck et al., 2006). Existing herd boundaries in the Peace District are understood to be a partial
reflection of sensory disturbances from vehicles caused by highways (Pine Pass, Highway 97 and
highways 52 and 29) and habitat fragmentation as they can prevent movement (Dyer et. al., 2002 and B.
Pate pers comm.).
It is highly likely that the existing volume of vehicles on Highway 52 is part of the reason that caribou in
the Bearhole/Redwillow herd are not known to have used the LSA in approximately 20 years. Annual
average daily traffic on Highway 52 in 2005 (the most recent available data) was 1,085 vehicles per day,
with a summer average daily traffic was 1,485 vehicles per day (MoTI, 2008). No data on the proportion
of large vehicles are available, but observations during field work indicate that forestry, transport and
other large vehicle traffic is considerable. There are approximately 16 access points into the portion of the
Project Area where road work and turbines are proposed, some are small forestry and oil and gas roads,
and others are large, well-used FSR (Hourglass Creek and Quality Creek). Monitoring conducted in winter
2008 indicated that on all days surveyed there had been traffic (truck or snowmobile) on the larger roads,
and they were regularly ploughed. For smaller roads there was regular snowmobile traffic on
approximately half of them, one or two of which had also been ploughed.
There will be increased noise levels from additional traffic on Highway 52 and local roads as a result of
the Project construction. It will be of low-medium magnitude, but of short duration / intermittent
(predominantly in spring, summer and fall) and local extent. This assessment is made considering that in
addition to regular traffic by workers, 3,160 to 3,950 concrete truck trips will be required for foundation
construction and approximately 1,185 trips for delivery of other turbine components over the course of
approximately one construction period. The number of additional trucks per day is small compared to the
traffic volumes currently experienced on Highway 52, as the project is situated in proximity to Highway 52
such that, in many locations of the Project Area, it is already possible to hear the highway and traffic on
local roads. Noise from construction activities will also be short duration / intermittent (predominantly in
spring, summer and fall) and of local extent, but may at times be of high magnitude (such as for
vegetation clearing). The likely absence of caribou in the LSA, and the timing of such impacts (summer
and fall when caribou in this herd have likely moved to higher elevation locations) indicates the potential
for sensory disturbance from the Quality Wind Project is minimal.
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Deer, Elk and Moose
Currently deer, elk and moose use the LSA, including roads in the LSA. During monitoring of road use in
winter, deer, elk and moose tracks were regularly noted, and elk, moose and deer occurred across the
LSA during aerial and ground surveys. Discussions with trappers and a guide outfitter noted that these
species were more prevalent than others. Currently, these species contend with the existing sources of
noise and activity in the LSA (i.e., Highway 52 and roads) and oil and gas activities. As the project is
located almost parallel to the Highway and along existing roads it is likely that the change in the noise
environment and activity levels will be of low to medium extent, possibly high magnitude at times, short
duration / intermittent (predominantly in spring, summer and fall) and reversible. During construction these
species will likely avoid the immediate construction area, but after construction is complete deer, elk and
moose will likely resume their use of the LSA, though possibly avoiding a zone around the footprint of the
turbines. Taking into account the above, construction noise impacts and disturbance from activity to
moose, elk and deer are expected to be low.
Fisher
Sensory disturbance to fisher is considered to be a potential impact only if there are fisher dens close to
construction activities. Den situations are typically large trees in riparian forest with good canopy closure.
Such situations are rare in the LSA, as evidenced by the habitat suitability rating analysis that shows no
high or moderately high suitability habitat. There were fisher observed in the LSA, however the potential
effects of construction noise and activity are not thought to affect them (no residual impacts), particularly
as those disturbances are temporary, intermittent, and while sometimes of high magnitude (vegetation
clearing) are mostly low to moderate magnitude.
Western Toad
Construction disturbance noise is a potential sensory impact to western toad that could affect breeding
chorus vocalizations during breeding season. As construction will occur predominantly during the day
(and toads vocalize at night), and as there is only one wetland that is potential breeding habitat in the
Project Area (see habitat loss/disturbance), this impact is unlikely.
5.6.2.2

Operation

Mortality
There is widespread recognition that wolf (predator) populations affecting caribou (prey) populations are
altered by anthropogenic activities. While such relationships have not been empirically tested
(Hebblewhite et al., 2008), such research is currently underway in the Peace District and includes the
Bearhole Herd. The relationship appears to be affected by two factors: an increase in linear features that
make predator access easier, and increased prey populations (esp. deer and moose) associated with

Environmental Assessment Application
Quality Wind Project

- 233 -

EPCOR Power Development (BC) Limited Partnership
June 2009

forestry activities. Quantitative assessments of such relationships for the LSA have not been conducted,
but a number of lines of evidence allow a qualitative assessment to be made. Existing roads in the LSA
are extensive; there are approximately 15 roads and tracks (71 ha of the LSA) leading into the LSA off
Highway 52, which itself is over 15 km long through the LSA (covering 50 ha). Assessments of use of
these roads and tracks shows that on every visit through winter (the most-sensitive time for caribou) at
least half had recent use by vehicles, and for some winter-long ploughing (esp. Hourglass FSR). Highway
52 on average received use by over 1000 vehicles per day in 2005 (MoTI 2008). Moose are known to be
common in the LSA, seen on every transect during aerial and ground winter tracking. Wolves are also
present, seen during winter tracking and by hunters and trappers in the LSA. This combination likely
supports the contention that existing conditions in the LSA do not favour caribou use; there is a network
of ploughed and used roads that ease predator access and existing levels of disturbance promote moose
use (prey items for wolves). The lack of caribou observations may in part be due to such factors, as well
as low habitat suitability and disturbances caused by active roads limiting their use.
Construction of the project will increase predator access; rather than a subset of roads in the LSA being
ploughed during winter, all those associated with the project will be accessible. This is not thought to
increase the risk of caribou predation, but may on more common species such as moose. This is because
caribou are either absent or in very low numbers in and around the LSA, likely as a result of low habitat
values, existing disturbances and activities limiting their use (existing Highway 52) and possibly already
high wolf presence (that might be encouraged by existing numbers of moose). Such factors are an
indication of lower risk of impact, and are primarily the result of deliberate location of the Quality Wind
Project in an area to reduce impacts (avoidance mitigation), but beyond that the project has also been
designed to make use of existing roads to minimize the increase in predator access; 23 ha of the project’s
footprint requirements will be existing roads.
No additional mortality impacts are expected as a result of the project. This assessment takes into
consideration the deliberate location of the project to avoid impacts, further mitigations, and the likely low
level of impacts. No residual impacts on caribou as a result of project-mediated mortality are predicted.
Mortality may occur either directly or indirectly as a result of the project from vehicles travelling on project
roads (during construction and operation). The incidences of vehicles colliding with wildlife can be
reduced thorough imposing speed limits. Roads have also been known to contribute to mortality through
increased access to wildlife by hunters and poachers, however the LSA is already well-served by roads
that could already be used for such purposes and new roads are expected to be 0.5 to 3 km in length.
The provincial government manages hunting and controls poaching, and these measures will remain
available during operation of the project to prevent unwanted effects.
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There is the potential for mortalities of western toad, predominantly during dispersal (May or June,
approximately three months after egg laying). With mitigation noted above under habitat loss/disturbance
for western toad, mortality impact is considered low.
Sensory Disturbance
Sensory disturbances during operation and maintenance of the project are of lower magnitude than those
during construction; however such impacts are of long duration. Some wildlife can habituate to ongoing
sensory disturbances, and the examples of those species in the LSA (e.g., white-tailed deer, moose, elk,
fisher, wolf, marten, red squirrel) that currently are habituated to the existing sensory disturbances from
highway, road, forestry and recreational noise is instructive. These species are likely to continue using the
LSA, becoming habituated to new, low levels of turbine noise and maintenance activity; just as they have
to existing disturbances (see construction-related sensory disturbances above). Some species will avoid
noise and sensory disturbances (particularly habitat specialists/obligates and many species while
breeding), others are known to habituate. For example white-tailed deer habituate to snowmobiles and elk
to road noise (Kaseloo and Tyson, 2004). Domestic animals and semi-domestic reindeer / caribou are
known to habituate to the noise from operating wind farms (Flydal et al., 2004). However, the reaction of
woodland caribou in western Canada to operating wind projects has yet to be confirmed.
The noise from wind turbines in operation at the base is typically low; approximately 60 dBA, the
equivalent of a normal conversation 1 m away. Noise attenuates with distance, and modeling conducted
for Quality Wind Project indicates that within 1 km of the turbines noise levels will drop to 40 dB
(equivalent to a refrigerator); see Section 6.7.
The low magnitude of impacts, local extent of those impacts, existing sensory disturbances, and the
likelihood that most animals present will habituate to the noise of the project and maintenance activity
during operations indicate there are minimal to low residual sensory impacts. The wildlife species known
to be consistently present in the LSA potentially affected by sensory disturbance are typically common
generalists and present in relatively high numbers (white-tailed and mule deer, moose, fisher, wolf,
marten and red squirrel); no impacts on these species are expected. Other species present or potentially
present are in very low numbers and in locations distant from long-term sensory disturbance impacts such
that impacts are unlikely. These species include caribou (only confirmed present east of the LSA and in
low numbers), grizzly bear (suspected presence only), wolverine (little habitat available), and elk (only
present in the transmission line west of the LSA where long-term sensory disturbance from turbines and
maintenance is absent).

Environmental Assessment Application
Quality Wind Project

5.6.2.3

- 235 -

EPCOR Power Development (BC) Limited Partnership
June 2009

Refurbishment or Decommissioning

There would be increased activity temporarily during the decommissioning or refurbishment of
infrastructure, but with greater activity for decommissioning. Impacts are expected to be similar to those
outlined for sensory disturbance during construction, and assume similar mitigations.
If refurbished, potential impacts outlined above for the operational phase would continue for the next
operational phase.
Upon decommissioning, it is assumed that habitat loss/disturbance, fragmentation and sensory
disturbances will be reversed as much as possible by rehabilitating habitats as closely as feasible to
baseline condition. This may include allowing for natural regeneration to take place after the completion of
initial site reclamation that focuses on initiating natural regeneration. Details are to be discussed with
stakeholders. As such, decommissioning is expected to allow for reinstating habitats lost during
construction.
5.6.2.4

General Mitigation

Many of the potential effects on wildlife can be avoided and/or reduced in magnitude through a variety of
standard operating procedures that provide mitigation. Prior to construction, an environmental
management plan (EMP) will be created to outline site/activity/timing specific measures to follow for the
Quality Wind Project construction.
To Minimize and/or Avoid Terrestrial Wildlife Habitat Loss/disturbance and Fragmentation
In addition to mitigation noted in Section 5.5:
•

Construction practices such as those used for forestry and oil and gas will be followed as
appropriate. Examples include: confining all activities to surveyed / approved / marked areas,
have crews stop work if they encounter problems / concerns (an unidentified den, for example),
and have emergency preparedness plans in place (fires, spills, etc);

•

Construct road profiles so as not to impede wildlife movement (no steep banks at trail crossings
and allow wildlife crossings at existing trails); and

•

Maintain a minimum setback of 100 m on the active mineral lick found;

To Minimize and/or Avoid Sensory Disturbance and/or Mortality
•

If possible, avoid straight rights of way / use vegetation screens to minimize predator line of sight
(Section 5.6.2.2); and

•

Control traffic on roads using speed limits.
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Residual Impacts and Monitoring

The significance of impacts to wildlife VEC for each potential impact are discussed above. For some
impacts to some VEC there are not expected to be any residual impacts. For most though non-significant
and low-level residual impacts are expected. For those where some level of residual impacts are
expected they are all minimal or low, largely as a result of the absence of threatened and common
species and low habitat values habitat for those species in the LSA. Overall habitat suitability modeling for
the LSA shows low to moderate suitability, including very low to low for ungulates, very low for fisher, low
to moderate for wolverine, very low to low for grizzly bear, usable for western toad summer forage with
very little breeding habitat. Further, proposed mitigations, either specific to species or general industry
practices will reduce the potential project-related effects of habitat loss/disturbance, fragmentation and
sensory disturbance.
To a large degree the low habitat suitability values noted in the analysis are due to existing forestry and
oil and gas activities in the LSA, and a fire that burned over 3,100 ha of the LSA in 2006. The 278 ha
footprint of the project will utilise 37 ha of land that has already been clear cut for forestry, 23 ha of
existing roads and 92 ha that was burned in 2006. In this context the Quality Wind Project is located in a
developed ecological setting (with hard surfaces, ongoing activities and disturbed vegetation areas). The
extent of impacts to the VEC is considered local, as any adverse effects will be confined to the project
footprint; impacts in the LSA will not impact populations beyond that.
The impacts to each VEC and an assessment of the significance of each are summarized below (Table
5.6-15). For each of the potential project-related impacts, none of the VECs are expected to have greater
than low residual impacts (non-significant). As noted above, this assessment is conservative. Most of the
impacts do not take into account the ability to reduce impacts (such as habitat loss/disturbance) through
the regeneration/rehabilitation of temporarily-used sites. Overall impacts on terrestrial wildlife, including
those that are not VEC, are considered to be minimal to low.
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Predicted Significance of Residual Impacts on Terrestrial Wildlife VECs.

Extent

Magnitude

Duration /
Frequency

Reversibility

Probability

Ecological
Context

Significance

Habitat Loss/
Disturbance

Footprint

Negligible

Long

Change

Low

Developed

Minimal
(insignificant)

Fragmentation

LSA

Negligible

Long

Change

Low

Developed

No residual
impact

Sensory
Disturbance
(construction)

Footprint

Negligible

Short

Yes

Low

Developed

Minimal
(insignificant)

Mortality
(operations)

LSA

Negligible

Long

No

Low

Developed

No residual
impact

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Habitat Loss/
Disturbance

Footprint

Low

Long

Change

Moderate

Developed

Minimal
(insignificant)

Fragmentation

LSA

Negligible

Long

Change

Low

Developed

No residual
impact

Sensory
Disturbance
(construction)

LSA

Low-Mod.

Short

Yes

Moderate

Developed

Low
(insignificant)

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Habitat Loss/
Disturbance

Footprint

Low

Long

Change

Moderate

Developed

Low
(insignificant)

Fragmentation

LSA

Negligible

Long

Change

Low

Developed

No residual
impact

Sensory
Disturbance
(construction)

LSA

Low-Mod.

Short

Yes

Moderate

Developed

Low
(insignificant)

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Habitat Loss/
Disturbance

Footprint

Neglible

Long

Change

Low

Developed

Minimal
(insignificant)

Fragmentation

LSA

Negligible

Long

Change

Low

Developed

No residual
impact

Sensory
Disturbance
(construction)

LSA

Low-Mod.

Short

Yes

Moderate

Developed

Low
(insignificant)

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Caribou (VEC)

Deer (VEC)

Moose (VEC)

Elk (VEC)
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Extent

Magnitude

Duration /
Frequency

Reversibility

Probability

Ecological
Context

Significance

Habitat Loss/
Disturbance

Footprint

Low

Long

Change

Low

Developed

Minimal
(insignificant)

Fragmentation

LSA

Negligible

Long

Change

Low

Developed

No residual
impact

Sensory
Disturbance
(construction)

LSA

Low-Mod.

Short

Yes

Low

Developed

No residual
impact

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Fisher (VEC)

Wolverine (VEC)
Habitat Loss/
Disturbance

Footprint

Negligible

Long

Change

Low

Developed

No residual
impact

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Grizzly Bear (VEC)
Habitat Loss/
Disturbance

Footprint

Negligible

Long

Change

Low

Developed

Minimal
(insignificant)

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Western toad (VEC)
Habitat Loss/
Disturbance

Footprint

Low

Short

Change

Low

Developed

Low
(insignificant)

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Note: Ecological context – the ecological environment and its ability to absorb change. See Section 4.6.

Residual impacts to terrestrial wildlife are typically predicted to be minimal to low. As such, a specific
monitoring program for terrestrial wildlife is not considered necessary. Rather, two types of monitoring are
proposed. First, prior to construction, surveys should be conducted to mark site-specific wildlife habitat
features identified in this assessment. These sites would be included in design drawings, and mitigation
to address impacts will be identified in the construction environmental management plan (EMP) for the
project and project schedules. Second, during construction, monitoring of the efficacy of mitigations will
be completed by an environmental monitor and guided by the Construction EMP.
No operational monitoring is proposed.
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This section examines and assesses the potential for adverse effects on bats, migrating raptors,
migrating birds, breeding birds and their habitat in the LSA as a result of the proposed Quality Wind
Project. Recommendations will be identified to protect each species and their habitat, following the
guidelines from the Ministry of Environment (MoE), Integrated Land and Management Bureau (ILMB),
Canadian Wildlife Service (CWS), and Natural Resources Canada (NRC), as well as any applicable
legislation. The Local Study Area (LSA) is 6,745.34 ha in around the Project Area, with the Project Area
approximately in the centre (Figure 5.5-1). The Regional Study Area is the Kiskatinaw Plateau, bounded
by Highway 49 to the north, the Kiskatinaw River to the east, Bearhole Lake Park to the south and the
Murray River to the west, with portions of the lower Bullmoose and Wolverine watersheds included.
Studies to understand turbine impact risk (i.e., raptor stand watches, radar and Anabat) were not
conducted in the transmission line portion of the LSA.
5.7.1.1

Introduction

Birds potentially found in various habitats of each of the ESSF and BWBS BEC zones in the LSA (see
Section 5.5.1 for details of the ecosystems), and those with species at risk designations, are described
below (Tables 5.7-1 and 5.7-2).
The ESSFmv2 portion of the LSA is mostly located on subdued forested terrain dominated by young seral
forests. Where present, wetland and wet meadows are small. Bird species most likely to be found in the
ESSFmv2 portion of the LSA are those common to young, mature and old seral forests (Table 5.7-1,
including birds common in other variants).
The BWBSwk1 variant is the second-most common variant in the LSA, and is located on subdued
forested terrain dominated by young seral forests. Where present, peatlands and wetlands are small. Bird
species most likely to be found in the BWBSwk1 portion of the LSA are those common to young, mature
and old seral forests (there are no grasslands, floodplains or agricultural areas).
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Bird Species of the ESSF, Adapted from MoF (1991)
Habitat
Distribution

Representative Species

Species
at Risk

Extensive

barred owl, great gray owl, blue grouse, spruce grouse, blackbacked woodpecker, three-toed woodpecker, Steller’s jay, Clark’s
nutcracker, varied thrush, red crossbill, white-winged crossbill, pine
siskin, Hammond’s flycatcher, Cassin’s finch, golden-crowned
kinglet, mountain chickadee, red-breasted nuthatch, winter wren

None

Young seral
forests

Extensive

northern goshawk, northern hawk owl, northern pygmy-owl, threetoed woodpecker, Wilson’s warbler, black-backed woodpecker,
rufous hummingbird, pine grosbeak, western tanager, dark-eyed
junco, yellow-rumped warbler, bohemian waxwing

None

Riparian areas,
lake, stream…

Common

Ruffled Grouse, Harlequin Duck, American Dipper

None

Cliff, talas,
sparsely
vegetated rock

Common in
mountains

Habitat
Old-growth and
mature
coniferous
forests

Table 5.7-2

Golden Eagle

None

Birds Species of the BWBS, Adapted from MoF (1991)
Habitat
Distribution

Representative Species

Species at Risk

Mixed deciduous
and coniferous
forests

Extensive

northern goshawk, broad-winged hawk, northern hawkowl, great horned owl, sharp-tailed grouse, ruffed grouse,
common raven, gray jay, blue jay, downy woodpecker,
yellow-bellied sapsucker, hermit thrush, least flycatcher,
yellow warbler, dark-eyed junco, red-eyed vireo, blackcapped chickadee, purple finch, white-throated sparrow,
rose-breasted grosbeak

black-throated
green warbler,
Canada warbler

Mature
coniferous
forests

Extensive

northern goshawk, boreal owl, great gray owl, spruce
grouse, northern shrike, red-breasted nuthatch, boreal
chickadee

gray-cheeked
thrush

Peatlands or
muskeg

Extensive on
plains and
lowlands

northern harrier, great gray owl, boreal owl, sharp-tailed
grouse, solitary sandpiper, lesser yellowlegs, le conte’s
sparrow, swamp sparrow, blackpoll warbler, palm
warbler, yellow-bellied flycatcher, olive-sided flycatcher,
marsh wren

black-throated
green warbler,
Connecticut
warbler

Wetlands,
shallow lakes,
and streams

Common

trumpeter swan, red-throated loon, sora, mallard,
northern pintail, blue-winged teal, northern shoveller,
barrow’s goldeneye, bufflehead, ring-necked duck,
oldsquaw, white-winged scoter, horned grebe,
Bonaparte’s gull, herring gull, Franklin’s gull, mew gull,
black tern, semipalmated plover, common snipe,
semipalmated sandpiper, white-rumped sandpiper,
Wilson’s phalarope, red-winged blackbird, tree swallow

Pacific loon, Arctic
loon, ring-billed
gull, least
sandpiper, shortbilled dowicher,
wandering tattler,
Arctic turn, yellowheaded blackbird,
purple martin

Riparian areas
and floodplains

Common,
not extensive

bald eagle, Canada goose, ruffled grouse, eastern
phoebe, northern waterthrush, American redstart

mourning warbler

Habitat
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The BWBSmw1 variant is the warmest and driest in the LSA, and also the least common. It is located on
subdued terrain dominated by very young seral forests. Like the BWBSwk1, there are no grasslands,
floodplains, wetland or agricultural areas. Bird species most likely to be found in the BWBSwk1 portion of
the LSA are those common to young, mature and old seral forests.
Seven species of bats potentially occur in the LSA for the Quality Wind Project (Nagorsen and Brigham,
1993 and MoE range maps see B.C. Ecosystem Explorer) (Table 5.7-3).
Table 5.7-3

Bat Species Expected to Occur in the LSA, with At-risk Status.

Common Name

Scientific Name

Big Brown Bat

Eptesicus fuscus

Silver-haired Bat*

Lasionycteris noctivagans

Hoary Bat*

Lasiurus cinereus

Western Long-eared Myotis

Myotis evotis

Little Brown Myotis

Myotis lucifugus

Northern Myotis

Myotis septentrionalis

Provincial status**

COSEWIC status

S5

-

S4S5

-

S4

-

S4S5

-

S5

-

S2S3

-

Long-legged Myotis
S4S5
Myotis volans
Notes: *species particularly vulnerable to collisions with wind turbines (Arnett et al., 2008b).
** Provincial Ranks apply to a species' or ecological community's conservation status in British Columbia.
The numbers have the following meaning: 1 = critically imperiled, 2 = imperiled, 3 = special concern,
vulnerable to extirpation or extinction, 4 = apparently secure, 5 = demonstrably widespread, abundant, and
secure.

Legislative Background
Birds in British Columbia are legally protected under both federal and provincial legislation. For migratory
birds excluding raptors this protection is provided by the federal Migratory Birds Convention Act, and for
raptors by the provincial Wildlife Act. Identified bird species at risk are also protected under certain
circumstances by the federal Species at Risk Act (SARA) and the provincial Forest and Range Practices
Act by the Identified Wildlife Management Strategy (IWMS). In addition and in conjunction with these legal
designations, the Committee on the Status of Endangered Wildlife in Canada (COSEWIC) and the BC
Conservation Data Centre (CDC) have established ranking systems for species at risk.
Based on the CDC database, 17 species at risk protected under federal and provincial acts, regulations,
and strategies are present in the BWBS and ESSF biogeoclimatic zones of the Peace Forest District and
potentially occur in the LSA (Table 5.7-4).
Bats, like other mammals, are managed by the provincial MoE, though on federal crown land and in
designated critical habitat areas (none in the QWP local study area). As well, the SARA applies to those
bats identified by COSEWIC.
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At-risk Bird Species Potentially Occurring in the LSA

Scientific Name

Common Name

Global
Rank

Prov.
rank

BC
status

COSEWIC
status

Botaurus lentiginosus

American bittern

G4

S3B

Blue

--

Hirundo rustica

barn swallow

G5

S3S4B

Blue

--

Dendroica castanea

bay-breasted warbler

G5

S2B

Red

--

Dendroica virens

black-throated green warbler

G5

S3B

Blue

--

Buteo platypterus

broad-winged hawk

G5

S3B

Blue

--

Wilsonia canadensis

Canada warbler

G5

S3S4B

Blue

--

Dendroica tigrina

Cape May warbler

G5

S2B

Red

--

Oporornis agilis

Connecticut warbler

G4

S2B

Red

--

Ammodramus leconteii

Le Conte's sparrow

G4

S3S4B

Blue

--

Ammodramus nelsoni

Nelson's sharp-tailed sparrow

G5

S2B

Red

--

Falco peregrinus anatum

peregrine falcon, anatum ssp.

G4T4

S2B

Red

Threatened

Grus canadensis

sandhill crane

G5

S3S4B

Blue

--

Asio flammeus

short-eared owl

G5

S3B,S2N

Blue

Sp. Concrn

Melanitta perspicillata

surf scoter

G5

S3B,S4N

Blue

--

Buteo swainsoni

Swainson's hawk

G5

S2B

Red

--

Bartramia longicauda

upland sandpiper

G5

S1S2B

Red

--

Coturnicops noveboracensis

yellow rail

G4

S1B

Red

Sp. Concrn

5.7.1.2

Methods

Sources of Existing Information
Background information from a variety of sources was utilized to obtain bat and bird species and habitat
information for the LSA. The sources of data and information used included:
•

Published and unpublished government reports for the area;

•

Published and unpublished scientific reports for the area;

•

Discussions and liaison with local bird experts;

•

BC Species and Ecosystem Explorer;

•

E-fauna Database;

•

BC Wildlife Habitat Rating Standards (RISC 1999a);

•

Terrestrial ecosystem mapping (TEM) for the LSA;

•

Colour aerial photographs (1994, approx. 1:17,000 scale); and

•

Chetwynd Forest Industries (West Fraser) wildlife and habitat inventory data for the LSA.
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Habitat Assessments
Habitat assessments were conducted for northern goshawk and broad winged hawk. This augmented
field assessments for these and other raptors, and was conducted for these species as they are
regionally important. Suitability ratings following standards for terrestrial ecosystem mapping (TEM) and
based on RISC wildlife habitat rating standards (RISC, 1999a) were used. Habitat ratings for raptors were
completed during terrestrial ecosystem mapping (TEM) (see Section 5.6): When completing the habitat
assessments the presence of wildlife use and wildlife trees and coarse woody debris was noted.
Existing species accounts for the raptors were consulted and adapted for the LSA. Habitat suitability
maps were created for foraging and nesting (RISC 1999a) life requisites (Table 5.7-5). The Ecosystembased Resource Mapping (ERM) System was used to generate habitat suitability and capability tables
and map products (ERM Ratings Table Tool, 2002, Version 2.0.0, Ministry of Sustainable Resource
Management, MSRM, and ERM Mapping Tool, 2003, Version 1.66, MRSM). Where TEM polygons were
complex (more than one descriptor), averaging was used to arrive at a single polygon rating.
Table 5.7-5

Habitat Suitability Rating Scheme and Life Requisites

Selected Species

Rating Scheme

Season/Life Requisite Rated

Northern Goshawk

Four Class (H-N)

Forage/Nesting

Broad winged Hawk

Four Class (H-N)

Forage/Nesting

Four-classes: class 1 – high value; class 2 – moderate value; class 3 – low value; class 4 – nil value (RISC 1999a)

Raptor Stand Watches
Information on migrating and resident raptors was collected following standard monitoring protocols
(Environment Canada, 2007b). Stand watches were located at three viewpoints in the LSA (Figure 5.7-1)
over six (continuous) hours starting on or after 9am. Data was reported as number of raptors seen by
species, approximate direction, height and behavior. Stand watches were conducted over 33 days (11
days or 69.8 hours in spring and 22 days or 138.68 hours in autumn) on the following dates in 2008:
•

March 28

•

April 14-16 and 28-30

•

May 1, 2, 5 and 12

•

September 15-19 and 29-30

•

October 1-3, 7-8, 14-17 and 23-28.

The survey effort exceeds the requirements in the terms of reference for the project by 15 days.
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Raptor Stand Watch Locations.

Station Id

Zone

UTM (N)

UTM (E)

Elevation

1

10 U

6121209

0638187

1245

4

10 U

6118390

0636847

1269

5

10 U

6122863

0636889

1257

Breeding Bird Surveys
Breeding bird surveys were conducted according to standard forest methods (RISC, 1999b). Surveys
were completed by two-persons in late June and early July using encounter transects and point counts
(50 m radius). Incidental observations of uncommon species outside of systematic surveys were also
recorded. Point count stations were 10 minutes long and located along transects with a minimum distance
of 250 m between point counts. Sampling occurred from sunrise until approximately 9:30 am (observing
relevant standards for temperature and wind). After arrival at point count stations surveys were delayed
for one minute to allow bird activity to recover. Weather conditions (e.g., cloud cover, wind, precipitation
and temperature) and broad habitat types were recorded. The data recorded was species, observation
type (visual, call, song), sex and age class (if possible). The distance and bearing to species at risk
observations were recorded. Data analysis was species composition by transect (presence/not detected),
site locations and habitat for males of species at risk, behavior, and occurrence frequency.
Radar Surveys for Migrating Birds
Ornithologists have used radar in a variety of applications in migration and conservation biology for many
years (Gauthreaux & Belser, 2003). For the Quality Wind Project nocturnal radar and accompanying
audiovisual surveys were used to survey the occurrence and behaviour of avian migrants and resident
avian species over the LSA during spring and fall migration periods.
Radar studies were timed to coincide with peak spring and early to mid fall migration periods; spring from
18 to 26 May 2008 and fall in two sampling sessions: 31 July to 4 August and 24 to 29 August 2008.
Bernard K. Schroeder and Guy L. Monty carried out the surveys. Bernard has extensive experience with
avian radar monitoring since 1998, and was responsible for radar and stop-over surveys. Guy Monty
completed audio-visual surveys during the nocturnal radar monitoring and stop-over surveys.
The survey effort exceeds the requirements in the terms of reference for the project by five days.
The radar observation stations geographically encompass a representative sample of the proposed
turbine locations in the LSA (Table 5.7-6, Figure 5.7-1). The radar observation stations were situated in
vehicle-accessed promontory locations at and below the high point of the LSA to provide optimal
coverage of proposed turbine sites and the surrounding area.
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The methods used for the radar surveys followed those in Cooper et al. (1991), Mabee et al. (2006) and
Manley (2006). Radar survey methods in Manley (2006) for marbled murrelet migration monitoring
techniques and are presently the only radar survey protocols available in BC.
Nocturnal radar observations began approximately 60 minutes after sunset and continued for a minimum
of four hours. Vertical and horizontal radar data were collected during each survey using one radar unit;
two sets of four 30 minute periods, alternating between vertical and horizontal orientation. Vertical
orientation (see below) obtained flight altitudes, while horizontal orientation (see below) obtained passage
rates and flight behaviour (direction of movement and flight speed). Audiovisual activity (nocturnal stand
watches, see below) were conducted during the 4-hour survey period to visually of aurally identify avian
species.
Table 5.7-6

Radar Observation Station Locations
UTM Coordinates (NAD83)

Station ID

Elevation (m)
Zone

Easting

Northing

QWP-R1

10 U

636173

6117614

1244

QWP-R2

10 U

638105

6121429

1239

QWP-R3

10 U

636755

6123807

1200

QWP-R4

10 U

636266

6114479

1225

QWP-R5

10 U

634955

6115626

1197

QWP-R6

10 U

636771

6118727

1263

A 12 kW marine radar unit with a 2 m long antenna was used. The forward edge of the antenna was
modified to be tilted upward (25° above horizontal) to increase the angle of view skyward and use the full
vertical beam width; this maximizes ability to detect avian targets (Harper et al. 2004) and reduces ground
clutter (reflections from waves, vegetation and low hills) (Cooper et al. 1991). Rain and sea clutter
suppressers were turned off and the gain was set at approximately 60% to provide maximum signal
strength for detecting small flying objects (Burger 2001). The radar operated at the optimum scanning
radius of 0.75 nautical miles (1.5 km) to maximize the radar view for waterfowl, shorebirds, passerines
and other avian species and to cover a larger area. This range also allows for more effective
interpretation and elimination of insect activity that can be confused with bird activity on the radar screen.
Large insects pose significant detection probability issues when using radar to observe migrating birds
(Schmaljohann 2008). To discriminate between bird and insect targets a combination of measurements
and observations; target echo cross-section, target ground speeds, target detectability range, continuous
wind observations and the use of binoculars and high intensity spotlights were used. Observations with
ground speeds of less than 6 m/s, or where being driven by winds aloft; with low detectability ranges and
very small echo diameters were not recorded and/or not interpreted as bird or bat data.
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Horizontal Radar Surveys
For horizontal radar surveys, the radar was mounted horizontally on a tripod at an elevation of 2.3 m. The
orientation of the horizontal radar station was set with a compass to enable measurement and plotting of
flight direction and flight paths. Ground speeds of flying objects are directly proportional to the distance
between successive images on the radar screen (the waveguide rotates at 24 rpm), and were measured
with digital calipers using range marker reference points on the radar monitor screen as a guide. Data
was recorded on a hand held digital recorder and are later transcribed directly onto excel spreadsheets.
In the horizontal orientation, the radar observer recorded: time of detection, number of observations,
heading (flight direction), and distance and direction to observation and ground speed. Periodic one
minute counts of targets passing a fixed reference mark were taken during periods of high avian activity
(e.g., a migration pulse) when many similar sized observations were moving at consistent directions and
speeds. Inferences on species or major groupings of birds (such as waterfowl, shorebirds or passerines)
were made where possible from audiovisual cues and/or ground speeds combined with size of
observations.

Vertical Radar Surveys
For measuring altitudes of observations, the radar scanned a vertical plane perpendicular to the
orientation of the horizontal radar. The antenna sweep was also oriented perpendicular to the estimated
direction of migratory flight to intersect the maximum flight path width.
For vertical scanning, the radar was mounted vertically on a tripod at 1.7 m elevation. The radar was set
at the 0.75 NM (1.5 km) range and the screen shifted off-centre 1,000 m at 180 degrees. This maximized
the size of the scanning window to 2.2 km above the station in a width band of 1.5 km to either side of the
station. Smaller passerines and bats were not usually detectable to the limits of this range, but larger
birds such as waterfowl are detectable up to and beyond the limits of this range.
In vertical orientation avian altitudes above the station and in relation to the ground level to either side of
the station were recorded. To facilitate accurate measurements of altitudes, the radar monitor screen
markers were set to ‘index’ mode to reference the vertical plane to the horizon or ground level.
In the vertical orientation the observer recorded: time of detection, number of observations, altitude and
type and/or species (if possible). Ground speeds were not measured. Inferences on species or major
groupings of birds (such as waterfowl, shorebirds or passerines) were made where possible from
audiovisual cues and/or size and speeds of observations.
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The altitude and horizontal radar antenna orientations sampled different cross-sections of sky with
varying degrees of overlap and were analysed separately. A limitation of this type of marine radar is an
area of signal clutter around the radar antenna, which is relatively constant at approximately 200 m
radius. This prevents ‘seeing’ closer targets to the radar unit and for vertical surveys, prevents being able
to see some lower flying birds. In some cases, survey locations are chosen at slightly lower altitudes than
the point under investigation in order to compensate during vertical surveys.

Audio Visual Activity Surveys
Audio-visual surveys or nocturnal stand watches were conducted concurrent with radar surveys at a
location within the radar viewscape. Any audio or visually discernible species were documented to help
interpret radar observations. Since observations were conducted at night, audio-visual observers relied
mainly on audio cues. The observer periodically used a high intensity spotlight to aid in confirming bat
activity, insect activity and bird activity where possible. Audio-visual and radar observers used hand held
radios to communicate with each other during the surveys in order to interpret concurrent observations.
Data were recorded using hand held voice recorders. All weather changes were recorded and relayed to
the radar surveyor. Wind speeds were measured regularly with an anemometer. For all audio detections,
observers collected the following data: time; number and type of calls or other sounds heard (such as
wing sounds); the closest estimated horizontal distance from the observer; and direction of flight where
possible. Data were transcribed from digital sound files directly into excel spreadsheets.
For all visual detections, observers collected: time, number of birds viewed, closest horizontal distance
from the observer, directions from which the birds were first detected and last detected, flight direction,
flight behaviour, and estimated bird height above observer. Additional notes were made of details such as
water, bird or rain noise affecting hearing ability of the observer, or fog affecting visibility of the observer.

Stop-over Surveys
Morning stop-over surveys to monitor avian activity in and around the radar observation station locations
were completed. These surveys determined the occurrence and identification of migrating birds that may
have landed in the LSA during daytime stop-overs, or of aggregations of birds preparing to migrate.
An approximate 300 m radius around the radar station locations was surveyed using encounter transect
methods. Birds observed were identified aurally and/or visually and counted to estimate abundance.
Habitat type, species composition and local knowledge aided identification of stop-over birds.
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Incidental Observations
Incidental avian activity in and around the LSAs and at the radar observation station locations were also
noted. Observers recorded raptor movement and fallout of migratory species while scouting, accessing
and setting up at the radar observation locations. Surveyors used binoculars and/or a spotting scope for
scanning and for identifying and/or photographing incidental avian observations. Species, number of
birds, direction of travel, estimated height above observer and behaviour data were collected.
Bats
The investigations determined the levels of bat activity in the LSA and verified species present, with an
emphasis on the migratory tree-roosting bats. In accordance with survey protocols developed for Alberta
by Lausen et al., (2008) the emphasis was on long-term acoustic monitoring with bat detectors and cable
microphones elevated so as to sample bats as close to turbine blade height as possible.

Bat Detectors
Bat activity was monitored by acoustic detection of bat ultrasonic calls with bat detectors. Remote
acoustic monitoring was completed at five sites within the LSA (Figure 5.7-1).
The sites selected for monitoring were representative of habitats in the LSA, areas of potential collision
risk with turbines (i.e., not in transmission line) and possible migration paths, and had features to elevate
detectors. Each monitoring site had an Anabat SD1 detector with compact flash card powered by a
rechargeable 12 V battery and associated solar panel unit. The detector units and battery were in a
protective plastic box set on a wooden platform mounted in a tree or on one of the existing meteorological
towers. The associated solar panel was mounted near the unit. Detectors were attached to a cable
microphone (Anabat Hi mics) elevated from the unit (7 to 25 m up a tree or tower) and set in a PVC tube
sleeve to protect from water damage. Microphones were positioned to face down over a reflective plexi
glass plate that was mounted 45° to horizontal resulting in the microphone sampling an area parallel to
the ground. An exception was detector A1288 that was mounted near the ground (5 m) to detect low
flying bats, using a standard microphone without a cable.

Sampling Stations
All sampling stations were accessible by road; two bat detection systems were mounted in trees and
three were mounted in meteorological towers (Table 5.7-7 and 5.7-8; Figure 5.7-1). For tree mounts
large sturdy trees were selected so that the microphone could be placed near the top of the tree and
positioned to receive echolocation calls from above the canopy. At each station, the microphone was
oriented to sample air space where foraging, commuting, or migrating bats would be detected. Pulleys
were not available on the three meteorological towers, so the two bat detection systems that used Hi
microphones with cables were mounted as a high as safety would permit.
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Locations and Positions of Anabat Stations in the LSA

Stn

Anabat

Structure

Mic height
(m)

Mic. orient
(degrees)

UTM
zone

UTM_E

UTM_N

Elev.
(m asl)

1

A1281

Tree (Act)

10

240

10

634287

6115390

1182

2

A1272

Met lattice

25

20

10

636247

6114497

1224

1

2

A4242

“

“

“

“

“

“

“

3

A1288

Met lattice

5

10

10

636247

6114497

1224

4

A1277

Met pole

7

20

10

637387

6117496

1261

5

A1269

Tree (Pl)

15

260

10

637814

6121699

1257

Notes:

1

replaced A1272 on 13 Aug

Table 5.7-8

Act = cottonwood

Pl = lodgepole pine

Habitat in the Vicinity of the five Anabat Stations in the LSA

Stn

Habitat

Tree roosts

Rock crevices

Foraging habitat

1

closed deciduous slope; SS 5

L

N

M

2

clearcut slope; SS 3

N

N

L

3

clearcut slope; SS 3

N

N

L

4

clearcut plateau; SS 2

L

N

L

5

densely forested coniferous ridge; SS 6

M

N

M

Notes: SS=Structural Stage
M=Moderate

N=Nil
H=High

L=Low

Sampling Period
Detectors were programmed to begin and end recording each night at 30 minutes before sunset and 30
minutes after sunrise. Anabat systems were installed between July 15 and 17, 2008. Data were
downloaded and checked at 2-week intervals. At download, flash cards were removed and stored on a
lap-top computer using the Anabat CFC Read program. New cards programmed with the start and end
times were installed in each Anabat. Anabat files and their associated log files were viewed to verify that
the detectors were functioning correctly. Malfunctions occurred, Anabat A1272 failed to record for 28 days
and had to be replaced by A4242, and A1281 did not record for 22 days in September because of a
blown fuse. All Anabat systems were removed on 6 October 2008 when most bat activity had ceased for
the season.
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Sampling Periods for five Anabat Stations in the LSA (2008)

Stn

Anabat

Start

Stop

Jul

Aug

Sep

Oct

Total

Remarks

1

A1281

16-Jul

6-Oct

16

31

8

5

60

No data for 22 nights in Sep
blown fuse

2

A1272

15-Jul

13-Aug

0

0

-

-

0

Malfunction, replaced by
A4242

2

A4242

13-Aug

6-Oct

0

19

30

5

54

Replaced A1272 at Stn 2

3

A1288

15-Jul

6-Oct

17

31

30

5

83

Recorded for entire period

4

A1277

17-Jul

6-Oct

11

31

30

5

77

No data 4 nights (17-20 Jul)
blown fuse; recorded rest of
sampling period

5

A1269

16-Jul

6-Oct

16

31

30

5

83

Recorded for entire period

Acoustic Data Analysis
All files were analyzed with AnalookW (version 3.3q) software. Data were screened to eliminate ‘noise
files’ or non-bat files. Bat activity (number of bat passes / night) was defined as a file with two or more
echolocation calls separated by >1 s from other sequences or files. The number of passes / night is an
index that can be used to infer levels of bat activity within detection range of the Anabat microphone (~1520 m). However, this index cannot be used to infer population abundance or the number of individuals
using a site (Hayes 2000 and Kunz et al. 2007). Identification of calls was based on the library of Anabat
calls for North American bat species provided by Titley electronics. Due to the focus on migratory tree
bats, hoary and silver-haired bats with the highest mortality at wind energy projects, identification of call
sequences emphasized the discrimination of these species from other bats. No attempt was made to
discriminate species among the Myotis bats. Call sequences were assigned to six groups: 1) hoary bat, 2)
silver-haired bat, 3) silver-haired/big brown bat group, 4) silver-haired/hoary/big brown bat group, 5)
Myotis group, and 6) unidentified bat group (Table 5.7-10).
Table 5.7-10

Criteria for Classifying Bat Call Sequences to six Species Groups

Group

Criteria

Hoary Bat

Either broad band FM search phase calls with fluctuating frequencies (a characteristic
of Lasiurus sp. calls) or flat search phase calls with a narrow band width, a maximum
frequency <25 kHz, and a minimum or characteristic frequency below 20 kHz (see
O’Farrell et al., 1999; 2000).

Silver-haired Bat

Flat (narrow band width) search phase calls with a maximum frequency <30 kHz and a
minimum frequency 22-26 kHz.

Silver-haired/Big Brown
Bat

Because of extensive overlap in the call parameters of broad band FM calls of the Big
Brown Bat and Silver-haired Bat (Betts, 1998), we assigned all broad band FM calls
with a maximum frequency < 60 kHz and a minimum frequency or characteristic
frequency < 30 kHz to the Silver-haired/Big Brown Bat group.
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Group

Criteria

Silver-haired/Hoary/Big
Brown Bat

Fragmented calls that were below the minimum and maximum frequency range of
Myotis calls but with insufficient call structure to assign to a more specific group.

Myotis

Broad band FM calls with a minimum frequency or characteristic frequency > 30 kHz.

Unidentified bat

Highly fragmented calls where the maximum, minimum, or characteristic frequency
could not be determined.

In addition to structured field surveys, field crews noted incidental wildlife and wildlife sign including:
•

Scanning trees to detect platform nests, nest cavity entrances, guano stains and other signs;

•

Searching the bases of trees for guano stains, pellets, feathers, or other indicators of roosting;

•

Scanning trees above neighboring transects for platform nests and other evidence of raptors;

•

Noting the location of decaying trees and snags (wildlife trees) and checking their structures for
evidence of current or recent use by woodpeckers.

If wildlife and/or wildlife signs were noted by crews, crews would collect the location (UTM),
photograph(s), species if known, and a short description.
5.7.1.3

Baseline Conditions / Results

Wildlife Habitat Assessment
A total of 101 sites were assessed for their feeding and forage habitat value to northern goshawk and
broad winged hawk (Table 5.7-11; see Figures 23 - 26 in Appendix D). There was no high-rated forage
or feeding habitat for northern goshawk and broad winged hawk. For both species, approximately 75% of
the LSA was rated as nil to low for forage habitat, while 95% of the LSA was rated as nil to low for
nesting. There were approximately 1,590 ha of moderate broad-winged hawk forage habitat and 280 ha
of moderate nesting habitat in the LSA and for northern goshawk, 1,260 ha of moderate forage habitat
and 265 ha of moderate breeding habitat in the LSA.
Table 5.7-11

Habitat Suitability for Broad-winged Hawk and Northern Goshawk in the LSA
Feeding (ha)

Nesting (ha)

Selected Species
High

Moderate

Low

Nil

High

Moderate

Low

Nil

Northern Goshawk

--

1586.80

5111.61

46.92

--

277.94

1598.85

4868.54

Broad winged Hawk

--

1263.63

5417.19

64.52

--

265.44

1490.03

4989.87
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Raptors
Ten raptor species (264 individuals) were observed. The most common was golden eagle, while the
gyrfalcon, a blue listed species, was observed only once (Table 5.7-13). Overall passage rates (spring
and autumn) were lower than 0.32 birds per hour, and most less than 0.1 birds per hour (Table 5.7-13).
Within season passage rates were similarly low, with golden eagle in the spring having the highest
passage rate of 0.44 birds per hour, and most having passage rates lower than 0.1 birds per hour.
Table 5.7-13

Raptor Species Observed during Stand Watch Surveys
Number of
Individuals

Average height
above observer (m)

Passage rate

Status
(BC/COSEWIC)

Bald Eagle (BAEA)

48

218

0.23

-- / --

Golden Eagle (GOEA)

64

176

0.31

-- / --

Gyrfalcon (GYRF)

1

20

0.00

Blue / --

Merlin (MERL)

10

50

0.05

-- / --

Northern Hawk Owl (NHOW)

5

16

0.02

-- / --

Northern Goshawk (NOGO)

11

65

0.05

-- / --

Northern Harrier (NOHA)

29

117

0.14

-- / --

Rough-legged Hawk (RLHA)

15

89

0.07

-- / --

Red-tailed Hawk (RTHA)

38

256

0.18

-- / --

Sharp-shinned Hawk (SSHA)

43

93

0.21

-- / --

264

110

Species

Total

-- / --

Daily passage rates ranged between 0 and 1.6 birds per hour in the spring and 0 to 4.75 birds per hour in
the autumn, likely reflecting days where migration conditions were more optimal than others (Table 5.714). Mean passage rates in spring were 0.67 birds per hour ± 0.37 (95% CI), and in fall were 1.61 birds
per hour ± 0.59 (95% CI). Passage rates in spring peaked on 28 and 29 April (1.6 and 1.2 birds per hour
respectively), and in autumn in late September / early October (4.75, 4.09 and 4.14 birds per hour on 29
September, 3 October and 8 October respectively). During the autumn peak there were was variability;
days with low passage rates (below 1 bird per day) occurred on 30 September and 2 and 7 October,
following or preceding days with the highest passage rates.
Table 5.7-14

Maximum, Minimum and Mean Raptor Passage Rate Summary
Min

Max

Mean passage rate

CI (95%)

spring

0

1.644

0.673

0.376

autumn

0

4.75

1.61

0.59
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Many raptors observed during spring surveys were flying in a north (NW to NE) direction, with an almost
equal number observed flying in a west direction (grey and white colours on left side of Figure 5.7-2).
During autumn, the majority were flying in a south direction (SW to SE) (grey on right side of Figure
5.7-2).
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Figure 5.7-2

Raptor Direction of Travel for Spring (left) and Autumn (right) 2008.

In spring, approximately 50% of the raptors observed (23 of 47) were in airspace that could be occupied
by proposed turbines. This assessment was based on a field approximation of the location of turbines (as
seen from stand watch locations) and turbine occupied airspace from 0 – 150 m above grade (the
conservative design option using 100 m hub height with 44 m blades). As such, this is a very conservative
estimate of raptors in turbine airspace as it does not account for raptors seen below rotors. In autumn, 54
% (117 of 217) were in proposed turbine airspace. Golden and bald eagles and red-tailed hawks were
less commonly observed in turbine airspace (spring and autumn), and sharp-shinned hawk and northern
harrier more likely to be in turbine airspace (Figures 5.7-3 and 5.7-4).
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Figure 5.7-3

Raptor Species Observed In/Out of Proposed Turbine Airspace, Spring 2008.
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Figure 5.7-4

Raptor Species Observed In/Out of Proposed Turbine Airspace, Autumn 2008.
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Raptors observed in proposed turbine airspace, were distributed across the LSA, with the largest number
at station 1 (Figure 5.7-5 and 5.7-6); this is also the station where the greatest number of hours were
spent observing.
Stand watch surveys were conducted at intervals through the spring and autumn migrations to capture a
representative sample of the days on which migrations occurred. One of the goals was to capture peak
migrations to understand the highest passage rates in the LSA. To achieve this, surveyors selectively
chose to sample on days where weather conditions were expected to be favourable for raptor migrations.
For example days, with no precipitation, tail winds and good visibility, especially when these days
occurred after a period of inclement weather (which typically discourages migration). In the spring, eight
of 11 surveys occurred on days with no precipitation and unlimited visibility. On two of the other three
days there was better than 2 km visibility (with light snow), and on the remaining day visibility was 200 300 m with rain and snow causing this survey to be aborted after three hours. In autumn, 19 of 22 survey
days had no precipitation and unlimited visibility. On the other three days, visibility was always greater
than 3 km and all days had some period with no precipitation.
Analysis of meteorological data from the Quality Wind Project in autumn (September and October) during
the survey times (0900-1600) shows that sampling was conducted appropriately to capture a
representative sample of the migration period (Figures 5.7-7 and 5.7-8). The proportion of total hours
with particular weather conditions surveyed was mostly similar to the proportion of total hours with the
same weather conditions. The formula used was:
((Hours surveyed with condition x / hours surveyed) / (total hours with condition x / total hours))-1.0
This analysis was completed for each month in fall (September and October), and for four wind speeds
-1
-1
-1
-1
(low = <3 ms , mod = 3-6 ms , high = 6-9 ms , very high = >9 ms ) and wind direction. Results close to

0.0 are taken to indicate that sampling for each condition was representative of the total occurrence of
that condition over the period. Above 0.0 would be over-representation, and under 0.0 underrepresentation.
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Figure 5.7-7

Average Wind Speed (low = <3ms-1, mod = 3-6ms-1, high = 6-9 ms-1, very high = >9
ms-1 from 8 hourly data points) during Fall Raptor Surveys Compared to Average
Wind Speed during Fall. 0.0 = representative

1
0.8
0.6
0.4
0.2
September

0
north

east

south

west

October

-0.2
-0.4
-0.6
-0.8
-1

Figure 5.7-8

Average Wind Direction (direction from which wind was blowing averaged for the
day from 8, hourly data points) during Autumn Raptor Surveys Compared to
Average Wind Direction during Fall. 0.0 = representative
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These results indicate surveys were conducted on representative days during the autumn migration
period. Where there was a dissimilarity (< or > 0.0) between the proportion of days surveyed and the total
days for that condition it can be explained by a very low number of hours with that weather condition (e.g.,
winds from the north occurred only 4% of the time in September and October, and low wind speeds in
October were uncommon). Over-representation, as for moderate southerly and easterly winds in
September, indicates that these favourable migration conditions were well-sampled so as to catch peak
migration events.
Raptor movements in these weather conditions confirm that the sampling was appropriate; in particular
the over-representation of south and east wind directions and moderate to very high wind conditions.
Most fall raptor movements were in south to southeast conditions (Figure 5.7-2) and raptors movements
in fall were only in moderate (31%), high (39%) and very high (29%) wind speeds.
Breeding Birds
Breeding bird surveys for summer and year-round residents in the LSA were conducted over a period of
10 days on the following dates in 2008:
•

June 16, 17, 18, 19, 20

•

July 7, 8, 9, 10, 11

A total of 64 bird species and 1370 individual birds were observed (Table 5.7-15). This included 15 blackthroated green warblers, a blue listed species, and two Connecticut warblers, a red listed species. The
Connecticut warblers were observed on transect 9, which is no longer in the Project Area (Figure 5.7-9).
Table 5.7-15

Breeding Bird Species Observed during Point Counts (Summer 2008).
Transect Number

Species

Total
1

2

3

4

5

6

7

8

9

10

Alder flycather (ALFL)

0

2

0

2

7

5

0

3

1

4

24

American crow (AMCR)

0

0

0

0

1

0

0

1

1

0

3

American redstart (AMRE)

3

0

0

0

1

5

0

2

2

0

13

American robin (AMRO)

11

8

11

8

7

9

0

6

17

10

87

Barrow's goldeneye (BAGO)

0

0

0

0

2

0

0

0

0

0

2

Black-backed woodpecker (BBWO)

1

1

4

1

1

0

0

1

0

0

9

Black-capped chickadee (BCCH)

2

1

0

0

2

2

0

3

0

0

10

Brown-headed cowbird (BHCO)

0

0

3

0

1

0

0

0

0

0

4

Boreal chickadee (BOCH)

0

0

0

0

0

0

2

2

5

2

11

Black-throated green warbler (BTNW)

7

0

0

0

0

0

0

8

0

0

15
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Transect Number
Species

Total
1

2

3

4

5

6

7

8

9

10

Clay-coloured sparrow (CCSP)

0

0

0

0

1

0

0

0

0

0

1

Chipping sparrow (CHSP)

2

8

8

4

11

6

9

2

5

5

60

Common raven (CORA)

0

1

9

4

0

0

1

0

3

0

18

Common snipe (COSN)

4

0

0

0

5

0

0

0

1

0

10

Connecticut warbler (COWA)

0

0

0

0

0

0

0

0

2

0

2

Dark-eyed junco (DEJU)

12

5

6

20

6

6

0

6

5

14

80

Eastern phoebe (EAPH)

0

0

0

0

0

0

0

0

2

0

2

Evening grosbeak (EVGR)

0

0

1

0

5

0

0

0

1

0

7

Golden-crowned kinglett (GCKI)

6

4

2

1

2

2

3

9

1

1

31

Gray-crowned rosy-finch (GCRF)

0

0

15

0

0

0

0

0

0

0

15

Gray jay (GRJA)

4

3

3

7

7

3

6

3

1

3

40

Greater yellowlegs (GRYE)

0

0

0

0

3

0

2

1

0

0

6

Hermit thrush (HETH)

0

0

4

0

0

4

2

0

2

4

16

Least flycatcher (LEFL)

0

1

0

1

0

1

0

0

4

0

7

Lincoln's sparrow (LISP)

3

2

0

3

0

2

0

3

0

2

15

Merlin (MERL)

0

0

1

0

0

0

0

0

0

0

1

Mountain bluebird (MOBL)

2

0

4

0

0

0

0

0

0

0

6

Mourning warbler (MOWA)

1

0

0

0

0

0

1

0

0

0

2

Northern flicker (NOFL)

1

2

0

4

0

4

0

0

1

1

13

Northern goshawk (NOGO)

0

0

0

0

1

0

0

0

0

0

1

Northern waterthrush (NOWA)

0

0

0

0

2

0

0

0

6

0

8

Orange-crowned warbler (OCWA)

1

0

1

0

1

1

1

1

3

0

9

Olive-sided flycatcher (OSFL)

2

3

4

3

0

1

0

0

2

0

15

Pine Grosbeak (PIGR)

0

0

0

0

1

0

0

1

0

3

5

Pine Siskin (PISI)

8

22

28

23

13

31

14

15

12

29

195

Pileated woodpecker (PIWO)

1

0

0

0

0

0

0

0

1

0

2

Purple finch (PUFI)

0

0

0

0

0

1

0

0

2

0

3

Red-breasted nuthatch (RBNU)

2

2

3

1

3

6

1

4

4

3

29

Ruby-crowned kinglet (RCKI)

0

0

0

0

4

0

5

3

5

0

17

Red-eyed vireo (REVI)

1

0

0

0

0

0

0

0

0

0

1

Ruffed grouse (RUGR)

0

0

0

1

0

0

0

0

1

0

2

Song sparrow (SOSP)

1

3

3

2

1

11

0

1

0

2

24

Spruce grouse (SPGR)

0

0

0

0

0

1

0

0

0

0

1

Spotted sandpiper (SPSA)

0

0

0

0

2

0

0

0

1

0

3

Swainson's thrush (SWTH)

9

8

5

2

11

7

8

18

20

10

98
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Transect Number
Species

Total
1

2

3

4

5

6

7

8

9

10

Tennessee Warbler (TEWA)

5

0

0

2

1

0

3

0

2

0

13

Townsend's warbler (TOSO)

0

0

0

1

0

0

0

0

0

0

1

Tree swallow (TRSW)

0

0

0

2

6

0

0

0

0

0

8

Three-toed woodpecker (TTWO)

0

0

2

2

0

0

0

0

0

0

4

Unidentified grouse (UIGR)

0

0

0

0

3

0

0

0

0

0

3

Unidentified woodpecker (UIWO)

0

0

0

0

1

0

1

3

2

0

7

Varied thrush (VATH)

1

1

4

2

10

0

0

3

0

6

27

Vesper sparrow (VESP)

0

2

1

0

0

0

0

0

0

0

3

Warbling vireo (WAVI)

4

2

1

0

4

0

4

10

12

0

37

White-crowned sparrow (WCSP)

0

0

0

4

0

1

0

0

0

0

5

Western tanager (WETA)

0

1

0

0

1

1

0

1

1

0

5

Wilson's snipe (WISN)

0

1

4

4

0

0

0

0

0

1

10

Wilson's warbler (WIWA)

3

0

0

2

5

0

0

1

0

4

15

White-throated sparrow (WTSP)

12

14

15

13

5

7

0

4

3

8

81

White-winged crossbill (WWCR)

0

18

6

21

11

8

4

2

8

1

79

Yellow-bellied flycatcher (YBFL)

0

0

0

0

0

0

0

0

1

0

1

Yellow-bellied sapsucker (YBSA)

2

2

0

0

1

1

0

1

5

1

13

Yellow warbler (YEWA)

2

0

2

3

2

1

3

0

0

1

14

Yellow-rumped warbler (YRWA)

17

7

8

7

16

6

13

25

23

6

128

Total

130

124

158

150

167

133

83

143

168

121

1377

The most abundant species observed were Swainson’s thrush, white-throated sparrow, white-winged
crossbill, and yellow-rumped warbler. These species were observed on all transects, with the exception of
Transect 1 (no white-winged crossbill) and Transect 7 (no white-throated sparrow).
Black throated green warbler (Dendroica virens), an at-risk species, was observed only in Transect 1 in
the BWBSwk1 variant. Areas in which the warblers were observed consist of mature forests comprised of
trembling aspen, lodgepole pine and white spruce, which is the species’ preferred habitat.
Transect 5 has the highest diversity of bird species (n =39) and had species found in no other transects
(spotted sandpiper and grouse). It is located in young conifer forest (ESSFmv2), near a wetland located
outside the Project Area.
There was no sandhill crane presence or suitable habitat in the LSA. Breeding (large (>300 ha) shallow to
deep marshes with open water and emergent vegetation) and staging (abundant forage and a nearby
roost site) habitat was absent. They are not considered further in this assessment.
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Migrating Birds
Spring Migration Radar
Four hours of radar surveys with one radar unit and one audiovisual observer were completed on seven
nights between 18 and 26 May 2008 from five locations. Mean number of observations per km per hour
on each horizontal radar session ranged from 47 – 3,612 obsv./km/hr (Table 5.7-16). Mean hourly
passage rates per survey during the vertical radar sessions ranged from 53 – 1,323 obsv./km/hr.
Table 5.7-16

Spring Radar Passage Rates by Survey Night.

Station ID

Survey date

Duration
(min)

Mean vertical passage rates
(obsv./km/hr)

Mean horizontal passage rates
(obsv./km/hr)

QWP-R1

2008-05-18

240

77

104

QWP-R2

2008-05-18

240

110

80

QWP-R3

2008-05-19

180

131

152

QWP-R1

2008-05-20

180

53

47

QWP-R2

2008-05-21

240

136

83

QWP-R4

2008-05-22

180

355

211

QWP-R5

2008-05-25

240

1323

3612

Radar observations in spring were generally birds, based on the combination of: higher flight speeds (>6
m/s in calm weather); greater detectability ranges (to a 1,400 m radius for most observations and >1800
m for waterfowl); and northward trending flight behaviours consistent with spring migration.
The migration event or ‘pulse’ observed during the spring surveys occurred on the first night of favourable
weather conditions following a period of unsettled weather and two days of sustained rain and wind storm
weather in northeast BC. North migrating birds were likely held up in areas to the south, and moved in
number as the weather improved.
Spring Horizontal Radar Surveys
During 26 thirty-minute horizontal radar survey periods during spring migration, 18,658 avian detections
were recorded, ranging from 23 to 4,257 obsv./km/hour (Table 5.7-17). Nearly all bird observations in this
period were estimated to be in migration. Nocturnal movement was steady with passage rates from the
first six survey nights relatively low; likely due to periods of unsettled weather. Rain partly interfered with 3
of seven surveys. Surveys were attempted, but cancelled on the seventh and eighth nights of the spring
session due to steady rain. On the ninth night very high passage rates through the survey area were
observed.
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Most passerine-type observations were flying in a north direction; passerines were also observed flying
west and northwest, possibly from the central flyway across the prairies and along the leading edge of the
Rocky Mountain range, bound for points north and west to the central interior of B.C. Waterbird type
observations were flying east and south of east; likely migrating from west coast wintering areas to inland
nesting areas. Some bat and/or insect targets were observed flying or being windblown in south
directions and/or in inconsistent and varied directions. Where possible, bat passes were estimated. Insect
activity was not counted, where observed.
From radar interpretations combined with audiovisual observations, movements of 19 species were
confirmed, including: upland game birds; waterbirds; shorebirds; owls; and passerines. Most avian
observations were determined to be small and medium sized passerines, including two thrush species,
four wood warbler species, a tanager species and three sparrow species (Table 5.7-25).
Ground speeds of bird observations that were likely waterfowl during spring ranged from 11.2 to 34.2 m/s
(40.3 – 123.1 km/hr). Ground speeds of probable passerines ranged from 6.3 to 12.2 m/s (22.7 – 43.9
km/hr). A number of faster speeds were attributed to acoustic detections of passerines on 25 May, but
winds aloft were likely driving birds faster than usual. Ground speeds of probable shorebirds ranged from
8.3 to 10.7 m/s (29.8 – 38.5 km/hr) with acoustic observations of a semipalmated sandpiper flying 8.3 m/s
and a Wilson’s snipe flying at 10.7 m/s. Ground speeds of estimated bat targets ranged from 2.4 to 7.3
m/s (8.6 – 26.3 km/hr). Radar and visual observations confirmed the presence of bats.
Table 5.7-17

Spring 2008 Horizontal Radar Passage Rates by Survey Night
Survey Date

Obsv./km/hr
period 1

Obsv./km/hr
period 2

Obsv./km/hr
period 3

Obsv./km/hr
period 4

QWP-R1

2008-05-18

194

106

75

42

QWP-R2

2008-05-18

77

104

55

83

QWP-R3

2008-05-19

79

175

202

·

QWP-R1

2008-05-20

69

50

23

·

QWP-R2

2008-05-21

89

79

76

89

QWP-R4

2008-05-22

224

275

168

178

QWP-R5

2008-05-25

2372

4096

4257

3724

Station ID

Spring Vertical Radar Surveys
During 24 thirty-minute vertical survey periods in the spring migration window, 6,670 avian detections
were recorded, ranging from 14 to 1,739 avian obsv./km/hr (Table 5.7-18).
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Spring 2008 Vertical Radar Passage Rates by Survey Night

Station ID

Survey Date

Obsv./km/hr
period 1

Obsv./km/hr
period 2

Obsv./km/hr
period 3

Obsv./km/hr
period 4

QWP-R1

2008-05-18

141

67

75

25

QWP-R2

2008-05-18

124

126

72

119

QWP-R3

2008-05-19

174

159

60

·

QWP-R1

2008-05-20

87

59

14

·

QWP-R2

2008-05-21

125

164

153

102

QWP-R4

2008-05-22

365

·

345

·

QWP-R5

2008-05-25

1739

1632

1142

778

The mean elevation of all birds observed during vertical survey periods ranged from 177-568 m above the
observation location (Table 5.7-19). Per survey, an average of 4 – 50% of avian targets were flying in the
elevation ranges of the proposed turbine rotors within each radar station viewscape, with bird altitudes
ranging from -103 m to 1,390 m above ground level (a.g.l.). Nights with the highest proportion of avian
observations at rotor height were also nights of unsettled weather with periodic rain squalls and generally
lower passage rates. Migrating birds, particularly passerines, appear to respond to adverse weather
conditions by stopping (falling out) at the start of adverse weather (rain squall or storm) wherever they
are, then dispersing to appropriate habitats closer to ground level until conditions improve.
During the spring migration pulse that was observed on 25 May, 20% of targets were flying at potential
rotor height (of all towers within the radar viewscape) based on a conservative design estimate, indicating
that during active migration events and in favourable weather, a lower percentage of birds are flying at
similar elevations to proposed wind turbines.
Table 5.7-19

Altitude of Vertical Radar Observations (Spring), Relative to Proposed Rotors.

Station ID

Date

Station
Elevation
(m)

Bottom
of rotor
(a.s.l.)

Top of
rotor
(a.s.l.)

Total No.
observed

Mean
altitude
(agl)

No.
below

No.
at

No.
above

QWP-R1

2008-05-18

1244

1299

1389

262

340

0

40

222

QWP-R2

2008-05-18

1239

1294

1384

374

305

17

124

226

QWP-R3

2008-05-19

1200

1255

1345

334

322

0

123

211

QWP-R1

2008-05-20

1244

1299

1389

136

232

6

65

65

QWP-R2

2008-05-21

1239

1294

1384

464

222

34

233

195

QWP-R4

2008-05-22

1225

1280

1370

603

501

0

27

576

QWP-R5

2008-05-25

1197

1252

1342

4497

280

0

905

3592

Notes: 1) Rotor height calculations are based on a 100 m tower with a 90 m rotor diameter as per estimated
turbine specifications.
2) Results were analysed using an elevation range based on radar coverages of proposed turbines.
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Altitudes of Avian Targets Observed Flying Below, At and Above Proposed
Rotor Elevations during Spring Migration Surveys
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Figure 5.7-10

Proportions of Vertical Radar Observations (Spring) Relative to Rotor Elevation
Range

Spring Nocturnal Standwatch Surveys
During spring nocturnal standwatch surveys, 73 birds were identified during concurrent radar surveys
(Table 5.7-20). They included one upland game species, one gruiforme species, six shorebird species, 1
owl species, and 10 passerine species. Nineteen species of birds were identified from flight calls and/or
wing sounds. Bats were visually observed on May 18, 20, 21 and 25. Birds detected singing at ground
level (American robin), drumming wings (ruffed grouse) or conducting display flights (Wilson’s snipe)
during nocturnal surveys were possibly local residents and/or on breeding territories in the LSA. One
species observed, a black-throated green warbler is an at-risk species (blue-listed provincially).
Table 5.7-20

Number of Bird Species Observed during Spring Nocturnal Stand Watch Surveys

Station

Date

Species

Scientific Name

No.

QUA-R1

18-May-08

American robin

Turdus migratorius

1

Singing from ground

QUA-R1

18-May-08

great horned owl

Bubo virginianus

1

Calling from ground

QUA-R1

18-May-08

Lincoln's sparrow

Melospiza lincolnii

1

Singing from ground

QUA-R1

18-May-08

sora

Porzana carolina

1

Flight calls

QUA-R1

18-May-08

white-throated sparrow

Zonotrichia albicollis

1

Singing from ground

QUA-R1

18-May-08

Wilson's snipe

Gallinago delicata

1

Display flight

Subtotal

Comments

6
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Station

Date

Species

Scientific Name

No.

QUA-R2

18-May-08

Wilson's snipe

Gallinago delicata

1

Display flight

QUA-R2

19-May-08

great horned owl

Bubo virginianus

1

Calling from ground

QUA-R2

19-May-08

ruffed grouse

Bonasa umbellis

1

Drumming

Subtotal
QUA-R3

20-May-08

Wilson's snipe

3
1

Gallinago delicata
Subtotal

QUA-R1

20-May-08

N/A

Comments

Display flight
1

N/A

0
Subtotal

None observed
0

QUA-R2

21-May-08

least sandpiper

Calidris minutilla

5

Flying in a group

QUA-R2

21-May-08

semipalmated sandpiper

Calidris pusilla

10

Flying in a group

QUA-R2

21-May-08

spotted sandpiper

Actitis macularia

1

Flight call

QUA-R2

21-May-08

western tanager

Piranga ludoviciana

1

Flight call

QUA-R2

22-May-08

long-billed dowitcher

Limnodromus
scolopaceus

25

Flying in a group

Subtotal

42

QUA-R4

22-May-08

chipping sparrow

Spizella passerina

2

Two observations

QUA-R4

22-May-08

Swainson's thrush

Catharus ustulatus

2

Two observations

Subtotal

4

QUA-R5

25-May-08

American golden-plover

Pluvialis dominica

1

Flight call

QUA-R5

25-May-08

blackpoll Warbler

Dendroica striata

3

Three observations

QUA-R5

25-May-08

black-throated green
warbler

Dendroica virens

1

Flight call

QUA-R5

25-May-08

chipping sparrow

Spizella passerina

4

Four observations

QUA-R5

25-May-08

northern waterthrush

Sieurus noveboracensis

1

Flight call

QUA-R5

25-May-08

Swainson's thrush

Catharus ustulatus

4

Four observations

QUA-R5

25-May-08

yellow warbler

Dendroica petechia

3

Three observations

Subtotal

17

TOTAL

73

During the migration pulse observed on May 25, one shorebird, four species of wood warblers, and four
separate observations each of chipping sparrows and Swainson’s thrushes were noted audio-visually,
confirming some of the species mix on migration on that night. Warblers had not been observed during
nocturnal surveys until this night, but were already evident during stop-over surveys; it is possible that a
larger cohort of warblers migrated through the area during this sampling event.
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Spring Stop-over Surveys
During stop-over surveys in spring 573 individual birds of 36 different species (both residents and stopovers) were enumerated (Table 5.7-21). On May 18 and 19, orange-crowned and yellow-rumped
warblers, sparrow species and juncos were abundant at in stop-over surveys. On May 23, yellow-rumped
warblers and dark-eyed juncos were moving through the survey area in large feeding flocks; and were
interpreted as being in migration. On May 25, after a large nighttime migration pulse was observed, two
shorebird species, four thrush species, four wood warbler species including a magnolia warbler, four
sparrow species, and dark-eyed juncos were observed during the stop-over survey. Tree swallows were
observed at an adjacent location on the same morning. This helped to confirm inferences from radar and
audiovisual observations from the previous night, when a similar mix of species was confirmed.
Table 5.7-21

Number of Bird Species Observed during Spring 2008 Stop-over Surveys
Survey date and location
18-May

19-May

22-May

23-May

25-May

25-May

QUA-R1

QUA-R2

QUA-R2

QUA-R4

QUA-R5

QUA-R3

Spp.
Totals

Ruffed Grouse

1

2

1

·

3

·

7

Northern Harrier

·

·

2

1

·

·

3

Red-tailed Hawk

·

1

·

1

·

·

2

Solitary Sandpiper

·

·

·

·

2

·

2

Wilson's Snipe

·

3

2

·

1

3

9

Yellow-bellied Sapsucker

1

·

·

·

·

·

1

Three-toed Woodpecker

·

1

·

·

·

·

1

Black-backed
Woodpecker

·

2

2

·

·

·

4

Northern Flicker

1

1

·

·

·

1

3

Warbling Vireo

1

3

·

·

·

·

4

Gray Jay

·

2

3

·

·

2

7

Common Raven

3

3

2

3

2

1

14

Tree Swallow

·

·

·

·

·

2

2

Black-capped Chickadee

2

·

·

·

·

·

2

Red-breasted Nuthatch

·

·

1

1

·

·

2

Winter Wren

·

1

·

·

·

·

1

Ruby-crowned Kinglet

3

3

2

·

·

·

8

Swainson's Thrush

·

·

·

·

1

·

1

Hermit Thrush

1

·

·

·

2

·

3

American Robin

9

6

1

·

2

2

20

Varied Thrush

·

9

7

·

1

3

20

Species
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Survey date and location
18-May

19-May

22-May

23-May

25-May

25-May

QUA-R1

QUA-R2

QUA-R2

QUA-R4

QUA-R5

QUA-R3

·

1

17

15

7

·

5

Magnolia Warbler

·

·

·

·

1

Yellow-rumped Warbler

8

9

12

71

7

14

121

Wilson's Warbler

2

·

·

·

9

16

27

Chipping Sparrow

·

2

1

9

12

3

27

Savannah Sparrow

·

3

3

·

·

·

6

Fox Sparrow

·

14

4

·

4

·

22

Lincoln's Sparrow

12

18

4

1

7

29

71

White-throated Sparrow

11

2

8

10

8

9

48

Dark-eyed Junco

3

11

3

33

2

12

64

Brown-headed Cowbird

·

1

·

·

·

1

2

Pine Grosbeak

·

·

4

·

·

·

4

White-winged Crossbill

·

7

·

·

·

3

10

Pine Siskin

·

3

3

·

·

·

6

Total Species/survey

15

25

20

9

17

16

Total Individuals

75

123

72

130

69

104

Species
American Pipit
Orange-crowned Warbler

·

Spp.
Totals
1

3

47
1

573

Fall Migration Radar Results
Four hours of radar surveys were completed on each of 10 nights in two survey sessions; July 31 to
August 3, 2008 and August 24 to 28, 2008. Mean passage rate for each survey during the horizontal
radar sessions ranged from 43 – 893 observ./km/hr, and during vertical sessions ranged from 67 – 1,003
observ./km/hr. (Table 5.7-22).
Observations in fall were a mix of birds, bats and insects. Insect targets, detected visually in the airspace
(using a spotlight) and on radar (identified by small flight signatures, inconsistent flight headings and
speeds < 6 m/s in calm weather) during all fall surveys, were noted, but not analyzed.
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Fall Radar Passage Rates by Survey Night

Station ID

Date

Duration
(min)

Mean vertical passage rates
(obsv./km/hr)

Mean horizontal passage rates
(obsv./km/hr)

QWP-R2

2008-07-31

180

67

43

QWP-R6

2008-07-31

180

171

124

QWP-R4

2008-08-01

120

181

54

QWP-R3

2008-08-02

240

535

403

QWP-R4

2008-08-03

240

416

397

QWP-R1

2008-08-24

150

228

48

QWP-R2

2008-08-25

240

595

223

QWP-R5

2008-08-26

240

169

109

QWP-R4

2008-08-27

180

235

175

QWP-R3

2008-08-28

210

1003

893

Fall Horizontal Radar Surveys
During 34 thirty-minute horizontal radar survey periods in the early and mid-fall migration, there were
10,315 observations ranging from 13 to 1,458 obsv./km/hr (Table 5.7-23). Nocturnal movement was fairly
steady, with low passage rates during the first survey; likely due to unsettled weather. Rain interfered with
parts of five of the 10 surveys.
Table 5.7-23

Fall 2008 Horizontal Radar Passage Rate by Survey Night

Station ID

Survey Date

Obsv.//km/hr
period 1

Obsv./km/hr
period 2

Obsv./km/hr
period 3

Obsv./km/hr
period 4

QWP-R2

2008-07-31

69

35

25

·

QWP-R6

2008-07-31

251

55

65

·

QWP-R4

2008-08-01

95

13

·

·

QWP-R3

2008-08-02

822

595

94

103

QWP-R4

2008-08-03

1172

259

92

64

QWP-R1

2008-08-24

56

66

20

·

QWP-R2

2008-08-25

316

192

169

215

QWP-R5

2008-08-26

154

141

75

66

QWP-R4

2008-08-27

136

176

213

·

QWP-R3

2008-08-28

196

482

1435

1458

In fall, nearly all bird observations were flying in east, southeast and/or south directions and were
estimated to be in migration. From radar interpretations combined with audiovisual observations,
movements of 19 species were confirmed, including one shorebird species, one gull species, one owl
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species, one goatsucker species and 15 passerine species. Most avian observations were determined to
be small and medium-sized passerines, including one vireo species, one thrush species, eight wood
warbler species and five sparrow species (Table 5.7-26).
Ground speeds of birds presumed to be waterfowl during fall surveys ranged from 10.7 to 28.8 m/s (38.5
– 103.7 km/hr). Ground speeds of probable passerines ranged from 6.0 to 10.7 m/s (21.6 – 38.5 km/hr)
except for nights where contrary winds affected ground speeds. The ground speed of the only observed
shorebird was an acoustic observation of a semipalmated plover flying 9.8 m/s (35.3 km/hr). Ground
speeds of the few probable bat observations ranged from 4.4 to 8.8 m/s (15.8 – 31.7 km/hr). Bat
observations were based on visual detections near the radar station combined with matched flight
behaviours observed on the radar screen. Ground speeds of many radar observations 1.9 to 4.9 m/s (6.8
– 17.6 km/hr) were likely insects (also observed visually) and omitted from the data.

Fall Vertical Radar Surveys
During 32 thirty-minute vertical survey periods in the fall, 6,051 avian observations were recorded,
ranging from 19 to 802 obsv./km/hr (Table 5.7-24). The mean elevation of observations was 402 m a.g.l.
Table 5.7-24

Fall 2008 Vertical Radar Passage Rates by Survey Night

Station ID

Survey Date

Obsv./km/hr
period 1

Obsv./km/hr
period 2

Obsv./km/hr
period 3

Obsv./km/hr
period 4

QWP-R2

2008-07-31

42

45

32

·

QWP-R6

2008-07-31

227

55

19

·

QWP-R4

2008-08-01

139

74

·

·

QWP-R3

2008-08-02

501

328

208

221

QWP-R4

2008-08-03

481

181

178

139

QWP-R1

2008-08-24

120

148

·

·

QWP-R2

2008-08-25

396

436

327

240

QWP-R5

2008-08-26

184

113

38

62

QWP-R4

2008-08-27

93

153

168

·

QWP-R3

2008-08-28

435

532

802

·

The mean elevation of all birds observed during vertical survey periods ranged from 238-622 m above the
observation location; slightly higher on average than in the spring (Table 5.7-25). Per survey, an average
of 2 – 34% of avian observations were within the elevation ranges of all proposed wind turbine rotors
within each radar station viewscape, with bird altitudes ranging from 16 m to 1987 m a.g.l.
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During active migration events and in favourable weather, a lower percentage of birds are flying at
proposed turbine elevations. Four of the ten fall surveys (August 2, 3, 25 and 28) with average horizontal
and vertical passage rates greater than approximately 250 observ./km/hr had on average 14% (range =
7-24%) of observations at the conservative design estimate of rotor heights.
Table 5.7-25

Altitude of Vertical Radar Observations (Fall) Relative to Proposed Rotor Height

Station
ID

Date

Station
elevation
(m)

Bottom
of rotor
(a.s.l.)

Top of
rotor
(a.s.l.)

Total No.
observed

Mean
altitude
(a.g.l.)

No.
below

No.
at

No.
above

QWP-R2

2008-07-31

1239

1294

1384

101

502

0

16

85

QWP-R6

2008-07-31

1263

1318

1408

256

327

0

44

212

QWP-R4

2008-08-01

1225

1280

1370

181

407

0

11

170

QWP-R3

2008-08-02

1200

1255

1345

1070

410

0

99

971

QWP-R4

2008-08-03

1225

1280

1370

832

430

0

59

773

QWP-R1

2008-08-24

1244

1299

1389

228

442

0

37

191

QWP-R2

2008-08-25

1239

1294

1384

1190

469

2

189

999

QWP-R5

2008-08-26

1197

1252

1342

337

276

0

121

216

QWP-R4

2008-08-27

1225

1280

1370

352

339

0

128

224

QWP-R3

2008-08-28

1200

1255

1345

1504

423

1

357

1146

Notes: 1) Rotor height calculations are based on a 100 m tower with a 90 m rotor diameter as per turbine
dimensions.
2) Results were analyzed using an elevation range for all turbines within radar coverage.
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Altitudes of Avian Targets Observed Flying Below, At and Above Proposed Rotor
Elevations during Fall Migration Surveys
100%
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Figure 5.7-11

Proportions of Vertical Radar Oobservations (Fall) Relative to Proposed Rotor
Height

Fall Nocturnal Stand Watch Surveys
During fall nocturnal stand watch surveys, bird activity was observed on nine of 10 surveys. A total of 80 –
100 birds were identified during concurrent radar surveys (Table 5.7-26). They included mostly warbler
and sparrow species, but also vireos thrushes and tanagers. Nineteen species of birds were identified
from flight calls and/or wing sounds. Bats were observed visually during surveys. Birds singing at ground
level (white-throated sparrows) during nocturnal surveys were possibly local residents of the LSA.
Canada warbler (one on one occasion) and black-throated green warbler (one each on two occasions),
both blue-listed provincially, were the only at-risk species observed.
Table 5.7-26

Bird Species Observed during Fall Nocturnal Stand Watch Surveys

Station

Date

Species

No.

Comments

QUA-R2

30-July-08

great horned owl

1

QUA-R6

31-July-08

chipping sparrow

1

QUA-R6

31-July-08

semipalmated sandpiper

5-20

QUA-R6

31-July-08

white-throated sparrow

1

Singing from shrub

QUA-R6

1-Aug-08

Canada warbler

1

Flight calls

QUA-R6

1-Aug-08

orange-crowned warbler

1

Flight calls

QUA-R6

1-Aug-08

warbling vireo

1

Bird appeared to be landing

Subtotal

Subtotal

1
Flight calls
Flying as a flock

10-30
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Station

Date

Species

No.

QUA-R5

1-Aug-08

Bat spp.

2

Comments
Bats; similar size as barn swallow

Subtotal

2

QUA-R3

2-Aug-08

black-throated green warbler

1

Flight calls

QUA-R3

2-Aug-08

California gull

3

Flying together

QUA-R3

2-Aug-08

mourning and yellow warbler

2

1 of each, flight calls

Subtotal

6

QUA-R4

3-Aug-08

black-throated green warbler

1

Flight calls

QUA-R4

3-Aug-08

common nighthawk

2

Separate observations

QUA-R4

4-Aug-08

Lincoln's sparrow

1

Flight calls

Subtotal

4

QUA-R1

24-Aug-08

chipping sparrow

1

Flight calls

QUA-R1

24-Aug-08

Wilson's warbler

3

Separate observations

Subtotal

4

QUA-R2

25-Aug-08

Swainson's thrush

1

Flight calls

QUA-R2

25-Aug-08

white-crowned sparrow

1

Flight calls

QUA-R2

25-Aug-08

Wilson's warbler

1

Flight calls

Subtotal

3

QUA-R5

26-Aug-08

blackpoll and orange-crowned warblers

5

Separate observations, 2 blackpoll

QUA-R5

26-Aug-08

white-throated sparrow

4

Separate observations

QUA-R5

26-Aug-08

Wilson's and yellow warblers

6

Separate observations, 3 of each

QUA-R5

27-Aug-08

Lincoln's sparrow

1

Flight calls

QUA-R5

27-Aug-08

yellow-rumped warbler

1

Flight calls

Subtotal

17

QUA-R4

27-Aug-08

Lincoln's sparrow

1

Flight calls

QUA-R4

27-Aug-08

orange-crowned warbler

1

Flight calls

QUA-R4

27-Aug-08

savannah and white-crowned sparrows

2

One of each, flight calls

QUA-R4

27-Aug-08

small bat

1

Flight calls

Subtotal

5

QUA-R3

28-Aug-08

Lincoln's and white-crowned sparrows

10

Separate observations, 7 Lincoln’s

QUA-R3

28-Aug-08

orange-crowned & yellow-rump warbler

8

Separate observations, 5 YRWA

QUA-R3

28-Aug-08

Wilson's and yellow warblers

9

Separate observations, 5 yellow

QUA-R3

29-Aug-08

savannah sparrow

1

Flight calls

Subtotal
TOTAL

28
80-100
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Fall Stop-over Surveys
During fall stop-over surveys, 1,355 individuals of 38 species were encountered. Some were estimated as
residents (Table 5.7-27); others stop-over species. On August 1 and 3, dark-eyed juncos and pine siskins
were abundant either migrating or forming winter flocks preparing to migrate. On August 2, seven wood
warbler species were interpreted as stop-overs. On August 3, 61 white-winged crossbills moved through
the area in noisy groups. On August 28, 430 American robins were feeding on berries and moving in
groups of 100-200 individuals. White-crowned sparrows were observed in increasing numbers on the last
three days of surveys in late August. Six black-throated green warbler (blue-listed provincially) were
observed on August 2 in a mixed wood warbler fallout, the only at-risk species observed.
Table 5.7-27

Bird Species Observed during Fall Stop-over Surveys in August 2008
Survey Date and Location
31Jul

1-Aug

2-Aug

3-Aug

25Aug

27Aug

27Aug

28Aug

29Aug

QUAR2

QUAR6

QUAR5

QUAR4

QUAR1

QUAR5

QUAR2

QUAR4

QUAR3

sharp-shinned hawk

·

·

·

·

·

·

·

·

2

2

northern goshawk

·

·

·

·

·

·

·

·

1

1

merlin

·

·

·

·

·

·

·

1

·

1

hairy woodpecker

·

·

·

·

·

·

·

1

1

northern flicker

·

1

·

1

·

1

1

4

1

9

alder flycatcher

·

·

·

1

·

·

·

·

·

1

least flycatcher

·

·

3

6

·

2

·

·

·

11

Philadelphia vireo

·

·

·

·

·

·

1

·

·

1

warbling vireo

1

·

·

·

·

·

2

·

·

3

gray jay

·

·

2

3

·

3

·

2

3

13

common raven

·

·

·

·

·

2

2

2

·

6

black-capped
chickadee

·

·

4

·

·

·

1

·

·

5

boreal chickadee

·

·

·

·

1

7

·

·

·

8

red-breasted nuthatch

·

·

8

·

·

·

·

·

3

11

golden-crowned
kinglet

·

·

·

·

·

·

4

·

·

4

ruby-crowned kinglet

·

·

·

·

·

·

1

·

2

3

Townsend's solitaire

·

·

·

·

·

·

·

·

3

3

American robin

·

·

·

1

·

2

·

430

31

464

Tennessee warbler

·

·

1

·

·

·

·

·

·

1

Species

Spp.
Totals

Environmental Assessment Application
Quality Wind Project

- 273 -

EPCOR Power Development (BC) Limited Partnership
June 2009

Survey Date and Location
31Jul

1-Aug

2-Aug

3-Aug

25Aug

27Aug

27Aug

28Aug

29Aug

QUAR2

QUAR6

QUAR5

QUAR4

QUAR1

QUAR5

QUAR2

QUAR4

QUAR3

orange-crowned
warbler

2

·

8

·

2

·

·

·

2

14

yellow warbler

1

·

·

·

·

·

·

·

·

1

yellow-rumped
warbler

4

·

8

20

·

6

1

1

11

51

black-throated green
warbler

·

·

6

·

·

·

·

·

·

6

Townsend's warbler

·

·

·

·

·

·

·

1

·

1

blackpoll warbler

·

·

2

·

·

·

1

·

·

3

American redstart

·

·

6

·

·

1

·

·

·

7

mourning warbler

·

2

·

·

·

·

·

·

·

2

Wilson's warbler

·

1

1

·

·

7

2

·

·

11

western tanager

·

·

·

·

·

·

·

·

1

1

chipping sparrow

·

·

1

5

3

2

·

·

2

13

savannah sparrow

·

·

·

·

·

·

2

·

·

2

Lincoln's sparrow

7

·

·

1

·

·

5

1

3

17

white-throated
sparrow

1

8

·

3

2

3

6

·

4

27

white-crowned
sparrow

·

·

·

·

·

·

11

20

90

121

dark-eyed junco

8

129

14

9

2

4

4

37

17

224

purple finch

·

·

·

·

1

·

·

·

·

1

white-winged crossbill

·

·

·

61

·

·

3

·

·

64

pine siskin

·

150

·

77

·

6

4

·

4

241

Total Species/survey

7

6

13

12

6

13

17

10

18

57

Total Individuals

24

291

64

188

11

46

51

499

181

1355

Species

Spp.
Totals

Bats
Bat Habitat in the LSA
The Quality Wind Project is situated on a gently sloping plateau such that the terrain is relatively
homogenous. Generally, this type of terrain has lower roosting and foraging opportunities for bats, as
there are fewer niches to exploit. Much of the area has been historically logged or recently burned and
then salvage logged. Subsequently there are likely few opportunities for tree-roosting bats as they tend to
prefer snags with cavities, crevices or loose bark or foliar tree-roosting bats tend to use large trees, both
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types of wildlife trees being in short supply in the LSA. Foraging opportunities are low to moderate with
only one small wetland in the Project Area) although small and ephemeral streams occur throughout the
LSA. There is low potential for high quality bat roosting habitat in the LSA; an assessment of the
presence of mature forest (structural stage 6 and 7) showed:
•

68% of the LSA likely had nil habitat values;

•

22% had low habitat values; and

•

9% had high habitat value potential.

Bat Activity at the Acoustic Monitoring Sites
Table 5.7-28

Bat Activity (Bat Passes/Night) in the LSA from July 15 to October 6, 2008
JULY

SEPTEMBER

A1269 A1277 A1281 A1288 A4242 A1269 A1277 A1281 A1288 A4242
Number of Nights

16

11

16

17

0

30

30

8

30

30

Total Passes

52

23

684

17

-

10

15

2

12

12

Mean Passes/Night

3.3

2.1

42.8

1.0

-

0.3

0.5

0.3

0.4

0.4

Minimum Passes/Night

0

0

0

0

-

0

0

0

0

0

Maximum Passes/Night

10

5

126

4

-

3

4

1

3

3

Standard Deviation

3.3

1.6

49.4

1.2

-

0.7

0.9

0.5

0.8

0.8

AUGUST

OCTOBER

A1269 A1277 A1281 A1288 A4242 A1269 A1277 A1281 A1288 A4242
Number of Nights

31

31

31

31

19

5

5

5

5

5

Total Passes

177

54

569

31

26

0

0

0

0

1

Mean Passes/Night

5.7

1.7

18.4

1.0

1.4

-

-

.

-

-

Minimum Passes/Night

0

0

0

0

0

-

-

.

-

-

Maximum Passes/Night

44

9

87

4

10

-

-

.

-

-

Standard Deviation

8.6

2.0

27.4

1.3

2.4

-

-

.

-

-

A total 1,685 bat passes were recorded at the five Anabat stations from July 15 to October 6. The
sampling represented 356 detector nights; the overall bat activity for this period was 4.7 passes/night.
Because detector A1281 malfunctioned for much of September and detector A1272 malfunctioned July
15 to August 13 (replacement A4242 installed in mid-August), it is difficult to compare overall monthly
activity rates among the five sites. Nevertheless, highest bat activity was at site A1281, a closed
deciduous forest (structural stage 5) on a slope (Table 5.7-28). Mean monthly passes/night recorded at
this site in July and August was 3-40 times greater than at the other sites. Bat activity among the other
sites was similar.
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Nightly and Monthly Variation
Horn et al. (2008) demonstrated that nightly variation in bat activity at wind energy projects was correlated
with insect activity and local weather patterns. Bat activity in the LSA was highly variable from night to
night both within and among stations with nightly passes ranging from 0 to 126 (Table 5.7-28; Figure 5.712). Bat detections often varied substantially on consecutive nights at the same site. A1281 recorded 82
bat passes on July 28 but only nine on July 29. Activity on the same night could be inconsistent among
the five detector sites. On July 24, A1281 recorded 126 bat passes the highest number of bat passes
recorded in a single night during the entire study, on the same night A1269 and A1288 had no bat activity.

Figure 5.7-12

Variation in Nightly Bat Detections (Passes/Night), July-October 2008 at the two
Sites with Highest Activity
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All Anabat sites showed a similar pattern with bat activity highest in July and August then declining
markedly by late August through September (Table 5.7-28; Figure 5.7-12). There was no obvious pattern
of an influx of migrating bats in August or September. Bat activity was higher in August at A1281; in
contrast highest detection rates were in July at A1269. The few nightly detections in late July resulted in a
bimodal pattern for both A1269 and A1281, with peaks in early July and early August (Figure 5.7-12).
However, this pattern may simply reflect weather conditions (temperature, wind) resulting in low bat
activity in late July. By September, bat activity was reduced to a few detections per night at a site (Figure
5.7-12) and on some September nights there were no bat detections. Detector A1281, the site with the
highest bat activity, malfunctioned September 3-23. However, the number of detections at this site from
August 19-31 was reduced to only 0-2 passes/night suggesting a pattern of late summer declines in
activity similar to the other sites. By October, bat activity had ceased at the five sites with only one
detection on October 1 and none for the remainder of the sampling period.
The only comparable Anabat data from northern B.C. obtained with flash card Anabat detectors and cable
microphones is from a site on a mountain near Chetwynd (Nagorsen, unpublished). Variation from nightto-night and among sites was also high at the four Chetwynd sites (Table 5.7-29). However, the
Chetwynd sites generally showed much higher bat activity levels in July and August than in the LSA.
There were higher bat activity levels at most Chetwynd sites in September. Variation in nightly activity at
one site showed a bimodal pattern with peaks in early August and early September.
Table 5.7-29

Bat Activity (Bat Passes/Night) in the LSA and Near Chetwynd (2007)

Location

Jul

Aug

Sept

Oct

Mean

Max

Mean

Max

Mean

Max

Mean

Max

3.3

10

5.7

44

0.3

3

0

0

Quality (2008)
A1269
A1277

2.1

5

1.7

9

0.5

4

0

0

A1281

42.8

126

18.4

87

0.3

1

0

0

A1288

1.0

4

1.0

4

0.4

3

0

0

A4242

-

1.4

10

0.4

3

0.2

1

3.4

8

0.7

7

0.1

1

Chetwynd (2007)
Site1

73.9

239

Site 2

29.1

209

28.0

268

3.2

22

0.3

2

Site 3

15.8

82

20.3

47

20.1

236

0

0

Site 4

6.6

40

12.3

68

15.9

72

0.1

1
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Species Detected
The Anabat files could be assigned to six groups (Table 5.7-30). About 76% of the 1,685 recorded
passes were assigned to the Myotis group. The Myotis group could consist of as many as four Myotis
species (Table 5.7-3). Unidentified passes represented the second largest group with about 16% of the
passes. Files assigned to this group consisted of fragmented bat calls with insufficient structure to
determine diagnostic call parameters required to assign them to a bat species group. Of the 271
unidentified passes, most (67%) were recorded at A1281. Only 2% of the bat passes were identified as
silver-haired bat; 5.5% of the files were either silver-haired or big brown bats. There were no confirmed
passes of hoary bat.
Table 5.7-30

Summary of LSA Bat Activity (Bat Passes/Night)
Hoary
bat

Silverhaired
bat

Silver-haired /
big brown bats

Silver-haired /
hoary / big
brown bats

Myotis
species?

Unidentified
bat

Jul 15-31

0

4

5

4

662

101

Aug 1-15

0

24

32

6

536

148

Aug 16-31

0

5

28

3

58

17

Sept 1-15

0

0

21

0

13

4

Sept 16-30

0

0

5

1

6

1

Oct 1-6

0

0

1

0

0

0

Total Passes

0

33

92

14

1275

271

% of total passes

0

2.0

5.5

0.1

75.7

16.1

Date

The data show no obvious pattern of an influx of migrating tree bats (silver-haired or hoary bats) in
August or September. But the greatest number of confirmed silver-haired bat passes was recorded from
August 1-15. The proportion of bat passes identified as the Myotis group also declined seasonally from
71% in July to 34% in late August.
Bat Activity and Weather
To determine if the patterns of bat activity revealed by the acoustic surveys were correlated with
meteorological conditions, hourly mean values for three variables were obtained from meteorological
tower L003: ambient temperature (recorded at 2 m), wind speed (recorded at 60 m) and wind direction
(recorded at 70 m). To compare with bat nightly activity patterns, mean nightly values for 82 consecutive
nights from July 16 to October 5 were calculated for temperature, wind speed and wind direction. To be
consistent with the Anabat data, a night was considered to span two calendar days (e.g., the night of 16
August is from 18:00 hr on August 16 to 0600 hr on August 17). Bat activity was based on the total
number of bat passes/night recorded at the four Anabat sites (five detectors).
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Mean nightly temperatures ranged from 0.1-20.9°C. Bat activity was strongly correlated with mean nightly
temperature (r=0.58, P=0.00). Although variation was high, there was a clear trend for increasing bat
activity on warmer nights (Figure 5.7-13). Bat activity was greatly reduced below 9°C. The lowest nightly
temperature with bat activity was 1.1°C on September 25 when one bat pass was recorded.

Figure 5.7-13

Association of Total Nightly Bat Activity and Mean Nightly Temperature (°C), Based
on Temperatures Recorded at 2 m Height at L003 from July 16 to October 5
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Association of Total Nightly Bat Activity and Mean Nightly Wind Speed (m/s),
Based on Wind Speed Recorded at 2 m Height at L003 from July 16 to October 5

Total bat activity was negatively correlated with mean nightly wind speed (r=-0.278, P=0.012). Bat activity
was greatly reduced on nights with mean wind speeds >7 m/s (Figure 5.7-14). The highest nightly wind
speed with bat activity was 10.2 m/s on September 14 when one bat was recorded. No bat activity was
detected when mean wind speed exceeded 10.5 m/s. At wind speeds <7 m/s, bat activity was highly
variable. Mean nightly wind direction ranged from 38-280 degrees. There was no correlation with nightly
bat activity and wind direction (r=-0.024, P=0.831) and a plot (not shown) of wind direction and bat activity
revealed no clear patterns.
Results from the LSA (highest bat activity on warm nights with low wind speeds) are similar to those
reported by Arnett et al., (2008b) for 5 sites in the USA. The relationship between bat activity and
temperature was highly variable night-to-night, but activity generally increased with higher night
temperatures and was markedly reduced below 10°C. Arnett et al. (2008b) also demonstrated bat activity
generally decreased with nightly wind speed; most activity occurred at wind speeds <6 m/s. Reduced bat
activity on nights with higher wind speeds and cooler temperatures can be attributed to the
thermoenergetic constraints of bats with bats entering torpor on cool nights (Arnett et al., 2008b) and
reduced insect activity on cool windy nights (Horn et al. 2008).
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Summary of Existing Conditions
The acoustic data recorded at the Anabat sites cannot be used to infer relative abundance of bats in the
LSA, but the data are an index of nightly bat activity levels. Acoustic detections at the five Anabat stations
revealed moderate to high levels of bat activity from mid July to mid August with bat detections declining
markedly from late August through September. By October bat activity had ceased at the sites.
Total nightly bat activity increased with nightly temperature and decreased markedly below 9°C. Nightly
bat activity decreased with nightly wind speed. On nights with mean wind speeds above 7m/s bat activity
was greatly reduced and no activity occurred on nights with wind speeds >10.5 m/s.
The dominant species group was Myotis bats, accounting for 76% of the Anabat files recorded. Their
detections in July and early August likely reflect both local bats that could be roosting nearby and bats
commuting over the ridges from more distant roosts as far as 5-20 km from the LSA.
No hoary bats were detected. However, the LSA is within the range of this species (see BC Species and
Ecosystem Explorer), and there are acoustic detections of hoary bats from other surveys in the northern
Rocky Mountains so it could be expected in the LSA.
Only 2% of detections were identified as silver-haired bats. Most detections of this migratory tree bat were
in early August. Migration patterns and timing of the autumn migration for this species in northern British
Columbia is essentially unknown. Schowalter et al. (1978) reported that in Alberta the autumn migration
begins as early as August 7 and it is possible that the increase of acoustic detections at the LSA in
August represents and influx of migrants, though as noted numbers are low compared to other species.
5.7.2

Potential Impacts and Proposed Mitigation

Migratory bats, migrating raptors, migrating birds, and breeding birds are the VEC assessed.
5.7.2.1

Construction

Birds
Habitat Loss/disturbance
Construction activities are not expected to have significant habitat loss/disturbance impacts on breeding
birds and birds in migration (including raptors). The LSA already supports various industrial uses, leaving
the landscape in a relatively constant state of activity and alteration; forestry (1,190 ha of cut-blocks and
71 ha of forestry roads in the LSA), oil and gas development, and bisected by a highway and industrial
roads. Also, the 2006 Hourglass fire in the LSA has altered approximately 3,100 ha of forest (see
Figure 2-1) in the LSA. The existing habitat disturbances (footprint and ongoing industrial activities)
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contribute to an environment that offers low habitat values to resident birds and birds on migration, such
that construction (construction activities and footprint effects) of the Quality Wind Project are not
anticipated to have an impact. The LSA is predicted to have no habitat of high value to regionally
important raptor species (broad-winged hawk and northern goshawk), and stand watch observations
support this prediction with no broad-winged hawks seen, and only 11 northern goshawks seen (all
presumed to be on migration judging by flight direction). The LSA has mostly low and nil value habitat for
broad-winged hawk and northern goshawk.
There is little forest in the impacted parts of the LSA that offers breeding or stop-over habitat for resident
or migrant birds, including threatened passerine species. Typically the species seen during breeding bird
surveys and stop-over surveys were common and widespread species (e.g., dark-eyed junco, American
robin and pine siskin) that are unlikely to be affected by approximately 278 ha of habitat alteration
(approximately half of which is already disturbed areas), all of which were in low numbers. There were
only 80-100 individuals noted in fall stand watch surveys and 1,300 in stop-over surveys (of which 78% of
which were four common species American robin, pine siskin, white-crowned sparrow and dark-eyed
junco). The portion of the LSA with the most diversity of bird species (Transect 5) will not be impacted by
project-related infrastructure; much of which has been purposefully located in areas with existing habitat
loss/disturbance impacts from transportation (Highway 52), oil and gas (access roads to well sites),
forestry (forest service roads and cut blocks) and fires (Hourglass Creek Fire). Much of the habitat
loss/disturbance due to the project is already disturbed by logging (37 ha), burned (92 ha) or existing
roads (23 ha).
In the Peace District, four wood warbler species that are more common to the east occur occasionally; in
this area they are at-risk species. Three of these species, the black-throated green warbler (blue listed),
Connecticut warbler (red-listed) and Canada warbler (blue-listed and threatened) were noted in or close
to the LSA. Black-throated green warbler was observed during breeding bird surveys in Transect 1 at the
north end of the LSA (15), and in stop-over surveys after radar observations (one in spring and eight in
fall). One Canada warbler was observed during a stop-over survey and two Connecticut warblers were
noted in breeding bird surveys in an area no longer in the LSA (Transect 9). The presence of these
species is likely an indication of fallout during migration, as there is little habitat in the LSA that is suitable.
There are very few mature riparian white spruce or mixed white spruce and deciduous (trembling aspen)
forests with a conifer component (Blood and Backhouse 1998) for black-throated green warblers, or
deciduous leading mixed forests with rich ground layers for Canada warblers (Cooper et al. 1997). In one
location where there is potential habitat for black-throated green warbler, Transect 1 at the north end of
the Project Area, a minimum 100 m buffer from development around an the active mineral lick will be
instituted, which will also benefit habitat for this warbler species.
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Pre-clearing raptor nest surveys (including for northern goshawk) will be conducted to avoid impacts on
any active raptor nests (or inactive nests of bald and golden eagles, peregrine falcon, osprey and
gyrfalcon).
Vegetation clearing will be conducted outside the bird breeding season (May 1 to July 31), if possible, to
avoid impacts to breeding birds and to comply with the Wildlife Act and Migratory Birds Convention Act. If
clearing must occur in this period, bird nest surveys will be completed and any trees with active nests will
have a 25 m disturbance-free buffer applied until the nests are inactive. If active nests cannot be avoided,
a permit through the Wildlife Act will be obtained for nest disturbance
Habitat Fragmentation
Habitat fragmentation from the construction of road and transmission line corridors is not thought to be an
impact to resident and migrating birds largely due to the existing level of habitat fragmentation from the
existing well developed network of forestry, oil and gas roads, cutblocks and the highway through the
Project Area and the location of project-related infrastructure along those existing disturbances. Of the 52
km of roads required for the project, approximately half will be upgrades to existing roads, and of the 27
km of transmission lines, 3.9 km is adjacent to the existing highway, and more adjacent to smaller roads.
Also, transmission lines do not require full vegetation clearance, allowing seral shrub species to grow in
the corridor and limiting the barrier to birds. Further disturbance as a result of the Project is not expected
to reduce remaining habitat to sizes below those used by birds in the LSA and will not create greater
barriers to bird transit than already exist. For similar reasons, roads and transmission lines associated
with the project are not expected to contribute to edge effects; the indirect alteration of habitat conditions
in remaining forest as a result of greater exposure to sunlight, wind, and access to predators and nest
parasites (e.g., brown-headed cowbirds) (Towson University Press 2008) at a new boundary. Such
effects are already negatively affecting forest dependent species in the LSA (e.g., three-toed
woodpecker) and benefitting birds of more open habitats or generalists (e.g., mourning warbler).
Mitigation for habitat loss/disturbance and industry practices are sufficient to address the minimal impacts
of habitat fragmentation; no monitoring is presumed necessary.
Sensory Disturbance
Sensory disturbance from construction activities is not anticipated to impact resident or migrating birds as
the magnitude of impacts above those already common in the footprint for the Project are low. The
existing highway and industrial activities already provides a level of noise and activity that birds (that are
mostly common generalists) in the area are habituated to. Further, the impacts of construction noise are
temporary, for two years only, after which time the noise will revert to close to current levels.
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Summary – Bird Impacts during Construction
Standard mitigation measures to reduce the impacts on resident and migratory birds are recommended to
reduce impacts. These are those noted in habitat loss/disturbance and mitigation of contruction related
impacts.
Assuming the mitigation recommended above is completed, construction of the Quality Wind Project will
have low impacts on resident birds or birds (including raptors) in migration. In coming to this assessment
the following has been considered:
•

The extent of impacts is small (project footprint only) and the magnitude of habitat
loss/disturbance, fragmentation and sensory disturbance impacts to migrating and resident birds
is negligible – largely due to the low level of potential project-related effects;

•

Noise and activity from existing uses in the LSA (developed context) already influence bird use
(as evidenced by generally common species present);

•

The duration of construction impacts are short-term (two years of construction) and reversible,
after which time there will be no further construction-related impacts (see operation for ongoing
and long-term operational related impacts to birds in migration);

•

There are mitigations available to reduce and or avoid impacts, for example completing
vegetation clearing outside bird breeding season and/or avoiding clearing trees with nests; and

•

The existing environment is already affected by industrial and transportation activities (developed
ecological context) such that additional low-magnitude impacts from construction of the Quality
Wind Project will not increase impacts on birds in migration.

Bats
While migratory tree bats are most at risk from wind energy developments, all bats that use trees could be
affected by vegetation clearing for construction. However, there is low potential to remove roost trees for
the seven bat species that potentially occur in the LSA because only small parts of the 278 ha affected
have suitable roost trees. Substantial portions of the Project footprint have been logged (37 ha) or burned
(92 ha), and 23 ha is over existing roads. Sensory disturbance from construction activity could affect
roosting bats (if present).
There is low potential for high quality bat roosting habitat in the LSA, as an assessment of the presence
of mature forest (structural stage 6 and 7) in the LSA showed:
•

68% of the LSA likely had no habitat values;

•

22% of the LSA had low habitat values; and

•

9% of the LSA had high habitat value potential.
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Hoary bats roost in foliage; the other species present, or likely present, roost in tree cavities or under
bark. Roost trees may be used in subsequent years, but bats frequently shift their roosts in summer, each
requiring a number of roost trees. No rock cliffs with potential for summer crevice roosting or abandoned
mine adits or natural caves that could be used as hibernacula by bats were present in the LSA. The
gently sloping plateau of the LSA is relatively homogenous, which generally has lower roosting and
foraging opportunities for bats as there are fewer niches to exploit. As much of the area has been
historically logged or recently burned and then salvage logged, there are likely few opportunities for the
migrant tree-roosting bats as they tend to prefer snags with cavities, crevices or loose bark or foliar treeroosting bats tend to use large trees, both types of wildlife trees being in short supply in the LSA.
Foraging opportunities in the LSA are low to moderate with a limited number of ponds and wetlands (only
one in the Project Area) although small and ephemeral streams occur throughout the area. There are no
anticipated impacts to the foraging availability by bats from construction as the area is already a
landscape of clearings and forest, and the project will avoid the few wetlands that are present.
Avoiding tree clearing during breeding season when pregnant or nursing females are particularly sensitive
to disturbance will minimise impacts to roosting bats, if present. Such impacts can be mitigated or avoided
by clearing in winter (October through April), or by assessing trees for roosting bats if trees are to be
cleared during the period of occupancy (May through September). Such mitigation is similar to that for
birds, but for a slightly different period.
Mitigation of Construction Related Impacts to Birds and Bats
The following practices have been included in design (avoidance measures) or are proposed during the
construction to minimize impacts to bird and bat VEC:
•

Design has been planned away from important habitat features; and

•

Turbines are not located within known bird migration paths (none known from the LSA).

5.7.2.2

Operation

Migrant and Resident Birds and Raptors
The potential impacts on birds in migration and resident birds during the operation phase of this project
that have been assessed are:
•

Collision with wind turbines;

•

Attraction to turbine lighting, particularly during inclement weather, leading to collisions; and

•

Collision with power lines.
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As there are few habitat values in the LSA that will be impacted by the Project footprint, there are very
few displacement impacts for birds on migration anticipated. Activity and numbers of birds from nocturnal
surveys and point counts indicate that birds are transiting over the LSA, not actively seeking habitats in
the LSA (for example as a breeding or staging location). Existing use of habitats in the project area
appears to be low to moderate compared with other sites in this region (Bear Mountain and several other
sites under study). There is one wetland in the Project Area (which will be avoided) and nearby there are
only a few other wetlands or other habitat features that provide for birds. Birds that were observed in
higher numbers during surveys were common and numerous in the region (American robin, dark-eyed
junco, white-crowned sparrow and pine siskin). There is some evidence that at-risk species noted in the
LSA such as the black-throated green warbler occur at higher numbers during stop-over events and
migration pulses than background levels, but even these numbers were low (<20 during summer and fall).
As a result of the low habitat values, and as a consequence low numbers and diversity of birds in the
LSA, operation of the project is not expected to force birds away from habitats they require while on
migration or breeding.
Collision Risk (Turbines) – Birds on Migration
Avian nocturnal passage rates during 2008, varied from 47 – 3,612 observations/km/hr in spring and 43 –
893 observations/km/hr in fall per survey. On average, 30% of avian observations during spring surveys
for the Quality Wind Project were in the proposed turbine rotor swept area (range = 4-50% per survey)
during fall it was 18% (range = 2-34% per survey). Most waterfowl flew above proposed turbine
elevations, while other groups were observed at, above and below. On most survey nights, the passage
rates were relatively low and comparable with other results from other wind energy projects in BC (see
below). For one night in the spring and four nights in the fall, passage rates were relatively high, indicative
of a migration pulse. On those nights the proportion of avian observations in the rotor swept area for
proposed turbines was low, 20% for the one day in spring and 14% (range = 7-24%) for the four days in
fall with highest passage rates. This is indicative of birds in migration pulses and/or those in favourable
weather migrating at relatively higher elevations, so a lower proportion of birds on such days were at risk
from collision with proposed wind turbines compared with those travelling on other days.
By way of comparison of nocturnal passage rates and proportions of birds in proposed rotor swept area
with the results from other similar projects, at Bear Mountain (southwest of Dawson Creek) in 2006 had
nocturnal avian passage rates per survey from 91 – 651 obsv./km/hr in spring and 49 – 148 obsv./km/hr
in fall. During vertical surveys at Bear Mountain the avian observations in potential turbine airspace in
spring was 26% (range = 13 – 39%), and in fall it was 29% (range = 26 – 36%) (Hemmera 2006). For the
Wartenbe project (southeast of Chetwynd) in 2007 there were 9.8 obsv./km/hr during northward (spring)
migration on the horizontal radar and none for vertical, and no avian observations during 280 hours of
horizontal or vertical surveys in southward (fall) migration (Jacques Whitford 2007). At Dokie (west of
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Chetwynd) during southward (fall) migration) the number of observations recorded at two different sites
was 225.8 obsv./km/hr (south Dokie) and 107.5 obsv./km/hr (north Dokie). No northward (spring)
migration data are given for Dokie. These data are not directly comparable to the Quality Wind Project, as
the passage rates have been lumped across survey periods rather than being reported as daily results.
The proportion of birds flying at and above turbine height was not reported for Dokie and Wartenbe,
though the majority was indicated to be above turbine height in spring and autumn (Jacques Whitford
2007). At Holberg on north Vancouver Island in fall 2004, passage rates varied from 4 – 100 targets/km/hr
per survey. Vertical surveys measured 42% (range = 18 – 67%) of avian targets to be flying at rotor
height (Hemmera, 2004).
The Quality Wind Project showed similar proportions of observations flying in proposed turbine airspace
as were observed at Bear Mountain in spring, and lower proportions for the fall. The Quality Wind Project
surveys also showed a wider range of passage rates than at Bear Mountain, and both locations showed
higher passage rates than at Holberg. The range observed in the Quality Wind Project surveys was likely
caused by an extended period of unsettled weather which appeared to discourage migratory behaviour,
followed by more suitable weather for migration. The more suitable weather likely contributed to a large
migration pulse associated with a combination of pre-existing adverse weather conditions (a week of
unsettled weather plus two days of rain and thunderstorms with high adverse winds) followed by a
favourable weather window.
The differences between these projects and the Quality Wind Project are probably due to variations in
geographic location (Vancouver Island vs. Peace District) and topography with respect to migratory
routes, differences in turbine type and turbine placement at a wider range of elevations and regional and
annual weather patterns and survey effort. The results of the Quality Wind Project studies, which are
calculated using only elevation ranges of turbine rotors within view of each radar placement, may
overestimate the proportion of avian observations predicted to be in rotor swept area. The analysis
presented here assumes rotor swept area covers the entire radar viewscape, rather than each being
separated by approx 250 m of non-rotor swept area, and that the elevation range is from the bottom of
the lowest rotor (agl) to the top of the highest for all turbines in radar viewscape.
Like the Bear Mountain, Dokie and Wartenbe projects, the proposed rotor swept area for the Quality Wind
Project covers a narrow elevation range because the project is on a flat to gently sloping plateau. Such
situations are considered to pose a lower collision risk for birds than at a site such as Holberg where the
rotor swept area covers a wider elevation range. Data from the Quality Wind Project and Dokie and
Wartenbe are not directly comparable because of analyses differences, if the Quality Wind Project radar
data were also lumped and averaged the spring passage rate would be 462 observations/km/hr
(horizontal and vertical) and the fall passage rate would be 303 observations/km/hr, higher than at Dokie
and Wartenbe but within a similar range.
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Collision Risk (Turbines) – Raptors
For raptors the observed daily passage rates ranging between 0 and 1.6 raptors per hour in the spring
and 0 to 4.75 raptors per hour in the autumn are similar to those reported from the Dokie and Wartenbe
wind projects in 2007 (Jacques Whitford 2007). For both Dokie and Wartenbe projects in the spring the
passage rates were 0.7 raptors per hour (range 0 – 19 raptors per hour). In the fall they were higher (as
were those for the Quality Wind Project) at 3.3 to 8.6 raptors per hour (depending on the survey site).
The variability in raptor (as well as nocturnal migrant) passage rates through the spring and fall seasons
is likely reflective of days when weather conditions are more optimal than others for migration. On days
following poor weather, passage rates were higher. The peak raptor passage rates in spring were on 28
and 29 April, and in fall in late September / early October. During the fall peak there was variability, days
with low passage rates (<1 raptor/hr) occurred on September 30 and October 2 and 7, following or
preceding days with the highest passage rates (~>4 raptors/hr).
The direction of travel of raptors observed in the LSA is largely indicative of birds on migration, rather
than resident birds. There were some species observed in the LSA that are likely residents; comments on
roosting behaviours indicate that observations of northern hawk owl are one or more residents. For most
other raptors the habitat values in the LSA indicate low likelihood of many residents, and as noted above
their behaviours and flight directions (northerly in the spring and southerly in the fall) are likely migratory.
A small proportion of raptors were noted in proposed turbine airspace, particularly smaller raptors that rely
more on powered flight (e.g., sharp-shinned hawk, red-tailed hawk rough-legged hawk and northern
goshawk) rather than the larger soaring raptors (e.g., bald and golden eagles).The low numbers of
raptors in the LSA at proposed turbine elevations, and the low proportion of raptors in collision data from
operating wind energy projects (2.7% of fatalities, Erikson et al. 2001) showing the likelihood that raptors
can avoid turbines, indicate low risks. James (2008) shows behavioural observations of raptor species at
stationary and operating turbines, all of which indicate some level of awareness and a low level of
collision risk.
The combined average raptor fatality rate for 14 wind energy projects in North America with standardised
collision monitoring protocols was 0.03 raptors per turbine per year (NRC 2007); which if accurate for the
Quality Wind Project would equate to 2.3 raptors per year. This figure includes some wind energy projects
with higher-risk lattice towers; and for three of five projects in the USA Pacific Northwest where raptor
fatalities were separately reported in analyses there were no fatalities (NRC 2007 and CEC 2008). In an
extensive review Kingsley and Whittam (2005) report on few raptor fatalities at wind energy sites outside
other than Altamont (California, USA) and Tarifa (Spain) where raptor impacts were high due to poor
siting; 2.7% of turbine collision fatalities were raptors.
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Collision Risk (Turbines) – 2008 Migration Pattern
Migration activity for nocturnal migrants and raptors is estimated to be widespread throughout most
regions of BC and migration pulses are expected to occur in almost all locations in concert with
favourable weather patterns. This in conjunction with a more concentrated spring migration period (as
compared to the period in fall) is likely to lead to variability in passage rates and peaks of migration, both
of which were observed for the Quality Wind Project in 2008. Such observations are not thought to be
unique to this site; rather they are likely a common event at most BC locations. The background passage
rate of migrating birds is likely low to moderate, but if inclement weather prevents or discourages
movement birds will fall out (land) awaiting favouarble conditions such as a light tail wind which triggers a
large migration event (Gauthreaux and Besler 2003, Young and Erickson 2006 and CEC 2008). Seasonal
variations may serve to further increase the number of migrants in such an event, and the late migration
in spring 2008 across B.C. may have been such a situation. There were generally cold temperatures and
adverse weather conditions late into the spring and typically early migrants such as yellow-rumped
warblers were seen in fallouts with species like yellow warblers that are usually seen in the middle of the
migration period. This situation was noted in areas south of Tumbler Ridge in 2008 leading to the
observation that province-wide migration appeared to be ‘late’ in 2008. Anecdotal and as yet unpublished
reports from other wind energy project investigations in spring 2008 show high passage rates (>5,000
obsv./km/hr) on favourable migration nights.
Collision Risk (Turbines) – Breeding Birds
There are indications that breeding (resident) birds are less at risk from collisions with wind turbines than
migrants because they are habituated to them (Kingsley and Whittam 2005). Also, research shows that
most birds change their flight behaviours to avoid wind turbines (Strickland et al. 2001) and in doing so
are well aware of turbines (James 2008). Such observations are borne out in the low numbers of fatalities
per turbine per year (or per installed MW) at operating wind energy projects. Barclay et al. (2007) report
on the number of birds killed per turbine from approximately 32 operating wind energy projects in North
America. For medium-sized projects (10 – 100 turbines that are about the same size as the proposed
Quality Wind Project there was a range of 0.65 to 3.6 birds / turbine / year killed. The average was 1.64
birds per turbine. An earlier (Erikson et al. 2002) study concluded that for wind turbines in the USA there
was on average 2.19 birds killed per turbine per year, but estimates as low as 0.63 birds per turbine are
given (Kingsley and Whittam 2005). Passerines are the most abundant bird group in the Quality Wind
Site, and from most terrestrial ecosystems. They are also the most common fatality from collisions with
wind turbines (NRC 2007). Erickson et. al. (2001) reported that 78% of fatalities from 31 North American
wind energy projects were passerines. Such results are borne out in other studies too; 79% of fatalities at
Erie Shores, ON were passerines, 48% of which were migrants (James 2008).
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Some characteristics of bird species or groups make them more or less vulnerable to collision. Birds that
perform aerial courtship displays (e.g., horned lark, vesper sparrow and bobolink) are absent from the
LSA, but such species are among the most at-risk birds from wind turbines (NRC 2007). Waterfowl in the
LSA were generally observed flying well above the rotor swept area and are thought to be at low risk, but
for some waterfowl and other species characteristics such as flight patterns and lack of maneuverability
make them more at risk of collision (Langston and Pullan 2003) even if they are present in low numbers
(CEC 2008). Vulnerable species such as storks, cranes, herons, sea ducks, grouse and terns are absent
from the LSA, but passerines and eagles are present. For these species as noted above, the impact is
thought to be low because for passerines those present are common and the small geographic extent of
such impacts would not affect populations unless high proportions of breeding females or young males
were affected thereby lowering breeding rates and recruitment and thus overall populations. Only two atrisk species were noted in the LSA and only in low numbers such that these impacts are thought to be
unlikely. For raptors, as noted above there were low numbers and most were flying above turbine height.
Sensory disturbance due to turbine operation will persist throughout the life of the project; however, it is
expected that resident birds will become habituated to turbine activity (Slabbekoorn and Peet 2003 and
Tempel and Gutierrez 2003).
Collision Risk (Turbines) – Mitigation
Much can be done to decrease the risk of bird and bat collision at a wind farm through appropriate design
at the outset. The following design guidelines (adapted from Langston and Pullan 2003) have been used
in the design and location of the Quality Wind Project, and all will be adhered to during final design:
•

Spatially distributing wind turbines greater than 30 m apart (rotor tip to rotor tip);

•

Avoiding uniform parallel rows of turbines that present a barrier;

•

Avoiding valleys or passes frequented by birds and or bats;

•

Avoiding habitat features important for birds (wetlands and lakes);

•

Avoiding large numbers of turbines (> 1,000) in an area; and

•

Using turbine designs that reduce the risk of bird collision (e.g., using solid towers with no bird
perching positions (not lattice towers and stays), avoiding fast rotating blades (>50-72 rpm), and
using flashing warning lights).

Adherence to the above design guidelines and the commitment to a monitoring program in adherence to
Environment Canada guidelines (Environment Canada 2007a) are considered appropriate mitigation for
Quality Wind Project. The values identified (Section 5.7.1) do not indicate the need for further mitigation
actions; the site of the Quality Wind Project is not considered a concentrated migration route that should
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be avoided or for other mitigations are necessary. However, the follow-up and monitoring program
proposed for the project, which will include carcass searches of areas around the turbines when
operational, will verify if there is the need for additional mitigation, and the mechanism by which that
would be added to project operations.
Collision Risk (Turbines) – Summary
The potential mortality risk to resident (breeding) and migratory (nocturnal neo-tropical migrants and
raptors) bird collisions with turbines is assessed as low. This assessment is based on reported low levels
of bird mortalities at operational wind energy projects in North America, and data collected in 2008 at the
proposed Quality Wind Project, in particular:
•

The generally low numbers of birds (mostly low passage rates and low stop-over counts);

•

Their altitudinal distribution (most are on migration and flying above proposed turbines);

•

The prevalence of mostly common species (small numbers of only two at-risk species noted);

•

The absence of topographical or wildlife features such as a mountain passes, valleys or wetlands
that concentrate bird movements into airspace with turbines; and

•

Disturbed (developed) habitat in the LSA from forestry, oil and gas activities, a provincial highway
and the Hourglass fire.

The geographic extent of potential impacts would likely not extend beyond the region, depending on
effects to at-risk species; of which only two were noted in the LSA and only in low numbers. There is
potential for impacts to populations of some localized species, but the most numerous species present
and the group most likely to be affected, are common passerines. These predictions account for the
suspected ability of birds to avoid turbines and the generally low number of birds killed per turbine for
medium-sized projects such as the proposed Quality Wind Project (average 1.64 birds per turbine per
year, Barclay et al. 2007). An earlier (Erikson et al. 2002) study concluded that for wind turbines in the
USA, there was on average 2.19 birds killed per turbine per year. Even with such low predictions of
impacts, passage rates alone are not sufficient to draw inferences about collision risk. There is an
absence of studies that enable a link to be drawn between bird abundance and flight path studies and
mortalities such that predictions of risk can be made (de Lucas et al. 2008). For example there are no
pre-wind farm passage rate data available from the mortality studies summarized by Erickson et al.,
(2002). However, Young and Erickson (2006) suggest that the proportion of migrants killed by wind
turbines is small compared to the number of birds flying overhead and avoidance rates are likely higher
than 50% for most birds under most conditions; but there are unknowns particularly during inclement
weather (Plissner et al. 2008). As such bird diversity, abundance and passage rates have been used in
conjunction with topographic information, habitat characteristics of the Quality Wind Project site and data
from studies on other wind energy projects in this assessment.
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The mitigation measures to avoid impacts at the outset through appropriate design and location outlined
above, and monitoring and follow-up actions, are expected to reduce the predicted project-related effects
on migrating birds such that low residual impacts are predicted. While there is some uncertainly in this
prediction relating to an absence of operating wind energy projects in northeast British Columbia and how
to assess risk based on bird abundance and passage rate data, a follow-up and monitoring program as
per the requirements of CWS (Environment Canada 2007b) and based on adaptive management
principles will be developed prior to operations and run for at least three years to provide a process to
institute further mitigations (should monitoring results require it). The monitoring and follow-up program
will confirm that the assessment of significance in this application is accurate, and provide a process for
altering mitigation should monitoring results indicate the need.
Attraction to Lights
Attraction of birds (and bats) to lighting, particularly when low cloud or fog causes limited visibility and
creates a pool of light around the lighted structure, has been observed to be problematic at coastal
lighthouses, airport ceilometers, television towers, smokestacks and tall buildings (Gauthreaux and Belser
2003 and Evans et al. 2007. Evans et al. (2007) indicate that lighting on turbines may assist in reducing
collisions during high visibility weather conditions, but lighting can attract avian migrants during inclement
weather conditions, causing disorientation (Kingsley and Whittam 2003 and Evans et al. 2007). A recent
meta-analysis of avian fatalities at wind facilities in the United States suggests no large differences in
fatality rates at lit and unlit turbines (Erickson et al. 2008) and another study shows a mortality rate at
numerous facilities of less than one fatality per turbine per year (Gehring et al. 2008). Lit communication
and other types of very tall towers present a higher risk to birds than do smaller lit tower such as wind
turbines (CEC 2008). During studies for the Holberg Wind Energy Project (Hemmera 2004) passerines
and shorebirds were observed flying in circles in the fog around a lighted structure of similar height as a
turbine tower by both radar and audiovisual surveyors. Disoriented birds fly in tight circles around the light
source and mortality may occur due to collisions with the lighted structure and/or other birds. The
energetic consequences of this may also affect survivorship during long distance migration. During warm,
calm weather, lighting might attract insects, which could attract birds and bats.
Transport Canada will require the installation of lights on wind turbines for aircraft safety (Visual Flight
Rules routes). Because of the frequently reported mortality of birds owing to disorientation from certain
types of warning lights, researchers recommend the installation of medium intensity white flashing
obstruction lighting. A more recent study shows that green and blue colours attract the least numbers of
birds and, unlike red or white lighting, causes minor or no disturbance of migratory flight orientation (Poot
et al. 2008). As per Transport Canada’s recommendations all lights associated with the project should
flash simultaneously. Research reports a 50-70% reduction in fatalities via the elimination of non-flashing
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(steady) lights (Gehring et al. 2008). Evans et al. (2007) report that flashing lights of any colour attract
birds less than do non-flashing lights, and that despite the reports of red lighting being more attractive to
birds they observed less response to red lights.
Mitigation to minimize the potential for birds to collide with turbines are to adhere to recommendations
that reduce such impacts by lighting towers with medium intensity red or white flashing obstruction
lighting; flashing simultaneously, with the longest possible interval between flashes, and where possible
to reduce the numbers of lights to the minimum required for safety. Such mitigation, if acceptable to
Transport Canada, is predicted to reduce the potential for impacts from lighted towers to a negligible
level.
Collision Risk (Power Lines)
Birds are known to collide with or be electrocuted by power lines (CEC 2002 and Edison Electric 2006).
Groups of birds differ in their susceptibility to these risks, typically larger birds (raptors and large
waterfowl) are more at risk as their wings can span the distance between energised components, but
even small passerine (songbirds) are known to experience some risk (Edison Electric 2006).
The Quality Wind Project will require approximately 45 km of 34.5 kV interconnection cables from the
turbines to the project substation, and a 22 km 230 kV transmission line from the project substation to the
Tumbler Ridge Substation. Where possible (if practical and acceptable to the British Columbia
Transmission Corporation, BCTC) the interconnection and transmission lines required for the project will
adhere to some commonly used practices for avian friendly power lines (World Bank 2006). These are:
•

Aligning power lines to avoid avian features such as nesting grounds and migration corridors;

•

Maintaining 1.5 m spacing between energized components and grounded hardware; and

•

Installing visibility enhancement objects such as marker balls, bird deterrents, or diverters where
there is a risk (CWS has recommended this on lines >300 kV in large valley crossings).

The impacts to birds from interconnection and transmission lines are not predicted to be any higher for
this location than for any other in the Peace District. There are no migration routes or features in the
project area that are considered to be so attractive to birds that the addition of power lines will create an
increased risk. Results from stop-over surveys during the radar surveys for this project show that few
birds stop-over compared to those noted on migration through the area. The numbers of birds with large
wing spans in the LSA (e.g., raptors) are low in comparison with song birds which are much less at risk.
Such factors indicate that no mitigation measures beyond the use of avian friendly designs where
practical and allowed by BCTC are necessary for the project.
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The low likelihood of impacts to birds and the potential availability of mitigation measures indicate that
any impacts from collisions with interconnection or transmission lines are not likely to be significant.
Bats
The most likely long-term impact from operation would be fatalities from bats colliding with or subjected to
barotraumas (Baerwald et al. 2008) from turbines. Barclay et al. (2007) reported that bat fatality rates
were highest when towers were 65 m or higher. With a hub height of 80-100 m, the turbines proposed are
in this higher risk category. However, with no wind energy projects currently operational in British
Columbia, no post-construction fatality data exist. Inferences can be drawn from an extensive review of
the available studies across the USA and southwest Alberta (Arnett et al. 2008a), and this reveals a
general pattern at most wind energy projects.
Bat fatalities often exceed bird fatalities and studies with thermal imaging (Horn et al., 2008) have
demonstrated that in contrast to birds where collisions are random, bats are attracted to the rotating
turbine blades. Estimates of mean annual fatality rates/turbine are highly variable at wind energy projects
ranging from 0.1 to 69.6 bats. Most bat fatalities occur in late summer or autumn, a period that coincides
with autumn migration or dispersal in bats. Fatalities tend to be biased for migratory tree bats, possibly
because of flight behaviours (Erickson et al. 2002). Nevertheless, it’s unknown if bats killed at wind
energy projects were actually migrating. For the Quality Wind Project, these are the migratory tree bats
hoary bat and silver-haired bat. The hoary bat was not detected during acoustic surveys in the LSA, but
likely occurs as it has been detected at other sites in the northern Rocky Mountains. The lack of hoary bat
detections may in part be attributed to microphone heights, which for two Anabats were lower than
recommended (Lausen et al 2008). In Anabat surveys from several wind energy projects in the Alberta
Prairies, comparisons activity rates of hoary bats at 30 m and ground level and found higher passes/night
for hoary bats at 30 m (Baerwald 2008). One of the Anabat sites was at this elevation (A4242 at 25 m)
and had no hoary bat detections, and recent unpublished survey data from a nearby site showed no
hoary bat observations in 2008 from three detectors elevated to 30 m. Microphone heights at the other
sites (Table 5.7-7) were 5-15 m, but while, hoary bats could have been flying above the microphone
range at some sampling sites, silver haired bats were most often detected at site A1281 (10 m
microphone height); this was also the Anabat site with the highest overall bat activity (3 – 40 times more
than other sites). Silver-haired bat were detected at three of the four sites (A1269, A1281, and A4242).
There was no obvious pattern of an influx of migrating tree bats (silver-haired or hoary bats), but the
concentration of detections from August 1-15 for silver-haired bat would be consistent with the autumn
migration period suggested by Schowalter et al. (1978) for Alberta. The silver-haired bat was verified in
only 2% of detections, and could be present in another 5.5% of detections. Most (76%) of observations
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were non-migratory Myotis species or were unidentified (16%). For many operating wind energy project
there are no impacts on Myotis species despite them being present, rather species such as hoary bat are
found as mortalities (Erickson et al. 2002).
It is not possible to determine the likely fatality impact level from acoustic data alone. Assessments of
impacts, particularly the likelihood of migratory bat fatalities from turbines, are hindered by the absence of
a link between pre-construction assessments and post-construction fatalities. For example, the
significance of the number of bat passes/night and the value of this index in predicting bat fatalities is
unknown and is a major data gap in wind farm assessments that may not be resolved before several
more years of research (Kunz et al. 2007). While the creation of openings, clearings, and edge habitats
associated with roads and the turbines has been reported to increase bat use (Kunz et al. 2007), this is
unlikely to lead to impacts at the Quality Wind Project as the LSA is already a mosaic of clearing, roads
and highways and burn area. Further, the assessments of habitat requirements for bats shows mostly nil
and low habitat is present. The most reliable impact assessment will be the post-construction monitoring
of bat fatalities at the turbines.
Mitigation
As explained above, even with more acoustic sampling, it is not possible to reliably predict bat fatality
rates and patterns at turbine sites from acoustic surveys. Mitigation has to be based on the results of
carcass searches after construction. Therefore, the rigorous operational monitoring protocols (as per
Arnett, 2005) involving frequent searches from spring throughout autumn and the development of site
specific bias correction factors for searcher efficiency and scavenging loss will be the key information that
feed into any mitigation requirements. Mitigation such as adaptations to cut-in speeds for those turbines
where there has proved to be an established risk to bats has been very effective; increasing the cut-in
speed to 5 m/s for selected turbines at a wind energy facility in Alberta reduced bat fatalities by
approximately 50% (Baerwald 2008).
Acoustic surveys identified A1281 and the area approximately 15 m around it as an area with higher bat
activity through July and August than other sites, and it had the most silver-haired bats detections. The
turbines near this Anabat location and those near (Figure 5.7-1) A1269 and A4242 where there were also
silver-haired bat detections warrant focus for operational fatality monitoring.
The bat acoustic and meteorological data revealed that bat activity at the Quality Wind Project was
highest on warm nights with low wind speeds. Such information, in conjunction with fatality monitoring,
may be useful if mitigation needs to be developed, as operating wind energy projects have shown an
association between nightly fatalities with local weather (Barclay et al. 2007). Meteorological data will
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continue to be collected for this purpose from the Quality Wind Project. Bat fatality data will be analyzed
to determine if there are predictable periods or nights of high bat fatalities when collisions could be
reduced through mitigation. Such mitigation actions will be developed only if fatality monitoring suggests a
need (Section 5.7.3). In operation, bat activity could be monitored with Anabat systems from spring
throughout autumn for at least one year to evaluate the correlation of bat activity with fatalities and the
effectiveness of measures of bat activity for predicting fatalities, but this is not a project-related
requirement, rather it is for research.
5.7.2.3

Refurbishment or Decommissioning

If the Project if refurbished, impacts on birds in migration and bats are expected to be similar to those of
the operation stage and the same mitigation will be followed. If the Project is decommissioned, most
infrastructure will be removed, roads decommissioned as agreed upon with ILMB and other stakeholders,
areas will be re-graded and re-vegetated. At this juncture impacts to birds in migration and bats are
expected to return to pre-project levels.
5.7.3
5.7.3.1

Residual Impacts and Proposed Monitoring
Residual Impact Assessment

Construction impacts on birds and bats are considered to be minimal to low, largely due to the developed
ecological context of the LSA which offers little habitat value for birds and bats and because the
construction impacts from the Quality Wind Project will be small in magnitude and extent. Habitat
fragmentation is currently a feature of the LSA, as is sensory disturbance from transportation and
industrial activities. The impacts of the Quality Wind Project will not increase these to the point where
birds and bats will be affected.
In reaching the conclusion of low (non-significant) residual impacts for bird collision the following was
considered: generally low LSA passage rates, low numbers of threatened species, a developed
ecological context (discouraging dropout on migration and breeding) and the typically low collision
impacts reported at operating wind energy projects. There is some uncertainly in this prediction relating to
an absence of operating wind energy projects in northeast British Columbia and no understanding for how
passage rates might predict risk. Therefore, a follow-up and monitoring program as per the requirements
of CWS (Environment Canada 2007b) and based on adaptive management principles will be developed
prior to operations and run for at least two years to provide a process to institute further mitigations
should monitoring results require it. The monitoring and follow-up program will confirm that the
assessment of significance in this application is accurate, and provide a process for altering mitigation
should monitoring results indicate the need.
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There are not likely to be lighting-related impacts on birds (and possibly also bats), especially in
comparison to those from other lit structures (high communication towers) and the ability to mitigate
through the application of the generally accepted practice of using flashing (not steady) non-red lights.
Similarly the impacts of transmission lines are expected to be minimal, in part because of the low
numbers of birds observed and the ability to mitigate should impacts be observed.
The low – moderate potential for residual impact on bats from collision / barotrauma risk is more a
reflection of the uncertainty surrounding the prediction, than known risk. There is an acknowledged
inability to link pre-operation detection rates or passes per night to fatalities (Kunz et al., 2007) and this
hinders predictions. There is however, an acknowledged risk to bats that suggest the need for rigourous
monitoring and follow-up mitigative actions should impacts be noted. Such mitigation has been shown to
be effective at other sites, and the success of this mitigation has been considered in this assessment of
potential impact. Also considered is the low habitat value in the LSA, particularly for migratory tree bats
and the low proportion of such bats in the monitoring data. Taking into account the above impacts are low
to moderate.
Table 5.7-31

Predicted Significance of Residual Impacts on Birds and Bats
Extent

Magnitude

Duration

Reversible

Probability

Ecological
Context

Significance

Habitat Loss /
Disturbance (all
bird VEC)

Local

Low

Medium

No

Medium

Developed

Low
(insignificant)

Habitat
Fragmentation (all
bird VEC)

Local

None

Medium

No

Medium

Developed

Minimal
(insignificant)

Sensory
Disturbance (all
bird VEC)

Local

Low

Short

Yes

Medium

Developed

Minimal
(insignificant)

Habitat loss/
Disturbance and
Fragmentation
(bats)

Local

Low

Medium

No

Medium

Developed

Low
(insignificant)

Attraction to Lights
(all bird VEC)

Local

Low

Long

Yes

Low

Developed

No residual
impact
expected

Bird Collisions
(turbines)

Local

Low

Long

Yes

High

Developed

Low
(insignificant)

Bird Collisions
(trans. line)

Local

Low

Long

Yes

Medium

Developed

Minimal-low
(insignificant)

Bat Mortality /
collisions (turbines)
(bats on migration
are a VEC)

Local

Low –
Moderate

Long

Yes

Medium

Developed

LowModerate
(insignificant)

Potential Impact

Note: Ecological context - the ecological environment and its ability to absorb change. See Section 4.6.
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Proposed Monitoring

This assessment of the impact of the Quality Wind Project on birds and bats shows non-significant
residual impacts, but notes uncertainty with some impacts that require monitoring and follow-up to verify
predictions and provide a process to address any impacts that are noted. This section describes the
monitoring required, and the process by which the monitoring information will be evaluated so as to guide
the application of mitigations to reduce any adverse impacts identified. The fundamental element of the
monitoring and follow-up proposed is a feedback loop whereby monitoring results will be evaluated to
verify the results of this assessment, and if inconsistencies are found (i.e., if there are significant residual
impacts) mitigation will be applied. That mitigation will in turn be monitored for its effectiveness (followup), and altered if monitoring results show the need (adaptive management).
For raptors and migrating birds and bats, potential for low level (non-significant) residual effects from
collision / barotraumas risk is identified. No other impact types, for example the potential for habitat loss,
habitat fragmentation or sensory disturbance to affect birds and bats is considered to warrant specific
monitoring. The assessment of no, minimal or low residual impacts is considered to have a high degree of
certainty, largely due to the developed nature of the sites and the low numbers of birds present as a
result. However, to confirm the assessment of low level (non-significant) residual effects from collision /
barotraumas to birds and bats, operational monitoring of bird and bat fatalities will be conducted in the
areas around turbines for two years after commissioning. After the first year of operational monitoring,
results will be analysed and assessed for a decision on the need for mitigations to be assessed.
Following the second year of operational monitoring, the monitoring results (and results on the efficacy of
mitigation if any) will be evaluated and any additional requirements for continued operational monitoring
determined as appropriate. The outcome of the monitoring will be the establishment of ongoing mitigation
actions (if any) and the criteria governing such actions. During ongoing operations (beyond three years
after commissioning) there are opportunities, though no requirement, for further monitoring to be
conducted.
The objective of operational monitoring is to collect site-specific data for migrating and breeding birds
(passerines and raptors) and bats, and confirm the efficacy of data collected prior to operations. The
evaluation will be used to decide on mitigation if the effects have been shown to be greater or lesser than
those that were predicted (follow-up). Operational monitoring for carcass searches will use methodologies
that are consistent with guidelines issued by the Canadian Wildlife Service (Environment Canada 2007b),
and where necessary adapts these for the specific environment and species / species groups of interest
in the LSA and the objectives of the monitoring. Other monitoring guidelines will be used as appropriate
(NRC 2007). Carcass search surveys will be used to monitor fatalities of migrating and resident birds and
bats, and will have late spring / summer and fall surveys of all or a subset of turbines as deemed
appropriate.
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An evaluation of operational monitoring data, plus additional data and information obtained from other
wind energy projects in the Peace District or other relevant locations would be conducted. These data will
be used to establish or alter mitigation that would be applied to the Project. The evaluation will consider
the scientific data for parameters that are useful in devising mitigation for minimizing potential effects on
birds and bats, which are: reactions of biota to blade speed, spatial location of turbine(s) that impact birds
or bats, temporal considerations (time of day and season) and weather. In combination, these parameters
can be used to develop criteria that if necessary might guide mitigation to minimize the effects on
particular species. The parameters for consideration in devising mitigation include results of monitoring
compared to:
•

Turbine location (likely only some turbines will impact birds and or bats);

•

Time of day (no impacts for migrating bats during the day, few for raptors at night);

•

Season (bat mortality shown to be more common in fall than spring, few bats and birds in winter);

•

Blade speed (bird collisions less common at low speeds, but bat fatalities more common);

•

Seasonal variation (long winters may compress spring migration, or extend it into summer); and

•

Inclement weather such as high winds and low visibility that limit bird (and possibly bat) migration.

A monitoring program will be developed six months prior to the start of operations and implemented in the
first spring or fall season following commissioning.
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6.0

SOCIAL, ECONOMIC, HERITAGE AND HEALTH IMPACT ASSESSMENT

6.1

COMMUNITIES AND SERVICES

6.1.1

Existing Conditions

For communities and services, the Local Study Area (LSA) is defined as the Project Area plus a 5 km
buffer. The exceptions are radiocommunications, radar and seismoacoustic systems, where specific
consultation zones take the place of a LSA. The Regional Study Area (RSA) is defined as the Peace
River Regional District.
Data sources for describing regional and local existing conditions included Statistics Canada, District of
Tumbler Ridge, and the Peace River Regional District websites.
6.1.1.1

Demographics and Taxation

The entire Project Area lies within the Peace River Regional District (PRRD), which spans approximately
12 million hectares and had a resident population of 58,264 in 2006 (Statistics Canada, 2007a). Most
residents live within seven incorporated municipalities (including the District of Tumbler Ridge) and four
rural electoral areas.
More than half of the Project Area is within the boundaries of the District of Tumbler Ridge (Figures 1-1
and 6.1-1). In 2005, Tumbler Ridge updated its Official Community Plan (OCP) to address emerging
economic opportunities and demographic changes with new policies to help residents, businesses,
District Council, and administration make beneficial decisions for the community. The District area which
the QWP overlaps is designated Resource and Recreation. Policies under this designation consider and
support resource extraction and development activities like forestry, mining, and oil and gas, and they
encourage environmentally responsible stewardship (District of Tumbler Ridge, 2005).
Development policies and approval processes of either the District of Tumbler Ridge (DTR) or the PRRD
apply to the Project, depending on where the affected parts of the Project lie. The BC Assessment
Authority sets tax assessment rates for property, whether within a municipally incorporated area (i.e.,
inside DTR boundaries) or outside an incorporated area but within a Regional District (i.e., PRRD). The
DTR sends tax notices and collects taxes on land and improvements inside its own boundaries. Outside
those boundaries, the BC Surveyor of Taxes fulfils that function, based on the same assessment rates
but not necessarily the same local mill rates as the DTR. The PRRD would not collect property tax on the
Project.
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Except for a few rural residents, permanent DTR residents reside in the developed town area, shown on
Figure 6.1-1. The permanent population was counted as 2,454 in 2006 (Statistics Canada, 2007b).
However, the Canada Census tends to under-count, and BC Statistics estimated the 2006 population at
2,552 (BC Stats, 2008), see Table 6.1-1. Regardless, local and senior government resources expended
within the District support an additional population of temporary and/or seasonal workers who typically
occupy a high proportion of hotel rooms in town and numerous work camps located anywhere from inside
the developed town site to well outside the District boundaries (District of Tumbler Ridge, 2008a). This
additional transient population can average up to 1,000 and it places an inadequately accounted-for
burden on government and other non-commercial organizations (R. Murray pers. comm., 2008). It also
brings limited business to local providers of commercial goods and services (District of Tumbler Ridge,
2008a).
Census data show that the DTR population grew about five times faster than the population of the PRRD
as a whole between 2001 and 2006. During that period, the PRRD grew by 5.8%, while the DTR grew by
over 32% (Statistics Canada, 2007a & b).
Table 6.1-1

Peace River Regional District & District of Tumbler Ridge Community Profiles, 2006
Peace River Regional District

Tumbler Ridge

2006 population

58,264

2,454

2001 population

55,080

1,851

5.8

32.6

24,019

1,388

22,335

1,046

Population Density (per km )

0.5

1.6

2

117,761.07

1574.45

% Change in population, 2001-6
Total Private Dwelling
Dwellings Occupied by Usual Residents
2

Land Area km

In 2006, the median population age in the PRRD was over five years younger than the BC average.
Tumbler Ridge’s median age was closer to the BC average. Compared to BC as a whole, both the PRRD
and the DTR had proportionately more people under the age of fifteen and more males than females (see
Table 6.1-2). The PRRD had proportionately less people aged 65 and over than either the DTR or BC as
a whole (Statistics Canada, 2007a & b).
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Age Characteristics
Peace River Regional District

Tumbler Ridge

British Columbia

Total

Male

Female

Total

Male

Female

Total

Male

Female

58,265

29,895

28,370

2,455

1,300

1,155

4,113,485

2,013,990

2,099,495

Age 0-14

22%

22%

22%

18%

17%

18%

17%

17%

16%

Age 15-24

16%

16%

15%

11%

11%

11%

13%

14%

13%

Age 25-44

29%

29%

29%

27%

27%

26%

27%

27%

28%

Age 45-64

25%

25%

24%

33%

32%

33%

28%

28%

28%

Age 65+

9%

8%

9%

11%

13%

10%

15%

13%

16%

Median Age

32.7

32.7

32.7

42.2

42.5

41.7

40.8

40.0

41.5

% Age 15+

76%

76%

76%

82%

83%

81%

84%

83%

84%

Total

Source: Statistics Canada 2007a, b.

6.1.1.2

Education

The QWP area is within School District 59 (Peace River South), which is responsible for 23 educational
facilities in Dawson Creek, Chetwynd, Tumbler Ridge, Pouce Coupe and surrounding areas. In Tumbler
Ridge there are two public schools (K-6 and 7-12) and a satellite campus of Northern Lights College
(within the high school building). There is also a specifically accommodated preschool and childminding
centre operating in the Tumbler Ridge Community Centre (District of Tumbler Ridge, 2008b).
Northern Lights College provides local programs and courses ranging through adult basic education,
continuing education, applied business technology, industry-related training, and preparation for postsecondary education and university transfer. Programs may be tailored for the regional job market
(Northern Lights College, 2008).
6.1.1.3

Housing & Hotel Accommodation

The construction and real estate sector in the DTR is recovering from setbacks in the 1990s: houses
selling for $25,000 in 2000 now sell for approximately $180,000. Building permit values rose 56% from
2005 to 2006. It is expected that, as the labour force expands to work in more new coal mines, property
values will continue to increase and new homes will be needed. Approximately one quarter of the housing
in the PRRD and the DTR is rented. Most housing in both jurisdictions was constructed before 1986
(Statistics Canada, 2007a, b). Housing statistics from the 2006 Census are shown in Table 6.1-3.
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Private Dwelling Characteristics, 2006
PRRD

Tumbler Ridge

Number of private dwellings

22,335

1,045

Number of owned dwellings

16,350

850

Number of rented dwellings

5,620

195

Number of dwellings constructed before 1986

16,085

990

Number of dwellings constructed between 1991 and 2006

6,255

55

$215,561

$152,496

Average value of dwelling ($)
Source: Statistics Canada 2007a, b.

In 2006, average year-round occupancy in Tumbler Ridge’s hotels was approximately 75% (District of
Tumbler Ridge, 2006), and peak demands at that time exceeded the available commercial
accommodation. Accordingly, construction of a new hotel started in 2007. The hotel has guestrooms
available now during completion of its internal convention centre and attached restaurant.
6.1.1.4

Health Care

Health care and related services are provided at the Tumbler Ridge Health and Social Services Centre.
The Centre has two full-time family doctors and provides medical day clinic, diagnostic, optometric,
ambulance, public health, physiotherapy, counselling and emergency care services. It does not provide
overnight care or beds. Clinics in Chetwynd, Hudson’s Hope and Fort St. John also provide emergency
care and diagnostic services, and a regional hospital in Dawson Creek provides surgery and intensive
and extended care. Tumbler Ridge residents must travel out of town for dental services (District of
Tumbler Ridge, 2006). However, the District is encouraging local developers and out-of-town dentists to
build and operate a full-time local clinic.
Mental health and substance misuse counselling, a Women’s Crisis Line, and Safe House services are
available in Tumbler Ridge. Several support groups are active in the community, including a Parents of
Special Needs Children Support Group, Alcoholics Anonymous, and a Pregnancy Outreach Program
(District of Tumbler Ridge, 2006).
6.1.1.5

Emergency Services

Community-based police protection and crime prevention is provided by the local RCMP detachment.
(District of Tumbler Ridge, 2008b). The District of Tumbler Ridge Fire Department has a full-time fire chief
and 18 volunteer fire fighters, including men and women. The fire hall is in the town centre, approximately
11.5 km from the centre of the Project Area. The Tumbler Ridge volunteer Search and Rescue Team also
provides some medical services for local events such as the Emperor's Challenge footrace (District of
Tumbler Ridge, 2008b).
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Two ambulance vehicles are necessary in the DTR. Industrial and motor vehicle accidents are considered
frequent in the area due to the amount of highway driving. Transferring a medical patient to a regional
hospital occupies one ambulance for up to five hours, leaving only one ambulance available for other
emergencies. All emergency response (including emergency nurses and paramedics) in Tumbler Ridge is
on-call. Frequently, only one ambulance can be staffed, and because it needs to be available for
emergencies, emergency transfers often require crews to be brought in from Dawson Creek or Chetwynd
(Price and Helm, 2008).
In 2004, the Province of British Columbia mandated Regional Districts to develop emergency plans. The
PRRD Emergency Plan Bylaw was adopted in 2005 and implemented on July 1, 2006 (PRRD, 2008).
6.1.1.6

Infrastructure

The DTR extracts domestic water using wells in aquifers (shown on Figure 5.3-1) that lie within District
boundaries and close to the developed town site. The water is piped into town, and all water in residential
and commercial areas is treated at a water treatment plant built in 1991. A seven million litre reservoir
uphill from the townsite provides a constant and adequate supply of water and line pressure for both
domestic and fire purposes (Jacklin, 2004). The aquifers are fed by Flatbed Creek, which flows from the
south. As illustrated on Figure 5.3-1, the Project Area is approximately 5 km north and northwest of the
local aquifers and it lies completely outside their catchment area.
A complete sanitary sewer system serves the DTR. Sanitary sewage treatment is provided through a
lagoon system before it is drained into the Murray River. The heavy industrial park, several kilometres
from the developed town site, is fully serviced with a separate treated water and sewer system including a
separate sewage lagoon. Tumbler Ridge storm sewers drain into the Murray River. Electricity is provided
by the WAC Bennett Dam near Hudson’s Hope (District of Tumbler Ridge, 2008b). The District, including
mine sites and the industrial park, connects to the provincial power grid at the Tumbler Ridge substation
several kilometres west of the town site, shown on Figure 6.1-1.
As shown on Figure 5.3-1 the eastern portion of the Project Area is within the Kiskatinaw River
watershed. The City of Dawson Creek draws its water supply from the Kiskatinaw River, 18 km west of
the City. Raw water is pumped to the Harald Hansen Reservoir and the Hart Reservoir and then gravity
fed into the Trail Reservoir. From the Trail Reservoir, it is gravity fed to the City’s Water Treatment Plant,
where it is flocculated, filtered and chlorinated. The city of Dawson Creek provides treated water to the
Village of Pouce Coupe and rural residents through residential and commercial water dispensing stations
(City of Dawson Creek, 2008).

Environmental Assessment Application
Quality Wind Project

6.1.1.7

- 304 -

EPCOR Power Development (BC) Limited Partnership
June 2009

Radiocommunication, Radar and Seismoacoustic Systems

In Canada, Industry Canada is responsible for attributing frequencies and managing the electromagnetic
spectrum. Industry Canada’s Assignment and Licensing System database, Broadcasting database and
the Technical and Administrative Frequency List in addition to the Canadian National Seismographic
Network webpage were consulted in 2008 by Helimax to identify various types of registered
radiocommunication, radar systems and seismoacoustic systems. In relation to the Project, the following
system types are located in within the specific identification or consultation zones identified in the
RABC/CanWEA Technical information and guidelines on the assessment of the potential impact of wind
turbines on radiocommunication, radar and seismoacoustic systems (2007):
•

Point-to-Point Systems – direct line of sight required for microwave frequencies, could also
include cellular and other communications;

•

Multichannel Multipoint Distribution Systems – direct line of sight required; used for television
broadcasting and internet services and operates in the microwave frequency band;

•

Over-the-Air Reception – radio and TV broadcasting; and

•

Land Mobile Radio Systems.

Details of each are provided in Table 6.1-4, with selected towers included on Figure 6.1-1.
Table 6.1-4

Radiocommunication Non-Protected Systems

System Type

Licensee

Call Sign

Petron Communications Ltd.

CHF313

Pacific Northern Gas Ltd.

VGQ624

Westcoast Energy Inc

VBY625
VBY671
VBW579

Land Mobile and Fixed Radio Systems:
Fixed Base Stations

Burlington Resources Ltd.

VAL350
VFM954

Multichannel Multipoint Distribution System
– local TV, internet and telephone service

Persona Communications Inc.

CH2446
CH2444

Point-to-Point: towers, low capacity links and
microwave links;
Land Mobile and Fixed Radio Systems:
Fixed Base Stations

Over the air Broadcasting – FM Radio

CFGP-FM2
CJDCI-FM
CBTU-FM VF2031

Direct consultation with companies whose systems overlap a consultation zone are recommended as per
the Helimax Radiocommunication System Plan. In early February 2009, letters were sent to Petron
Communications Ltd., Pacific Northern Gas Ltd., Westcoast Energy Inc., Burlington Resources Ltd., and
ATCO Gas-Communications Engineering notifying them that some of the proposed turbines shown in the
Helimax assessment overlap with the recommended consultation zones, and also provided contact
information for any additional project details or to discuss the technical information contained in the study
in greater detail.
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No cellular type networks, satellite systems, aeronautical stations and radionavigational aids, air defence
radar systems, weather radar systems or seismoacoustic systems are found within the identification or
consultation zones identified in the RABC/CanWEA guidelines. Identification and consultation zones are
defined by each type of system in the RABC/CanWEA guidelines. Consultation zones range from 1 km to
up to 80 km (for weather stations) with the exception of some point-to-point systems where the zone is
based on a calculation related to the emitter, receivers and proposed wind turbine location(s).
Radiocommunications is highlighted as a VSC in this report based on the presence of systems and
therefore the potential for interference.
6.1.2
6.1.2.1

Potential Impacts and Proposed Mitigation
Construction

Potential impacts of the QWP on communities and services during construction include:
•

Demands on temporary accommodations for out-of-area workers;

•

Potential demand for emergency services in the event of accidents; and

•

Temporary interruption of services such as electrical supply during construction work and
potential impacts to water quality in the Kiskatinaw Watershed in the event of a spill.

Temporary Accommodations
The construction phase of the Project will increase the demand on available temporary accommodations
to the extent that workers are brought into the community from elsewhere. This could result in expansion
of existing accommodations and/or construction of new ones. Construction work will be temporary. Where
possible, EPCOR and its contractors will work to offer employment and contracts to Peace Region
residents and businesses. Mitigation measures related to potential temporary accommodation shortages
will be limited to seeing to it that adequate local accommodation is available for temporary workers
employed on the Project during construction.
Demand for Emergency Medical and Fire Protection Services
Demand for emergency medical services could increase slightly in the event of construction accidents,
even with an appropriate health and safety plan in place. Limited medical services are available in the
immediate vicinity (see Section 6.1.1), and there are concerns over the limited number of staffed
ambulances and the absence of local inpatient beds and complex care beds. There is limited local
capacity to provide increased emergency medical services (Price and Helm, 2008).
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A Project team member met with the DTR Fire Chief regarding potential Tumbler Ridge Volunteer Fire
Department (TRVFD) response within the Project Area. The following was confirmed.
Within the DTR, the town site is designated Area A; the much larger remainder is Area B. The portion of
the QWP within the DTR’s boundary is entirely within Area B. Area A has top priority for fire protection
and a fire in Area B will only be answered if protection in Area A will not be compromised.
While the BC Forest Service has primary responsibility for all forest fires in the area, the TRVFD may
assist with a forest fire anywhere within District boundaries, especially if the fire threatens Area A or the
fire occurs outside the regular forest fire fighting season. The TRVFD is not responsible to attend any sort
of fire outside DTR boundaries, unless human safety is threatened.
The TRVFD is the first respondent in any medical or human safety emergency between the town centre
and halfway to the nearest next community, and it assists the ambulance service until ambulance staff
can take over emergency treatment and patient transportation. This responsibility extends beyond DTR
boundaries and it includes the entire QWP area.
Mitigation for the potentially increased demand on emergency medical services includes implementing a
site specific health and safety plan (discussed further in Section 6.8), and collaborating with local (DTR)
and regional (PRRD) emergency preparedness plans and service providers. Coordination with other
infrastructure projects occurring in the area may be beneficial to all users.
Interruption of Services
Proposed Project activities are well away from water lines and no interruption of service is expected.
Measures are outlined in Section 5.2 and 5.3 to mitigate for any accidental spills, which could include the
headwaters of the Kiskatinaw River, the water supply for Dawson Creek. Local contractors may provide
water from pre-approved sources for activities such as road watering.
Power required for construction will be generated on-site by portable generators. Following construction,
the facility will generate its own power. EPCOR will not be responsible for connecting the Project to the
Tumbler Ridge substation as this will be completed by BCTC. Therefore, no Project impacts on electricity
supply to other users are expected.
6.1.2.2

Operation

Potential impacts of the QWP on communities and services during operation include:
•

Potential demand for emergency services in the event of accidents or fires; and

•

Possible interference with radiocommunication systems.
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Demand on Emergency Services
As with other active industrial operations, there is a potential for accidents or fire requiring emergency
services. The measures outlined above for the construction phase will also be carried through the
operation phase. As fewer workers and equipment will be active, those measures above will remain
adequate.
Radiocommunication, Radar and Seismoacoustic Systems
Based on an assessment undertaken during the pre-Application phase, EPCOR anticipates that there will
be no impact on radiocommunication, radar, or seismoacoustic systems.
Wind turbines can disrupt the functioning of radiocommunication systems (a VSC) by interfering with the
propagation of electromagnetic waves (signal) between an emitter and a receptor. Signals can be
modified by reflection, dispersion and diffraction. For example, they can be weakened within a turbine
shadow zone (on the side of the turbine facing away from the emitter) or by a reflected “parasite” signal.
Interference is difficult to predict with certainty, as it depends on inter-related unknown variables.
EPCOR has been aware of nearby towers and lines of communication since late 2007. Based on this
information, the preferred turbine layout avoids areas of potential interference. Based on that layout,
Helimax completed an assessment in late 2008 to determine Project impacts on radiocommunication,
radar and seismoacoustic systems. The assessment is consistent with RABC/CanWEA 2007 Guidelines
and Guidelines in a technical engineering report on the impacts of wind turbines (CBC/Radio Canada
Services, CBC 2008).
No impact on radiocommunication, radar, or seismoacoustic systems is anticipated. Proposed turbine
locations are far enough away from towers and lines of communication to avoid any likely interference.
This is outlined by system type and licensee in Table 6.1-5.
Table 6.1-5

Potential Impacts on Communication Systems
Justification for No Impact
Anticipated

System Type

Licensee

Call Sign

Point-to-Point: towers,
low capacity links and
microwave links;
Land Mobile and Fixed
Radio Systems: Fixed
Base Stations

Petron Communications Ltd.

CHF313

Pacific Northern Gas Ltd.

VGQ624

Westcoast Energy Inc

VBY625
VBY671
VBW579

Exclusion zone from towers is defined
as 500m. No WTGs are proposed within
577m of towers.
WTGs are proposed outside of the
second Fresnel Zone related to
microwave links.

Burlington Resources Ltd.

VAL350
VFM954

Exclusion zone from towers is between
50 and 100m. No WTGs are proposed
within 438m of tower.

Land Mobile and Fixed
Radio Systems: Fixed
Base Stations
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Call Sign

Justification for No Impact
Anticipated

CH2446
CH2444

WTGs are not located between emitters
and dwellings of Tumbler Ridge.

CFGP-FM2
CJDCI-FM
CBTU-FM
VF2031

Approximately 2,454 2 inhabitants of
Tumbler Ridge could be potentially
affected within the consultation zone.
But because Tumbler Ridge is located
outside or close to the edge of the
registered grade B service contours no
impact is anticipated.

Cellular Type Network

None in consultation zone

No overlap.

Satellite Systems

None in consultation zone

No overlap.

Aeronotical Stations,
Radionavigational Aids

None in consultation zone

No overlap. To confirm assessment of
no impacts anticipated via the Land Use
Approval from NAV Canada.

Maritime Station and
Radionavigational Aids

None in consultation zone

No overlap.

Radiolocation Systems

None in consultation zone

No overlap.

Weather Radar

None in consultation zone

No overlap.

Seismoacoustic
Systems

None in consultation zone

No overlap.

As mentioned above in Section 6.1, letters were sent in February 2009 to the five companies in the
consultation zone. At the time of writing, EPCOR had received a response from ATCO indicating they
have no concerns with the QWP as they no longer have any radio communications equipment in the
area.
6.1.2.3

Refurbishment or Decommissioning

Refurbishing or decommissioning the Project could increase temporary demands on emergency systems
and restrict access temporarily in some areas for safety. Decommissioning would allow for re-vegetation
in the Project footprint and new roads could be removed, altering access.
6.1.3

Residual Impacts and Proposed Monitoring

With the recommended mitigation in place, residual impacts on communities and services are outlined in
Table 6.1-6 and are expected to include:

2

•

Low level impact (insignificant) demands on temporary accommodations for out-of-area workers;

•

Low impact (insignificant) as a demand for emergency services in the event of accidents;

•

No interruption of services such as electrical supply or water supply; and

•

No interference with radiocommunication (a VSC), radar, or seismoacoustic systems.

Based on Stats Canada 2006 census data.
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Predicted Significance of Residual Impacts on Communities and Services

Potential
Impact

Extent

Magnitude

Duration

Reversibility

Probability

Social
Context

Significance

Demands on
accommodation

LSA

Low

Medium

Yes

Moderate

Developed

Low
(insignificant)

Demand for
emergency
services

RSA

Low

Medium

Yes

Low

Developed

Low
(insignificant)

Interruption of
services

LSA

Negligible

Not
expected

Yes

Low

Developed

No residual
impact
expected

Interference with
communication
systems (a VSC)

RSA

Negligible

Not
expected

Yes

Low

Developed

No residual
impact
expected

Note: Social context - the social environment and its ability to absorb change. See Section 4.6.

No monitoring is proposed in relation to communities and services.
6.2

FIRST NATIONS’ AND ABORIGINAL COMMUNITIES’ TRADITIONAL LAND USE

6.2.1

Existing Conditions

The purpose of this section is to provide an overview of the existing social and economic conditions of
First Nations, Métis and other Aboriginal communities that may be affected by the proposed Quality Wind
Project, traditional use information where provided and a discussion of potential impacts and proposed
mitigation. The following outlines information on the First Nations and Aboriginal Communities’ of interest,
with specific focus on those identified in the Section 11 Order.
The Regional Study Area is defined using the territories and asserted areas of interest of the participating
First Nations and Aboriginal Communities, including their community centres and is shown in Figure 6.21. The Local Study Area and the field visit for the Traditional Land Use Study is the Project Area
(Figure 6.2-2).
6.2.1.1

First Nations History and Relationships

Pre-Contact History (History prior to First Contact with Europeans)
The western subarctic, including northeastern British Columbia, has been occupied by people for a very
long time. A generalized summary of pre-contact archaeology in British Columbia has been prepared by
Knut Fladmark (1983, 1986, 1996) with generalized summaries of the subarctic and western subarctic
available in Donald Clark (1981, 1991). In addition, Helmer (1977) focuses on the Central Interior of BC,
Vickers (1986) summarizes the pre-contact history of Alberta, and Clark (1981) describes western
subarctic prehistory. West (1996) compiles several papers by authorities working in central and northern
Alaska.
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In northeastern BC, there are only a few archaeological sites that have been scientifically excavated and
subjected to exact dating methods. This lack of local information has forced researchers to compare
ancient tools recovered in northeastern BC to adjacent geographic areas. As a result, the almost 11,000
years of pre-contact human history has been divided into three broad time periods: Early Prehistoric
period (10,500-7500 Before Present [BP]), Middle Prehistoric period (7500/7000-3500/2500 BP), and
Late Prehistoric period (3500-2500 BP - contact with Europeans). Research to date indicates that an
environment habitable by people had developed in this region by at least 11,600 years before present
(White, 1983; Churcher and Wilson, 1979). Artifacts associated with the Early Prehistoric period have
been identified at numerous archaeological sites throughout northeast BC. Evidence from the Charlie
Lake Cave Site (HbRf-39) just north west of the city of Fort St John, suggests the Early Prehistoric period
in the region began around 10,500 years BP (Fladmark et al., 1984; Fladmark, 1996; Handly, 1993;
Driver et al., 1996). Early Prehistoric material culture appears to be broadly comparable to the northern
plains of Alberta (Howe and Brolly, 2008). Similarly, later material cultural in the Middle Prehistoric
developed along lines akin to those defined for the Northern Plains. Late Prehistoric styles also mirror the
Northern Plains sequence, although a north-south split may be present with Plains styles appearing in the
south Peace River Regional District, with Yukon styles appearing in the northern portion of the Peace
River Regional District (Howe and Brolly, 2008). In general, archaeological evidence in the broader region
surrounding Fort St. John indicates that the area has been continuously occupied for at least 10,500
years.
Post-Contact History
The earliest contact between aboriginal and non-native people in the Peace River region took place in
1793 when Alexander Mackenzie journeyed through the area while seeking a trade route between
eastern Canada and the Pacific Coast. He traveled up the Peace River to Finlay Forks and then south up
the Parsnip River, to the McGregor River and then to Fraser River before proceeding south and west to
the Pacific Ocean following well-established aboriginal trail systems (Burley et al., 1996; Fladmark, 1985;
Mackie, 1997). A North West Company fort, Rocky Mountain House, was established near the confluence
of the Moberly and Peace Rivers in 1794 (Burley et al., 1996). Aboriginal trappers became the primary
suppliers of furs to the North West Company in the Peace River region.
Continued exploration of the region by John Finlay, James McDougall and Simon Fraser led to the
establishment of two additional trading posts for the North West Company. The first was Rocky Mountain
Portage near present day Hudson Hope and the other was Fort McLeod at Trout Lake (now McLeod
Lake) in 1805. These events heralded the beginning of continuous contact between First Nations and
those of European or Asian descent. Aside from fur-trapping, First Nations’ people were also employed in
supplying the traders with game. Both local native trappers and the fur traders initially viewed the
exchange of furs and trade goods at trading posts as economically beneficial (Burley et al., 1996).
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Additional North West Company and in 1819 Hudson’s Bay Company, forts were established in the
region, including: Fort McLeod, established in 1805 at McLeod Lake; Fort d’Epinnette (renamed Fort St.
Johns in 1821), built in 1806 near the mouth of the Beatton River; Fort St. John on the south bank of the
Peace River, directly south from the present-day community, in the 1860’s; Fort St. John, built in 1872, on
the north bank of the river across from it’s previous location; and Fort St. John, built in 1925 along Fish
Creek, northwest of the present day community. The expansion of the fur trade in the Peace River region
took place over more than a century. In contrast to other parts of the country, conflicts between aboriginal
and non-aboriginal inhabitants were few. Aside from minor incidents, the only major conflict occurred in
1823 with the “Massacre of St. Johns.” The conflict arose over the closing of Fort St. Johns and resulted
in the deaths of five Hudson’s Bay Company employees (Burley et al., 1996).
In 1913, the first permanent non-aboriginal settlers arrived in the Peace Region. The settlers occupied
portions of a 3.5 million acre parcel of land awarded by British Columbia to the federal government in
payment of the BC portion of the national railway. In the 1920’s, additional farmers arrived from the
prairies after drought had devastated central Canada.
It was only with the arrival of construction parties for the Alaska Highway during WW II and afterwards the
Pacific Great Eastern Railroad (subsequently BC Rail and now CN Rail) after WW II, that more intensive
land use took place. The region saw further economic expansion with the completion of the Alaska
Highway, and later Highway 97, and the construction of the W.A.C. Bennett Dam. In 1951, the first gas
well at Fort St. John went into production, marking the beginning of major industry in the region.
The arrival of settlers and later industry had varying effects on First Nations. Lands that had previously
been accessible only by trail were now open to non-aboriginal peoples by road and agricultural and
industry expansion put increasing pressures on wildlife populations. Profitable hunting areas moved
increasingly further away from the growing urban centres, and traplines were negatively effected by a loss
of habitat.
6.2.1.2

Ethno-linguistic Affiliation

Culturally, the Blueberry River First Nation, Doig River First Nation, Halfway River First Nation, and West
Moberly First Nations are Beaver Indians, or Dunne-za (‘real people’) in their language, and are
Athapaskan speakers (Ridington, 1981). The most recent summary of traditional Beaver culture is by
Ridington (1981). Today, these communities also include significant populations of, or descendents of,
Cree or Saulteaux speakers. Both Cree and Saulteaux are Algonquian languages (see below).
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Until 1977, the Blueberry River and Doig River First Nations together formed the Fort St. John Band. The
signing of Treaty 8 in 1899 resulted in the allotment of a reserve immediately north of present-day Fort St.
John. These lands were then sold to the Veterans Association following World War II, and were awarded
to returning veterans. In 1959, three new reserves were established, two of which are the current
locations of the Blueberry River and Doig River First Nation Reserves. Historically, and to the present, the
Blueberry River First Nations people have hunted and trapped the lands located within the Beatton River
drainage, west of the Beatton River. The Doig River First Nation people have also traditionally hunted and
trapped the lands within the Beatton River drainage, but typically east of the Beatton River.
Prior to 1975, the Halfway River and West Moberly First Nations together formed the Hudson’s Hope
Band. The Halfway River Reserve was allotted as early as 1925, but did not become the permanent
settlement of the Band until 1961. Similarly, the West Moberly First Nations Reserve was allotted in 1916,
but was not permanently occupied until a later date (Weinstein, 1979). Prior to 1961, the principal
residences of the Halfway River people were at Stoney, along the Chowade River (located north of the
present-day community).
The Saulteau First Nations was originally comprised of Saulteaux and Cree speakers. The name
Saulteaux, or Saulteau, is from the French “saulteurs”, referring to “the people of the rapids” (Asikinack,
2006). It originally applied to the Ojibwa people found at Sault Ste Marie, but later came to refer to all
speakers of the western most dialect of the Ojibwa people (Yinka Dene, 2006; Steinbring, 1981). In their
language their name is Nahkawininiwak (Asikinack, 2006). The history of the Moberly Lake Saulteaux
people relates that the ancestors of the present day Saulteau First Nations from southern Manitoba were
starving on their reserve from a lack of wild game and that there was a law against butchering their cattle.
In desperation some cows were butchered for meat and some community members were detained by the
RCMP. During this time the Saulteau leader, Napaneegwan (“One Wing” in Saulteaux), had a vision and
told his people they needed to flee and make a trip to “twin peak mountains with a lake below it” (Neeso
Watchie, 2008). Their journey would last approximately 12 years, and culminate with their arrival at
Moberly Lake at the turn of the twentieth century (PMT SRMP, 2006). On their long journey west from
southern Manitoba, the Saulteau First Nations people intermixed with Cree people of the plains and
woodlands resulting in the adoption of the Cree language among other cultural aspects. While the people
of Saulteau First Nation retain affiliation with Saulteaux culture, the Cree and Beaver languages have
become the main First Nations languages of the community, with only a few elders remaining that speak
Saulteaux (Yinka Dene, 2006).
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The members of the McLeod Lake Indian Band are Sekani people. Their language is tsek’ehne, a Carrier
word meaning “people of the rock” (V. Solonas pers. comm., 2008). Sekani is also an Athapaskan
language. Sekani and Beaver have a similar language and culture, suggesting a common past. Sekani
peoples traditionally occupied both the eastern and western slopes of the Rocky Mountains in a seasonal
round (Harmon, 2006; Innis, 1970; Denniston 1981; Burley et al., 1996). Westward pressure exerted on
the Beaver by the Cree in turn forced the Sekani to recede to the Rocky Mountain Trench and the
western slope of the mountains. Alexander Mackenzie was the first European to enter the traditional
territory of the Sekani. Contact between Europeans and the Sekani reportedly occurred on June 9, 1793,
on the Parsnip River in the Nation River area. The Sekani contributed heavily to the fur trade economy at
the Rocky Mountain Portage House, Fort Grahame, and Fort McLeod posts. The McLeod Lake Indian
Band continues to occupy the land adjacent to the Fort McLeod trading post.
Throughout the 17th and 18th centuries, Cree peoples had established themselves as middlemen in the fur
trade industry. Many Cree groups followed the fur trade west, and settled in western Canada throughout
the 18th and 19th centuries. The possession of European firearms allowed the Cree to displace other
aboriginal groups during the westward expansion. A truce was formed between the Beaver and Cree at
Peace Point, located along the lower Peace River upstream from Lake Athabasca, resulting in the
abandonment of the Lake Athabasca region by the Beaver (Calverley, 1980). The agreement was that the
Beaver would remove to north of the Peace River, while the Cree would remain south of the river (Burley
et al., 1996). Many Cree people remain in the Peace River region and have intermarried with the Beaver
and Saulteaux people. The Cree language remains strong in many of the Treaty 8 and communities at
Kelly Lake.
The Kelly Lake Cree First Nation (KLCN), Kelly Lake First Nation (KLFN) and Kelly Lake Métis Settlement
Society (KLMSS) are comprised of Aboriginal people from intermixed cultural heritage. The first families
to settle at Kelly Lake in the late 1800’s had followed the fur trade economy north and west from as far
away as Quebec and Manitoba, and included Cree, Iroquois and Beaver people (Calverley, 1980). A
number of Cree and Iroquois families who make up the Kelly Lake community today were inhabitants of
the Jasper area prior to its status as a National Park and were displaced when the park was created.
Métis and Cree trappers moved west from Lac St Anne to Grande Prairie, in Alberta, in search of
abundant game and new opportunities. Some of these families continued southwest to settle at Kelly
Lake. An annual pilgrimage to Lac St Anne is still undertaken by many of the KLMSS elders. While the
people of Kelly Lake come from a varied cultural landscape, Cree is the primary traditional language
spoken in the community. When the first school teacher, Gerry Andrews, arrived in Kelly Lake in 1923, his
students were fluent in Cree and could not speak English (Andrews, 1985). Today English is spoken
fluently through out the community.
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First Nations and Aboriginal Demographic and Community Profiles

Treaty 8 and the Treaty 8 Tribal Association
The proposed Project is situated in the southwestern portion of the lands of Treaty 8 (Figure 6.2-1).
There are eight signatory Nations to Treaty 8 within the province of British Columbia including: the
Blueberry River First Nations, Doig River First Nation, Fort Nelson First Nation, Halfway River First
Nation, McLeod Lake Indian Band (Tse’Khene First Nation), Prophet River First Nation, Saulteau First
Nations (East Moberly Lake Indian Band) and West Moberly First Nations.
The closest First Nations communities to the proposed project are the Saulteau First Nations’ East
Moberly Lake Indian Reserve 169 located at the east end of Moberly Lake and West Moberly First
Nations’ West Moberly Lake Indian Reserve 168A at the west end of Moberly Lake (shown on Figure
6.2-1).
Originally, Treaty 8 was negotiated between the Government of Canada and First Nations in northern
Alberta, northwest Saskatchewan and the southern Northwest territories. In 1899 and 1900, the Treaty
was signed by First Nation representatives in northeast British Columbia. Treaty 8 covers area of
approximately 840,000 square kilometers and is home to 39 First Nations communities (T8TA, 2008).
Seven of the eight signatory First Nations (all but McLeod Lake Indian Band) are in discussion with BC
and Canada outside the treaty process, with Blueberry River negotiation as a single Nation and the six
others at a common negotiations table (Ministry of Aboriginal Relations and Reconciliation, 2008).
These are issues that were set aside when BC and Treaty 8 First Nations signed a memorandum of
understanding in 1998 on oil and gas development and the protection of treaty and Aboriginal rights.
Canada has also accepted the Treaty Land Entitlement claim of the Halfway River and West Moberly First
Nations and the Blueberry River and Doig River First Nations respecting alleged shortfall in their original
Treaty 8 land entitlement and BC has been engaged in this since 2003. In 2003, the province and the
chiefs of Treaty 8 First Nations signed seven agreements worth $1.9 million to create economic
opportunities in the oil and gas industry in northeastern BC (Ministry of Aboriginal Relations and
Reconciliation, 2008).
The Treaty 8 Tribal Association (T8TA) is a service delivery organization that provides advisory and
technical assistance to the member communities of the Doig River First Nation, Fort Nelson First Nation,
Halfway River First Nation, Prophet River First Nation, Saulteau First Nations and West Moberly First
Nations. The six members of the Treaty 8 First Nations Chiefs are negotiating set aside issues at a
common negotiations table. T8TA’s mission is to protect, secure and manage the land and environment
for economic and cultural uses for all future generations in the enhancement and implementation of the
true spirit and intent of Treaty 8 (T8TA, 2008).
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Although Blueberry River First Nations and McLeod Lake First Nation are signatories of Treaty 8 they are
not member communities of the Treaty 8 Tribal Association.
The North East Native Advancing Society (NENAS), with offices in Fort St. John, Dawson Creek and Fort
Nelson, provides an infant and childhood development program, head start program (for families with
children ages three to five) and trades and apprentice program for First Nation, Status, Non-Status and
Inuit individuals who reside in Northeast BC (not Métis). Job postings are also run through the Society
and posted on their website (NENAS website, 2008).
Demographic Profile Summary
Most of these First Nations communities have population counts recorded as declining, which is contrary
to the Canadian Aboriginal annual growth rate of 1.8%. This may be a true trend or be a result of
participation rates in census. However, the on-reserve populations of Blueberry River and McLeod Lake
grew significantly from 2001 to 2006 (38% and 34% respectively) according to the Statistics Canada 2006
census.
The age distribution of these First Nations reflects the national trend of young Aboriginal populations. The
median age of the national Aboriginal population in 2006 was 27 years, which was about 13 years lower
than that of the non-Aboriginal population. Almost half (48%) of the Aboriginal population in 2006 was
under the age of 25, compared to 31% of the non-Aboriginal population (INAC, 2008). The majority of all
study area First Nations community members are aged 19 or under and few communities report having
any members aged 65 or older, which could be accurate or a reporting bias linked to a cultural sensitivity
of age disclosure for elders.
Also of note is that the BC average population per dwelling is two, whereas the average in these First
Nations communities is seven (Statistics Canada, 2008c).
The Community Well Being index (CWB), developed by INAC’s Research and Analysis Directorate with
2001 census data combines indications of income, education, labour force activity, and housing
conditions into a single number or "CWB" score. CWB scores may fall anywhere between zero (0) and
one hundred (100), with one hundred being the highest (INAC, 2008). A score of 85 is the BC non-First
Nation average, while 70 is the BC First Nation average. For those communities where scores were
determined, they are all below the BC First Nations average at:
•

Blueberry River – 50

•

Doig River – 66

•

Halfway River – 49

•

Prophet River – 63

Information on each First Nation is provided below.
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Blueberry River First Nations
The Blueberry River First Nations has two reserves on 1505.8 hectares of land including Blueberry River
I.R. No.205 and Beaton River I.R. No.204. Blueberry River I.R. No.205 is approximately 80 km northwest
of Fort St. John. There are approximately 191 members living on the Band’s own reserve and a total
registered population of 423 (INAC, 2008). Facilities available on the reserve include a band office, band
hall, elementary school and headstart building, gymnasium, firehall, and garage. Economic activities
include a convenience store, slashing, trapping, firefighting, and ranching (T8TA, 2008).
As noted above, the Blueberry and Doig First Nations were together as the Fort St. John Band until 1977.
The Blueberry First Nation is part of the Dane-Zaa (Beaver) language from the Athapaskan language
family and Cree. As noted above, Blueberry First Nations is negotiating set aside issues independent of
the Treaty 8 First Nations Chiefs.
Doig River First Nation
Doig River First Nation has a registered population of 262, with approximately 112 living on reserve.
Named for the Doig River that runs through the reserve lands, the community is located near Rose
Prairie, 30 km northeast of Fort St. John. One of four Dane-zaa/Beaver Indian Bands in the Peace River
area, The Doig River area was a traditional hunting and camping region. The Doig River First Nation
traditionally speak Beaver (Doig River First Nation, 2008).
Facilities available on the reserve include a large Administrative and Cultural Centre, a learning centre, a
convenience store, and a day care (in progress). Economic activities include road building, general
contractors, forestry, oilfield, seismic, first aid and safety services and reclamation services. A rodeo is
held each July (T8TA, 2008).
Fort Nelson First Nation
The Fort Nelson First Nation (FNFN) is a Slavey/Cree Band, located 7 km south of the town of Fort
Nelson, with 10 reserves totaling 9556.5 hectares. The registered population on reserve is 360 (Stats
Canada, 2008c) with 774 Band Members (Ministry of Aboriginal Relations and Reconciliation, 2008).
Traditional languages are Slavey (Dene) and Cree.
Facilities available on the reserve include an administration office, band hall, Chalo school,
daycare/headstart building, lands building, adult learning centre, and capital works. Economic activities
include Eh-Cho Dene, Liard Hotsprings Lodge, and part ownership of a drilling rig (T8TA, 2008). Hunting
and trapping remain important activities for commercial and private consumption.
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Halfway River First Nation
Prior to 1975, the Halfway River First Nation and the West Moberly First Nations were formally known as
the Hudson Hope Band. The Halfway River First Nation is part the Beaver linguistic group and is originally
from Chowade River (Stoney River). The Halfway River Reserve was allotted as early as 1925, but did
not become the permanent settlement of the Band until 1961. Prior to 1961, the principal residences of
the Halfway River people were at Stoney, along the Chowade River (located north of the present-day
community). The community currently has one reserve, Halfway River 168, on 3989 hectares of land,
located 75 km northwest of Fort St. John. The registered population of the Halfway River First Nation is
240 (INAC, 2008) with 135 members living on reserve.
Halfway River First Nation has a band administration office, health center, school, and recreation center.
There is no fire hall or police detachment on reserve. There are no medical or dental services provided in
the community and members must go off-reserve for medical related purposes.
The Halfway River First Nation is involved in gravel excavation and sales. Members mostly work in
manufacturing/construction, sales and service, primary industry and the agriculture/resource based
industry. The Band continues to practice traditional activities and has hunting camps throughout their
traditional territory. The North Road hunting areas, for example, are extremely important to the Halfway
River First Nation as both a sacred site and as a “food basket” for moose, deer and elk (Kahtou, 2001).
The Halfway River First Nation expects that all resource developers within the Halfway River First Nation
traditional territory avoid interference with Treaty rights. The Halfway River First Nation is a member
community of the Treaty 8 Tribal Association and is in discussions with BC and Canada outside the treaty
process.
McLeod Lake Indian Band
The McLeod Lake Indian Band members are known as the “people of the rock”. Their language belongs
to the Beaver-Sarcee Tse’Khene branch of Athapaskan. The Band, along with others at Fort Ware and
Ingenika, is part of the Tse’Khene group. The traditional territory of the McLeod Lake Tse’Khene covers
about 108,000 square kilometers and is bounded to the south by the land separating the Arctic and
Pacific watersheds near Summit Lake and to the east to the border of BC and Alberta (McLeod Lake
Indian Band, 2008). The Band has 19 reserves on 20,053 hectares of land. The main community is at the
Band’s I.R. No. 1 and I.R. No.5, close to the unincorporated village of McLeod Lake, about 140 Km north
of Prince George on Highway 97. Members also live in the communities of Prince George and
Mackenzie. McLeod Lake Indian Band has a registered population of 94 (Statistics Canada, 2008c).
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The Tse’khene lived a semi-nomadic lifestyle relying on the land to provide them with resources such as
caribou, bear, moose, beaver, birds, fish and berries for sustenance. They traded animal skins with the
Carrier for salmon, and with the establishment of the Northwest Company in 1805, they began
participating in the fur trade. The Tse’Khene’s traditional economy continued until the 1960s when the
W.A.C. Bennett Dam, provincial railway and John Hart Highway were built. Impacts to hunting and
trapping resulted in the loss of their traditional livelihood and the Band experienced a period of social
disintegration and despair.
The McLeod Lake Indian Band encourages members to remain on reserve and return. The McLeod Lake
Indian Band has 49 housing units on reserve. All units have portable running water and electricity and are
connected to a septic tank. In 2005, the Band estimated that 50% of houses were considered in “good”
condition with the rest considered to be “excellent” (Western Canada Coal Corp, 2005).
Facilities on reserve include a band administration office, health center, recreation center, community hall,
church, health clinic, general store, hotel and postal service. There are no fire services in the community
and members rely on emergency services from Mackenzie or Bear Lake. There is no school on reserve.
Members are required to seek medical care off-reserve as there is currently no clinic.
By the early 1980’s the McLeod Lake Indian Band became involved in logging and Duz Cho (Big Tree)
Logging Ltd. was formed. Today the company is one of the largest logging contractors in British Columbia
and has been impacted by the damaging effects of the mountain pine beetle. In an attempt to diversify its
economy, the Band decided to participate in the oil and gas industry, forming Duz Cho Construction Ltd.
In 2004, the Band bought 80% of shares in Summit Pipeline Services Ltd – a business involved in
pipeline construction, rehabilitation and maintenance. The Band has encouraged members to set up their
own businesses and have supported this through business development initiatives. Existing businesses
include: owner-operated equipment, forestry and construction businesses, sport fishing, accommodation,
and steel sales and fabrication. The McLeod Lake Indian Band is actively involved in economic activity,
including through the McLeod Lake Indian Band Development Corporation, established in 2002 as an
incorporated entity entirely owned by McLeod Lake Indian Band to conduct business and make
investments on behalf of the Band where an incorporated company is required (McLeod Lake Indian
Band, 2008). McLeod Lake Indian Band provides training opportunities that lead to employment through
the Prince George District First Nations Society.
The Quality Wind Project is proposed within the McLeod Lake Indian Band’s Statement of Intent (Figure
6.2-1) and traditional use areas. The Band’s traditional use area includes several parks and protected
sites covering approximately 53,000 square kilometers.
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The McLeod Lake (Tse’Khene) Indian Band was originally not signed to Treaty 8 but requested to join in
1987. In 2000, the Band ratified an agreement with the federal and provincial governments that brought
them into Treaty 8. As a result of the Treaty 8 Adhesion Agreement, two new reserves are being
established in Mackenzie and Bear Lake. In addition to the Indian reserves, the Band was provided with
$38 million in trust, 20,000 hectares of forest lands, and fee simple lands. The McLeod Lake Indian Band
is pursuing a self government agreement and is negotiating within the British Columbia Treaty
Commission six-stage treaty process. The Band is not affiliated with a tribal council and has completed
Stage 2: readiness to negotiate, of the BC Treaty Commission process. Since the settlement of land issue
has been dealt with through Treaty 8 adhesion, the Band’s intent to negotiate a self-government
agreement in its Indian reserve lands is outlined in the Statement of Intent (Ministry of Aboriginal
Relations and Reconciliation, 2008).
Prophet River First Nation
Prophet River First Nation has one reserve, Prophet River No.4, located at Prophet River Settlement, 100
km south of Fort Nelson, on highway 97. The registered population documents 86 people living on the
373.9 hectare reserve (Statistics Canada, 2008c). The Band is involved in restaurant and commercial
services, camps and catering. Prophet River First Nation speaks the Dunne-Zaa (Beaver) language
(T8TA, 2008).
Saulteau First Nations
The Saulteau First Nations has one reserve, East Moberly Lake No.169, situated on 3025.8 hectares of
land (Figure 6.2-1). The community is located at the east end of Moberly Lake, 100 km southwest of Fort
St. John on Highway 29 and 77 km from QWP. There are 1153 members with 275 on reserve (INAC,
2008).
The Saulteau First Nations are said to have come from Manitoba during the Louis Riel rebellion at a time
when declining buffalo herds were threatening their very survival. Led by Chief Keenooshayoo, they
traveled for more than a decade, arriving at Moberly Lake the 1880’s. The Saulteau First Nations
linguistic group is Saulteau, Beaver and Cree (T8TA, 2008).
Facilities at East Moberly Lake No. 169 include a band administration office, and a school. Other facilities
on the reserve include a healing center, day care, teen center, learning center, and band hall. There are
no fire or police services on reserve. There are no medical or dental services provided in the community
and members are required to go off-reserve to receive these types of health care. Educational services
on reserve include a kindergarten program and the Muskoti Learning Centre. The center provides adult
education, skills upgrading and assists members in acquiring their General Education Degree. The
learning center suffers from poor retention rates and insufficient funding (Western Canada Coal Corp,
2005).
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In 2005, housing for the Saulteau First Nations members was considered inadequate and 80% of the
existing housing units were considered in fair condition or in need of renovations. Concerns with the
adequacy of water supply and regular sewage back-up have been noted. (Western Canada Coal Corp,
2005). Currently there are 117 houses available to Saulteau First Nations members on reserve
(Aboriginal Canada Portal, 2008).
East Moberly Lake No. 169 is situated close to Highway 29 with gravel roads on reserve. In addition to
safety concerns around Saulteau First Nations members accessing Moberly Lake by crossing the
highway, winter road conditions and hazards to wildlife are transportation-related concerns.
The Saulteau First Nations are involved in cattle ranching and farming, gravel excavation and sales, and
silviculture. The Band owns Three Nations Ventures, Six Nations Ventures, and 4 Evergreen Resources
Inc (T8TA, 2008). Economic activities that have occurred in the area surrounding the Saulteau First
Nations are forestry, agriculture, retail trade and oil and gas. Band members have been provided some
employment opportunities in forestry from silviculture and logging contracts, and in the oil and gas sector
through archaeological assessments and operational contracts. The community has been involved in
seismic work and is seeking to diversify its opportunities in areas such as oil and gas, reclamation and
mining. Trapping, hunting and fishing are highly important economic activities for the community and have
high cultural significance (PMT SRMP, 2006).
For the West Moberly and Saulteau First Nations, the Peace Moberly Tract, located approximately
100 km northwest of the QWP, is considered to be a key supply area for traditional lifeways foods (also
known as country foods) and allows for the continued practice of traditional activities such as trapping,
hunting and fishing that remain an essential component of life. The area provides access to medicinal
plants, products used in cultural ceremonies, crafts and in the fabrication of items such as canoes, drums
and snowshoes (PMT SRMP, 2006). Additionally an Area of Critical Community Interest within which the
Peace Moberly Tract is situated located 100 km northwest from the Quality Wind Project, has also been
identified by the SFN. Both of these areas are shown on Figure 6.2-1.
Saulteau and West Moberly First Nations have been actively involved in studies aimed at sustaining
functional ecosystems in and around their lands. They participated in the development of an ecosystem
based Sustainable Resource Management Plan to ensure that they will continue to be able to practice
treaty rights (PMT SRMP, 2006).
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West Moberly First Nations
Prior to 1977, the West Moberly First Nations (WMFN) and Halfway River Bands were known as the
Hudson Hope Band. The total registered population of the West Moberly First Nations is now 204, with 73
members living on reserve (INAC, 2008).
The (WMFN) members were originally part of an Athapaskan-speaking group residing in the Athabasca
River region. They consider themselves Dunne-Zaa peoples (or Beaver) and traditionally speak Beaver.
The Dunne-Zaa are believed to have moved to the Peace River region in the mid-1800s after being
forced out the Athabasca River area by the Knisteneaux (PMT SRMP, 2006).
West Moberly Lake 168A, a former summer camp of the Dunne-Zaa people, is the Band’s only reserve
(Figure 6.2-1). Situated on 2033.6 hectares of land at the west end of Moberly Lake it is approximately
90 km southwest of Fort St. John and 90 km northwest from QWP.
The WMFN is governed by a Chief and four councilors, one from each of the key family groups. The Chief
is elected while each family determines their own method of selecting their councilor. The Chief does not
have a vote in council.
Situated adjacent to Highway 29, roads on reserve are gravel. Facilities on reserve include a band office,
a community center, fire protection, health center and postal service. The West Moberly First Nations
reserve is located within the Chetwynd ambulance area and involves approximately 30 minutes travel
time. Fire services are provided through the Moberly Lake Volunteer Fire Department. A cooperative onreserve policing program has been established with the Chetwynd RCMP.
The health centre focuses on educational and prevention programs including: infant immunizations, a
mental health councilor (on a one day/week basis), a pre-natal nutrition program, a drug and alcohol
prevention program, massage therapy and an adult in-home support program. There are no medical or
dental services provided in the community.
Of the 31 housing units in the West Moberly First Nations community, all have potable running water,
indoor plumbing, electrical heat (Aboriginal Canada Portal, 2008). The WMFN has a slow sand water
filtration system with a chlorinated reservoir. Sewage is treated in a lagoon system with discharge into a
wetland on reserve.
As there is no school in the community, students commute to nearby Moberly Lake or further Chetwynd to
school. An after-school program (Dakiii Yadze) which includes tutoring sessions, post-secondary
education support (via INAC and industry funding) and short-term training support are provided by the
community. Having a greater number of students graduate from grade 12 and complete post-secondary
training are goals for the community.
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The community is involved in a variety of economic activities. Dunne-Za Ventures LP is wholly owned and
managed by the WMFN and provides construction, trucking and other services. Dunne-Za has won
several awards, including Aboriginal Business of the Year at the Northern Business and Technology
Awards in January 2009. The WMFN is actively involved in forestry management and completed an
inventory of timber resources for the band’s forestlands (IR 168A and Summit Lake) in February 2007
(PMT SRMP, 2006). Economic activities taking place in the traditional territory of the West Moberly Lake
First Nations include forestry, agriculture, retail trade and oil and gas. The First Nation has been involved
with the District of Chetwynd in the Chetwynd community forest. Members have had some opportunities
to obtain employment in forestry, and in the oil and gas sector. Hunting, trapping and fishing remain
culturally and economically significant activities (PMT SRMP, 2006).
Kelly Lake Cree Nation, Kelly Lake Métis Settlement Society, Kelly Lake First Nation
The Kelly Lake Cree Nation (KLCN, also known as the Kelly Lake Cree First Nation), Kelly Lake Métis
Settlement Society (KLMSS) and the Kelly Lake First Nation are additional Aboriginal communities in the
region. The communities of these three groups are located approximately 47 km northeast of the
proposed QWP near the British Columbia/Alberta border around Kelly Lake (shown on Figure 6.2-1).
Currently these groups are not recognized formally as First Nations have not as yet been recognized as
Indian Bands under the Indian Act. Therefore, government statistical agencies do not provide
demographic information on the communities specifically.
Facilities at Kelly Lake include a community centre (in the old school) where community meetings and
forums take place. The facility is also used as a meeting place between industry and the Kelly Lake
people. The Kelly Lake School was closed by the BC Government in 2001, and students are now bussed
to nearby schools in Hythe and Beaverlodge, Alberta. Some members of Kelly Lake have moved to
Grande Prairie, Alberta to raise their children because of the lack of amenities within the community.
Two RCMP officers stationed in Dawson Creek are responsible for policing the community of Kelly Lake.
There are no regular police patrols in the community, and the RCMP presence is by response to calls to
the detachment.
The main economic inputs for people in this area are from forestry, oil and gas and mining. Further details
are provided below, by community.
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Kelly Lake Cree Nation
The members of the KLCN reside at Kelly Lake and surrounding areas. The KLCN is governed using the
Family Headman system, where one spokesperson from each main family group brings the concerns of
their household to the community.
The community of Cree speakers has noted that they settled at Kelly Lake near or before the turn of the
18th century. Currently, there are 125 Cree speaking people who reside in Kelly Lake and another
approximate 675 are direct descendants from the distinctive Kelly Lake Cree peoples who moved to
nearby towns, motivated to better their employment, housing, health care, and post-secondary education
(KLCN, 2008).
The Kelly Lake trapping, seasonal hunting and family traditional and culturally significant areas follow the
tributaries where the Fraser meets the Athabasca River to the north, where the Peace meets Smoky
(Peace Point), east to where the Peace meets the Mackenzie River (Williston Lake). The traditional
territory of the KLCN is documented to be 40,000 km2 in Northeast BC and Alberta, as shown on Figure
6.2-1. The KLCN’s Chief filed a comprehensive land claim in 1994 on behalf of the KLCN (of Beaver,
Cree and Iroquois descent in this case) based on the concept of continuing Aboriginal rights and title
which have not been dealt with by treaty or other legal means. At this time, no formal application has
been received by Indian and Northern Affairs Canada (KLCN, 2008).
The Kiyanawa Development Corporation is the main economic arm of the KLCN. The company focuses
on environmental reclamation and monitoring, seismic projects, cleanup, right-of-way lease construction
and road building.
Kelly Lake Métis Settlement Society
Kelly Lake Métis Settlement Society (KLMSS) represents the Métis people in Kelly Lake Traditional
Territory that has been established by the historic community research and defined by a geographic
location shown on Figure 6.2-1. KLMSS was established to provide Métis Nation governance for Métis
people in Kelly Lake and address the negative socio-economic conditions affecting the community.
KLMSS has established a secretariat that is a not-for-profit Society registered in British Columbia under
the Societies Act April 26, 2002 (KCD Consulting, 2008 pers. comm.).
The Society is responsible for overall community leadership, economic development, social services,
education, health, and resource management. The KLMSS board consists of five board members,
including an elder or director. The board appoints officers, including President, Secretary, Treasurer, and
General Manager. The KLMSS office is located in Grande Prairie, Alberta and society members reside at
Kelly Lake and surrounding areas.
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In 2002, the KLMSS established a secretariat that is a non-profit Society registered in BC under the
Societies Act. The KLMSS is in the process of claiming Aboriginal Rights to Traditional Lands. Litigation
against the Province of BC was registered on June 12, 2006.
KLMSS continues to assert their Constitutional protected Aboriginal rights as defined in the Canadian
Constitution Section 35 (2). Kelly Lake has a rich Métis history that continues to be documented and
researched. The area was an important part of the historic Métis mobility for Métis people into present
day Northeast, British Columbia and it has a unique existence today as a number of Métis people that
reside in Kelly Lake are direct descendents of their Métis ancestors who have shared a common cultural
existence and way of life for generations (KCD Consulting, 2008 pers. comm.).
KLMSS has an identified community membership list that includes approximately 130 Métis individuals
that reside in the Kelly Lake Traditional Territory or are connected to the Kelly Lake Tradition Territory
(KCD Consulting, 2008 pers. comm.).
There are members of the Kelly Lake Métis that are furthering their education at the Grande Prairie
College and University of Alberta.
KLMSS continues to discuss and seek opportunities that will support housing, health, education, and
economic development in Kelly Lake Traditional Territory. All priorities are identified from these four main
socio-economic areas of interest and KLMSS seeks partnerships with all levels of government and
industry proponents who can identify opportunities to assist (KCD Consulting, 2008 pers. comm.).
In recent years, the KLMSS has focussed on establishing contracting capability through relationships and
joint ventures. One of these businesses was Aski Enterprises Inc. The KLMSS is now working on
economic developments with the Mamway Cooperative and in the process of re-establishing another
social enterprise. The KLMSS has previously developed joint ventures that have been established to date
with: Shanco Camp Services, Vidar Mulching, Aurora Peace Contracting, Axor Inc. (wind energy) and
Tiger Calcium. Further involvement in the wind energy, seismic, camp operations, road building, dust
suppression and logging sectors have also been undertaken. KLMSS is currently involved in a wind
energy project in the Kelly Lake Traditional Territory.
Kelly Lake First Nation
The Kelly Lake First Nations consists of approximately 74 Beaver, Cree and Iroquois people. Many
members have Treaty Rights and are named on the Saulteau First Nations Band list. This group has no
official status. However, they claim a presence in the Kelly Lake area dating back to the 1830s (Western
Canadian Coal Corp, 2007).
Members of the Kelly Lake First Nation have contracting capability, offering services to the forestry, oil
and gas and mining sectors.
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Traditional and Contemporary Use

Overview of Traditional Economy
Aboriginal groups in northern British Columbia are distinguished by egalitarian societies. Traditionally,
they depended on hunting and gathering for their sustenance, and the annual cycle of subsistence
activities and settlement was dictated by the seasonal availability of food resources. These groups
developed an intricate and intimate knowledge of the landscape and its available resources. The
seasonal round was characterized by regulated mobility according to detailed knowledge of where, when,
and how land and animal resources were most efficiently accessed. Material technologies were also
highly efficient and easy to transport. The material culture for hunting, trapping, fishing, and building
technologies were designed to be expedient for mobility and easy replacement; however, the knowledge
employed in their construction and use was immense. The material culture was typified by tools of wood,
bone, and antler, as well as chipped stone. Basketry mats, and bark containers were abundant. Dugout
canoes were the principal watercraft, and were locally made from cottonwood logs or spruce bark over a
pole frame. Game was most often killed from ambush, though deadfalls were used for bears and
brushwood enclosures or fences were built to corral deer.
Little is known of the specific seasonal movements of the aboriginal peoples of the Peace River region
prior to the arrival of the Europeans and the fur trade in 1793, which brought the Cree and Saulteaux to
the region. The ethnographic descriptions provided by anthropologists are based on the modern and
historic use of the landscape when traplines and trading posts were already long part of the First Nations
economy.
Traditionally, several species of animals were hunted as part of the seasonal round. Large game
predominantly included moose, caribou, deer, and bison (wood bison ranged in NE BC until the last was
shot in 1906 near Fort St. John), but bears and mountain goats would have been hunted when and where
available. Smaller mammals were more important as fur-bearers than supplementary food-sources.
These animals continue to be a staple in the First Nations diet and economy. The historic abundance of
large hunting game in the Peace River region was documented by Alexander Mackenzie in 1793 at a
location thought to be Jim Rose Prairie or Bear Flats (north bank of the Peace River):
Mr Mackay, and one of the young men, killed two elks, and mortally wounded a buffalo, but we only
took a part of the flesh of the former. The land above the spot where we encamped, spreads into an
extensive plain and stretches on to a very high ridge, which, in some parts, presents a face of rock,
but is principally covered with verdure, and varied with the poplar and white birch tree. The country is
so crowded with animals as to have the appearance, in some places, of a stall-yard, from the state of
the ground, and the quantity of dung which is scattered over it. The soil is black and light. We this day
saw two grisly and hideous bears (Mackenzie 1971:164).
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A variety of food plant resources were available to northern communities which included highbush
cranberry, Saskatoon berry, chokecherry, Indian-potato, wild rhubarb and avalanche lily. Pine and spruce
trees were used as sources of firewood and bark, while cottonwood trees were used for making dugout
canoes. The cambium of lodgepole pine trees were also likely accessed as a food resource, although the
use of cambium does not appear to be as widespread or intensive as in the central interior of B.C. Other
plants, such as rushes and riparian grasses, had technological uses as weaving materials, and a diverse
assemblage of additional species were utilized for medicinal purposes.
The present-day inclusion of First Nations members or administrations within the general wage economy
should not be considered at odds with traditional lifeways and activities. The development of a mixed
hunting / trapping / gathering / wage labour began with the arrival of the fur trade in 1793, and has
continued to develop to the present.
Beaver (Dunne-za)
The hunting economy of the Dunne-za focussed on moose. Due the size of the animal, and its relative
abundance, moose provides a very efficient return of effort. The year was comprised of five seasons
corresponding to harvesting activities. These included: the dry meat hunt, early winter hunting and
trapping, late winter hunting and trapping, the spring beaver hunt, and the summer slack (with plant
gathering). An extensive knowledge of the land, resources and of the ecosystems upon which they
depended made for a rich variety of traditional foods and activities. Berries were gathered and dried
during the summer months; gardens were planted in the spring and people left for their winter camps
during the fall. Smaller hunting groups would usually come together during the summer at the appointed
reserves (PMT SRMP, 2006).
The Doig River people have traditionally hunted and trapped within the Beatton River watershed east of
the river, north to the Milligan Hills, and east to the Clear Hills in northern Alberta. The southern limit of
the hunting and trapping range has also been affected by continuing agricultural expansion northward
from Fort St. John. Doig River people do not traditionally hunt and trap in the QWP Local Study Area.
The traditional hunting and trapping territories of the Halfway River and West Moberly First Nations are
the foothills and mountains of the Rockies. Hunting and trapping occurred as far westward as the Ospika
River, located on the western slope of the Rockies in the Rocky Mountain Trench. The typical historical
seasonal round would have included occupation along the Chowade River during the snow-free seasons,
and dispersal to family trap-lines during the winter. With the arrival of the fur trade, core resource use for
families now a part of West Moberly First Nations was focused around Moberly Lake and surrounding
lands. Boucher Lake, Cameron Lakes, Moberly River and the Pine River (shown on Figure 6.2-1) remain
important areas for hunting and gathering for the Saulteau and West Moberly First Nations (PMT SRMP,
2006).
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Saulteaux
Saulteau First Nations people have historically hunted and trapped the lands south of the Peace River,
and east of the Rocky Mountains (Leonard, 1995). This area includes lands within the Murray and
Sukunka River watersheds, as well as northward within the Kiskatinaw River watershed to the Peace
River. With their eastern woodland and plains background, the Saulteau of northeastern BC had an
economy based on a mix of woodland trapping, fishing, and plains bison hunting culture (Heritage
Community Foundation, 2005). As with the Dunne-za described above, moose was/is the mainstay of the
hunting economy. Also important to the hunting economy are deer, mountain goat and caribou. Due to
declines in populations, mountain goat and caribou likely have a diminished role in the current hunting
economy compared to the historic period. Differing from Dunne-za groups, Saulteaux peoples are more
engaged in fishing. Moberly Lake has populations of whitefish, pike, lake trout, greyling, ling cod, and
suckers that were caught in a net fishery, although, this technology has declined in recent times due to
pressures from the Fish and Wildlife Branch of the provincial government and the increase of motor boats
on the lake.
Traditionally, the seasonal round of the Saulteaux included winter hunting (moose, caribou, deer), fishing,
and trapping in the Rocky Mountain foothills. Spring included trading furs at Chetwynd or Hudson’s Hope,
followed by the spring beaver and muskrat hunt. Summer was typically spent around Moberly Lake. The
fall included a fairly intensive moose hunt to provision dry meat for the winter. Saulteau elders recall
people packing horses and making dry meat, pounded meat and pemmican. Hunting parties would go out
around Big Lake or Swan Lake about 20 km south of current Pouce Coupe, and people would spend
days at the numerous berry picking areas around the Moberly River (PMT SRMP, 2006). Following the
fall moose hunt, families would again disperse to family held traplines.
A number of traplines in the region are registered to Saulteau First Nations families. Trapping played a
very significant role in the Saulteaux economy, but due to declines in fur bearing animals in recent years,
as well as a general decline in the prices for furs, the importance of trapping has significantly declined.
There are no traplines registered to SFN families in the QWP Local Study Area.
Similarly, hunting has also seen a decline in the availability of animal resources and undisturbed animal
habitat. Historically, the Saulteaux hunted a very large area (as described above), but presently, the core
of Saulteau First Nations hunting territory is located north of the present-day reserve, centred around the
Moberly and Pine River, as well as Boucher Lakes (shown on Figure 6.2-1). There is still a vigorous
hunting economy within the Saulteau community.
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Sekani
Sekani people historically were a nomadic hunting and gathering people. Their lifestyle and preference for
big game required a large operating arena. Harmon, a fur-trader, encountered Sekani at Rocky Mountain
Portage on the Peace River system and noted that the Sekani lived on both the east and west side of the
Rocky Mountains in northern British Columbia. Late fall to early spring was spent on the eastern side of
the mountains where large game was plentiful, whereas winters were spent on the western side of the
mountains where fishing figured largely in the traditional economy (Harmon, 2006). There are a number
of traplines held by members of the McLeod Lake Indian Band, however none occur within the Project
area. Hunting and berry picking remain important activities for food procurement and both activities are
undertaken by community members of all ages (V. Solonas pers. comm., 2008).
Cree
The Cree people of northeastern British Columbia began arriving in the region in the late 1700’s (Burley
et al., 1996). Prior to the arrival of Europeans, both Woodland and Plains Cree were a mobile people.
Plains Cree are known for their large teepee settlements and their skill at hunting the bison and the
wapiti. Woodland Cree also traditionally hunted the bison in addition to other large ungulates found in the
boreal forest. They lived in birch bark or hide covered conical lodges, dependant on the time of year and
available resources (Heritage Community Foundation, 2002). With the introduction of the fur trade, the
Cree continued to move, following the fur trade posts and economy. Many Cree who have settled in the
Peace area first came to the region as guides for fur traders (KLCN, 2008). Guiding and outfitting has
continued as a profession to members of the Kelly Lake Cree Nation. KLCN members continue to hunt
and trap for both personal and commercial consumption. KLCN people trap south and west towards the
Rocky Mountains to the Flatbed Creek and Murray River drainages (Petro Canada, 1983). Trapline holder
TR0720T007 is a member of the KLCN and holds a trapline in the Local Study Area. He has been
interviewed by his community for the QWP TLUS.
The trapline of the Gladue family occurs within the project area and is held under the name of Melvin
Gladue. Mr. Gladue has been interviewed by his community for the QWP TLUS.
Métis
The Métis people at Kelly Lake began arriving with the fur trade in the 1800’s (Calverley, 1980). Their
culture is intertwined with Canada’s fur trade history. The Métis people have always been hunters and
trappers, and they continue to practice aspects of their traditional economy today. The Kelly Lake Métis
Settlement Society members hold traplines in the region and hunting and trapping are important food and
income sources to community members.
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Traditional Land Use Study (TLUS)
Study Language Definitions
In this report, “traditional use” refers to current use of the landscape by First Nation communities for
traditional sustenance and/or ceremonial purposes. Examples include trapping, hunting of land mammals
and birds, fishing, collecting of food plants, collecting of tree bark, collecting of medicinal plants, spiritual
and ceremonial practices, etc. “Current use” refers to use that took place within the lifetime of living
members of the community and where the resource remains available for use today. This definition
recognizes the cyclical nature of traditional land use by aboriginal people. In other words, this definition
takes into account the fact that some areas may not have been used for traditional purposes every year,
and that periods of use may be interspersed with periods of little or no activity. However, use that took
place during the lifetime of living community members, but which are at present no longer possible
because of the permanent loss of a resource or habitat (e.g., a road built through a berry patch), would be
considered historical (past) use rather than current use, even though it occurred within living memory. A
use impacted by the temporary loss of resource or habitat, such as the Hourglass forest fire, will be
considered past as long as the resource or habitat necessary for that use is absent.
Traditional use that took place in the past, that is, prior to use by living members of a community, is
termed “historical” traditional use. The distinction between the terms “current” and “historical” should not
obscure the possibility that all traditional uses may be continuous or “ongoing” uses, and that, whether
current or historical, these uses may continue to be, or may once again be, pursued in the future.
“Traditional use sites”,as used in this study, are the locations where current traditional land and resource
use activities have and/or are taking place. These sites may or may not display physical evidence in the
form of human-made artifacts or structures. Traditional use sites are usually documented from oral
sources, that is, they are identified during interviews and field visits by aboriginal people familiar with the
area. In addition, traditional use sites also may be identified in documentary sources (for example,
existing traditional use studies) or during archaeological field surveys. Examples of traditional use sites
are trails, hunting and fishing camps, culturally modified trees (where bark or wood has been removed
from the tree as part of the traditional use of the forest), traps and snares, trapper’s cabins and lean-to
shelters, berry-collecting locations, medicinal plant locations, and sacred and ceremonial sites. Some
sites such as moose hunting places cover large areas and can be mapped as polygons whereas other
sites such as moose licks or hunting camps occupy specific locations and can be mapped as points.
Traditional use sites that do display physical evidence in the form of human-made artifacts or structures
are not only traditional use sites but also archaeological sites. While all archaeological sites could be
thought of as examples of historic traditional use, only archaeological sites that date to the lifetime of
living community members are treated here as instances of current traditional use sites. Archaeological
sites are discussed further in Section 6.9.
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“Traditional environmental knowledge” (TEK) includes the information and knowledge members of the
aboriginal communities have about the natural resources and habitats of an area such as game trails,
moose licks, calving areas, bear dens, fish-bearing streams and berry bushes, etc. This body of
knowledge is essential to an understanding of the cultural landscape of the communities that potentially
are affected by the Project.
Methods
It is recognized that individual communities may have different relationships with the Local Study Area
landscape. As such, methodologies employed for documenting current uses of lands and resources for
traditional purposes by aboriginal persons in the Local Study Area (including the location of current
traditional land use sites and TEK) for the QWP impact assessment varied between the communities, and
the type of involvement was directed by the communities themselves. Four communities participated
directly in the TLUS, led by Arcas Consulting Archaeologists (Arcas): McLeod Lake Indian Band,
Saulteau First Nations, Kelly Lake Métis Settlement Society and Kelly Lake Cree First Nation. Saulteau
First Nations is currently undertaking a review of the project and expects to continue data collection for
the TLUS as the project proceeds. Doig River First Nation has indicated that it will be conducting their
own TLUS after a review of the Application report has been completed. West Moberly First Nations,
Halfway River First Nation, Prophet River First Nation and Blueberry River First Nations were notified of
the TLUS but chose not to participate at this time.
The TLUS collected information from three sources:
•

Documentary review — of published and unpublished documents that provide information about
current traditional land use by First Nations and Métis people for the Local Study Area. In some
cases, a review of materials held by the Aboriginal Community was undertaken by community
members. All locally held materials were supplemented by research undertaken by Arcas.

•

Interviews — of community members who are knowledgeable about traditional land use and sites
of the proposed project area.

•

Field visits — of the project area with participation of local aboriginal community members to the
extent necessary to fully identify and inventory traditional land uses and sites.

Information available on the cultural groups and aboriginal communities involved in the study was
obtained from published ethnographic works. In some cases, a review of materials held by the Aboriginal
Community was undertaken by community members. All locally held materials were supplemented by
research undertaken by Arcas. A documentary review was undertaken for all affected First Nations and
Métis communities.
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The McLeod Lake Indian Band, Kelly Lake Cree First Nation and the Kelly Lake Métis Settlement Society
participated in the TLUS through a series of interviews with community members and field visits by
community members to the project areas. All three communities identified community members with
knowledge of the project area to be interviewed. Prior to being interviewed, each community member
signed an interview release form that explained the purpose of the interview, how the information was to
be used and where the information would be stored.
An interview guide was used to form the basis of the interview. The first part of the interview guide
contained a series of biographical questions that were intended to collect information related to the
personal history and experience of the interviewee. The second part included questions relating to
traditional land use and traditional environmental knowledge of the project area and evaluating project
effects. Community Coordinators undertook the interviews.
Interview procedures followed recognized research methods. Where permission was obtained, interviews
were audio taped. Translators were not needed as all interviewees fluently speak English and were
comfortable conducting the interviews in English. All audiotapes were later transcribed to create an
accurate written record. Paper transcriptions of the interviews were produced for use in the TLUS. Handwritten notes were used to supplement the recorded interviews. Materials generated from the interview,
including audiocassette/digital format recordings, interview transcripts, and any project maps now
containing traditional use information are on file with the McLeod Lake Indian Band and the Kelly Lake
Métis Settlement Society respectively.
Information collected by the Kelly Lake Cree First Nation was provided in draft to EPCOR during May.
Information from this draft document is not included in this Application report. However, this document will
be updated with further project information and used during discussions in the Application review stage.
Field visits were undertaken during summer and fall conditions with representatives from the Kelly Lake
Cree First Nation, Kelly Lake Métis Settlement Society, McLeod Lake Indian Band, Saulteau First
Nations, Halfway River First Nation, Doig River First Nation and West Moberly First Nations. West
Moberly First Nations, Halfway River First Nation and Doig River First Nation chose to collect data for
internal purposes and did not disclose the data as a participant in the Traditional Use Study.
The field visits were based on a preliminary project layout footprint provided by EPCOR in August 2008.
Visits went beyond the footprint, as this represents a potential layout. For example, a 60.5 m wide corridor
was assessed on all proposed access roads with collector cables, yet the final access road and line will
only have a disturbance width of up to 35 m.
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Results
The TLUS resulted in the identification of 22 Traditional Use (TU) sites and 45 TEK sites within the Local
Study Area based on field visits, interviews and the literature review (Figures 6.2-2). The data consists of
both specific spatial point data, representing previous campsites or trap locations, and areas
encompassing larger tracts of land or non-specific locations, and represented by polygon data, such as
general berry picking areas or large areas where ungulates were known to occur. In addition, there are
some instances where spatially specific point data was not provided for sites, such as a confidential
source for a specific medicinal plant, and general locations were plotted so as to include the site in the
visual report. The specific location and nature of TU and TEK sites is confidential to each community.
EPCOR has been made aware of these details where First Nations and Aboriginal communities
recommend avoidance as impact mitigation on a case by case basis. Figure 6.2-2 shows site distribution
as a visual tool for impact assessment, but do not contain site names or specific location data.
A summary of specific TLUS data is presented in Table 6.2-1. These sites include both historical and
current uses of the land. The value of TU sites to a community is best determined by the First Nations and
Métis community members that use them. Community Value ratings in Table 6.2-1 have been obtained
from First Nations and Métis participants of the TLU study. In some cases, no significance rating was
assigned and it is noted that community value ratings should come from the community associated with
the specific TU site.
There were 10 types of TU site documented in the study: camp, trapping, hunting, fishing, food
preservation, medicinal plant gathering, historic use, historic anecdote, water source and food gathering.
The type descriptions assigned by Arcas are based on the type of activity that occurred / occurs at the
area and may also indicate a length of occupation. For example, a campfire TU site indicates a shorter
period of occupation than a camp TU site. Some site type descriptions are much broader than others to
reflect the data set. In the case of a food gathering TU site, a general area may be described as a source
for multiple types of traditional food (i.e., wild game, roots, berries, etc), whereas a fishing site is specific
to one type of food and associated activity. Assigning type descriptions to sites has a twofold purpose: 1)
the exact activity or location of a site is not unnecessarily revealed, protecting the confidential nature of
the sites while maintaining their informative value for the study, and 2) by assigning site types based on
site activity and community description, patterns of use within the study area become more easily
identifiable (i.e., higher numbers of hunting sites over camping sites indicates a different type of use).
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Traditional Use Site Data

Name

Type

Community Value

QW10

Hunting (point)

Moderate

QW26

Camp (point)

Moderate

QW34

Trapping (point)

Moderate

QW36

Hunting (general area)

Moderate

QW37

Food Gathering (general area)

Moderate

QW38

Camp (general area)

Moderate

QW40

Fishing (general area)

High

QW41

Food Gathering (general area)

Moderate

QW43

Fishing (general area)

Moderate

QW45

Hunting / Food Gathering / Medicinal Plant Gathering (general area)

Moderate

QW46

Historic anecdote / Historic Use (general area)

QW48

Hunting (general area)

Moderate

QW49

Food Gathering (general area)

Moderate

QW51

Hunting / Food Gathering / Medicinal Plant Gathering (general area)

Moderate

QW53

Hunting / Food Gathering (general area)

Moderate

QW55

TEK / Hunting (general area)

Inventory – Moderate

QW56

Water Source (general area)

High

QW58

Historic Use / Trails (general area)

High

QW60

Medicinal Plant Gathering / Food Gathering (general area)

High

QW62

Medicinal Plant Gathering

High

QW63

Medicinal Plant Gathering

High

Inventory – Moderate

Six of the TU sites documented in the study were assigned high community values. Of these six sites,
four refer to resources available in the general project area. Sites QW40 and QW56 refer to the quality of
the water and water systems within the Project Area. The importance of clean water as a resource was
highlighted in the community interviews (see comments in Section 3.2.2) where it was requested that
impacts to small creeks be minimized.
Site QW58 refers to historic trails which are known to have crossed the Project Area. These trails
connected Kelly Lake to communities to the west as well as the Peace River. The exact location of these
trails has been lost with time as modern roads and vehicles have replaced them in practical use. One
elder recalled travelling a trail through the area at the age of five; however his young age at the time and
the subsequent regrowth of the trail have contributed to the loss of the trail’s route.
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Sites QW60, QW62 and QW63 refer to both specific and general use of medicinal and food plants in the
Project Area. Site QW60 refers to the high value of berry picking areas that were impacted by the
Hourglass Fire. This area was valued by multiple communities for its dense berry patches which were
destroyed in 2006. One community interviewee noted that “we used to use (the area) to pick
huckleberries before the burn. Now we will have to wait for things to grow again.” TU sites QW62 and
QW63 each refer to a specific medicinal plant that can be found in the project area. While the location of
the plants is specific, that location was not disclosed during the course of the TLUS. However, the same
individual commented that they “didn’t think this proposed project would have any bad effects on the
resources in the area”. They were not concerned that the Project would impact the medicinal plants
noted.
TEK data represents a body of knowledge which can/has been used by a community to access the
traditional resources of an area. TEK data comprised a large portion of the study results. While TEK may
not relate to a direct use of the land, it is useful when considering the impact of the Project on traditional
use sites and the areas traditional economic resources. TEK sites recorded in the Project Area include
specific point data, such as moose wallows and squirrel middens, as well as polygon data collected from
the community members, such as broad knowledge of good hunting/trapping terrain. In general, most
TEK data were collected for this study to create an inventory of resources in the area. Some anecdotal
data is included as it applies to the cultural background of the area. A summary of specific TEK data is
presented in Table 6.2-2.
Seventeen different types of TEK sites were identified in the TLU study including: berry patch, game trail,
mineral lick, squirrel midden, animal tracks, animal kill site, animal wallow, animal bed, animal sighting,
bird sighting, animal signs, animal habitat, medicinal plant, hunting, trapping, TEK and water source
(Figure 6.2-2). Most type descriptions relate to a specific traditional resource, such as good animal
habitat or potential food gathering areas. The TEK site type relates to anecdotal data collected which may
not have specific location data or may apply to the entire project. An example of such data is the
knowledge of good animal habitat (such as swampy areas that moose frequent).
Table 6.2-2

TEK Data Identified in the Quality Wind Project Area

Name

Type

Community Value

QW1

Game Trail

Inventory

QW2

Game Trail

Inventory

QW3

Mineral Lick

Inventory, High

QW4

Animal Habitat, Game Trail

Inventory

QW5

Game Trail

Inventory

QW6

Animal Habitat

Inventory

QW7

Game Trail

Inventory
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Name

Type

Community Value

QW8

Animal Bed

Inventory

QW9

Trapping

Moderate

QW11

Animal Signs

Inventory

QW12

Game Trail

Inventory

QW13

Animal Tracks

Inventory

QW14

Game Trail

Inventory

QW15

Game Trail

Inventory

QW16

Animal Wallow

Inventory

QW17

Animal Bed

Inventory

QW18

Squirrel Midden

Inventory

QW19

Animal Tracks

Inventory

QW20

Animal Kill Site

Inventory

QW21

Animal sighting

Inventory

QW22

Bird sighting

Inventory

QW23

Game Trail

Inventory

QW24

Game Trail

Inventory

QW25

Bird sighting

Inventory

QW27

Berry Patch

Inventory

QW28

Game Trail

Inventory

QW29

Game Trail

Inventory

QW30

Animal habitat

Inventory

QW31

Animal habitat

Inventory

QW32

Berry Patch

Inventory

QW33

Game Trail

Inventory

QW35

Game Trail

Inventory

QW39

TEK (general area)

Inventory

QW42

TEK (general area)

Inventory

QW44

Berry Patch (general area)

Inventory

QW47

TEK (general area)

Inventory

QW50

Medicinal Plant (general area)

Inventory, High

QW52

TEK (general area)

Inventory

QW54

TEK / Medicinal Plant (general area)

Inventory

QW55

TEK / Hunting (general area)

Inventory

QW57

TEK

Inventory, High

QW59

TEK (general area)

Inventory, High

QW61

TEK (general area)

Inventory, High

QW64

TEK / Medicinal Plant (general area)

Inventory, High

QW65

TEK (general area)

Inventory, High

QW66

Animal Habitat / Water Source

Inventory, High

QW67

Animal Habitat / Water Source

Inventory, High
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All Traditional Use Sites and TEK Sites identified during this study are considered VSCs for this
assessment.
6.2.2
6.2.2.1

Potential Impacts and Proposed Mitigation
Construction

Potential impacts to First Nations, other Aboriginal Communities’ and traditional use from the construction
phase of QWP include:
•

Socio-economic considerations – opportunities for local businesses and employment;

•

Loss of traditional use sites and/or TEK sites that represent hunting and trapping habitat and/or
medicinal and plants and food plants; and

•

General decrease in value of hunting and trapping area as well as plant gathering within
traditional territories.

Socio-economic Considerations
Depending on the local contracting process to be undertaken by EPCOR, companies operated by First
Nations and Aboriginal communities could be considered for construction contracts, based on their
expertise, competitiveness, and availability. In turn, these companies could employ members. Capacity of
local businesses, labour force size and skill level, education, experience and proximity to the Project Area
will play a role in determining contracts awarded. Specific opportunities given the services available
include clearing, road construction, access maintenance and safety supervision. Depending on the level
of employment created by the project construction, there may be slight increases in employment income
in some communities. EPCOR has heard interest from several First Nations and Aboriginal communities
about potential economic opportunities regarding the Project.
In November 2007, the MLIB’s land referral manager noted the community’s interest in business
opportunities associated with the Project. A brief discussion occurred between EPCOR’s Project lead and
a representative of the MLIB’s construction company, Duz Cho Construction, regarding road building. In
February, further discussions were held with the land referral manager and the economic development
officer, who mentioned the experience Duz Cho had with building concrete pads.
EPCOR has also had several conversations with the manager of construction company (Dunne-za
Ventures) owned by the West Moberly First Nations. EPCOR is aware of Dunne-za’s experience with
work on the Dokie Wind Project and other projects.

Environmental Assessment Application
Quality Wind Project

- 337 -

EPCOR Power Development (BC) Limited Partnership
June 2009

The Saulteau First Nations have also expressed interest in business opportunities with EPCOR. EPCOR
and the SFN are continuing to work on a long term relationship, which will include discussion of future
employment and educational components.
KLCN have advised that part of their stewardship plan, they would like to be involved in mitigation
strategies at the construction phase. EPCOR anticipates further discussion with the KLCN regarding
opportunities for this involvement during the Application review phase.
Priorities and key issues based on KLMSS efforts in the alternative energy sector to date include seeking
proponents or partners that will:
•

Provide employment opportunities for KLMSS members or ensure proponent or partner
subcontractors support employment for KLMSS;

•

Engage and invest in labour market training opportunities in order that KLMSS members can
meet minimal industry standard employment qualifications;

•

Support sustainable environmental projects and respect the needs of KLMSS members through
investments in KLMSS traditional knowledge and research when potentially impacting the Kelly
Lake Tradition Territory;

•

Provide an Aboriginal procurement strategy for all aspects of project implementation when project
impact the Kelly Lake Traditional Territory; and

•

Invest in joint venture or partnership contracting opportunities to support a sustainable economy
for KLMSS members (KCD Consulting, 2008 pers. comm.).

In earlier discussions, EPCOR informed the KLMSS that it will be in a better position to discuss further
contracting opportunities once the Project has advanced through the BC Hydro Clean Power Call process
and the EA Process.
Changes to communities and services as a result of the Project construction are not expected.
Loss of Traditional Use Sites and TEK Sites
Traditional use sites identified in the project area reflect the specific use of a traditional resource, either
past or present, by a First Nations or Métis community or community member. Seventeen TU sites
documented on Table 6.2-1 are located within the preferred layout and may be affected, dependant on
final Project design, or no specific location data was available and impacts cannot be quantified. The
specific location and nature of TU sites is confidential to each community. EPCOR has been made aware
of the locations for design purposes but not any confidential information.
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During the course of the study, some comments were received from First Nations, Aboriginal and Métis
community members regarding general project effects on Traditional Land Uses. As detailed in
Section 3.2.2, these comments included concern that TU input will not result in changes to a Project
layout along with the specific recommendation for minimizing any damage to small surface water features
and the avoidance of these features during construction. It was hoped that EPCOR would be respectful of
the land. In addition, it was thought that the Project will be beneficial in the long run.
Some TU sites identified in the Project Area are not associated with specific locations. An example of this
would be a reference to “there are many moose licks where we used to hunt”.
Of the 47 TEK sites identified in the Project Area, 38 occur within the Project footprint of the preferred
layout, which was the area surveyed in detail in the field. The remaining eight sites are either anecdotal
accounts and will not be affected (e.g. past access of area by horseback) or located outside of the
preferred Project footprint.
First Nations community members present during the field visit recommended that the active mineral lick,
identified as QW3, not be impacted by the Project. Mineral licks are an important resource in the habitat
setting. The Hourglass Fire heavily impacted other mineral licks in the Local Study Area creating
increased use of remaining intact licks. As noted in Section 5.6, ungulates require the minerals and salts
present at the lick for survival, and First Nations hunters use the location of mineral licks to aid their hunt.
In the opinion of First Nations, Aboriginal and Métis communities present, the loss of TEK site QW3 would
have a significant impact on the quality of the animal habitat in that area.
Two other TEK sites, QW66 and QW67, will be avoided, as recommended during the TLUS study. Site
QW66 consists of an ephemeral creek and site QW67 a natural spring. First Nations, Aboriginal and Métis
communities present in the field visit requested that both water features be avoided by EPCOR to protect
the nature of these sensitive areas. The locations of both QW66 and QW67 with proposed set backs have
been provided to EPCOR.
No other TEK sites identified in the study require avoidance, based on input by participating First Nations,
Aboriginal and Métis communities. All remaining 39 TEK resources can be found at alternate locations in
the Local and Regional Study Areas. EPCOR has committed to further documentation of TEK sites in the
Project Area through construction.
It is worth noting one additional TEK site. Site QW54 refers to specific knowledge which demonstrates the
interconnected nature of the environment and the traditional lifeway. When identifying areas within the
Project Area that contain traditional use sites, including medicinal plants, an elder replied: ”Medicines are
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everywhere we look; every plant or tree has some kind of useful purpose.” This statement exemplifies the
importance of considering a holistic approach towards the Project’s impact on an entire resource area.
While large portions of the Project Area have been previously impacted by the Hourglass Fire and timber
harvesting activities, the forest is in a healthy stage of re-growth and important plant and animal
ecosystems will return, if allowed.
Mitigation options will be further discussed with each First Nation as well as the KLMSS and KLCN during
the Application review. Specific mitigation measures for each site can be developed on a site by site basis
when detailed project design allows for specific impacts to be assessed pre-construction and during
construction and will include:
•

Avoidance of the mineral lick (QW3), as the preferred layout does, with a minimum 100 m
undisturbed buffer around the site (as noted in Section 5.6.2.1 and consistent with oil and gas
guidelines for setbacks);

•

Avoidance of any other important, permanent sites (if encountered during detailed design work)
where possible or minimizing the disturbed area where not. Where practical these sites will be
marked with ribbon pre-clearing so that they will not be impacted during construction;

•

Following measures outlined in Sections 5.2.2, 5.3.2 and 5.4.2 to minimize potential impacts on
watercourses, water quality and along the transmission line where fish are present, minimize
potential impacts on fish and fish habitat. This includes a minimum 15 m setback from creeks and
a minimum 10 m setback from the spring found during the TLUS;

•

Following measures outlined in Sections 5.5.2, 5.6.2 and 5.7.2 to minimize potential impacts
ecosystems, plants, wetlands and wildlife; and

•

Involvement of First Nations, the KLMSS and KLCN in selection of mitigation and monitoring to
determine that mitigation is followed.

Decrease in Value of Hunting, Trapping and Plant Gathering
A general decrease in the value of hunting, trapping and gathering plant resources can result from
footprint impacts to water resources, ecosystems and impacts to wildlife. These impacts and proposed
mitigation are discussed in Sections 5.3 through 5.7. In addition to mitigation for water resources, fish
ecosystems and wildlife, the following mitigation noted above for TU and TEK sites are intended to
minimize the loss of key areas.
During construction, there will be some restrictions on access during construction for safety (of those
entering the area and for safety of workers from hunters). So, use of portions of the Project Area for
hunting will be restricted for two fall hunting seasons. Through communication prior to and during
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construction, EPCOR will see to it that safe access is available for those that want to use the Project Area
for trapping and any plant gathering during construction. EPCOR intends to discuss this potential impact
and mitigation with First Nations, KLMSS and KLCN during the Application review.
6.2.2.2

Operation

Potential impacts to First Nations, other Aboriginal Communities’ and traditional use from the operation
phase of QWP include:
•

Socio-economic considerations – opportunities for local businesses and employment;

•

Loss of traditional use sites and/or TEK sites which are hunting and trapping habitat as well as
medicinal and plants and food plants; and

•

General decrease in value of hunting and trapping area as well as plant gathering within
traditional territories.

Socio-economic Considerations
Depending on the local contracting process to be undertaken by EPCOR, companies operated by First
Nations and Aboriginal communities could be awarded contracts for maintenance activities or other
services. EPCOR will make plans to assess the abilities of First Nation companies for these types of
services once the Project advances through the BC Hydro Clean Power Call process and the EA
Process.
Changes to communities and services as a result of the Project operation are not expected.
Loss of Traditional Use Sites and TEK Sites
As noted under the impacts from construction above, some loss of TU and TEK sites is expected and
mitigation measures will be developed in collaboration with First Nations and Aboriginal communities on a
site by site basis when detailed Project design allows for specific impacts to be assessed and during
construction. No further loss is expected during the operation phase.
Decrease in Value of Hunting, Trapping and Plant Gathering
In addition to footprint impacts on ecosystems/habitat and other impacts on wildlife during operations,
increased access from new roads for both aboriginal and non-aboriginal hunters in an area generally
leads to initial ease of hunting and potential subsequent decrease in value of hunting area from increased
use. Access will be maintained, as is currently the case, for hunters, trappers and plant gatherers.
Impacts on watercourses, fish, vegetation and wildlife, with proposed mitigation are discussed in
Sections 5.3 through 5.7.
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Access will be open for those that want to use the Project Area for trapping and any plant gathering
during operations. As new roads are expected to be 0.5 to 3 km in length, connecting to an extensive
existing road network, it is not expected that hunting access will increase measurably during the life of the
Project. The only hunting restriction in the Project Area is within 15 m of the centerline of Hwy 52 and 29.
6.2.2.3

Refurbishment or Decommissioning

Under either the refurbishment or decommissioning option, activities could provide some business
opportunities. No further disturbance of TU or TEK sites would be expected. Decommissioning would
allow for vegetation to grow up in the footprint and new roads could be removed (in consultation with
ILMB and stakeholders including First Nations, KLMSS and KLCN) altering access from operational
conditions.
6.2.3

Residual Impacts and Proposed Monitoring

With the above noted mitigation in place, residual effects have been calculated in Table 6.2-3 and are
expected to be as follows, although it is important to note that some of these are to be determined with
further input from First Nations and Aboriginal communities:
•

No adverse impact on socio-economic considerations expected and the potential for opportunities
for local businesses and employment;

•

Low (insignificant) loss of traditional use sites and/or TEK sites (both are VSCs) documented to
date which are hunting and trapping habitat as well as medicinal and plants and food plants. This
is to be determined for those First Nations who have not yet participated in the TLUS study; and

•

Low (insignificant) decrease in value of hunting and trapping area as well as plant gathering
within traditional territories. This is to be determined for those First Nations who have not yet
participated in the TLUS study.

Table 6.2-3

Potential
Impact

Predicted Significance of Residual Impacts on First Nations, Aboriginal
Communities and Traditional Land Use
Extent

Magnitude

Duration

Reversibility

Probability

Social
context

No adverse
impact
expected;
Economic
benefits

Socioeconomic
considerations
Loss of TU or
TEK sites
(VSCs)

Significance

Footprint

Low

Long

Change, if
decommissioned

High

Developed

Decrease in
value of
Change, if
hunting,
LSA
Low
Long
Moderate
Developed
decommissioned
trapping and
plant gathering
Notes: * TLUS results have not yet been received from all First Nations.
Social context – the social environment and its ability to absorb change. See Section 4.6.

Low
(insignificant)
TBD by FNs
Low
(insignificant)
TBD by FNs
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Monitoring will be determined during Application review. EPCOR will involve First Nations, the KLMSS
and KLCN in the selection of mitigation and monitoring during construction and, if required, operation
phases.
6.3

TRANSPORTATION INCLUDING NAVIGABLE WATERS

6.3.1

Existing Conditions

For transportation including navigable waters, the Local Study Area is defined as the “Project Area” plus a
5 km buffer and the Regional Study Area is defined as the Peace River Regional District. The following
section outlines information on transportation by road, air and navigable waters.
6.3.1.1

Transportation by Road

The District of Tumbler Ridge is located at the junction of Provincial Highway 52 (Heritage Highway) and
Highway 29. Highway 52 runs from Arras south through Tumbler Ridge and beyond before looping
northeast to Tupper on the Highway 2 near the Alberta Border. Highway 29 begins just northwest of Fort
St. John on the Alaska Highway (97), travels southwest to Hudson’s Hope, south to Chetwynd then
southeast to Tumbler Ridge (Figure 1-1).
Load limits apply to these Highways as per standard BC Highway requirements. During spring thaw,
overloads are not permitted. The timing of load restrictions is determined each spring by the BC Ministry
of Highways.
On major highways throughout the province, there are 97 permanent count stations and hundreds of
short count station locations set up by the BC Ministry of Transportation and Infrastructure (MoTI) to
monitor traffic patterns. One short count station is located on Highway 29 at Dickebusch Creek bridge,
south of Chetwynd and has collected traffic volume data from 1995 to 2005, with the exception of 1997
and 1998. Despite a decrease in traffic volumes recorded from 1999 to 2003, both summer average daily
traffic and annual average daily traffic volumes recorded for 2005 have increased by more than 15%
since 1995 (Table 6.3-1). Another short count station is located on Highway 52 between Arras and
Tumbler Ridge and has also seen an increase in traffic volume over the last six years (Table 6.3-1). No
data on the proportion of large vehicles are available, but observations during 2008 field work for the
Project indicate that forestry, transport and other large vehicle traffic is considerable.
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Traffic Volume Data for Highways 29 and 52

Highway

Location
Description

29

Dickebusch
Creek
bridge,
south of
Chetwynd

52
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0.25km
south of
Arras Road,
92 km north
of Tumbler
Ridge

SADT
AADT

1995

1996

730

749

699

689

n/a

n/a

1997

1998

1999

2000

2001

2002

2003

2004

n/a

n/a

540

550

550

570

580

n/a

888
864

SADT

972

AADT

2005

985

n/a

1484
n/a

870

n/a

n/a

n/a

n/a

887

1085

Notes: SADT – Summer average daily traffic
AADT – Annual average daily traffic
Source: BC MoTI. 2008. http://www.th.gov.bc.ca/trafficData/

In Tumbler Ridge, the 28 km network of paved roads are laid out in a curvilinear pattern that use two
arterial roads, Mackenzie Way and Monkman Way, to connect each section of town. Gravel service roads
from Highway 29 and 52 to the mines, oil and gas operations and forestry areas are maintained by
various industries.
In addition to the named tenure roads list in Table 6.3-2 below, there are many other unnamed tenure
roads within the Local Study Area as illustrated on Figure 6.3-1. The majority of the tenure roads are held
by West Fraser Mills Ltd., with others held by C. and T. Logging Ltd., Pinnacle Wood Products Ltd., and
Canadian Forest Products.
Table 6.3-2

Tenure Roads in the Local Study Area

Road Section
Name

Tenure Holder

Type

Major Road Uses

Radio
Controlled

Kiskatinaw FSR

West Fraser Mills Ltd.

Road Permit

Forestry, oil and gas

Hourglass FSR

West Fraser Mills Ltd.

Retired tenure road

Oil and gas, regional
transportation

Quality Creek FSR

West Fraser Mills Ltd.

Forest Service Road

Forestry, oil and gas

Wolverine FSR

District Manager Peace
(DPC)

Forest Service Road

Mining, oil and gas

Yes

Bearhole Lake
Road

West Fraser Mills Ltd.

Retired tenure road?

Forestry

Yes

Unnamed

C. and T. Logging Ltd.

Road Permit

Forestry

Unnamed

Canadian Forest Products

Road Permit

Forestry

Yes

Pinnacle Wood Products
Road Permit
Forestry
Ltd.
Notes: Retired Tenure Road – all activities, with respect to the road permit, have been completed for the road
section.
Road Permit/Forest Service Road – the road section is approved and activities may be taking place on the
road section.
Source: Forest Mapview 2008.
Unnamed
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EPCOR will undertake discussions with these and other tenure holders regarding roads. Where
applicable and practical, EPCOR will develop shared use agreements for roads and, where applicable,
retired roads. Additional information is noted in Section 6.4.
There is currently no bus service into Tumbler Ridge but there service into Dawson Creek and Chetwynd
from other areas of BC and Alberta.
6.3.1.2

Transportation by Rail

BC rail (BCR) operates a rail line through the Wolverine River valley that services the Tumbler Ridge
area, including the Bullmoose mine and Quintette property (mined closed in 2000). The rail line provides
direct access to the Port Metro Vancouver or indirect access via CN Railway at Prince George to the Port
of Prince Rupert (Figure 1-1). While the rail line is located within the LSA it is outside of the Project Area
and no Project related infrastructure will cross the line, therefore transportation by rail is not discussed
further.
6.3.1.3

Transportation by Air

The Tumbler Ridge airport (International Airport Transportation Association code TUX), located
approximately 11 km south of town (see Figure 1-1), features a 4,000 ft paved runway, a terminal
building, taxiway, Precision Approach Path Indicator, lighted windsocks and non-directional beacon. The
unmanned airport is used year round, primarily by small planes and helicopters from the local flying club,
periodic emergency medical evacuation flights and various by industries conducting work in the area. The
closest commercial airports are located Dawson Creek, Fort St. John or Grande Prairie, Alberta (Tumbler
Ridge, 2008).
The Dawson Creek Regional Airport (DCRA) is more than 60 km northeast of the Project Area (Figure 11). Three commercial airlines fly into the DCRA on daily schedules. The DCRA is also used by
recreational and resource-based (mining, forestry, etc.) air traffic.
6.3.1.4

Navigable Waters

The Navigable Waters Protection Act (NWPA) defines navigable water as a body of water capable of
being navigated by floating vessels of any description for the purpose of transportation, commerce or
recreation, with the final determination resting with the Transport Canada representative. Transport
Canada defines if waterways are “navigable” based on watercourse characteristics rather than use.
Impacts to navigation cannot occur without an approval under the NWPA.
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Within the region, the following information on boat use of waterways is available (from Helm, 2001):
•

Murray River from East Pine through Tumbler Ridge to Kinuseo Falls – motor boat, kayak and
canoe. Boat launch at the Hwy 29 bridge near Tumbler Ridge

•

Wolverine River provides good whitewater for kayakers from the Bullmoose silos to the Hwy 29
bridge

•

Flatbed Creek "bridge to bridge" kayak route ends at Lions campground (3 km outside of town).
Upper Flatbed Creek starting at the Flatbed East Forest Service Site - kayak and canoe

•

Quality Lake – kayak and canoe

•

Gwillim Lake – boating

•

Bearhole Lake – kayak and canoe

Watercourses located within the Project Area were assessed for potential designation as “navigable
waters” under Transport Canada’s Navigable Waters Protection Act (NWPA) during the July 14, 15 and
16, 2008 aquatic field surveys. The location of the sample sites are illustrated on the Water Resources,
and Fish and Habitat figure, Figure 5.3-1, channel characteristics are shown in Table 5.3-5. Transport
Canada recommends that information on watercourses greater than 3 m wide with proposed crossings be
provided to them along with information on the proposed crossing type. With this information, Transport
Canada may be able to determine if the watercourse is navigable and if a proposed watercourse crossing
requires approval under the NWPA. Only Quality Creek, Murray River and Bullmoose Creek are greater
than 3 m where the Project Area overlaps with watercourses.
6.3.2
6.3.2.1

Potential Impacts and Proposed Mitigation
Construction

Potential impacts of the QWP on transportation include:
•

An increase in truck traffic and traffic delays along Highways 29 and 52 as well as existing local
roads;

•

Potential obstruction hazards for air traffic in the area; and

•

Barriers to navigation by boat.
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Transportation by Road
During construction, there will be increased truck traffic and possibly temporary road closures/delays on
Highway 52 and 29 and the local roads. Traffic will result from transport of the turbine components and
construction materials and to a lesser extent, travel by on-site work crews. Temporary disturbances may
occur if new access roads are required to Highway 52 or if upgrades are required at junctions of existing
access roads with Highway 52 (Section 2.3.1). Most existing junctions accommodate large vehicles.
There are approximately 93 km of existing roads currently in the Project Area. As discussed in Section 2,
approximately 35 km of new roads will be required, on either side of Highway 52, and approximately 16
km of existing gravel roads in the Project Area will be upgraded as EPCOR will use existing forestry and
oil and gas roads as much as possible. Roads will be built or upgraded to standards required to safely
carry cranes, towers, and nacelle loads.
As a result of the existing industrial activities occurring in the RSA and LSA (i.e., forestry, mining, oil and
gas), provincial highways 29 and 52 currently accommodate large vehicle and equipment transport.
Therefore the additional traffic expected during the construction phase of the Project is not anticipated to
significantly impact the existing traffic.
Proposed mitigation measures for the construction phase include:
•

Ongoing communication with MoTI and road tenure holders during detailed design, permitting
and construction planning;

•

Adherence to the District of Tumbler Ridge traffic and highways regulation bylaw No. 454,2002, a
bylaw to regulate traffic and the use of highways within the District of Tumbler Ridge (Tumbler
Ridge, 2008);

•

Preparation of appropriate signage and safety advisories to indicate construction activities and
indicate alternate routes;

•

Implementation of a traffic management plan that allows for access to locations via other roads or
around work areas;

•

Implementation of an equipment delivery plan;

•

Adherence to all requirements of the Transportation of Dangerous Goods Act; and

•

An Emergency Response Plan will be prepared and implemented for the construction, operation,
and decommissioning phases of the Project.

EPCOR will undertake discussions with other tenure holders regarding road access and maintenance in
the Project Area. Where applicable and practical, EPCOR will work toward shared use agreements for
roads and, where applicable, retired roads. Additional information is noted in Section 6.4.
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Transportation by Air
Under the Canadian Aviation Regulations, Transport Canada requires that an aeronautical obstruction
clearance form be submitted for proposed new structures that exceed 20 m in height (Transport Canada,
2008a. The purpose of the application is to allow for Transport Canada to determine if the location of the
new structures conflicts with Air Regulations and to advise the applicant, if necessary, of marking and
lighting requirements.
Section 5.9 of the Canadian Aviation Regulations, states that “WTGs should have a flashing red beacon
mounted on the highest practical point of the turbine. Lighting levels and positioning will vary with the
height of the structure”. Compliance with Part VI Section 3.4.2 of the Canadian Aviation Regulations
regarding marking of turbine rotor blades is voluntary.
EPCOR plans to submit the aeronautical obstruction clearance application to Transport Canada once
final turbine layout is complete after detailed design, and will follow standards for marking and lighting
WTGs in accordance with Transport Canada’s Obstruction Marking Standards. Marking and lighting of
cranes during construction will be undertaken as required.
Also under the Canadian Aviation Regulations, NAV Canada requires proponents to submit land use and
construction proposal submissions to obtain approval for the form of structure proposed for projects
adjacent to, or at an airport or a location where there is a NAV CANADA interest.
Navigable Waters
The watercourses crossed by existing roads via culverts in the Project Area that may be expanded for
Project development are 3 m or less in channel width and not navigable due to the road culverts and
potentially other factors such as low flow, gradient and overhanging vegetation. Along the potential
transmission line route, the Murray River is a known navigable water, and field surveys (Table 5.3-5 and
Figure 5.3-1) identified Bullmoose Creek (Site 1), and the Quality Creek (Site 14) with channel widths
greater than three metres and potentially navigable during periods of high flow.
Based on the watercourse and proposed transmission line crossing, EPCOR believes that both the
Quality Creek and Bullmoose Creek crossings are considered a “minor work” as per the Transport
Canada Aerial Cables brochure (2008b), and therefore approval under the NWPA is not required.
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Based on the Murray River width (greater than 15 m width) this crossing cannot be considered a “minor
work” as per the Transport Canada Aerial Cables brochure (2008b). The height of the proposed
transmission line crossing above the river is estimated at >26 m and no tower is proposed within the limits
of the waterway (ordinary high water mark 3 ).
In late January, Transport Canada confirmed that based on preliminary Project information provided, no
Approval under the Navigable Waters Protection Act would be required. EPCOR will submit an
application to TC for the one aerial crossing over Murray River as it will only require a work assessment.
This will involve providing drawings in both plan and cross section view that show the locations of the
poles and alignment of the cables including cable height and sag above the waterway.
6.3.2.2

Operation

Although operation of the Project will require ongoing maintenance of access and service roads between
the WTGs, road traffic levels will be minimal. Some existing roads will be upgraded during construction,
which is expected to result in a benefit to other tenure holders in the area. When large equipment for
maintenance is required, the measures outlined under construction, above, will be implemented.
During operation, the marking and lighting will continue to meet Canadian Aviation Regulations
requirements, with lights replaced as necessary. Where WTGs are placed, pilots navigating by Visual
Flight Rules must be 152.4 m above the WTGs and cranes, and must maintain sight of ground at all times
(CanWEA, 2008). Instrument Flight Rules (IFR) commercial traffic is generally only at risk from wind
turbines in approach sectors and has minimum obstruction clearances posted on their charts. This is not
the case for the QWP if the TR airport does not have IFR capabilities.
No additional works around water are anticipated during operations and no impacts to navigation by water
are expected.
6.3.2.3

Refurbishment or Decommissioning

If the Project is refurbished, mitigation for any transportation by road, air or water will be undertaken, as
per current requirements. If the Project is decommissioned, QWP transmission lines and WTGs will be
removed. QWP built roads may remain in place or be decommissioned, depending on other current use,
under discussion with BC MAL and other stakeholders.

3

As per “ordinary high water mark definition under: http://www-heb.pac.dfo-mpo.gc.ca/decisionsupport/os/
definitions_e.htm
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Residual Impacts and Proposed Monitoring

With the above-noted mitigation in place, residual impacts on transportation during the life of the Project
are not expected to be significant, as shown in Table 6.3-3 and are limited to:
•

Temporary inconveniences when driving from traffic or delays on roads, primarily during
construction and refurbishment/decommissioning resulting in low impacts;

•

No unmarked hazards to aircraft operations during the life of the Project resulting in minimal
impacts; and

•

No residual impact expected on navigable waters during the life of the Project.

Table 6.3-3
Potential
Impact

Predicted Significance of Residual Impacts on Transportation
Extent

Magnitude

Duration

Reversibility

Probability

Social
Context

Significance

Increased
road traffic
and delays

RSA

Low

Medium

Yes

High

Developed

Low
(insignificant)

Obstruction
hazards to
air traffic

Footprint

Low

Long

Yes

Low

Developed

Minimal
(insignificant)

Impediments
to navigation
by boat

Footprint

Negligible

Long

Yes

Low

Pristine to
Developed

No residual
impact
expected

Note: Social context - the social environment and its ability to absorb change. See Section 4.6.

No monitoring is proposed regarding transportation.
6.4

LAND DESIGNATION AND USE / NATURAL RESOURCE USE

6.4.1

Existing Conditions

For land designation and use / natural resource use, the Local Study Area is defined as the Project Area,
plus a 5 km buffer. The Project has more than one Regional Study Area, as data and objectives are
reported according to varied district planning area boundaries, each with its own jurisdictions. Regional
Study Areas include:
•

Dawson Creek Land and Resource Management Plan area – for Forestry, Mining, Oil and Gas,
Agriculture, Water Use, Fishing, Hunting, Guide Outfitting, Trapping, Parks and Protected Areas,
and Recreation and Tourism; and

•

Peace River Regional District – for Electrical Energy

•

No RSA defined for Private Lands.
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Existing land uses and interests that overlap the Local Study Area include: forestry, oil and gas, private
lands, recreation and trails, guide-outfitting and trapping. Land interests and associated uses in the Local
Study Area, as well as potential impacts posed by the Project, are described in the following sections and
illustrated on Figures 6.4-1 to 6.4-4.
Through engagement with stakeholders and the general public, hunting and trapping have been identified
as VSCs related to land designation and use and natural resource use.
Methodology for data collection and assessment of potential impacts on resources included a desktop
review of current land and resource use planning and tenure information within the Study Areas,
discussion with government agencies, local interest groups, and existing tenure holders and recreational
users of the Local Study Area.
The Local Study Area lies within three jurisdictions: the District Municipality of Tumbler Ridge, Electoral
Area E and Electoral Area D. Land use policies are guided by the provisions of the Dawson Creek Land
and Resource Management Plan (LRMP) for the provincial Crown land on which the Project Area is
located. The LRMP implementation is guided by the Forest and Range Practices Act, the Mineral
Exploration Code, the Petroleum and Natural Gas Act, the Park Act, the Land Act, the Wildlife Act, and
the Environmental and Land Use Act.
The LRMP planning area encompasses approximately 2.9 million hectares in north-eastern BC. It is
bounded by Fort St. John to the north, the Mackenzie Forest District to the west, Prince George Forest
District to the south and the Alberta border to the east (Dawson Creek LRMP, 1999). A major aspect of
Land and Resource Management Plans (LRMPs) is the subdivision of the planning area into Resource
Management Zones (RMZs). These are determined by an LRMP working group, based on considerations
ranging from topography to land-use to resource values. In addition to General Management Decisions
(GMDs) for the LRMP planning area, RMZs provide strategies and directions for resource development
and some resource values.
The Dawson Creek LRMP is subdivided into 12 RMZs containing subzones based on site-specific
resource values. Most of the proposed QWP is in the Plateau General Resource Management Zone. The
remainder is in the South Peace Enhanced Resource Management Zone and the River Corridors Special
Management Resource Zone.
Specifically, the QWP is within the One Island Lake (5L) Subzone of the Plateau General Resource
Management Zone, the Salt Creek (4F) Subzone of the South Peace Enhanced Resource Management
Zone, and the Murray River (3AD) Subzone of the River Corridors Special Management Resource Zone.

Environmental Assessment Application
Quality Wind Project

- 351 -

EPCOR Power Development (BC) Limited Partnership
June 2009

For the QWP, a key feature of the LRMP is the requirement to manage for environmental and
conservation values, using a range of strategies and including specific access management objectives
and strategies for each RMZ. Industrial activity is permitted in all RMZs, with the exception of Protected
Areas (Dawson Creek LRMP, 1999).
Where the Local Study Area is within the District Municipality of Tumbler Ridge, land is designated by the
District for Resource and Recreation use. Policies under this designation consider and support resource
extraction and development activities such as forestry, mining, and oil and gas. They also encourage
environmentally responsible stewardship (District of Tumbler Ridge, 2005).
Crown land tenures for wind energy investigation and development are managed by the Integrated Land
and Management Bureau (ILMB). Most Crown land use tenures do not provide for exclusive use by the
tenant. Public access is restricted for safety reasons only. The ILMB has granted EPCOR the right to
study wind within the IUP. EPCOR is applying concurrently for Crown tenure for the construction phase of
the Project and tenure for operations will follow. Rights to Crown land for other resource uses are granted
through the Oil and Gas Commission and the Ministry of Energy, Mines and Petroleum Resources.
The following information comes from printed sources (as noted) and discussion with agency
representatives, tenure holders and land/resource users.
6.4.1.1

Forestry

The British Columbia Forest Service is the steward of timber, range and recreation resources in all of
British Columbia’s public (Crown) forest lands, which cover 85 percent of the Province. The three BC
Forest Regions are subdivided into 29 Forest Districts. The Ministry of Forests and Range administrates
and implements forest and range regulations and license agreements under the Forest and Range
Practices Act and Regulations and the Range Management Act.
Within the Northern Interior Forest Region, the Peace Forest District combines the Dawson Creek Forest
District and the Fort St. John Forest District into one administrative unit.
The Local Study Area and Project Area are entirely within the Dawson Creek Timber Supply Area
(DCTSA), which covers approximately 2.28 million ha of land including the communities of Dawson
Creek, Hudson’s Hope, Chetwynd and Tumbler Ridge (MoFR, 2007). The DCTSA is entirely within the
Dawson Creek Forest District.
Forestry-related interests in the Study Area include: active road permits, timber sale licenses and forest
licenses held by BC Timber Sales (BCTS), Louisiana Pacific, and CFI-West Fraser (ILRR, 2007). Trees in
the Study Area have been intermittently logged by CFI-West Fraser over the last 15 years. BCTS does
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not have any future cutblocks proposed in the Local Study Area over the next five years; however the
five-year plan is updated yearly. Louisiana Pacific does not have any proposed cutblocks in the Study
Area (R. Coombs pers. comm., 2008). South of Highway 29, Canfor’s Tree Farm Licence 48 overlaps a
portion of the proposed QWP transmission line right-of-way to the Tumbler Ridge substation (see
Figure 6.4-1).
In 2009, ILMB informed EPCOR that Old Growth Management Areas (OGMAs) had been planned in the
larger region. In discussions with the MAL, EPCOR requested that the overlap of the Project Area with
three areas be removed from OGMA designation: Puggins 09 (4.02 ha.), Puggins 10 (23.94 ha), One
Island 06 (178.57 ha.). ILMB staff assessed the request and agreed to remove the Project Area overlap
from Puggins 09, One Island 06 and a portion of Puggins 10. A portion of Puggins 10 in the Area of the
proposed transmission line over Quality Creek was not to be removed as ILMB felt that impacts from the
transmission line over the valley could result in minimal to no impacts on the old forest. Impacts to a
percentage of an OGMA area will be permitted. At this time, no OGMAs in the area have been finalized.
In July 2006, the Hourglass Creek forest fire burned approximately 11,000 ha, including approximately
1,200 ha within the Project Area (Figure 6.4-1). BCTS logged a couple of salvage blocks in 2007 as a
result of the fire (C. Jahn pers. comm., 2008). Harvestable timber still stands in the burnt area, which
could be replanted with harvestable species.
The proposed Tumbler Ridge Community Forest overlaps a southwestern portion of the Project Area
(Figure 6.4-1). This form of tenure is intended to provide new opportunities for community management
of Crown forest land. Initial probationary agreements are for five years and may be extended for another
five years or replaced with a long-term agreement of 25 to 99 years (MoF, 2007).
While MoF responds to forest fires, the Tumbler Ridge Volunteer Fire Department (TRVFD) responds to
fires within District of Tumbler Ridge boundaries. As discussed in Section 6.1.2.1, the portion of the QWP
within the DTR is entirely within Area B. Area A (townsite) has top priority for fire protection and a fire in
Area B will not be answered if protection in Area A is compromised. The priority to protect Area A affects
forest fires and property and infrastructure fires alike. While the BC Forest Service has primarily
responsibility for all forest fires in the area, the TRVFD may assist with a forest fire anywhere within
District boundaries, especially if the fire threatens Area A or the fire occurs outside the regular forest fire
fighting season, but not when doing so would compromise fire protection within Area A.
6.4.1.2

Mining

Nearby coal mines are operated by the Western Canadian Coal Corporation and Peace River Coal. Both
companies have plans to expand and another 18 coal applications are under review by the BC Ministry of
Energy, Mines, and Petroleum Resources. Coal mining contributes significantly to the regional and local
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economy and provides the highest proportion of industrial employment income in the LRMP area. The
majority of employment in Tumbler Ridge can be attributed directly or indirectly to coal mining. There are
no active or historical metal mine sites or prospects within the Project Area (Mineral Titles Online BC,
2008).
Two coal mining interests holders overlap with the Project Area (Figure 6.4-2). These are held by
Hillsborough Resources Ltd., and Kennecott Canada Exploration Inc. Hillsborough’s interest in the north
end of the Project Area is a tenure that relates to the proposed and suspended AES/Wapiti thermal coal
mine and coal-fired electrical generation project. There is a provincial ban on new coal-fired power plants
that emit carbon, but thermal coal may still be mined and shipped out of the Province. EPCOR has been
in discussions with Hillsborough regarding the tenure overlap with the Project Area. Hillsborough does not
see any immediate issues with the Project layout and have no immediate plans for any development in
this area and as this is the edge of their tenure, it is unlikely any development would occur in the overlap
with the QWP Project Area.
Active quarrying licences for sand and gravel occur in the Study Area (Figure 6.4-2). The majority of
these licences are held by the BC Ministry of Transportation and Infrastructure (MoTI), while one active
licence is held by Walter Hees Construction Ltd., a Dawson Creek construction company (see
Table 6.4-1).
Table 6.4-1

Active Quarrying Licences in the Local Study Area

Interest ID
Number

Interest Holder

Interest
Description

Interest Area
(ha)

Overlap with Project
Area

178748

MAL

Sand and Gravel

2

-

178720

MoTI

Sand and Gravel

15

Yes – transmission line

178742

MoTI

Sand and Gravel

99

-

178713

MoTI

Sand and Gravel

3.8

Yes

178747

MAL

Sand and Gravel

4

Yes

178709

MoTI

Sand and Gravel

2.25

-

178733

MoTI

Sand and Gravel

2.25

Yes

178761

MoTI

Sand and Gravel

15

-

178738

MoTI

Sand and Gravel

32.5

-

1306901

Walter Hees Construction Ltd.

Sand and Gravel

8.3

-

178743

MAL

Sand and Gravel

5.8

-

Source: Integrated Land and Resource Registry. Detailed Report May 2008.

As indicated in Section 3, Project notification was sent via e-mail to the above interest holders in July
2008 with a request for discussion on any areas of concerns. Discussions are underway with both MoTI
and MAL in regard to their sand and gravel tenure areas.
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Oil and Gas

Over the past few decades, oil and gas exploration and development have occurred throughout the
majority of the Dawson Creek LRMP area. With the largest coal-bed methane resource in the province,
the area is an important energy source. Substantial active natural gas infrastructure includes wells,
pipelines, and process facilities (LRMP, 1999).
The Integrated Land and Resource Registry (ILRR) website indicates numerous petroleum and natural
gas leases (PNG), drilling licenses, pipelines and drill sites/well sites occur within the Local Study Area.
(Table 6.4-2). Drilling licences, PNG leases, active and requested oil and gas pipelines, well sites, and
seismic lines (drawn as cut lines) that overlap with the Project Area are shown on Figure 6.4-2.
Table 6.4-2
Interest ID
Number

Oil and Gas tenures in the Local Study Area
Interest Holder

Interest
Description

Interest
Area (ha)

Overlap with
Project Area

1211090

Shell Canada Ltd.

Drilling Licence

5,022

Yes

1117999

Talisman Energy Inc.

Drilling Licence

3,841

Yes

1117998

Canadian Coastal Resources Ltd.

Drilling Licence

1,479

Yes

290211

Sandstone Land and Mineral Co.

Drilling Licence

886

Yes

1164064

ConocoPhillips Canada (BRC) Ltd. and Encana
Corp.

PNG Lease

1,181

Yes

295345

ConocoPhillips Canada (BRC) Ltd.

PNG Lease

295

Yes

1230638

ConocoPhillips Canada (BRC) Ltd.

PNG Lease

885

Yes

290187

ConocoPhillips Canada (BRC) Ltd.

Drilling Licence

885

Yes

1337637

ConocoPhillips Canada (BRC) Ltd.

Drilling Licence

4,131

Yes

656392

Canadian Coastal Resources Ltd.

Drilling Licence

590

Yes

293833

ConocoPhillips Canada (BRC) Ltd.

PNG Lease

1,179

Yes

656393

Windfall Resources Ltd.

Drilling Licence

295

Yes

290212

Western Land Services Co. Ltd.

Drilling Licence

886

Yes

1426633

Antelope Land Services Ltd.

Drilling Licence

3,543

Yes

289787

ConocoPhillips Canada (BRC) Ltd.

Drilling Licence

1,178

No

738812

ConocoPhillips Canada (BRC) Ltd.

Drilling Licence

589

No

1431637

Koch Exploration Canada Corp.

PNG Lease

3,551

No

293834

ConocoPhillips Canada (BRC) Ltd.

PNG Lease

1,178

No

1355944

Encana Corp.

PNG Lease

1,766

No

656395

Saskatoon Assets Inc.

Drilling Licence

589

No

1211092

Shell Canada Ltd.

Drilling Licence

5,010

No

1211091

Shell Canada Ltd.

Drilling Licence

5,013

No
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Interest Holder

Interest
Description

Interest
Area (ha)

Overlap with
Project Area

295344

ConocoPhillips Canada (BRC) Ltd.

PNG Lease

295

No

1211092

Shell Canada Ltd.

Drilling Licence

5,010

No

1230639

ConocoPhillips Canada (BRC) Ltd.

PNG Lease

885

No

290188

ConocoPhillips Canada (BRC) Ltd.

Drilling Licence

885

No

1354735

Canadian Forest oil Ltd. & Talisman Energy Inc.

PNG Lease

5,021

No

1312102

Burlington Resources Canada Ltd. & Shell
Canada Ltd.

PNG Lease

1,480

No

288670

Standard Land Company Inc.

Drilling Licence

1,183

No

1410291

BG International Ltd.

PNG Lease

2,367

No

1117740

Encana Corp. & Suncor Energy Inc.

PNG Lease

2,961

No

1117739

Encana Corp. & Suncor Energy Inc.

PNG Lease

3,553

No

1117996

Windfall Resources Ltd.

Drilling Licence

2,369

No

1310499

Canadian Coastal Resources Ltd.

PNG Lease

1,185

No

1310500

Canadian Coastal Resources Ltd.

PNG Lease

1,777

No

289650

Scott Land and Lease Ltd.

Drilling Licence

889

No

1316925

Scott Land and Lease Ltd.

PNG Lease

889

No

290554

Scott Land and Lease Ltd.

Drilling Licence

296

No

1426678

Antelope Land Services Ltd.

PNG Lease

296

No

290558

Sekani Resources Ltd.

Drilling Licence

887

No

290559

ConocoPhillips Canada (BRC) Ltd.

Drilling Licence

295

No

1164065

ConocoPhillips Canada (BRC) Ltd.

PNG Lease

295

No

295346

ConocoPhillips Canada (BRC) Ltd.

PNG Lease

2,067

No

292833

Suncor Energy Inc.

PNG Lease

295

No

292832

Suncor Energy Inc.

PNG Lease

295

No

1337637

ConocoPhillips Canada (BRC) Ltd.

Drilling Licence

4,131

No

300159

Encana Corp

PNG Lease

885

No

1357657

Canadian Coastal Resources Ltd.

PNG Lease

295

No

1357658

Saskatoon Assets Inc.

PNG Lease

295

No

300529

ConocoPhillips Canada (BRC) Ltd.

PNG Lease

884

No

656389

Canadian Coastal Resources Ltd.

Drilling Licence

589

No

300528

ConocoPhillips Canada (BRC) Ltd.

PNG Lease

883

No

1355943

Encana Corp

PNG Lease

5,003

No

288725

Encana Corp

Drilling Licence

6,769

No

295968

BP Canada Energy Corporation

PNG Lease

3,854

No

1118001

Canadian Coastal Resources Ltd.

Drilling Licence

10,620

No

770901

Alterren Land Service Ltd.

PNG Lease

590

No

656389

Canadian Coastal Resources Ltd.

Drilling Licence

589

No
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As indicated in Section 3, Project notification was e-mailed to these companies in July 2008 with a
request for discussion on any areas of concerns. Further contact continued throughout the remainder of
2008, with the following outcome:
•

BG International Ltd (BGI): In direct discussion with a BGI representative in September 2008, a
Project team member clarified why BGI had been contacted again and BGI requested a Project
map with NTS coordinates. A local contact for BG Canada was also recently identified. Since
receiving the map and as of the time of this report, BGI has identified no issues or potential
conflicts.

•

Canadian Forest Oil Inc (CFO): Since a follow-up Project information e-mail was sent to a CFO
representative in December 2008, CFO has identified no issues or potential conflicts.

•

Canadian Natural Resources (CNR): the Lands Department staff in CNR’s Grande Prairie office
was phoned in December 2008 and a map of the Project site was sent. Since a follow-up
message left in January 2009, CNR has identified no issues or potential conflicts.

•

ConocoPhillips Canada: Operates a pipeline on the eastern edge of the 5km buffer around the
IUP, near the Hourglass Creek Road. Discussions with CPC began in July and August 2008. In
January 2009, CPC requested further information on the details of the proposed project layout.
Discussions are ongoing, and will continue until all issues or potential conflicts have been
resolved. Further discussions will also involve the potential use of the existing road network in the
Project Area.

•

Devon Resources: EPCOR had several discussions with Devon Resources in July and August
and provided the company with GIS information on a Project map. Devon reported three active
well sites and one pipeline in the IUP. In follow-up discussions in August, Devon indicated its
facilities would not be impacted by the Project, as the sites in question are located approximately
1 km east of the LSA. Devon also reported one petroleum and natural gas lease held by Foothills
within the southern extent of LSA and is not impacted by the Project.

•

Hunt Oil: EPCOR discussed the project with Hunt Oil, which determined that the Project was well
away from planned drilling. Hunt Oil has identified no issues or potential conflicts.

•

Progress Energy: In January 2009, EPCOR was referred to CanAm to confirm tenure info. The
CanAm contact confirmed there are no Progress projects in the area and provided an OCG report
indicating an “inactive” status.

•

Scott Land & Lease Ltd.: Follow-up contact by phone was made in December, at which time a
map and Project description were e-mailed. Scott Land & Lease has identified no issues or
potential conflicts.

Environmental Assessment Application
Quality Wind Project

•

- 357 -

EPCOR Power Development (BC) Limited Partnership
June 2009

Sekani Resources/Den-Mara Enterprises: Follow-up contact occurred in December 2008, when a
company representative requested specific tenure numbers to advise clients. Based on ILRR
search, Sekani Resources is ~1.3 km east of the Project Area within the LSA.

•

Suncor: In January 2009, contact was made with the Surface Landman as well as a local contact
from Roy Northern. Suncor has identified no issues or potential conflicts.

•

Talisman Energy: A project team member initially discussed the project with a Talisman
representative in November and forwarded maps of the Project site. In January 2009, EPCOR
sent a map and other project information to another Talisman representative, with a request for
further discussion. Talisman has identified no issues or potential conflicts.

EPCOR will continue contacting oil and gas tenure holders in the Project Area to identify and address any
unresolved issues.
6.4.1.4

Electrical Energy Production

Electrical energy in the Peace River Regional District is produced primarily by BC Hydro at the WAC
Bennett and Peace Canyon hydro-electric generating stations.
New energy projects in the region, put forward by Independent Power Producers (IPPs), and awarded
contracts in 2006 by BC Hydro include:
•

Coal/biomass plant (AESWapiti Energy Corporation) (suspended – see Mining above); and

•

Wind Projects (Bear Mountain Wind Park and Dokie Wind Project) (from BC Hydro, 2007).

Within the Local Study Area as of December 2008, there are six active and two requested wind power
investigative use permits (see Table 6.4-3 and Figure 6.4-3). According to the BC Transmission
Corporation website (2008), several other wind energy projects are in the planning stage in the Peace
Region, in response to the BC Hydro Call for Clean Power in 2008. These include:
•

Axor’s 126 MW Burgeron Wind Project which overlaps with the LSA;

•

Axor’s 100.5 MW Project on Tumbler Ridge which overlaps with the LSA;

•

Finavera Renewable’s 34.2 MW Tumbler Ridge Wind Energy Project which overlaps with the LSA
(IUP located on SW end of LSA);

•

Earth First’s 113.4 MW Sundance Wind Project;

•

Thunder Mountain Wind’s 336.9 MW Thunder Mountain Wind Project;

•

Finavera Renewable’s 60 MW Bullmoose Wind Energy Project;

•

Finavera Renewable’s up to 117 MW Meikle Wind Energy Project;

•

Finavera Renewable’s 71.4 MW Wildmare Wind Energy Project;
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•

Earth First’s 156 MW Dokie 2 Project;

•

Earth First’s 75.9 MW Wartenby Project; and

•

Hackney Hills Wind’s 379.1 MW Hackney Hills Project.

Table 6.4-3

Windpower Investigative Use Permits in the Study Area

ILRR Interest Identifier

Permit Holder

Status

1350252

Finavera Renewables Inc.

Active

1352258

Finavera Renewables Inc.

Active

1182811

Rengen Power Corp.

Active

1408745

Rupert Peace Power Corp.

Requested

1346023

3422534 Canada Inc.

Active

1346067

3422534 Canada Inc.

Active

6.4.1.5

1343814

0737440 BC Ltd.

Active

1404170

Suncor Energy Products Inc.

Requested

Agriculture

Agriculture is important to the regional economy: the South Peace area is the largest agricultural area in
British Columbia, accounting for over one third of the Province’s Agricultural Land Reserve (ALR). High
quality agricultural lands occur in the foothills of the Rocky Mountains. Cattle, wheat, oats, barley, fine
seed (for forage or turf), canola, and honey have traditionally dominated agriculture in the region.
There are no active grazing licenses or other forms of agriculture within the Project Area (ILRR mapping,
2007). One active grazing licence (RAN 075974) overlaps with the northern end of the Local Study Area,
but is approximately 3 km away from the Project area (Figure 6.4-1). There are no ALR lands in the Local
Study Area.
6.4.1.6

Water Use

There are no surface water licences within the Project Area. The two closest are away southwest in
Flatbed Creek (Figure 5.3-1) (MoE, 2008). Under these licences, water is used for dust control (for road
compaction and bridge washing) and other uses (delivered by tanker truck or small containers to
customers). The quantity of water extracted under these licenses ranges from approximately 1,900 to
3,000 gallons per day. Licensees are listed in Table 6.4-4 below.
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Summary of Water Licenses in the Local Study Area

Licence
Number

Stream Name

Purpose

Quantity
(gallons/day)

C107343

Flatbed Creek

Dust Control

3,000

Ministry of Transportation and
Highways

Current

C121942

Flatbed Creek

Water Deliver

1,936

Chetwynd Forest Industries

Current

Licensee

Licence
Status

Source: Ministry of Environment (MoE) – Water Licences Web Query website:
http://www.elp.gov.bc.ca:8000/pls/wtrwhse/water_licences.input

Neither the BC Water Resource Atlas nor the ILRR web mapping show “domestic” or “community water
supply” wells at either of the two aquifers southwest of the Project Area and Local Study Area. However,
District of Tumbler Ridge staff confirms that the aquifer directly southwest of the town site (Figure 5.3-1)
provides the drinking water discussed in Section 5.3 (Jacklin, 2004).

Tumbler Ridge has established an ongoing wastewater re-use program, under which the municipal golf
course uses municipally treated effluent for irrigation (Tumbler Ridge, 2008).
6.4.1.7

Fishing

Fishing is a popular local activity in summer and winter, and licensed guides are available for fishing
charters (Tourism BC, 2007). However, fish populations have declined and fishing regulations have
become much stricter in an effort to preserve them. Much of the fishing in the area is strictly catch and
release (Helm, 2001).
Gwillim Lake, approximately 30 km northwest of the Project Area, is the only self-sustaining lake in the
area; most others, such as Quality Lake, are stocked annually. Fish presence in watercourses near the
Project Area is discussed in Section 5.4. While river fishing is permitted on any of the major drainages
and tributaries around Tumbler Ridge (such as the Murray River and Bullmoose Creek), it has more legal
restrictions than lake fishing (Helm, 2001).
6.4.1.8

Hunting

Of the eight hunting regions in BC, Omineca-Peace (Region 7A and 7B) had the largest percentage of
resident hunters (25%) in 2001. Harvesting of big game is shown in Table 6.4-5 (GSGislason &
Associates Ltd., 2003). Some hunters depend on the annual harvest as a vital source of nourishment. For
others, hunting is more of a social, spiritual or lifestyle activity. Big game in the regional study area
includes moose, deer, some elk, black bear, and grizzly bear (pers. comm., M. Mulvahill 2008).
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Visitors come to the region to hunt, photograph and observe wildlife. The controlled hunting season
brings in more than $17 million annually to the economy (Dawson Creek & District Chamber of
Commerce, 2003).
Table 6.4-5

Profile of BC Resident Hunting Activity for Big Game in the Omineca-Peace
Region, 2001

# Hunters

Omineca-Peace Region

BC

31,101

123,773

Harvest
Black Bear

589

2,388

Grizzly Bear

11

32

Caribou

75

208

Mule Deer

1,926

17,004

White Tailed Deer

294

6,586

Elk

845

1,829

Moose

5,104

8,883

Goat

48

368

Sheep

100

181

The Peace (Region 7B) open hunting season generally begins as early as mid-August for white-tailed
deer, moose and black bear. It may last anywhere from two weeks to a couple of months. A Hunting and
Trapping Regulations Synopsis, published annually by MoE, contains a summary of the BC hunting and
trapping regulations under the Wildlife Act. It outlines general hunting and trapping information, including
important hunting guidelines, dates of general open seasons, and maps of areas closed to hunting,
shooting, and other activity (MoE, 2007).
Relevant hunting restrictions for the Project Area from the Hunting and Trapping Synopsis 2008-2009
include no shooting zones on Highway 52 and 29 from the centerline to 15 m on either side (MoE, 2007).
Some municipalities have local bylaws restricting and controlling the use of firearms and bows within their
boundaries. No restrictions for gravel roads or infrastructure such as well sites are noted.
Hunters in the LSA are most likely to harvest moose, deer and some elk, with the possiblility of black and
grizzly bear (Reynen, L. and Mulvahill, M. pers. comm., 2008). As noted above, hunting (whether guided
or not) has been identified as a VSC in this assessment.
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Guide Outfitting

Quality guide-outfitting opportunities for hunting and fishing exist in the Dawson Creek LRMP area due to
diverse landscapes and fish and wildlife populations. Most of the area is tenured to guide outfitters. Some
guides have applied to expand their operations to include hiking, trail rides and wildlife
viewing/photography. Under the general management directives of the LRMP, the objective is to sustain
and maintain existing guide outfitting businesses and opportunities (LRMP, 1999). The majority of guiding
occurs from August to the end of October, with some opportunities in spring.
Guide-outfitter tenure territories that overlap with the Local Study Area are shown on Figure 6.4-4. M.
Mulvahill Hunting operates within a large portion of the Project Area, hunting black and grizzly bear,
moose, caribou, deer, elk, goat, and wolf (GOABC, 2007).
Kluhas Lake Ranch Ltd., which operates within and near the northern portion of the Project Area, hunts
black bear and grizzly bear, moose, caribou, deer, elk, goat, rocky mountain bighorn, wolverine, and wolf.
Kluhas also guides freshwater angling, photo safaris, family wilderness vacations, and trail rides within
the extent of the Ranch’s area of use (GOABC, 2007).
Tracks BC and High Prairie Outfitters operates overlapping the western end of the proposed transmission
line right-of-way, Project Area where the line connects to the Tumbler Ridge substation. They hunt black
bear and grizzly, elk, moose, goat and deer (Tracks BC & High Prairie Outfitters, 2007).
Wolverine Valley Guide Outfitters operates in a smaller area around the Wolverine River, outside of the
QWP Project Area but within the Local Study Area. They hunt for grizzly and black bear, moose, elk,
whitetail deer and wolf (Wolverine Valley Guide Outfitters, 2007).
EPCOR and the EA team began engaging area Guide Outfitters early in the EA process (February 2008)
and dialogue was maintained throughout the development of this EA application (see Section 3.2.4).
Table 6.4-6

Guide Outfitter Territories in the Local Study Area
Interest ID

Interest area (ha)

484191

359,792

484182

533,672

1361709

590,470

484195

54,556
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6.4.1.10 Trapping
Recognized as a traditional resource use, trapping is socially important in the region and is a VSC in this
assessment. Trapping helps maintain the health of local species by reducing overpopulation. It relieves
some of the pressures of scarce habitat, allowing individual animals to mature and reproduce in an
environment that still retains some balance while its territory continues to shrink (L. Reynen, pers. comm.,
2008). Diverse landscapes and habitats within the area are home to a variety of commercially harvested
furbearers including, but not limited to: marten, fisher, lynx, coyote, wolf, fox and beaver. At the time of
publication of the Dawson Creek LRMP (1999), 83 registered trapping areas or portions of trapping areas
covered the entire Dawson Creek LRMP planning area.
Trap lines are set annually for beaver, black bear, lynx, wolverine, weasel, wolf, coyote, otter, raccoon,
skunk, mink, lynx and squirrel in the Omenica-Peace Region (MoE, 2007). Depending on particular
species, trapping season typically runs from the beginning of October to the end of March (MoE, 2007),
with preparatory work on trap lines occurring in mid-August.
Based upon searches of Interest Records available from the Ministry of Agriculture and Lands Query
Interest Records website, nine trapline territories occur within the Local Study Area and are illustrated on
Figure 6.4-4 and listed in Table 6.4-7. The last two traplines in the list do not overlap the Project Area.
Table 6.4-7

Trapline Tenures in the Local Study Area
Trapline

Interest Area (ha)

TR0721T008

28,810

TR0720T007

47,844

TR0721T011

62,253

TR0720T010

62,772

TR0721T003

27,322

TR0721T007

51,759

TR0721T006

86,090

TR0721T05

88,124

TR0721T009

35,129

Source: Integrated Land and Resource Registry. Detailed Report May 2008.

EPCOR and the EA team began engaging area trappers early in the EA process (February 2008) and
dialogue was maintained throughout the development of this EA application (see Section 3.2.4).
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6.4.1.11 Parks and Protected Areas
None of the parks, protected areas or ecological reserves in the LRMP area overlap with the Project
Area. Bearhole Lake Provincial Park & Protected Area, approximately 15 km southeast (shown on Figure
1-1), is a 17,762 ha park offering visitors a variety of recreational activities. The headwaters of the
Kiskatinaw River are within the park boundaries and 5,054 ha protected area. Low elevation caribou,
moose and white-tailed deer find important winter range within the same area (MoE BC Parks, 2007).
Gwillim Lake Provincial Park is approximately 25 km northwest of the Project Area (Figure 1-1). This
32,458 ha park provides a panoramic view of Rocky Mountain scenery (MoE BC Parks 2007), overnight
camping and day use areas, a boat launch, and good fishing.
The transmission line portion of the Project Area overlaps with two active ‘Environment, Conservation and
Recreation Reserves’. EPCOR has contacted MoE about any potential conflicts resulting from the overlap
and is committed to ongoing dialogue with the Ministry.
6.4.1.12 Recreation and Tourism
Recreation
Tumbler Ridge and the surrounding areas are well known for outdoor recreation. The District markets its
recreational tourism features extensively and recently adopted a new Tourism Investment Strategy
developed with a professional tourism consultant. Summer offers hiking and mountain biking through
many well-developed trails (Figure 6.1-1), canoeing and kayaking, jet-boating, fishing, swimming, ATV
riding, camping, caving, birding and golfing. The Wolverine Nordic and Mountain Society (WNMS), a local
outdoors club that promotes non-motorized outdoor recreation of all kinds, maintains many of the hiking
trails. The area is also known for having some of the most dramatic and beautiful waterfalls in BC,
including Kinuseo Falls, Bergeron Falls, The Cascades and Quality Falls.
The Quality Falls Trail and the trailhead for the Bergeron Falls/Cliffs Trail overlap the Project Area.
EPCOR has discussed the project, trails, and general recreation in the area with WMNS and Ridge
Riders Snowmobile Club (see below).
In the winter, snowmobiling is very popular, with riders visiting from across Western Canada. A local
community group, the Ridge Riders Snowmobile Club maintains over 300 km of formal snowmobile trails
around town (Figure 6.1-1). Bearhole Lake trail is the only snowmobile trail to overlap with the Project
Area and only does so where the trail follows existing roads (Figure 6.1-1).
Cross country and backcountry skiing are also popular and the WNMS maintains 10 km of groomed and
un-groomed cross country trails above the Murray River Valley. Many of the waterfalls freeze and provide
excellent ice climbing. Winter recreation also includes competitive and non-competitive dog sledding, ice
fishing, and snowshoeing.
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The Alaska Highway (Highway 97) is a major transportation route North and South connecting Canadian
roads to Yukon and Alaska. The highway is recognized world wide as the 16th greatest engineering
achievement in history, and it is a major tourist attraction (Table 6.4-8) (Dawson Creek & District
Chamber of Commerce, 2003).
Table 6.4-8

Visitors in the South Peace Region, August 2002
Community

Number of visitors

Dawson Creek

38,946

Pouce Coupe

937

Chetwynd

4,671

Tumbler Ridge
3,726
Note: As recorded by Visitors Information Centres.

Tumbler Ridge hosts several major annual tourism-generating events throughout the year. The biggest by
far is the Grizfest music festival, held August long weekend. Other events include the Windy Ridge
Snowmobile Climb and Ridge Ramble Cross Country Ski Races in the winter and the Emperor's
Challenge footrace in summer (District of Tumbler Ridge, 2008). Kids Camps and guided trips are offered
by the Peace River Palaeontology Research Centre (PRPRC) each summer, with the Centre itself being
a point of growing international interest. The Dinosaur Discovery Gallery opened at the initial PRPRC
location in March 2007, has been moved and it is reopening soon in the new temporary location. The
displays offer a glimpse of what will be included in a full-scale museum proposed for Tumbler Ridge
sometime within the next five to ten years.
The Community Centre houses an aquatic centre, ice arena, curling rink, racquetball and squash courts,
climbing wall, weight room, art and information displays, childcare centre, youth centre, library, meeting
rooms, restaurant, bar and the local Chamber of Commerce office. Along with local clubs mentioned
earlier, numerous community organizations, e.g., the Tumbler Ridge Ornithological Group and the Easy
Riders Quad Club, use the facility regularly for meetings, fundraising, and events. The District is investing
millions of dollars in energy and maintenance efficiency upgrades to the Centre, which is really the social
hub of the Community. The District also invested some land toward a conference centre being developed
in the new hotel. The centre will add critically needed space for business and social events, such as new
convention space to business travellers and more space for other local events and entertainment.
The District owns the Tumbler Ridge Golf and Country Club, including a well-maintained 9-hole course,
pro shop, and restaurant in a natural environment. Until recently, the Club was operated by a partially
District-funded volunteer board. The facilities required upgrades and renovations to meet current building
codes and efficiency standards and make better use of the available space. The District invested in these
changes, contracted with professional golf club and restaurant consultants and operators, and recently
reopened the facility. The Club is now attracting more diners, golfers, and special events such as
banquets and weddings.
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EPCOR is investigating various community amenities and initiatives local residents would like to see
supported most. EPCOR plans to work with residents and District Council and staff to see how it can
benefit the community beyond simply providing employment and business opportunities.
6.4.1.13 Private Land
The Project Area, including WTG sites and a transmission line to the provincial power grid, lies on Crown
Land exclusively. The proposed transmission line would run northeast to southwest, from the QWP
collector station to BC Hydro’s Tumbler Ridge substation. Just west of the Murray River, the proposed line
is would run just north of a privately owned plot of land as shown on Figure 6.4-3.
Project team members made initial contact in person with the land owners in July 2008. A Project team
member further discussed the transmission line by phone in September, noting that the proposed
transmission line would cross the Murray River and run north of their land (100 m from the northeast
corner of the private land). EPCOR will have further dialogue with the landowners during the Application
review phase (see Section 3.2.4).
Access to this property is via a road off of Highway 29, just south of the Bullmoose Creek bridge. This
road crosses the northwest corner of northern private land plot and also accesses an active quarry site
(shown on Figure 6.4-2) and recreational trails to the Burgeron Cliffs and Bergeron Falls.
Private land is also located throughout the Tumbler Ridge town site.
6.4.2

Potential Impacts and Proposed Mitigation

6.4.2.1

Construction

Potential impacts on land and resource use during construction include:
•

Removal of lands within the Project footprint for some tenure uses;

•

Changes in access to the Project Area;

•

Activity temporarily affecting hunting and guide outfitting; and

•

Activity temporarily affecting recreation.

Forestry
Sections 2 and 5.5 describe the extent of land to be disturbed and dedicated to the Project.
Approximately 278 ha will be disturbed during construction and remain unavailable for forestry throughout
the operating life of the Project. Approximately 92 ha of the Project footprint were burned during the 2006
Hourglass Creek forest fire. There is a 10.6 ha Project footprint overlap with TFL 48, adjacent to an
existing transmission line. There are no current plans to harvest in the Project Area.
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During construction, increased truck traffic could interfere with forestry vehicle access to the Project Area.
However, no forestry activities are proposed in the next five years in the LSA. Traffic and transportation
are discussed in detail in Section 6.3.
Mitigation measures to avoid or minimize potential impacts to forestry include providing opportunities to
harvest timber in the Project Area during clearing, maintaining access for forestry during construction (if
required), and implementing a Traffic Management Plan (see Section 6.3). Canfor will have right of first
refusal for timber removed from the footprint overlap with TFL 48.
Mining
The Project footprint overlaps coal interests held by Hillsborough Resources Ltd., and Kennecott Canada
Exploration Inc. They are approximately 12 ha and 2 ha, respectively (Figure 6.4-2), and could affect coal
exploration and extraction in the Project Area. As previously mentioned, Hillsborough’s interest is
associated with the currently suspended AES/Wapiti energy project. Kennecott’s interest overlaps the
proposed transmission line at or near the Tumbler Ridge substation. No impacts to coal mining activities
in these interest areas are expected during construction. EPCOR has contacted these two companies
about the Project and potential conflicts. Kennecott sent EPCOR a letter on February 5, 2009 confirming
that the proposed QWP does not conflict with their future exploration plans and granted authorization to
proceed. Hillsborough has noted that they have no concern with the proposed QWP.
EPCOR has contacted MoTI about any potential conflicts with four active quarrying interests overlapping
the Project Area. MoTI are reviewing their interest in these quarry sites and will inform EPCOR once their
review is complete. EPCOR will also investigate with local quarry interest holders the potential for their
supply of construction materials for the Project construction (roads and concrete).
Oil and Gas
Of the 58 oil and gas interests that overlap with the LSA as shown on Table 6.4-2 and Figure 6.4-2, only
14 overlap with the Project Area. Most of the well sites are east of the Project Area (Figure 6.4-2).
Potential temporary impacts during construction include the interruption of access to oil and gas interest
areas and potential interference with oil and gas activities due to increased truck traffic (see Section 6.3).
EPCOR has contacted tenure holders about potential Project conflicts and has received the following
information in response:
•

No impact on Hunt Oil or Devon activities is likely.

•

Conoco Phillips and BG International asked about setbacks from WTGs during any future drilling
activities. BC has no regulation on setbacks from WTGs, although there are recommendations in
the wind industry. Required setbacks from oil and gas activities and facilities are determined by
relevant Regulations. ConocoPhillips sent a letter on January 23, 2009 requesting further
information on specific location of wind farm infrastructure. Discussions with CPC are continuing.
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Proposed mitigation measures include notifying oil and gas and other interest holders of Project
construction activities, obtaining permission/coordinating access to existing oil and gas roads, and
working with the WTG provider and the OGC to establish reasonable setbacks from WTGs and
transmission lines for seismic and drilling activities.
Electrical Energy Production
While windpower IUPs are located 1 km apart, there is still a potential for conflicts to occur between
projects. For example, nearby projects may propose transmission lines in similar locations and separate
projects may need to share access routes. Details are not publicly available on construction timing or
transmission routes for six other wind projects that bid into the competitive Clean Power Call in the
Tumbler Ridge area; therefore, potential overlaps and sharing requirements are not yet known. Bidders
have been asked not to speak with each other at this time. In June 2009, it is expected that BC Hydro will
announce which projects are awarded Power Purchase Agreements (PPA).
If awarded a PPA for the QWP, EPCOR will coordinate mitigation with BCTC and ILMB as required.
Agriculture
No impacts to agriculture and range tenures are expected during Project construction and operation.
While a single grazing range tenure overlaps the north extent of the LSA (Figure 6.4-1), all Project
infrastructure (roads, turbines, etc.) will be approximately 5 km south of it. No mitigation is required.
Water Use
No impact on water supply is expected from the Project construction. Water for road dust control and
other purposes will be purchased from licensed suppliers.
Fishing
No impacts to fishing are expected and no mitigation is required (see Section 5.4 regarding fish).
Hunting, Guide Outfitting and Trapping
As previously mentioned, the proposed Project overlaps trapping and guide-outfitter tenures. During
construction, Project activities such as clearing, site preparation, construction of access roads,
foundations and erection of turbine components may temporarily disrupt business under these tenures.
For example, with increased human presence and construction noise, wildlife may avoid the area (see
Section 5.6.3.1). Construction, primarily in summer and early fall, could disrupt access to or through the
site for humans and animals alike. Guide outfitting and hunting are likely to be disrupted more than
trapping, which typically occurs from October to March.
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There are no hunting restrictions set from gravel roads or infrastructure and therefore no change to the
current hunting areas are expected.
In addition, footprint impacts can displace wildlife and disrupt corridors. It has been noted by these tenure
holders that disturbance to important habitats should be limited (Reynen, pers. comm. 2008). This is
certainly the case, as habitat is generally very low to moderate for most species, as shown in
Section 5.6.3.1. Further mitigation for wildlife is included in Sections 5.6.3.1 to 5.6.3.4.
The footprint areas that would be impacted during the construction phase as a portion of each guide
territory and/or trapline are shown in Table 6.4-9 and 6.4-10. The construction footprint for the Project is
used in Tables 6.4-9 and 6.4-10 below as it is the larger of the two footprints (construction and operation
– see Section 2.0) and illustrates the worst case scenario.
Table 6.4-9

Table 6.4-10

Project Footprint Overlap within Each Guide Outfitter Territory
Interest ID

Interest area (ha)

Project footprint overlap (ha)

484191

359,792

170

484182

533,672

74

1361709

590,470

33

484195

54,556

0

Project Footprint Overlap within Each Trapline
Trapline

Interest Area (ha)

Project footprint overlap (ha)

TR0721T008

28,810

218

TR0720T007

47,844

28

TR0720T010

62,772

0.4

TR0721T003

27,322

16

TR0721T007

51,759

9

TR0721T006

86,090

7

Correspondence will continue through detailed design, pre-construction and during construction regarding
timing, activities, safety, access and mitigation.
Parks and Protected Areas, and Recreation and Tourism
Protected areas, parks, and camping sites will not be affected. No lands will be removed from
recreation/conservation/trail use.
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The potential impacts of the Project have been considered in consultation with recreational users,
including members of the Wolverine Nordic and Mountain Society and Ridge Riders. The preferred
design of the transmission line considered the location of recreational trails. As the line crosses the
Quality Falls trail and is near the trail head of the Burgeron Falls / Cliffs trail, access to the trails will be
controlled during construction work at these locations for public safety.
Although little construction will occur in the winter, some controlled access to construction areas may be
required, which could interfere with snowmobiling. The Bearhole lake snowmobile trail (Figure 6.1-1)
follows existing roads through the Project Area and access may be temporarily disrupted during Project
construction for safety reasons. Snowmobile access may also be temporarily interrupted by snow plows
when site roads are being cleared.
Mitigation measures include the continued engagement with local recreational groups to provide
information on detailed design and timing of construction works, including restricted access for safety. As
well, recreational users will be advised of potential safety issues during construction such as the use of
signage.
Private Land
The Project Area is entirely on Crown land. The closest private land parcel is west of the Murray River,
just south of the proposed transmission line. EPCOR will discuss the Project with the property owner over
detailed design, construction activities, and Project operation.
6.4.2.2

Operation

Potential impacts on land and resource use during operation include:
•

Loss of long-term potential tree harvesting within the operational footprint;

•

Disruption to future activity on mining or oil and gas tenures within the footprint;

•

Changes to trapping and guide outfitting activity from increased access, traffic, footprint and
predator-prey interaction; and

•

Disruption to recreational activities.

Forestry
The operational footprint includes infrastructure areas and areas of restricted vegetation. Under the
WTGs, collector cables and the transmission line RoW forestry will cease for the life of the Project and
beyond, until harvestable trees can grow back. Additional access may be considered beneficial for
forestry if future harvesting is proposed nearby in the future.
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Mining
The Project footprint is not located over permitted sand and gravel quarries and therefore these resources
will not be sterilized from future use.
Should exploration activities occur in the Project Area where roads are proposed or nearby, increased
access to the area created by the Project may be considered a benefit to mining companies (see Section
6.3). No future coal or metal mining is proposed in the Project Area at this time.
Oil and Gas
Given the location of the Project footprint over an existing disturbed area, it is not likely to hinder regional
oil and gas activities, and is anticipated to be compatible with new oil and gas activities. New Project
roads and the maintenance of existing roads (shared roads) during operations may improve access to the
area for oil and gas interest holders and setbacks will be established from WTGs and other infrastructure.
Water Use
No impact on or disruption of water use is expected from Project operations.
Hunting, Guide Outfitting and Trapping
During operation, Project access and maintenance are not expected to limit hunting, guide outfitting and
trapping activities. There are no hunting restrictions set from gravel roads or infrastructure. Some sensory
disturbance to wildlife will occur – as with all activities – but there are existing disturbances in the area
and many species habituate to wind energy operations activities, minimizing the impact here (see
Section 5.6.2).
Parks and Protected Areas, and Recreation and Tourism
A minor amount of disturbance to the ‘wilderness experience’ is expected at the Quality Falls trail due to
vegetation maintenance under the transmission line, while the trail heads of the Burgeron Falls / Cliffs trail
is already cleared and roads actively used for local and industrial activity (including quarrying at the
Burgeron Falls trail head).
Potential visual effects of the Project on recreational activities are addressed in Section 6.6.
While the Project will utilize existing roads as much as possible, the construction of new roads, as
needed, may result in increased access to the area during operations. Although this may be beneficial to
some recreational users, it may also open up previously inaccessible areas reducing the ‘wilderness
experience’ of the outdoor recreation to existing users. However, the Project Area is not pristine (see
Section 5.5); forestry and oil and gas activities are on-going in the area, and the 2006 forest fire burned
much of the Project Area.

Environmental Assessment Application
Quality Wind Project

- 371 -

EPCOR Power Development (BC) Limited Partnership
June 2009

In the area of the turbines, access may be restricted for reasons of safety at times (major maintenance
works or falling ice, see Section 7.0). The Bearhole Lake snowmobile trail is the only recreational trail
that may be impacted by access restrictions (Figure 6.1-1).
During operations, mitigation measures will include engagement with other land users and tenure holders
to provide information any restricted access for safety.
6.4.2.3

Refurbishment or Decommissioning

Under either the refurbishment or decommissioning option, activities would result in more traffic and
would temporarily restrict access in some areas for safety. Decommissioning would allow for vegetation to
be re-established in the footprint, including at the Quality Falls trail, and new roads could be removed,
altering access to current conditions. If agreed to by MAL, stakeholders including those with tenures to
the Project Area and the WNMS could be consulted regarding decommissioning plans.
6.4.3

Residual Impacts and Proposed Monitoring

With mitigation in place, residual impacts on land designation and use, natural resource use from the
Quality Wind Project (detailed in Table 6.4-11) are expected to include:
•

Low level (insignificant) impact to current land uses;

•

Minimal (insignificant) impact to access;

•

Minimal (insignificant) impact to hunting, guide outfitting and trapping activities (VSCs);

•

Low level (insignificant) disruption to recreational activities.

Table 6.4-11

Predicted Significance of Residual Impacts on Land Designation and Use and
Natural Resource Use

Potential
Impact

Extent

Removal of
land from
current land
use

Footprint

Low

Long

Yes

Moderate

Developed

Low
(insignificant)

Changes to
access

Footprint

Low

Short

Yes

Low

Developed

Minimal
(insignificant)

Disruption to
trapping,
hunting and
guide
outfitting
activities
(VSCs)

Footprint

Low

Short

Yes

Low

Developed

Minimal
(insignificant)

Magnitude

Duration

Reversibility

Probability

Social
Context

Disruption to
Well recreational
Footprint Low
Short
Yes
Moderate
developed
activities
Note: Social context - the social environment and its ability to absorb change. See Section 4.6.

Significance

Low
(insignificant)
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No monitoring is proposed.
6.5

ECONOMICS

6.5.1

Existing Conditions

Potential economic impacts from each phase of the proposed Project are assessed in this section, based
on available economic data for the District of Tumbler Ridge (DTR) and the Peace River Regional District
(PRRD). The Project Area and Local Study Area for economics (a 5km buffer around the Project Area)
straddle the boundary defining the DTR. The Project Area, Local Study Area, and the DTR are all entirely
inside the PRRD.
The Regional Study Area for the Project is the PRRD and economic data specific to the PRRD form the
basis for describing it. Economic data specific to the DTR form the basis for describing the Local Study
Area.
Information sources for this section include census data (Statistics Canada), community facts
(Government of BC), and approved provincial land use plans such as the Dawson Creek LRMP.
6.5.1.1

Regional Economic Base

The Regional Study Area economy relies heavily on natural resource exploration and development,
primarily including forestry, mining, oil and gas, and agriculture. In 2007, approximately 15% of the
experienced labour force was employed in manufacturing and construction. Another 12% was employed
in agriculture, fishing and trapping, oil and gas, mining, quarrying, and logging/forestry (North Peace
Economic Development Commission, 2008).
Resources taken from the Regional Study Area are exported world-wide, and as long as the world market
demand/price ratio remains healthy and fairly constant, resource exploration and development continue to
support economic and population growth. However, the current housing market crash in the US and
competition from more efficient forestry and milling techniques in other countries have slowed the logging
and forest products sector significantly throughout Canada, and forestry in Northeast BC has not escaped
the effect. If the world-wide economy continues to recede for a long period, demand for Northeast BC
resources will be impacted and there may be challenges to renewing long-term supply contracts.
Existing and proposed electrical energy projects are adding local and regional business opportunities and
jobs in consulting, construction, and site maintenance within the Regional Study Area. As completed
projects start to operate and export power, they will add diversity and new full-time skilled employment to
the economic base. The long-term viability of proposed power projects depends partially on competitive
construction pricing, which may be found more easily in an economic downturn such as the current one.
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Tumbler Ridge residents receive 76% of their income through employment, which is about 10% more
than the BC average, according to 2005 data (Table 6.5-1). In the late 1990s, the average income of
Tumbler Ridge residents was $12,000 a year above the BC average. Overall, PRRD residents receive an
even greater proportion of their income through employment. Tumbler Ridge residents receive
significantly less investment and self-employment income than the BC average. The same applies to the
PRRD, although to a lesser degree (BC Stats 2007a and 2007b).
Table 6.5-1

Tumbler Ridge Sources of Income, 2005
Tumbler Ridge
$ Thousands

Peace River R.D.

BC

% of Total

% of Total

% of Total

Employment

$

45,739

75.8

78.7

65.9

Pension

$

5,255

8.7

5.9

12.5

Investment

$

1,311

2.2

4.2

8.6

Self-Employed

$

3,148

5.2

5.8

6.0

Other

$

3,731

6.2

3.9

5.0

Tax Exempt

$

1,129

1.9

1.5

2.0

Total

$

60,313

100

100

100

Source: BC Stats. 2007a&b. Regional and Community Facts
http://www.bcstats.gov.bc.ca/data/dd/facsheet/facsheet.asp

In 2005, median family incomes were $57,055 in Tumbler Ridge and $61,866 in the PRRD overall, as
compared to $52,709 in all of BC (Stats Canada 2007a, 2007b). These higher medians likely result from a
resource-based regional economy and the province being a much larger overall area with an economy
that is focused much more on manufacturing, marketing, and services (see next section).
6.5.1.2

Local and Regional Industry and Employment

Resource-based industries are the leading sources of employment in Tumbler Ridge and the PRRD. In
British Columbia overall, the largest employment sector is “other services”. The proportion of employment
in each sector indicates that the overall provincial economy is far less resource-based than in the Peace
Region (Table 6.5-2).
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Labour Force by Industry, 2006
Tumbler Ridge

Peace River
Regional District

British
Columbia

1,335

34,235

2,193,115

Resource-based industries including agriculture

31.8

21.1

4.91

Wholesale and retail trade

10.1

14.7

15.5

Other services

16.1

16.7

20.6

Manufacturing and construction industries

16.1

15.5

16.2

Health and education

8.61

12.1

16.8

Finance and real estate

2.25

3.73

6.15

Business services

14.6

16.1

19.9

Total experienced labour force 15 years+
Percent of labour force by Industry

Source: Statistics Canada. 2007a, 2007b. 2006 Community Profiles:
http://www12.statcan.ca/english/census06/data/profiles/community/Index.cfm?Lang=E

The 2001, unemployment rates in Tumbler Ridge and the PRRD were higher than the province overall. In
Tumbler Ridge particularly, employment dropped sharply due to the closure of the two coal mines that
had been the reason the town was created. Then, while Tumbler Ridge, PRRD and BC all had increased
employment from 2001 to 2006, Tumbler Ridge and the PRRD surpassed the provincial average. This
resulted from increasing industrial development in the region, including new oil and gas activity and the
return of coal mining. The greatest influence was on Tumbler Ridge (Table 6.5-3).
Table 6.5-3

Labour Force Activity, 2006
Tumbler Ridge

Peace River Regional District

British Columbia

Total population 15 years+

2000

45,180

3,394,910

In the labour force

1,335

34,405

2,226,380

Employed

1260

32,530

2,092,770

Unemployed

75

1,875

133,615

Not in the labour force

670

10,775

1,168,525

Participation Rate (%)

66.8

76.2

65.6

Employment Rate (%)

63.0

72.0

61.6

Unemployment Rate (%)

5.6

5.4

6.0

Source: Statistics Canada. 2007a, 2007b. 2006 Community Profiles:
http://www12.statcan.ca/english/census06/data/profiles/community/Index.cfm?Lang=E
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Construction
The construction and real estate sector has recovered from setbacks in the 1990s: houses selling for
$25,000 in 2000 sold for approximately $180,000 in 2007, and prices are remaining fairly stable despite a
country-wide down-turn in the months preceding the date of this report. Building permit values rose 56%
from 2005 to 2006. As the labour force expands in response to new coal mine development and
production, property values will likely either remain stable or increase and new homes will be required.
Demand for retail and commercial properties is increasing, and in 2007 there was “virtually no vacancy for
ground-level retail space” (District of Tumbler Ridge, 2007).
Forestry
Tumbler Ridge has no wood product manufacturing, but some residents are employed intermittently in
logging and related trucking. Due to the current downturn in North American housing construction, there
is a low demand for raw logs to make building products, and logging is slow in the Tumbler Ridge area. It
employed approximately 4% of the workforce in 2001 (BC Stats, 2007b). Recent logging has been
sporadic, consisting of temporary projects like cleaning up mountain pine beetle kill and forest fire areas
and clearing for industrial roads. The District is applying for a community forest license, which overlaps
the QWP Project Area (see Figure 6.4-1) and has the potential to add diversity to the local economy by
providing local access to timber for extraction and future value-added manufacturing.

Mining
The majority of employment in Tumbler Ridge can be attributed to coal mining, directly and indirectly. As
noted in Section 6.4, nearby coal mines are operated by the Western Canadian Coal Corporation and
Peace River Coal, and a number of other coal applications are under review by the BC Ministry of
Energy, Mines and Petroleum Resources. Although the price of coal has fluctuated dramatically over the
last twenty years, global demand has been increasing rapidly for several years, stimulating local
exploration and development (District of Tumbler Ridge, 2007).
Oil and Gas
The provincial Oil and Gas Development Strategy has stimulated the oil and gas sector through targeted
royalties, road upgrades, adoption of summer drilling incentives, enhanced tax competitiveness, and a
streamlined regulatory process. Several oil and gas companies are active around Tumbler Ridge and
throughout the Regional District. From 2002 through 2006, 602 tenures were issued on 631,000 hectares
of land within 100 km of Tumbler Ridge (District of Tumbler Ridge, 2007).
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Agriculture
Tumbler Ridge has very little commercial agriculture – one local business produces ornamental plants.
However, agriculture is an important component of the regional economy: over 1,800 farms and ranches
are supported in the North Peace area, which contains one third of British Columbia’s Agricultural Land
Reserve, including high-quality lands in the foothills of the Rocky Mountains. Production of beef, canola,
wheat, oats, barley, and fine seed for turf and forage has traditionally dominated agriculture in the region
(North Peace Economic Development Commission, 2008). Excellent honey is also produced.
Hunting and Trapping
As noted in Section 6.4.1, commercial trapping and hunt guiding and outfitting occur on the Project site.
Licensed tenure holders whose operating areas overlap the site have been consulted.
Tourism
The District of Tumbler Ridge plans to grow its tourism industry and draw visitors to appreciate the area’s
natural assets, including: four provincial parks within an hour’s drive of town; a network of 23 recreational
trails; proximity to Mile 0 of the Alaska Highway at Dawson Creek; and a palaeontology research centre.
Average occupancy of Tumbler Ridge’s hotels is approximately 75% year-round. A combination of new
housing for workers and new hotel space has been required to support further growth (District of Tumbler
Ridge, 2007). A new hotel has just opened and a conference centre and restaurant are being added
within the same facility.
6.5.2
6.5.2.1

Potential Impacts and Proposed Mitigation
Construction

Potential impacts on local and regional economics from construction include:
•

Creation of new local basic and spin-off jobs, increasing employment rates and incomes;

•

Increased local demand for skilled labour and related training;

•

Temporary construction crews could spend money in Tumbler Ridge, stimulating temporary
demand for local goods and services (i.e., accommodations and housing);

•

Applicable taxes and / or permit fees to the DTR, PRRD and provincial government;

•

Loss of harvestable timber area;

•

No negative impacts on aggregate or metal mining are anticipated. Sterilization of a small area of
coal claims will occur but there are no plans for mining in these areas;

•

Loss of areas for oil and gas infrastructure;

•

No impact on the agriculture economy is expected with no tenures in the Project Area; and

•

A footprint loss of trapping and guide outfitting area is expected.
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Economic Benefits
Project construction is expected to result in approximately 160,000 person hours (80 person years) of onsite construction employment and an additional 40,000 person hours (20 person years) of off-site
construction employment (i.e, local contractors such as aggregate supply, quarries etc.) are expected.
The Project is likely to require direct workers including: electricians, linemen, ironworkers, heavy
equipment operators, loggers, truck and pilot car drivers, concrete placers and finishers, crane operators,
surveyors, labourers, office and clerical workers, construction inspectors and engineering consultants,
water supply and sanitary workers, janitors, security personnel and traffic control personnel.
Once EPCOR is clear that it will move ahead with the QWP, it will make further extensions to the
business community about contracting opportunities. EPCOR’s project manager will look at engaging
local expertise. Materials such as gravel, concrete, water, fuels, lubricants and tools will be sourced as
locally as practical. Details on hiring protocol for employees and contractors will be determined by
EPCOR following receipt of a PPA with BC Hydro and an Environmental Assessment Certificate.
The local demand for skilled labourers will increase during construction. This will result in a temporary
influx of a transient work force, and provide opportunity for local colleges to offer specific training, and
employment opportunities for specifically trained instructors.
Demand for local services (accommodations, food services, fuel supply, etc.) will increase. If a service is
already supplied at maximum capacity, permanent residents may experience a temporary reduction in
service levels. Temporary workers will find some accommodation and other services in Tumbler Ridge
and possibly in other communities nearby as well. Local and regional service providers will experience an
overall increase in businesses.
Potential Economic Impacts
Areas containing harvestable timber will be reduced slightly. However, commercially viable forested areas
on site will remain accessible. No harvesting is proposed in the next five years so harvesting plans are
not expected to be impacted during construction. Timber removed for the Project will be done under a
Licence to Cut through MoF. Future harvesting will be able to continue nearby.
No negative impacts on aggregate or metal mining are anticipated. Sterilization of a small area of coal
claims will occur but there are no plans for mining in these areas.
Existing oil and gas wells and pipelines on site will not be affected. Some areas will be covered by
infrastructure but new petroleum industry exploration and development will not be prevented.
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No impact on the agriculture economy is expected.
A footprint loss of trapping and guide outfitting area is expected, with sensory disturbance impacts on
wildlife species during construction (see Section 6.4 for mitigation measures).
Continued engagement is proposed with tenure holders to mitigate for impacts.
6.5.2.2

Operation

Potential impacts on local and regional economics from operations include:
•

Eight to twelve permanent full time local operation jobs and related spinoff employment including
maintenance contracts;

•

Use of an office/warehouse/secure outdoor parking and storage space in Tumbler Ridge;

•

Tourism related to the novelty of a new wind farm in BC and the ease of viewing;

•

Applicable taxes and / or permit fees to the DTR, PRRD and provincial government;

•

Loss of footprint area for forestry, coal mining, oil and gas infrastructure, trapping and guide
outfitting.

Economic Benefits
Vestas CWT will be responsible for maintenance and repair of all the wind turbine generator (WTG)
components, including the SCADA system under a Long Term Service Agreement (LTSA). At this stage
of Project development, no firm assignment has been made for staffing of operations and maintenance.
Whether staff is imported or locally trained and hired, new permanent jobs will be good for the local and
regional economy. Local contractors will be utilized to maintain the access road, providing year round site
accessibility, upkeep, and safety. EPCOR and Vestas will employ both in-house and contract employees
to operate and maintain the Project. Operating staff will be recruited during construction and
commissioning and new permanent employment may start during construction.
The District of Tumbler Ridge and the Peace River Regional District will collect property taxes, and the
Province of BC will collect Operation Phase Rents for improvements and occupancy on Crown lands.
Wind energy generation facilities in other locations have become a source of interest to visitors and
tourist services have developed taking groups on tours. This sort of interest will create an economic
opportunity for local tourism operators. An information kiosk could be placed on a safe pullout off Highway
52 in the Project Area.
New employment opportunities and contributions to the tax base will help diversify and strengthen the
region’s economy.
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Potential Economic Impacts
As noted for construction:
•

Areas containing harvestable timber will be reduced slightly. However, commercially viable
forested areas on site will remain accessible. Future harvesting will be able to continue nearby.

•

No negative impacts on aggregate or metal mining are anticipated. Discussions with Hillsborough
on impacts to coal claims are continuing.

•

Some areas will be covered by infrastructure but new petroleum industry exploration and
development will not be prevented.

•

A footprint loss of trapping and guide outfitting area is expected, with sensory disturbance
impacts on wildlife species at times during operation.

Continued engagement is proposed with tenure holders to mitigate for impacts.
6.5.2.3

Refurbishment or Decommissioning

Refurbishment or decommissioning activities would result in local job opportunities. If decommissioned,
land users would not be impacted into the future. If refurbished, continued impacts and benefits from
operation are expected into the refurbished operational phase.
6.5.3

Residual Impacts and Proposed Monitoring

With mitigation in place, potential residual impacts on economics (detailed in Table 6.5-4) are expected to
include:
•

Economic benefits to the local and regional economy from direct and indirect jobs as well as spinoff benefits including fees and tourism during the life of the Project; and

•

Low (not significant) impacts on businesses of land tenure holders.

Table 6.5-4

Predicted Significance of Residual Impacts on Economics

Potential
Impact

Extent

Employment
and spin-offs

Region

Low

Long

n/a

High

n/a

Benefit

Businesses
of land
tenure
holders

LSA

Low

Long

yes

Low

Developed

Low
(insignificant)

Magnitude

Duration

Reversibility

Probability

Social
Context

Note: Social context - the social environment and its ability to absorb change. See Section 4.6.

Significance
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No specific monitoring is proposed for economics.
6.6

VISUAL RESOURCES

6.6.1

Existing Conditions

6.6.1.1

Background

The landscapes of British Columbia are a source of everyday enjoyment for residents, as well as a
foundation for the tourism industry. Accordingly, the Forest and Range Practices Act (formerly the Forest
Practices Code of British Columbia Act) recognizes scenic landscapes as an integral component in
industrial and natural resource development. The sustainable development of all resources is closely tied
to economic and social viability of our communities. Outcomes of community meetings consistently
produce statements of the importance of the visual quality of the landscape to personal and community
well-being. As such, the visual effects of wind energy projects tend to evoke similar reaction to more
common alterations on the landscape such as timber harvesting.
Under the Forest Practices Code of BC Act (the Code), three designations were used to manage for
visual quality: Visual Landscape Inventory (VLI), Scenic Areas, and Visual Quality Objectives (VQOs).
These three designations have continued under the replacement Forest and Range Practices Act
(FRPA), but the definitions, responsibilities and/or the legal requirements have changed under FRPA.
The role of the visual landscape inventory is to identify and classify those areas and corridors throughout
the province that are visually sensitive. The VLI database records both the spatial and attribute data,
which in turn will be used to record management decisions made under the Forest Planning and
Practices Regulation and the Government Action Regulation (i.e. to record the location of designated
scenic areas and established VQOs).
Scenic areas were defined under the Code as visually sensitive areas and scenic landscapes identified
through a visual landscape inventory or planning process approved by the Ministry of Forests and Range
District Manager and continue under FRPA. In order for a Scenic Area to be ‘made known’ it must have
been designated as such at least four months prior to the submission of an operational plan.
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Visual Quality Objectives were set by the District Manager under the Code. Three management
approaches evolved at the district level for visual objectives:
1. District Managers made Scenic Areas known to licensees and they established VQOs.
2. District Managers made Scenic Areas known to licensees and made reference to a
Recommended Visual Quality Class (RVQC) thereby maintaining flexibility in levels of
management to manage for visuals.
3. District Managers made Scenic Areas known to licensees but did not specify a VQO or RVQC.
Under FRPA the three management approaches are as follows;
1. VQOs established under the Code continue under FRPA.
2. RVQCs established under the Code as of the last Timber Supply Review have been carried
forward as VQOs.
3. VQOs have been set for Scenic Areas that did not have a VQO or RVQC. 4
This QWP Application section provides an overview of the Project’s visual setting, existing visual
information, methods used for assessing the visual impacts, and results of the impact assessment.
6.6.1.2

Visual Setting

The QWP Local Study Area (LSA) for visual resources has been established and consists of a 5 km area
around the Project Area. The visual assessment will focus on the Local Study Area and Project Area and
consider location in which these areas will be visible from, such as locations along Highway 52 and hiking
trails. The Regional Study Area (RSA) is the Dawson Creek LRMP area.
The majority of the Quality Wind Project is located on an elevated plateau, with small ridges scattered
throughout the project area. The landscape has a variety of textures and patterns as it is a mosaic of
mature vegetation, forestry cut-blocks and plantations, and recent burned areas, as described in
Section 5.5 Ecosystems.
Existing sources of visual disturbance in the LSA and the RSA include extensive forestry cut-blocks and
plantations, oil and gas well sites, various linear disturbances including seismic lines, trails and roads,
and a large recent fire (2006 Hourglass fire). Structures currently in the area include wellsite facilities,
communications towers and meteorological towers.

4

FRPA General Bulletin. October 3, 2005
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Visual Legislation and Governance

One of the major aspects of Land and Resource Management Plans (LRMPs) is the subdivision of the
planning area into Resource Management Zones (RMZs), which are determined by the LRMP working
group based on a number of considerations ranging from topography to land-use to resources values. In
addition to the General Management Decisions (GMDs) for the LRMP planning area, RMZs have
additional strategies and direction resource development and for some resource values.
The Dawson Creek LRMP is subdivided into 12 RMZs, for which subzones area delineated within to
further recognize site-specific resource values. The majority of the proposed Quality Wind Project is
located within the Plateau General Resource Management Zone, while the remaining portions fall within
the South Peace Enhanced Resource Management Zone and the River Corridors Special Management
Resource Zone. QWP is located in the One Island Lake (5L) Subzone of the Plateau General Resource
Management Zone, the Salt Creek (4F) Subzone of the South Peace Enhanced Resource Management
Zone, and the Murray River (3AD) Subzone of the River Corridors Special Management Resource Zone
of the Dawson Creek LRMP.
There are scenic areas throughout the Plateau General Resource Management Zone; however, these are
generally rated as having moderate to low visual sensitivity. Scenic Areas within the South Peace
Enhanced Resource Management Zone are found along stream and travel corridors where viewscapes
are concentrated or at specific locations near recreation sites and trails. Visual sensitivity ratings range
from low to high for this Zone.
Scenic Areas within the River Corridors Special Management Resource Zone have been identified
throughout the RMZ in all river corridors except the Kiskatinaw River. Visual sensitivity within the river
corridors is generally rated as moderate to high due as these river valleys are used as transportation
corridors, recreation routes and destinations, and are located in close proximity to settled areas
Visual quality has been identified as a resource value in these RMZs to be managed following the overall
GMD. The Dawson Creek LRMP GMD for Visual Quality includes an objective to ‘manage scenic values
in visually sensitive areas. The strategies set forth by the LRMP to achieve this objective include:
•

Manage visual quality in identified scenic areas (including those areas adjacent to Protected
Areas that are or may become identified scenic areas) though Visual Landscape Inventories,
Visual Quality Objectives, impact assessment and monitoring.

•

Develop VQOs in consultation with the public. Where concerns exist, review VQOs through
landscape unit level planning processes that include public consultation (intent: government to
undertake)
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Apply VQOs (established by MoFR) to guide timber harvesting and incidental harvesting,
including that related to oil and gas and mineral exploration.

•

Maintain up-to-date mapping of broad visually sensitive areas in the planning area (1:250,000)
and incorporate this information into landscape unit level and operational planning processes.

•

At the landscape unit planning level, identify scenic areas that require the establishment of sitespecific VQOs (intent: MoFR to undertake in support of operational planning.)

The objectives and strategies for managing visual quality identified in the LRMP will be met by assessing
the visual impacts of the proposed project on the visual quality of the known scenic areas (Dawson Creek
LRMP, 1999).
6.6.1.4

Visual Landscape Inventory

The role of the Visual Landscape Inventory is to identify and classify the areas and corridors that are
visually sensitive. This is achieved by providing information about the visual condition, characteristics and
sensitivity to alteration of areas and travel corridors throughout the province. This information is intended
to assist land use planners and resource managers in deciding appropriate land uses, resource
development objectives and management prescriptions (RISC, 1997)
More specifically, the Visual Landscape Inventory:
•

Classifies the provincial land base into visually sensitive areas versus not visually sensitive (NVS)
areas. Areas classified as not visually sensitive are not assessed or described further;

•

Delineates visually sensitive areas into visual sensitivity units (i.e. polygons); and

•

Describes each visually sensitive unit (VSU) in terms of its existing visual condition, visual
absorption capability, biophysical and viewing characteristics, and determines or recommends a
visual sensitivity class (VSC).

6.6.1.5

Visual Impact Assessment Methods

The methods used to assess the visual impacts of the Quality Wind project follow the Visual Impact
Assessment Guidebook, Second Edition (January 2001) where applicable and adhere to the Dawson
Creek LRMP objectives for visual quality, as discussed in Appendix E. Where not applicable, the Hassell
Matrix, also described in Appendix E, was used to assess the visual impacts of the proposed project.
The following sections describe the methods used to assess the visual impacts of the proposed project.
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Public Input
As with the BC Environmental Assessment process, the visual impact assessment process involves input
from the public. For QWP, public input on selection of viewpoints was solicited in conjunction with the
project open houses in Tumbler Ridge and Dawson Creek July 9 and 10, through newspaper
advertisements (Appendix B) noting a period for public comment on July 31, 2008, and through providing
visual information about the Project in local public libraries. The newspapers and posting dates included:
•

Tumbler Ridge News (Tumbler Ridge) – July 2, 2008

•

Peace Country Spotlight (Regional Paper) – July 7, 2008

Maps showing the visual information for the area, potential viewpoints, and the Project layout were
provided to the public at local libraries. The information was made available for the month of July at:
•

Tumbler Ridge Public Library;

•

Dawson Creek Public Library; and

•

Chetwynd Public Library.

The information solicited from the public included:
•

Location of viewpoints and viewscapes valued by the public;

•

An indication of amount of use of the viewpoints;

•

Types of activities at the viewpoints; and

•

User expectations and concerns regarding the visual resources in the area.

Information obtained from the public at the open houses included questions about visibility of the Project
from Tumbler Ridge and potential hiking trails to consider for the visual assessment.
Viewshed Analysis
The viewshed analysis is a computer generated analysis overlaying Digital Elevation Model (DEM) data
with the potential viewpoints. This analysis shows where the Project components will be visible from
across the landscape which assists in determining where potential viewpoints should be considered. A
viewshed analysis was also completed from the potential viewpoints to show what would be visible from
that specific location, which aids in the selection of viewpoints. Figure 6.6-1 provides an example of the
viewshed analysis from the turbine locations. Turbines with a 100 m hub height were selected for the
assessment, and a 125 m height was used for the analysis. As it will be 145 m to the tip of the blade,
which will likely not be visible, the middle of the blade (125 m) was used for the viewshed analysis. An
example of the viewshed analysis from the potential viewpoints is included in Figure 6.6-2.
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Viewpoint Selection
The classification of viewpoints (also known as rating points) is a key component of the visual
assessment for a project. A viewpoint is a ground or water location that offers the best viewing
opportunity for the viewpoint polygon. It is usually the location from which the final polygon rating is
completed and from which it is determined to be the most sensitive. A viewpoint can be formally classified
as major, minor, or potential. These three classifications are based on several criteria including:
•

Number of viewers (relative to the area);

•

Frequency of visits;

•

Duration of viewing;

•

Types of activities;

•

Type of stop; and

•

Access.

A major viewpoint may include a high use rest area (relative to others), high use campsite (relative to
others) or a town center (i.e., Tumbler Ridge). A minor viewpoint may include a highway pull-out,
campsite (i.e., user maintained camp sites).
A viewpoint known simply as a photopoint also exists and is defined as any location used to complete the
mapping and assessment of the polygon.
The viewshed analysis, which included previously identified viewpoints in the Project area as well as new
information from the public input phase, was utilized to select the final viewpoints from which the visual
assessment of the QWP was completed.
Once the potential viewpoints were selected, field visits were completed in July 2008 to collect the
information required to select the final viewpoints including: UTMs, elevation, photos, and to complete
VSU updates. All data collected and analysis of polygons followed the Ministry of Forests and Range
(MoFR) Visual Landscape Inventory: Procedures and Standards Manual (May 1997) and the Forest
Practices Code – Visual Impact Assessment Guidebook (January 2001).
A total of 6 viewpoints were selected to complete the visual impact assessment from. These points were
selected based on the criteria outlined above. The viewpoint details are provided below in Table 6.6-1
and are shown on Figure 6.6-2 with a few other nearby viewpoints.
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Selected Viewpoint Details

Viewpoint
Coordinates
ID

Location

Viewer
Status

Estimated Number
Distance from
of Turbines Visible
Elevation Nearest Turbine as
as per preferred
per preferred layout
layout

1

N- 6115384
E- 628689

Hwy 52 –
Southern part
of IUP

Mobile

900 m

4242 m

58

2

N- 6114323
E- 630909

Hwy 52 –
Southern part
of IUP

Mobile

931 m

2616 m

29

3

N- 6120562
E- 637669

Hwy 52 –
Middle of IUP

Mobile

1236 m

551 m

22

4

N- 6121426
E- 638093

Hwy 52 –
Middle of IUP

Mobile

1240 m

220 m

36

5

N- 6123815
E- 637049

Hwy 52 –
Northern part of
IUP

Mobile

1183 m

203 m

17

531

N- 6128155
E- 632839

Murray Canyon
Lookout

Stationary –
Temporary

988 m

2882 m

65

Visual Sensitivity Unit Information Updates
Visual sensitivity units (VSUs) are distinct topographical units as viewed from one or more viewpoints that
are delineated based on the homogeneity of the landform and of biophysical elements. Each VSU has its
own established visual quality objective (EVQO) and set of attributes.
The existing VLI (Dawson Creek Forest District Tile) for the Project area was completed prior to the
standards and procedures outlined in the Visual Landscape Inventory: Procedures and Standards Manual
(May 1997). Therefore, prior to assessing the visual impacts of the Project the VSUs influenced by the
Project and visible from the selected viewpoints were updated following the procedures outlined the
Visual Landscape Inventory: Procedures and Standards Manual (May 1997) in order to use appropriate
practices (i.e., most current information) for assessing the visual impacts of the project.
The Local Study Area for QWP contains a total of 23 VSUs, with a range of sensitivity class ratings and
visual quality objectives, as shown in Table 6.6-2.
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Visual Sensitivity Units

Visual Sensitivity
Unit (VSU)

Existing Visual Quality
Objective (EVQO)

Existing Visual
Condition (EVC)

Visual Absorption
Capability (VAC)

Visual Sensitivity
Class (VSC)

ID-90767
#-1692

Partial Retention
(PR)

Retention
(R)

Moderate
(M)

Moderate
(3)

ID-90823
#1748

Modification
(M)

Preservation
(P)

Low
(L)

Low Sensitivity
(4)

ID-90826
#-1751

Modification
(M)

Preservation
(P)

Moderate
(M)

Low Sensitivity
(4)

ID-90831
#-1756

Modification
(M)

Preservation
(P)

Low
(L)

Low Sensitivity
(4)

ID-90849
#-1774

Partial Retention
(PR)

Modification
(M)

Moderate
(M)

High Sensitivity
(2)

ID-90858
#-1783

Modification
(M)

Preservation
(P)

Low
(L)

Low Sensitivity
(4)

ID-90868
#-1793

Partial Retention
(PR)

Partial Retention
(PR)

Moderate
(M)

Mod Sensitivity
(3)

ID-90888
#-1813

Modification
(M)

Retention
(R)

Low
(L)

Low Sensitivity
(4)

ID-90905
#-1830

Partial Retention
(PR)

Modification
(M)

Moderate
(M)

Mod Sensitivity
(3)

ID-90911
#-1836

Modification
(M)

Max Modification
(MM)

High
(H)

Low Sensitivity
(4)

ID-90914
#-1839

Partial Retention
(PR)

Preservation
(P)

Low
(L)

Mod Sensitivity
(3)

ID-90917
#-1843

Partial Retention
(PR)

Modification
(M)

Moderate
(M)

Mod Sensitivity
(3)

ID-90922
#-1847

Retention
(R)

Preservation
(P)

High
(H)

High Sensitivity
(2)

ID-90920
#-1845

Partial Retention
(PR)

Modification
(M)

Low
(L)

High Sensitivity
(2)

ID-90927
#-1852

Partial Retention
(PR)

Preservation
(P)

High
(H)

Mod Sensitivity
(3)

ID-90925
#-1850

Partial Retention
(PR)

Modification
(M)

Low
(L)

Mod Sensitivity
(3)

ID-90928
#-1853

Partial Retention
(PR)

Partial Retention
(PR)

Moderate
(M)

Mod Sensitivity
(3)

ID-90929
#-1854

Partial Retention
(PR)

Partial Retention
(PR)

Moderate
(M)

Mod Sensitivity
(3)

ID-90933
#-1859

Partial Retention
(PR)

Preservation
(P)

Low
(L)

Mod Sensitivity
(3)
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Visual Sensitivity
Unit (VSU)

Existing Visual Quality
Objective (EVQO)

Existing Visual
Condition (EVC)

Visual Absorption
Capability (VAC)

Visual Sensitivity
Class (VSC)

ID-90934
#-847

Partial Retention
(PR)

Preservation
(P)

Low
(L)

High Sensitivity
(2)

ID-90944
#-1869

Partial Retention
(PR)

Ext Modification
(EM)

Moderate
(M)

Mod Sensitivity
(3)

ID-90890
#-1815

Retention
(R)

Preservation
(P)

Moderate
(M)

High Sensitivity
(2)

ID-90912
#-1837

Partial Retention
(PR)

Not Rated
(NR)

Not Rated
(NR)

Mod Sensitivity
(3)

6.6.2
6.6.2.1

Potential Impacts and Proposed Mitigation
Construction

The following potential visual impacts relate to the construction phase:
•

Disturbance to a visual sensitivity unit (or units) from on ground disturbances including clearing to
a level where visual quality objectives are not met;

•

Visual impacts of wind turbine generators (WTGs) to residents and recreational users of the area.

Viewpoint Renderings for Impact Assessment
The viewpoint selection and Project description (preferred design) information was used to create images
from the viewpoint showing the proposed WTG locations and other Project components with the objective
of demonstrating that the proposed alteration adequately manages and conserves visual resources.
Using World Construction Set ® software, these scaled renderings show the extent of the Project
components seen from each viewpoint. These renderings were then used to calculate the percent
alteration in perspective view and to complete the Hassell Matrix. These assessments determine if the
proposed Project is within the Established Visual Quality Objective (EVQO) or Recommended Visual
Quality Class (RVQC) for the impacted polygon. Renderings were completed for the 100 m hub height
turbines. Photos were taken from the selected viewpoints to document the current visual condition and
renderings were completed to show the views that would be expected from the viewpoints after
construction (Figures 6.6-3 to 6.6-14).
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Viewpoint # 1

Figure 6.6-3

Photograph of Existing Visual Condition from Viewpoint #1

Figure 6.6-4

Rendering of Proposed Development from Viewpoint #1

EPCOR Power Development (BC) Limited Partnership
June 2009
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Viewpoint # 2

Figure 6.6-5

Photograph of Existing Visual Condition from Viewpoint #2

Figure 6.6-6

Rendering of Proposed Development from Viewpoint #2

EPCOR Power Development (BC) Limited Partnership
June 2009
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Viewpoint # 3

Figure 6.6-7

Photograph of Existing Visual Condition from Viewpoint #3

Figure 6.6-8

Rendering of Proposed Development from Viewpoint #3

EPCOR Power Development (BC) Limited Partnership
June 2009
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Viewpoint # 4

Figure 6.6-9

Photograph of Existing Visual Condition from Viewpoint #4

Figure 6.6-10

Rendering of Proposed Development from Viewpoint #4

EPCOR Power Development (BC) Limited Partnership
June 2009

Environmental Assessment Application
Quality Wind Project

- 393 -

Viewpoint # 5

Figure 6.6-11

Photograph of Existing Visual Condition from Viewpoint #5

Figure 6.6-12

Rendering of Proposed Development from Viewpoint #5

EPCOR Power Development (BC) Limited Partnership
June 2009
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Viewpoint # 531

Figure 6.6-13

Photograph of Existing Visual Condition from Viewpoint #531

Figure 6.6-14

Rendering of Proposed Development from Viewpoint #531

EPCOR Power Development (BC) Limited Partnership
June 2009
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For the purpose of assessing the visual impacts, the assessment was completed for the most impacted
viewpoint, thus eliminating the need to average results from all the viewpoints, and also assesses the
visual impacts of the Project based on the most limiting viewpoint. The factors considered in the selection
of the viewpoint include: viewpoint significance (location, view duration, etc.) number of turbines visible,
and distance to turbines. Based on these factors, the viewpoint selected to complete the impact
assessment was viewpoint #531, which is located at the Murray Canyon Lookout (N-6128155 / E632839). A total of 65 turbines are visible from this location and the closest turbine is located 2.8 km
away. The results of the impact assessment from this viewpoint are provided below.
Visual Sensitivity Units – Percent Alteration Assessment
For the assessment of the visual impacts for on ground disturbances requiring vegetation clearing (i.e.
transmission lines, roads, turbine pads, etc.) an alteration in perspective view was calculated to determine
if the proposed Project is within the EVQO or RVQC of the impacted polygon. Following the Visual Impact
Assessment Guidebook, Second Edition (January 2001), this process indicated whether the Project’s onground disturbance was within the allowable disturbance permitted in the polygon. The percent alteration
calculations for the VSUs visible from the selected viewpoint, based on the preferred project design are
provided in Table 6.6-3. The Quality Wind Project footprint will impact 15 VSUs.
Table 6.6-3

VSU Percent Alteration Assessment Results

Visual Sensitivity Existing Visual Quality
Unit (VSU)
Objective (EVQO)

Existing Visual
Condition (EVC)

Alteration in
Perspective View

Achieved EVQO
with Disturbance

ID-90767
#-1692

Partial Retention
(PR)

Retention
(R)

Minimal

Retention
(R)

ID-90823
#1748

Modification
(M)

Preservation
(P)

Minimal

Preservation
(P)

ID-90826
#-1751

Modification
(M)

Preservation
(P)

Minimal

Preservation
(P)

ID-90831
#-1756

Modification
(M)

Preservation
(P)

Minimal

Preservation
(P)

ID-90849
#-1774

Partial Retention
(PR)

Modification
(M)

None

Modification
(M)

ID-90858
#-1783

Modification
(M)

Preservation
(P)

None

Preservation
(P)

ID-90868
#-1793

Partial Retention
(PR)

Partial Retention
(PR)

None

Partial Retention
(PR)

ID-90905
#-1830

Partial Retention
(PR)

Modification
(M)

None

Modification
(M)

ID-90911
#-1836

Modification
(M)

Max Modification
(MM)

None

Max Modification
(MM)
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Existing Visual
Condition (EVC)

Alteration in
Perspective View

Achieved EVQO
with Disturbance

ID-90917
#-1843

Partial Retention
(PR)

Modification
(M)

None

Modification
(M)

ID-90925
#-1850

Partial Retention
(PR)

Modification
(M)

None

Modification
(M)

ID-90928
#-1853

Partial Retention
(PR)

Partial Retention
(PR)

None

Partial Retention
(PR)

ID-90929
#-1854

Partial Retention
(PR)

Partial Retention
(PR)

None

Partial Retention
(PR)

ID-90912
#-1837

Partial Retention
(PR)

Not Rated
(NR)

None

Not Rated
(NR)

The alteration in perspective view from the selected viewpoint as a result of the proposed Project will not
change the EVC. As many of the polygons currently exceed the EVQO due to disturbance by other
industries, this Project will not cause the EVC to exceed the EVQOs. The Project will maximize the use of
the extensive existing disturbances located in the LSA.
Hassell Matrix Assessment
The assessment of the visual impacts for the WTGs was completed using the Hassell Matrix, a system
developed for assessing visual impacts of wind energy projects in the United States and other countries
(Hassell, 2005). The visual effects of the proposed development are assessed by a number of criteria
including: existing landscape character; degree of visual modification; horizontal visual effect, vertical
visual effect, distance of visual effect. Each visual aspect is rated then an accumulative value is given for
the visual effect from critical viewpoints. The final visual effects value was correlated with an associate
VSC rating. Details of the Hassell Matrix assessment process are provided in Appendix E. The Hassell
Matrix results for the selected viewpoint, based on 100 m tall towers are provided in Table 6.6-4, while
the rating scheme is provided in Table 6.6-5.
Table 6.6-4

Hassell Matrix Results
Hassell Matrix Criteria

VPT# 531

1. Existing Visual Character

4

2. Degree of Visual Modification

4

3. Horizontal Visual Effect (HVE)

5

4. Vertical Visual Effect (VVE)

3

5. Distance of Visual Effect

3

Final Visual Effect Value

18
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Hassell Matrix Rating Scheme

Degree of Visual Effect

Value (final visual effect value)

Visual Sensitivity Class*

Severe

21 to 25

2 (High) - 1 (Very High)

Substantial

17 to 20

3 (Moderate) - 2 (High)

Moderate

13 to 16

3 (Moderate)

Slight

9 to 12

5 (Very Low) - 4 (Low)

Negligible
5 to 8
5 (Very Low)
* Timberline’s recommendation on the correlation of Visual Sensitivity Class and Final Visual Effects Value.

The Hassell Matrix Assessment rated the visual impacts of the QWP to be substantial with a correlated
VSC of Moderate (3) to High (2). Moderate VSCs have moderate sensitivity to human-made visual
alteration, in an area deemed as potentially important to viewers. There is a probability that the public
would be concerned if the Visual Sensitivity Unit was visually altered. High VSCs have high sensitivity to
human-made visual alteration, in an area deemed as important to viewers. The LSA is used for a variety
of recreational activities, however the number of users per year is relatively low and recreational users in
the Wolverine Nordic Mountain Society have stated that they believe QWP is sited in a good location for a
wind project. This correlates well with the VSC ratings for the VSU, which for the most part are Moderate
(3) to High (2). The current impact on the VSUs in the area due to forestry, oil and gas, and mining is
substantial. Furthermore, the project components are located in an uninhabited area; the turbines will not
be visible from Tumbler Ridge, but visible from locations along Highway 52, and visible from various
hiking lookouts in the area; and the Project will maximize the use of the extensive existing disturbances
located in the LSA.
Mitigation measures proposed to mitigate potential visual impacts of this project include:
•

Using existing clearings as much as possible to minimize new disturbance;

•

Minimize disturbance area to that required for safe construction and operation of proposed
development; and

•
6.6.2.2

Re-vegetate disturbances as quickly as possible to reduce the amount of un-vegetated area.
Operation

The construction section above outlines the visual impacts expected through the operational phase of the
Project. Tourism is not a major economic driver in the local economy and the visual impacts of turbine
operation are not expected to negatively affect tourism. In fact, the turbines could form an additional
tourist attraction in the Tumbler Ridge area. For this reason, an information kiosk is being considered to
provide a safe place to pullover to view the turbines, as well as learn more about wind energy and the
Project. A potential location for a kiosk is the Quality Falls Hiking Trail Pullout in the southern portion of
the Project area or a location in the northern portion of the Project area that provides a safe place to
pullout, possibly the east side of Hwy 52 across from the northern most met tower, as the turbines are
more visible from the highway in the northern portion of the Project Area.
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Refurbishment or Decommissioning

This Project is expected to have a life-span of approximately (25) years, after which time it will either be
decommissioned or refurbished. If the Project is refurbished, it will remain in operation and the effects of
operation will continue. If the Project is decommissioned, it is expected to include the removal of turbines,
rehabilitation of transmission line ROWs and the potential rehabilitation of new access roads. This will
ultimately result in the reversal of the Project’s visual effect on the landscape due to the construction and
use of such features and over time trees will grow up to those of current height, if not further disturbed.
6.6.3

Residual Impacts and Proposed Monitoring

With mitigation in place, residual impacts on visual resources from the Quality Wind Project (detailed in
Table 6.6-6) are expected to include:
•

Low visual impacts on the VSUs based on ground disturbance in the Project footprint; and

•

Low impacts of the WTGs on potential viewers from recreational viewpoints.

When considering the visual effects of wind projects, the addition of the WTGs to the landscape is that of
personal preference. Some people view these structures as pleasing additions to the landscape, while
others feel they intrude on the natural viewscape. This assessment focuses on the established visually
sensitive areas and uses the currently legislated MoFR assessment method for assessing visual impacts
where applicable and also uses additional methods to further assess the impacts not measured by the
current process.
The on ground disturbance will not change the EVC for the impacted VSUs. Based on the Hassell Matrix,
the visual effects of the WTGs may cause concern to some recreational viewers using the local study
area, however the number of viewers per year is low and the area currently contains a variety of visual
impacts including forestry, oil and gas, and mining. In addition, the Wolverine Nordic Mountain Society
has indicated that they feel this is a good location for siting and wind project and has not raised concerns
regarding visual impacts.
Table 6.6-6
Potential
Impact
Visual
Impacts of
ground
disturbance
on VSUs

Predicted Significance of Residual Visual Impacts
Extent

Magnitude

Duration

Reversible

Probability

Social
Context

Significance

Local

Moderate

Long

Yes

High

Developed

Low
(insignificant)

Visual Impact
of WTGs on
Residents
Regional
Moderate
Long
Yes
High
Developed
and
Recreational
Users
Note: Social context - the social environment and its ability to absorb change. See Section 4.6.

Low
(insignificant)
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The Project is located in an area with an acoustical environment generally dominated by ambient noises
induced by wind and vehicular traffic on Hwy 52, which runs through the Project Area. Other potential
noise sources include logging trucks and machinery associated with forestry and oil and gas activities.
The Project Area is also used for recreational purposes and activities such as hunting, fishing, trapping
and use of recreational vehicles. The entire Project is located on provincial Crown land and has no
residential use, and a low level of human activity. A land search was conducted to determine the
presence of receptors (residential and institutional) within the Local Study Area. As discussed in
Section 6.4, the closest wind turbines proposed for the Project will be approximately 5 km from the
nearest dwelling, located in the Tumbler Ridge area, and approximately 4 km from the closest private
land parcel (Figure 6.7-1).
The Local Study Area for this assessment is 5 km around the Project Area. No Regional Study Area is
proposed.
6.7.1.1

Permit Requirements

The following section has been completed for the purposes of an impact assessment satisfactory to the
requirements of the BC EAO as required in the approved Terms of Reference for the Project (EPCOR,
2008) and for provincial tenure requirements as stated in the Land Use Operational Policy – Wind Power
Projects (Ministry of Agriculture and Lands, MAL 2005 with 2007 amendments).
The relevant portions of the Land Use Operational Policy (MAL, 2005) are Section 6.2.1 (pages 7 – 8)
“siting of wind turbines”, this section has the modeling requirements, and Section 10.5.3 (page 22)
“management of sound” has the complaint procedure and enforcement measures. Briefly, the policy
requires that “the sound emitted from wind turbines is not to exceed a maximum of 40 dB(A) on the
outside of an existing permanently-occupied residence (not owned by the proponent) or the nearest
property line of existing, undeveloped parcels zoned residential (not owned by the proponent) in
existence at the time of application for a Land Act tenure to construct a wind farm (MAL, 2005).
This noise impact assessment is also compliant with Health Canada’s Wind Farm Fact Sheet – Draft
Document (2006). Health Canada recommends that technically and economically feasible mitigation
measures be applied if the predicted sound level at receptors due to wind turbine operation exceeds 45
dBA, at maximum sound power from the turbine.
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Methods

Noise propagation modeling of the proposed QWP in operation was completed by Helimax using industry
standard software called Cadna-A. The software is based on the currently approved ISO-9613-2 standard
“acoustics attenuation of sound during propagation outdoors – Part 2: general method of calculation”.
This standard provides a model for the calculation of the equivalent continuous A-weighted sound
pressure level at a distance from one or more point sources under meteorological conditions favourable
to propagation from sources of sound emission. These conditions are for downwind propagation and
propagation under a well-developed moderate ground-based temperature inversion, such as commonly
occurs at night.
The method consists of octave-band algorithms (i.e. with nominal mid-band frequencies from 63 Hz to 8
kHz) for calculating the attenuation of the emitted sound. The algorithm takes into account the following
physical effects:
•

Geometrical divergence – attenuation due to spherical spreading from the sound source;

•

Atmospheric absorption – attenuation due to absorption by the atmosphere; and

•

Ground effect – attenuation due to the acoustical properties of the ground.

Additionally, the simulation is based on the worst case scenario principle by using the maximum noise
output of the turbine (in this case 104 dBA for the Vestas V90), regardless of wind speed and considers
the following:
•

Turbines are spinning at maximum noise output

•

Model takes into account the cumulative effect of all turbines;

•

Model assumes that the dwellings are always downwind from all turbines; and

•

Model does not include any screening from vegetation.

ISO-9613-2 input parameters are ambient air temperature, ambient barometric pressure, humidity, source
ground factor, middle ground factor, receptor ground factor, receptor height and wind turbine
characteristics, amongst others. In addition to being internationally recognized, ISO 9613-2 is the
calculation methodology strongly recommended by CanWEA (2007) and is required under the BC Land
Use Operational Policy (MAL, 2005 with 2007 amendments).
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Potential Impacts and Proposed Mitigation
Construction

Activities associated with the construction of a wind energy project will increase ambient noise levels,
which in turn can constitute a disturbance to wildlife and humans. Noise is common to any medium or
large-scale project during construction.
Construction activities will generate noise from the use of heavy machinery and vehicles. The contribution
to noise levels is only expected temporarily during construction (six months per year – generally June
through November for two years). The noise may be of moderate to high magnitude for short periods of
time, but noise from construction sites are typically low for the majority of the time, and as noted, for the
period of the year between December to May there will be little to no construction activities on site.
Construction related noise will be generated from sources typical to construction works such as vehicle
traffic, and heavy machinery use (i.e., excavators, drill rigs). No rock blasting is anticipated at this time
based on the geotechnical information gathered to-date. Workers on the site of the Project will be the
receptors exposed to the greatest impacts of construction noise, and in accordance with Workers
Compensation Board standards there will be hearing protection requirements that will limit the impacts on
these people to acceptable levels (see Sec 6.8 re health and safety).
Increased truck transport is not expected to significantly increase ambient noise levels on existing
roadways, due to the already existing traffic on these roads. Annual average daily traffic on Hwy 52 in
2005 (the most recent available data) was 1,085 vehicles per day and Saturday average daily traffic was
1,485 vehicles per day (MoTI, 2008). No data on the proportion of large vehicles are available, but
observations during field work indicate that forestry, transport and other large vehicle traffic is
considerable. Increased noise levels from additional traffic on Highway 52 will be of low-medium
magnitude, but of short duration, intermittent and local. This assessment is made considering that in
addition to regular traffic by workers, 3,160 to 3,950 concrete trucks trips will be required for foundation
construction and approximately 1,185 trips for delivery of other WTG components. The number of
additional trucks per day is small compared to the traffic volumes currently experienced on Highway 52.
Noise from construction is temporary, and after completion noise levels will return to close to the levels
experienced prior to construction (see Sec 6.7.2.2 Operations).
The BC Land Use Operational Policy is not applicable to construction-related noise, but the District of
Tumbler Ridge Bylaw No. 457, 2002, section 5(h) is applicable for work within the District, as a portion of
the Project is. This Bylaw states that no persons shall cause or permit any noise caused by or emanating
from construction activity, including alterations, demolitions, and excavations, between the hours of
11:00pm and 7:00am (Tumbler Ridge, 2008). If a variance or exemption is required one will be sought.
This bylaw is provided to regulate or prohibit noise that disturbs the quiet, rest, peace and enjoyment of
persons in the vicinity or the public.
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Mitigation measures are proposed to reduce construction noise impacts, namely to other users of Crown
land near the Project during construction. The Proponent will aim to minimize impacts through the
following measures:
•

Adherence to Bylaw 457 for work within the DTR boundaries (or application for a variance, given
the distance from residents, if required);

•

Prepare a transportation and construction schedule and notify stakeholders, including tenure
holders and the DTR, of additional truck transportation passing through the Tumbler Ridge area
and Hwy 52;

•

Notify stakeholders, including tenure holders and the DTR, of the schedule for road upgrade and
turbine construction and erection work through community newspaper advertising; and

•

All internal combustion engines will be fitted with appropriate muffler systems.

During construction the effect on ambient noise levels will be very localised (at construction sites and
close to operating turbine locations) and affect the occasional and temporary users of the Project Area,
such as forestry and oil and gas workers, outfitters and trappers and any other land users such as those
recreating or First Nations. Some of these users (recreation vehicle users and workers) are involved in
inherently noisy activities likely producing more noise than the proposed turbines. Trappers and outfitters
are typically using the Project Area to access areas further away for their activities, and will likely be
unaffected by increased noise from the Project near Highway 52. Construction noise is temporary (only
during spring, summer and fall during the construction phase and only for two years), it is mostly low
magnitude, and only infrequently and for short durations of higher magnitude. The Project site is close to
an active highway and some industrial uses (developed context), such that there are existing levels of
noise.
6.7.2.2

Operations

During operations, turbines emit noise that originates from the blades (aerodynamic noise) and from the
nacelle’s internal electrical and mechanical components (mechanical noise). At the base of the wind
turbines, noise levels typically reach 60 dBA, the equivalent of a normal conversation 1 m away. These
operational noise levels decrease with distance, so while turbines are audible close to the base of the
tower, they can be much less audible further away.
The noise simulation (Figure 6.7-1) is based on the preferred layout (shown in Figure 1-2) and
demonstrates that existing permanently-occupied residences (not owned by the proponent) or the nearest
property line of existing, undeveloped parcels zoned residential are located outside the 40 dBA contour.
This is certainly expected as these reception points are more than 4 km away. The Project is thus
compliant with the noise requirements under the ILMB BC Wind Power Projects on Crown Land Policy
and Health Canada. It is projected that the Project will not be audible to human hearing from Tumbler
Ridge area, the only residential and populated area in the vicinity.
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Given the results of this acoustic assessment, no impacts are predicted from the proposed turbines in
operation, and as a result no mitigation measures are required. To reach this assessment, consideration
has been given to the fact that the Project does not exceed the provincially recognised noise threshold,
the magnitude of noise increases is low, over a small area, and attenuated with distance. In addition,
vegetation cover, which is not included in modelling acts to reduce the noise from turbines, and existing
and ambient sources of noise from wind, forestry and oil and gas activity and traffic (~80 dBA at 10 m
from a heavy vehicle at 50 km/h) is not considered in this assessment (developed ecological context) and
may be as great or greater than the Project.
ILMB has received this information as part of the QWP Application for a Temporary Licence of
Occupation. They have confirmed that the application they received is adequate.
This acoustic assessment will need to be conducted based on a final design to meet the ILMB
requirements, if turbine layout differs from that of preferred design used in this simulation. However,
based on the model results and distance of residents, locations of turbines anywhere within the Project
Area will meet the ILMB policy.
6.7.2.3

Refurbishment or Decommissioning

If the Project is refurbished or decommissioned, the activities will follow mitigation similar to those outlined
above for construction, or more applicable ones given Bylaws and best practices at the time. If
decommissioned, noise created from operations will cease. If refurbished it is expected that acoustic
noise generated by refurbished turbines may need to be assessed with current legislation and guidelines.
It is also understood that any developments subsequent to the commissioning of the Project that
introduce noise receptors will acknowledge the existence of this Project and the within threshold noise
impacts generated by it.
6.7.3

Residual Impacts and Proposed Monitoring

Based on the thresholds of impact established by the municipal noise bylaw and the provincial noise
policy for wind power projects on Crown Land (MAL, 2007) and mitigation proposed the significance of
residual Project acoustic impacts are included in Table 6.7-1 are expected to be:
•

Minimal residual impact predicted from construction or decommissioning; and

•

No residual impacts in operation. The Project will produce noise during operation, but these levels
of noise do not exceed the appropriate standards established for such activities.

During operation, no residential properties or residences will be audibly influenced by the proposed
Project as it is too far away to be audible. The extent of impacts is local and the magnitude very low. It
should be noted as well that turbines will operate in windy periods during which ambient noise levels (for
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example from wind) will already be increased. Further, the existing ambient noise in the Project Area is
already influenced by transportation and industrial activity (developed context). There will be a low-level
of impacts during operation (long duration) on temporary users of the site (other industrial users, trappers
and recreationalists), but as noted above many of these users are involved in noisy activities and the
location of the Project close to Highway 52 indicates that in this location currently there is a level of noise
that is consistent with a developed setting.
Given that the Project will be compliant with the BC Wind Power Projects on Crown Land Policy (2007)
and that the Project is located in an uninhabited area, the significance of the residual effect during
operation is considered nil.
Table 6.7-1

Predicted Significance of Residual Impacts on Acoustic Environment

Potential Impact

Extent

Magnitude

Duration

Reversibility

Probability

Social
Context

Significance

Disturbance to
persons in the
vicinity and the
public (construction
and
decommissioning)

LSA

Low

Short

Yes

High

Developed

Minimal
(insignificant)

Disturbance to
residences and
institutions
(operation)

LSA

Negligible

Long

Yes

High

Developed

No residual
impact
expected

Note: Social context – the social environment and its ability to absorb change. See Section 4.6.

No noise monitoring is proposed.
6.8

HUMAN HEALTH AND SAFETY

6.8.1

Existing Conditions

This section aims to identify and address potential impacts of the Project on human health and safety
from activities during construction, operations and refurbishment or decommissioning. The following
common health issues raised in context of the energy projects are addressed below: air quality,
noise/acoustics, infrasound, electro-magnetic fields, potable water, country foods, social health
considerations and safety risks.
For human health and safety, the Local Study Area is defined as the Project Area plus a 5 km buffer and
the Regional Study Area is defined as the Peace River Regional District (PRRD).
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Air Quality

While some small localized areas of industrial development have resulted in degraded air quality for some
residents of the PRRD, the overall air quality of the region can be considered good. Concerns have been
noted regarding risks of sour gas wells near populated areas. According to a questionnaire survey of
Tumbler Ridge residents and property owners conducted in 2001, 70% of respondents were very satisfied
with the air quality in Tumbler Ridge (Halseth and Ryser, 2002).
The nearest air quality monitoring sites to the Project are located in Mackenzie and Prince George (BC
Government, 2008a). Air quality in Tumbler Ridge was once monitored weekly by the Quinette Mine but
was discontinued in 2000 with the closure of the mine. Details on atmospheric conditions are outlined in
Section 5.1 of this report.
6.8.1.1

Noise/Acoustics

Current sources of ambient noise include: climate conditions (i.e., wind and rain), highway traffic (Hwy 52
and 29), helicopters, planes, recreational vehicles including ATVs and snowmobiles, and other activities
such as those associated with forestry and oil and gas industries. Active mining also occurs within the
boundaries of the District Municipality of Tumbler Ridge (DTR). Acoustics are discussed further in
Section 6.7.
Infrasound is sound that occurs at a frequency below that generally considered detectable by human
hearing. G-weighted sound levels of 85 dBG and lower are not sufficient to create human perception.
Infrasonic levels created by wind turbines are often similar to the ambient levels prevalent in the natural
environment due to wind, typically 85 dBG or lower, not perceptible to humans either through auditory or
non-auditory mechanisms, and there is no evidence of adverse health effects caused by this infrasound.
There is often an audible ‘swoosh’ created by wind turbines, which is essentially broadband noise whose
amplitude is modulated at a low frequency, but which is not infrasound. Based on Canadian and
international studies, infrasound generated by wind turbines should not be considered a concern to the
health of nearby residences (HGC Engineering, 2006). Given this information, infrasound is not discussed
further in this assessment.
6.8.1.2

Potable Water

The three major watersheds listed as 'community domestic water supply areas' in the PRRD are the
Kiskatinaw River, the Pine River (supplying Chetwynd), and Moberly Lake (supplying First Nations and
rural communities in the Moberly Lake area).
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The City of Dawson Creek draws its water supply from the Kiskatinaw River, 18 km west of town. From
the Kiskatinaw River, raw water is pumped to the Harald Hansen Reservoir and the Hart Reservoir, and is
then gravity fed into the Trail Reservoir. Water from the Trail Reservoir is gravity fed to the Water
Treatment Plant where it is flocculated, filtered and chlorinated. The City of Dawson Creek also provides
treated water for the Village of Pouce Coupe and rural residents through residential and commercial
water dispensing stations (City of Dawson Creek, 2008).
As discussed in Section 6.1, the DTR extracts its domestic water from a ground water supply via two
wells (well site is shown on Figure 5.3-1). The water is piped into town and all water in residential and
commercial areas is treated at the water treatment plant, built in 1991. A seven million litre reservoir
allows for a constant supply of water at all times and also provides adequate supply to serve domestic
purposes (Jacklin, 2004). A 2004 assessment of the Tumbler Ridge drinking water suggested that due to
the sand and gravel make up of the aquifer it is particularly sensitive to land-use activities, such as those
that may result in leaching of chemical contaminants into the groundwater (Jacklin, 2004). The aquifers
are approximately 4 to 8 km away from the Project Area.
6.8.1.3

Country Foods

Country foods as defined by Health Canada are “foods that are harvested by hunting, trapping, or fishing;
and produce such as that grown in vegetable gardens and orchards or collected from naturally occurring
sources (e.g., wild berries)” (Health Canada, 2008). There are no estimates available on the amount of
country foods harvested and consumed within the RSA and LSA, and it is assumed that the use of
country foods in a community is influenced by resource availability and food preference. Concerns
regarding potential Project related impacts to country foods were not brought forward during the Project
dialogue and engagement process.
Land use and natural resource use (including hunting and trapping) are discussed in detail in
Section 6.4. Big game such as moose, deer, and elk are hunted in the region for food purposes. People
were observed picking mushrooms in the burned portions of the Project Area during field studies and site
visits in 2008.
For some First Nation communities hunting and berry picking still remain important ways of obtaining food
and are undertaken by community members of all ages (V. Solonas pers. comm., 2008). First Nation
communities’ traditional use of the land for procurement of country foods by hunting, fishing, and
collecting of food plants, for example, is discussed in detail in Section 6.2 of this report. While the TLUS
resulted in the identification of sites such as general berry picking areas, the specific location of the site(s)
is confidential to each community.
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Social Health Considerations

In 2001, a survey of Tumbler Ridge residents and property owners was developed by a number of
partners including the DTR, and the Tumbler Ridge Employment Development Services Committee in
response to changes occurring in the community. Respondent satisfaction with community safety was
high, and was identified by property purchasers as a key feature attracting them to Tumbler Ridge.
Overall residents and property owners were very satisfied with the quality of life available in Tumbler
Ridge (Halseth and Ryser, 2002).
6.8.1.5

Safety Concerns

In 2006, the Tumbler Ridge town site was evacuated for several days as a result of the Hourglass Creek
forest fire. The fire burned approximately 11,000 ha of land less than 10 km from the town site, including
about half of the Project Area (Figure 6.4-1). The District of Tumbler Ridge has an extensive Emergency
Preparedness Plan in place to reduce suffering, economic and social losses and for the protection of
citizens, responders, public health, government infrastructure, property and the environment during the
time of emergency disaster (Tumbler Ridge, 2008).
Tumbler Ridge residents have noted health and safety concerns about sour gas developments, ATVs on
hiking trails, oil and gas activities and fire risk (general personal communications during pre-Application
work).
6.8.2
6.8.2.1

Potential Impacts and Proposed Mitigation
Construction

The potential for impacts to human health and safety during project construction include:
•

Health impacts from changes to air quality (road dust during transportation of materials,
emissions during transportation – addressed in detail in Section 5.1)

•

Health (hearing) impacts from noise;

•

Impacts on water supply from spills (Spills are addressed in Section 7.0)

•

Health impacts to country foods;

•

Safety risk to workers resulting from accidents; and

•

Safety risks to the general public resulting from accidents.

Each is discussed further below with proposed mitigation.
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Air Quality
The construction phase of the Project is not anticipated to generate significant amounts of dust. Based on
the proximity of residential areas to the Project Area (there are no residences located within 5 km of the
Project Area), dust is not anticipated to impact the surrounding communities during Project construction.
There may be increased dust on highways and roads frequently used during construction. With mitigation
outlined in Section 5.1, impacts to air quality during construction from fugitive dust and GHG emissions
from vehicle/machinery exhaust are expected to be minimal and local (Project Area footprint). Mitigation
measures outlined in Section 5.1 will reduce the amount of dust being generated.
Noise/Acoustics
Construction activities can increase ambient noise levels, which can disturb nearby residents and workers
(Section 6.7). On-site construction for the Project is scheduled to last approximately 24 months from
winter 2010 through to 2012. The similarity of the existing construction sound levels with existing industry
operations (i.e., oil and gas) in the Project Area, and the temporary nature of the construction noise,
complete by late 2012, indicates that the effects will be minor.
With the appropriate mitigation measures in place (outlined in Section 6.7) it is not expected that the
increase in noise level will have significant effects of residents of Tumbler Ridge. The Project will adhere
to Bylaw 457 as applicable for work within the DTR boundaries which is provided to regulate or prohibit
noise that disturbs the quiet, rest, peace and enjoyment of persons in the vicinity or the public. No noise
monitoring is proposed.
Potable Water
During construction potable water could be impacted as a result of accidental spills of deleterious
substances, and /or runoff entering local watercourses during road building.
Project activities are proposed approximately 5 km away from the Tumbler Ridge potable water supply
and wells (Figure 5.3-1) and therefore the potential impacts are not expected. There are no documented
groundwater wells for potable water supply within the Project Area or the larger Local Study Area
although it is likely that residences west of the Murray River are on private well systems that are not
documented. A portion of the Project Area overlaps with a portion of the headwaters of Kiskatinaw River
watershed.
In addition to mitigation measures outlined in Section 5.3.2.1, a construction Environmental Management
Plan (EMP) will be in place and include methods to minimize potential impacts from the Project on local
source water quality including sedimentation, erosion and runoff control and spill prevention. The Project
will comply with all applicable legislation pertinent to water quality management such as the BC
Environmental Management Act, which regulates activities in watersheds that may have potential adverse
effects on water quality.
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Country Foods
Health impacts on country foods could occur from potential spills of fuel and lubricants on the ground,
plants and water during construction. Mitigation outlined in Section 5.2.2.1 and 5.3.2.1 will minimize the
potential for contamination country foods. Dust impacts on vegetation including country foods are not
expected to be measurable. Mitigation outlined for air quality in Section 5.1.2 will minimize the potential
for dust created from the Project.
Worker Safety and Road Accidents
EPCOR is committed to the health and safety of its employees, contractors, customers and the public and
has established and maintains an organizational culture of zero-injury and occupational illness.
Contractors will be expected to understand and adhere to EPCOR’s corporate Contractor Health, Safety
& Environmental Requirements document, which outlines it is the Prime Contractor’s responsibility that all
Contractors on his or her worksite comply with the Occupational Health & Safety Act, Safety Codes Act
and applicable Regulations.
The requirements of the Workplace Safety and Health Act will be followed during construction to minimize
the potential for accidents and risk to workers and the public. An ‘Emergency Response Plan’ will be
developed and implemented by the Safety Officer in conjunction with EPCOR and local Emergency
Response teams prior to construction. This construction phase plan will lead into an Emergency
Response Plan for the operation phase. Accidents and malfunctions are discussed further in Section 7.0.
Certain construction timeframes will be characterized by a significant increase in traffic on the Project
site’s access roads and on Highway 29 and 52. Excess traffic could increase the possibility of collision
with other vehicles. As discussed in Section 6.3, to reduce risk of collision, pilot cars will escort trucks
that will transport WTG components and a traffic safety plan will be in place. When necessary for the
safety of the community, roads may be temporarily closed or diverted.
As Site access will not be restricted except during times when safety is of concern, construction
personnel may be at risk of injury by hunters using the area. Mitigation measures include appropriate
signage and public notification of ongoing work and workers presence in the Project Area, and all
construction personnel will be required to adhere to a site specific health and safety plan which will outline
the appropriate personnel protective equipment to be worn while on Site (i.e., high visibility vest).

Environmental Assessment Application
Quality Wind Project

6.8.2.2

- 410 -

EPCOR Power Development (BC) Limited Partnership
June 2009

Operation

The potential for impacts on human health and safety during operations include:
•

Impacts to country foods;

•

Exposure to noise from operations;

•

Exposure to low frequency electromagnetic fields (EMF);

•

Safety risk to workers resulting from accidents, including ice shedding; and

•

Safety risks to the general public resulting from accidents, including ice shedding.

Country Foods
Some potential contamination of country could occur from spills. Mitigation outlined in Section 5.2.2.1
and 5.3.2.1 will minimize the potential for contamination country foods.
Noise Exposure
The primary source of noise generated during Project operations will be from maintenance vehicles on
Site. Although WTGs emit aerodynamic and mechanical noise during operation, the Project meets the
noise requirements under the ILMB BC Wind Power Projects on Crown Land Policy and Health Canada,
and the nearest residential receptors are greater than 4 km away. No impacts are predicted from the
proposed turbines in operation, and as a result no mitigation measures are required. Acoustics are
discussed further in Section 6.7.
Low Frequency Electromagnetic Fields
Electromagnetic fields (EMF) are present everywhere in the environment and are produced by equipment
and devices such as electrical transmission and distribution lines, televisions, lights, radios, cellular
phones, microwaves, computers etc. There are different types of EMF which are differentiated by
frequency. For example, cell phones and microwaves are higher frequency EMF whereas power lines
and small appliances are extremely low frequency (ELF) EMF. Power frequency (60 Hz) EMF carries very
little energy.
Research has shown that EMF from electrical devices and power lines can induce weak electric currents
to flow through the human body. However, these currents are much smaller than those produced
naturally by your brain, nerves and heart, and are not associated with any known health risks.
There have been many studies about the effects of exposure to electric and magnetic fields at extremely
low frequencies. Scientists at Health Canada are aware that some studies have suggested a possible link
between exposure to ELF fields and certain types of childhood cancer. However, when all of the studies
are evaluated, the evidence appears to be very weak.
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At present, there are no Canadian government guidelines for exposure to EMF at ELF. Health Canada
does not consider guidelines necessary because the scientific evidence is not strong enough to conclude
that typical exposures cause health problems (Health Canada, 2004).
The Project’s electrical and transmission line network will generate EMF. The intensity of EMF associated
with the power lines depends on design of the line, the line voltage, current in the conductor and distance
from the line. The Project’s transmission and collector lines will be designed according to accepted
engineering standards and situated at sufficient height on rights-of-way so that EMF at the edge of the
right-of-way and under the lines complies with industry guidelines for exposure
Generally, the Project’s power lines are in isolated areas. West of the Murray River, the transmission line
ROW is located over 100 metres from a plot of private land. Contact with the land owners and a further
description of the land in relation to the proposed transmission line is discussed in Section 3.2.4.
Otherwise, the interconnection cables and transmission line are located several kilometres from other
buildings.
Injury during Maintenance
The requirements of the Occupational Health and Safety Regulations of the Workers Compensation Act
will be followed during operations to minimize the potential for accidents and risks to workers and the
public. And as discussed in Section 6.8.1.2, the prime contractor will be required to understand and
adhere to EPCOR’s corporate health and safety policies.
All persons working on the assembly or maintenance of a wind energy turbine have the right to expect to
be trained in Wind Turbine Rescue Practices and associated emergency response matters (high angle
rescue and confined space). EPCOR will work with local emergency response teams around training for
Wind Turbine Rescue Practises for the Project.
All turbine maintenance technicians (who must work in pairs) will be equipped with two-way radios
providing full time contact with the operations manager/office to facilitate immediate reporting of accidents
or other incidents that may require assistance.
Icing of any standing structure may occur frequently in mountainous sites and in northern areas, although
heavier accretion has been observed on wind turbine rotors. The formation of ice can cause downtime,
and poses a risk to person or property from ice that is shed from the WTGs. Ice shed during operations or
standstill may cause damage to structures and vehicles, and may pose a safety risk to site personnel and
the general public without adequate mitigation measures in place. Turbine operators are at a higher risk
to injury from ice shedding than the general public as they spend more time around and work in close
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proximity to the turbines than the general public (Wahl and Giguere, 2006). Mitigation includes the
placement of warning signs and/or limiting access to high risk areas during conditions that may lead to
icing. Ice shedding and additional mitigation measures are discussed further in Section 7.0 Accidents
and Malfunctions.
As Site access will not be restricted except during times when safety is of concern, such as during
periods of icing, operations personnel may be at risk of injury by hunters using the area. Mitigation
measures include appropriate signage and public notification of ongoing work and worker presence in the
Project Area, and all operations personnel will be required to adhere to a site specific health and safety
plan which will outline the appropriate personnel protective equipment to be worn while on Site (i.e., high
visibility vest).
6.8.2.3

Refurbishment or Decommissioning

If the Project if refurbished, impacts on human health and safety are expected to be similar to those of the
operation stage and the mitigation will be followed. If the Project is decommissioned, most infrastructure
will be removed, roads decommissioned as agreed upon with MAL and other tenure holders, areas will be
reclaimed. Mitigation outlined above for construction will be followed, with specifics developed at the time,
in accordance with current practices and legislation.
6.8.3

Residual Impacts and Proposed Monitoring

With mitigation in place, residual impacts on human health and safety from the Quality Wind Project
(detailed in Table 6.8-1) are expected to include:
•

Minimal (insignificant) changes to air quality;

•

Minimal

(insignificant)

impacts

to

hearing

health

during

construction,

operation

and

decommissioning phases;
•

No expected health impact on country foods (sites which are hunting and trapping habitat, as well
food plants);

•

Low (insignificant) impacts to safety of workers and public, as a result of accidents, during all
Project phases; and

•

Minimal (insignificant) to health and safety as a result of ice shedding during operations.
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Predicted Significance of Residual Impacts on Human Health and Safety

Potential Impact

Extent

Magnitude

Duration

Reversibility

Probability

Social
Context

Significance

Changes to air
quality

LSA

Negligible

Moderate

Yes

High

Developed

Minimal
(insignificant)

Noise

LSA

Low

Moderate

Yes

High

Developed

Minimal
(insignificant)

Health impacts to
country foods

Footprint

not expected

not
expected

Yes

Low

Developed

No residual
impact
expected

Accidents during
construction,
operation, and
decommissioning
/ refurbishment

LSA

Moderate

Short

Yes (source of
accident)

Low

Developed

Low
(insignificant)

Ice shedding

Footprint

Low

Short
(seasonal)

Yes

Low

Developed

Minimal
(insignificant)

Note: Social context - the social environment and its ability to absorb change. See Section 4.6.

Risks for ice shedding will be monitored throughout operations.
6.9

ARCHAEOLOGICAL AND HERITAGE RESOURCES

6.9.1

Existing Conditions

The purpose of this section is to identify potential impacts to archaeological and heritage resources that
may be caused by the construction and operation of the proposed Quality Wind Project and provide
recommendations for managing such impacts.
Archaeological and heritage resources are non-renewable and protected in British Columbia under the
Heritage Conservation Act. These resources include heritage and archaeological sites and objects that
are of historical, cultural, aesthetic, scientific or educational worth or usefulness as a site or object of
value to BC, a community, or an Aboriginal people. Archaeological sites, which are locations that contain
physical evidence of past human use or occupation, include burial sites, rock art, remains of ancient
villages and campsites, culturally modified trees (CMTs), early trade posts and resource extraction sites
such as aboriginal rock quarries and fishing weirs. Archaeological sites pre-dating 1846 (the assertion of
British sovereignty in the territory of BC), whether recorded or otherwise, may not be altered or disturbed
except as authorized under the Act. In some circumstances, sites post-dating 1846 are also protected by
the Act from disturbance. Any such resources which may be subject to impacts during construction and/or
operation of the Project are considered Valued Social Components (VSCs) for the purpose of this
assessment.
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At the time the archaeological fieldwork was conducted, the fieldwork was based on the footprint of a
preliminary layout provided in August 2008, within the Project Area. At this time, locations of certain
components of the proposed development remained unconfirmed, namely the Project substation and the
main transmission line from the Project to the Tumbler Ridge substation and it was known that the final
design layout would not conform exactly with the preliminary layout provided. Therefore, it has been
agreed to with the Archaeological Branch that an archaeological assessment will be carried out for any
additional or re-located components of this Project during detailed design (see section 6.9.4).
Three study areas were developed for the Archaeological Overview Assessment (AOA) and the
Archaeological Impact Assessment (AIA). The study areas are defined as:
Project Area: includes the location within which the development footprint will be situated as well as
a 200 m buffer around the Project area and existing access roads.

For the feeder lines and

transmission line, which are more likely to shift from their currently plotted route, a buffer of 500 m to
either side of the right-of-way was considered. For the purpose of the AIA, the development footprint
based on the August 2008 layout was examined.
Local Study Area (LSA): Includes the Project Area plus a 5 km radius. For the AOA, detailed
information on known archaeological sites, as well as past archaeological studies, was collected from
within this area.
Regional Study Area (RSA): For the AOA, selective information regarding large projects, or anything
significant that added to our ability to predict archaeological potential within the Project Study Area,
was collected. The Regional Study Area is a large area bordered by the Sukunka River, Hook Creek,
Murray River, Bulley Creek, Red Deer Creek, Wapiti River, east to the Alberta border, north to
Highway 97, west to Chetwynd, and back to the Sukunka River.
6.9.1.1

Archaeological Overview Assessment (AOA)

Purpose and Objectives
An AOA was conducted for the Quality Wind Project in order to identify and assess archaeological and
cultural heritage resource potential within the Local Study Area. In this manner, the AOA provided a
scope for the subsequent Archaeological Impact Assessment (AIA) by identifying areas that required field
survey for archaeological and heritage sites.
The purpose of the AOA, based on the British Columbia Archaeological Impact Assessment Guidelines
(Archaeology Branch, 1998) is to:
•

Identify and assess known archaeological sites within the proposed development areas;

•

Assess potential for identifying previously unrecorded archaeological sites; and

•

Recommend additional archaeological studies where necessary.
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Methodology
The AOA study included the following tasks, undertaken by Arcas Consulting Archaeologists:
•

Documentary research;

•

A field reconnaissance of the Project Footprint; and

•

Evaluation of archaeological site potential.

The document search included an in-office review of published and unpublished archaeological, historic,
ethnographic, and environmental reports. This research sought general information on land use and
settlement in the QWP archaeological RSA, and the Peace River region generally. Information from
ethnographic reports was used to assess the potential for historic and prehistoric aboriginal sites in the
QWP archaeological LSA. An examination of contemporary, historic, and prehistoric environmental
conditions was used to assess the local variety and abundance of natural resources used in the
traditional aboriginal economy. Historic non-Native land use in the LSA was reconstructed from
information provided by published local histories.
Information about recorded archaeological sites in the vicinity of the proposed development was obtained
in a search of the provincial heritage site registry using the Remote Access to Archaeological Data
(RAAD) online application, maintained by the Ministry of Tourism, Culture and the Arts. The Arcas library
was searched for reports on the environment, history, and prehistory of the area.
The field reconnaissance portion of the AOA was conducted concurrently with the AIA. The primary goal
of the field reconnaissance was to undertake an inspection of lands within the proposed Project footprint
to assess the potential for archaeological sites. Survey coverage was accomplished using judgemental
pedestrian traverses.
The assessment of archaeological site potential is based upon a consideration of the locations of
previously recorded sites, ethnographic and historic information about aboriginal use of the Project Area,
and the topographical and biophysical characteristics of various parts of the Project Area. Archaeological
site locations are often correlated with particular landscape attributes. The presence or absence of these
variables can be used to predict the occurrence of lands with greater or lesser archaeological potential.
The environmental variables that were considered for this study include:
•

Proximity to water features: as water sources, transportation routes, and hunting/fishing sources;

•

Presence of elevated micro- and macro-features: generally drier (well drained) than surrounding
terrain, lookout opportunities for game, landmarks, and travel corridors;

•

Forest cover: demonstrates general soil drainage tendencies, potential shelter and nutrient
sources;
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•

Wildlife, fish, plant, or other resources: sites are often located near necessary resources;

•

Slope: level areas are more likely to contain sites than areas of steep slope;

•

Aspect: south-facing slopes receive higher solar gain;

•

Drainage: well drained, dry areas are more likely to attract temporary settlement; and

•

Travel corridors: natural routes through the landscape such as saddles, narrow valleys, and
others mentioned above.

Initially, the goal of the AOA was to identify three levels of potential within the Project Area: high,
moderate, and low. During the study, however, it became obvious that a two-tier system would be
generally more applicable: areas were either identified as having high archaeological potential or low
archaeological potential. No further work was recommended for low potential areas, while high potential
areas required an in-field Archaeological Impact Assessment.
Results
Several previous archaeological assessments have been undertaken in the RSA and LSA, mostly for
resource extraction based development such as coal, oil and gas, and forestry, and the infrastructure that
supports those industries (roads, pipelines, power lines, airstrips, etc). These investigations led to the
identification of approximately 350 archaeological sites within the Regional Study Area, 10 of which are
situated in the Local Study Area (see Table 6.9-1 and Figure 6.9-1). An examination of their associated
reports, summarized in the table below, indicates the range of archaeological evidence in the area and
general trends in site locations. There are no previously recorded sites documented on RAAD within the
Project Area.
Table 6.9-1

Previously Recorded Sites within the Local Study Area

BC Archaeological
Site Inventory Number

Archaeological Evidence

Terrain

GhRe-3

subsurface scatter of stone artifacts

ridge overlooking creek and muskeg

GhRf-1

habitation structure (teepee poles)

ridge / fluvial terrace

GhRf-3

surface scatter of stone artifacts

fluvial terrace

GhRf-4

subsurface scatter of stone artifacts

ridge overlooking creek

GhRg-1

subsurface scatter of stone artifacts

fluvial terrace

GgRg-1

CMT, small stone circle

fluvial terrace

GgRg-2

surface scatter of stone artifacts

fluvial terrace near confluence

GgRg-3

surface scatter of stone artifacts

fluvial terrace at confluence

GgRg-4

subsurface scatter of stone artifacts

paleo-fluvial terrace, 600 m from current river

GgRh-3

subsurface scatter of stone artifacts

fluvial terrace at confluence
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Because of the nature of wind energy projects (i.e., following elevated landforms to capture prevailing
winds), much of the proposed QWP Project Area was found to be within areas of high archaeological
potential. These areas include the ridges that the turbines, proposed access roads, and feeder lines
follow, and areas close to waterways and ponds. Small portions of the development are located on steep
side slopes or low-lying, flat, featureless, and poorly drained terrain that were assessed as having low
potential for archaeological sites.
6.9.1.2

Archaeological Impact Assessment (AIA)

Purpose and Objectives
The British Columbia Archaeological Impact Assessment Guidelines (Archaeology Branch, 1998) state
that an Archaeological Impact Assessment (AIA) is required where potential impacts to archaeological
and heritage resources are identified through the overview study. The objectives of an AIA are three-fold:
1. To identify and evaluate archaeological and heritage resources within the project footprint;
2. To assess all potential impacts to these resources which may result from the project; and
3. To recommend mitigative measures for managing unavoidable adverse impacts.
Methodology
Areas identified in the AOA as having high potential for archaeological and heritage sites were examined
for sites during the AIA field work. However, the AIA was restricted to areas of high potential within the
footprint of a preliminary layout provided in August 2008, within the Project Area.
Field crews consisted of two Arcas personnel, as well as aboriginal representatives from local
communities (Doig River First Nation, Halfway River First Nation, Kelly Lake Cree Nation, Kelly Lake
Métis Settlement Society, McLeod Lake Indian Band, Prophet River First Nation, Saulteau First Nations,
and West Moberly First Nation) in whose traditional territory the AIA was being conducted. Field surveys
were undertaken between September 5 and 11, 2008.
The AIA methodology was conducted per Heritage Inspection Permit 2008-0306. High potential areas
were accessed by foot and vehicle (truck, ATV), and were examined (surveyed) on foot and by ATV. The
AOA had assigned two classes of archaeological potential: high and low for all lands in the Project Area.
During the field assessment it was possible to refine that assessment into three classes of potential:
high, moderate, and low. High and moderate potential locations within the development footprint were
subjected to thorough surface inspection and subsurface testing to identify the presence or absence of
archaeological evidence (Figure 6.9-1). High potential areas were tested intensively while moderate
potential areas were tested less intensively. Several areas considered to have low potential for
archaeological sites were traversed en route to moderate or high potential locations. These low potential
areas were surface inspected but not subjected to subsurface testing.
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The survey relied on traverses of varying widths dependant upon project infrastructure type (i.e. turbine,
road or transmission line), and followed their centre lines, with adjustments to accommodate natural
topography where necessary. Crew spacing ranged from 5 to 25 m intervals depending on observed
potential and visibility. Shovel test intervals of between 2 and 6 m were used in high potential areas, with
larger intervals in moderate potential areas. Subsurface tests measured 40 x 40 cm and sediments were
either screened through 6 mm mesh or sorted by trowel.
Archaeological sites identified during the AIA were recorded to Archaeology Branch standards and are
automatically protected under the Heritage Conservation Act. In all cases, the boundaries of each site
were determined either by natural boundaries (by the extent of the landform upon which the site was
situated or natural features such as bluff or slope edges, streams etc.), or by observed boundaries (by the
extent of negative subsurface tests). Each site was flagged, with yellow and black “No Work Zone” survey
ribbon. A buffer zone of varying size dependant upon natural / observed boundaries was included in the
flagged area. For sites with natural boundaries, the base of the associated landform was flagged. No
sites with observed boundaries were identified. A field identity number, the date, an Arcas contact phone
number, and the Arcas project number were recorded on the survey ribbon. Protected archaeological
sites were subsequently registered with the Archaeology Branch.
Results
Figure 6.9-1 shows the location of the areas surveyed during the AIA. Thirty-four locations considered to
have moderate or high potential for archaeological sites were identified and examined. A total of 349
subsurface tests were conducted at these locations. Surface exposures in moderate and high potential
settings were also inspected. A single previously-unrecorded archaeological site, GhRf-5, was identified
and recorded within the survey area. GhRf-5 is located on a small, 8 m x 8 m, knoll near the top of a large
ridge between in the northern portion of the Project Area. Four black chert flakes (stone artifacts) were
recovered from subsurface testing at the site.
Scientific significance, according to the British Columbia Archaeological Impact Assessment Guidelines
(Archaeology Branch, 1998), is judged on the basis of two criteria:
1. Does the site contain evidence which may substantively contribute to the understanding of past
settlement patterns, land use, and/or lifeways in a particular area?; and
2. Does the site contain evidence which can make important contributions to other scientific
disciplines or industry?
GhRf-5 is assessed as having low scientific significance, due to: (1) small overall site area, (2) lack of
archaeological materials (n=4), (3) lack of diversity of archaeological materials (all waste flakes from
stone tool manufacture), (4) absence of dateable materials (charcoal and/or bone for radiocarbon dating),
and (5) absence of buried archaeological deposits (buried layers or features representing past use such
as living floors, hearths, or storage pits etc.).
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Ethnic significance (the value of a site to an ethnically distinct community or group) was not determined
for GhRf-5, although it is assumed to be high based on the widely-held view in aboriginal communities
that all archaeological and historical remains are of high significance.
This site is automatically protect through the Heritage Conservation Act and considered to be a Valued
Social Component for this assessment. No cultural heritage sites were identified in the assessment.
6.9.2
6.9.2.1

Potential Impacts and Proposed Mitigation
Construction

Potential impacts during construction include the change to an archaeological site during ground
disturbing activities including, but not limited to, forest clearing, ground leveling, and excavation.
The British Columbia Archaeological Impact Assessment Guidelines defines an impact as the net change
in an archaeological site with, or without, the proposed development. Direct impacts are the immediately
demonstrable effects of a project, which can be attributed to particular land altering activities
(Archaeology Branch, 1998, Section 3.5.2.3).
Indirect impacts result from activities other than direct project actions. These impacts, however, would not
occur without the presence of the project (Archaeology Branch, 1998, Section 3.5). These may include
increased pedestrian and/or motorized traffic (recreational or industry related) in the vicinity of
archaeological sites. Motorized traffic across sites, such as ATV use, detrimentally affects site integrity,
while increased land use escalates the chance of vandalism.
Beneficial impacts occur when a proposed development protects, preserves, or enhances an
archaeological resource. Beneficial impacts are not expected in this case.
Mitigation refers to measures that reduce deleterious effects of project construction and operation on
archaeological resource values (Archaeology Branch, 1998, Section 3.6.1). Under most circumstances,
the primary impact management recommendation will be archaeological site avoidance through project
redesign. It is understood, however, that sometimes sites cannot be avoided, in which case systematic
data recovery would be necessary prior to ground disturbing activities. If ground disturbance is expected
to take place within a protected archaeological site’s boundaries then EPCOR is required to apply for a
Site Alteration Permit under Section 12 of the Heritage Conservation Act. Site Alteration Permits may also
include conditions for further mitigation to an archaeological site such as construction monitoring.
The preferred impact management recommendation action for GhRf-5 involves the avoidance of potential
impacts to the site by excluding the site from the footprint. An earlier preliminary design did impact this
site and EPCOR made revisions so that the preferred design avoids it. EPCOR proposes to avoid this site
by a minimum 15 m buffer. GhRf-5 is also vulnerable to adverse indirect impacts as discussed in Section
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6.9.2 above. Therefore, pre-construction, the site buffer will be marked (with flagging tape or fencing with
signage) to protect the site and construction crews will be provided information on the fines involved in
intentional or unintentional destruction or damage to protected archaeological sites.
In the event that archaeological remains (not identified during the field surveys) are encountered during
construction, all ground disturbance in the immediate vicinity will be suspended at once. It is the
responsibility of the contractor to inform EPCOR, the Archaeology Branch, and the various First Nations
within whose area of interest the site is situated, of the location and type of archaeological remains and
the nature of the disturbance as soon as possible. The site must be assessed by an archaeologist and
the contingency plan be implemented prior to continuing construction. Impact management may involve
protection, as noted for site GhRf-5 above, or acquisition of a Site Alteration Permit (SAP) under Section
12 of the Heritage Conservation Act. Construction must occur under the conditions of a Section 12 Site
Alteration Permit. A condition of the SAP will minimally include systematic data recovery in the form of
evaluative testing.
In summary, the following is proposed to limit potential impacts to archaeological and heritage resources
from Project construction:
1. Any revised or otherwise unassessed footprint locations will be subject to an archaeological
assessment, under permit, prior to any land altering activities. This will include the transmission
line route, which was not assessed in the 2007 AIA;
2. An Archaeological Resource Monitoring Plan will be developed as part of the EMP preconstruction to provide a process to address any impacts that are noted and that mitigation
measures are followed; and
3. A Contingency Plan will be formulated for the management of archaeological or heritage
resources discovered during construction, operation, and/or decommissioning of the Project in
order to mitigate potential impacts. This plan should include training crews during construction
project start-up so they can identify potential sites and/or require the services of an archaeologist
if a potential site is encountered. In addition the plan would include monitoring of land-altering
activities at or in the vicinity of any archaeological sites by qualified archaeologists. Alterations to
any archaeological sites will be undertaken under a Site Alteration Permit issued by the
Archaeology Branch.
6.9.2.2

Operations

No direct impacts are expected from Project operation as ground disturbance is not proposed.
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Refurbishment or Decommissioning

No direct impacts are expected from Project refurbishment or decommissioning if no new ground
disturbance is proposed. However, if new disturbance is required beyond the Project footprint, then an
AOA and/or AIA will be required at that time and mitigation noted above under construction applied.
6.9.3

Residual Effects and Proposed Monitoring

Minimal residual impacts are expected to archaeological and heritage resources (VSCs) are expected to
result from the proposed Project provided the above mitigative strategies are followed, as shown in
Table 6.9-2.
Table 6.9-2

Predicted Significance of Residual Impacts on Archaeological Resources

Potential
Impact

Extent

Magnitude

Duration

Reversibility

Probability

Social
Context

Significance

Disturbance of
site GhRf-5 (a
VSC)

Overlap
with
Footprint

Negligible

Permanent

No

Low

Develope
d

Minimal
(insignificant)

Disturbance of
archaeological
site (a VSC)
found
during
construction

Footprint

Low

Permanent

No

Low

Develope
d

Minimal
(insignificant)

Note: Social context - the social environment and its ability to absorb change. See Section 4.6.

Proposed monitoring includes preparation and implementation of an archaeological resource monitoring
plan during the construction phase.
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ACCIDENTS AND MALFUNCTIONS

Mitigation measures that are proposed to avoid and minimize environmental impacts as a result of
construction, operation, and refurbishment or decommissioning of the proposed Project are detailed in
earlier sections of this report. Despite these measures there is potential for infrequent and unplanned
accidents and malfunctions associated with the Project to impact on the environment during the life of the
project. The following are addressed in this section:
•

Accidents involving workers, vehicles and other infrastructure

•

Spills

•

Accidental fire

•

Ice fall

•

Mechanical, structural or electrical failure

Each is discussed below, along with mitigation (i.e., prevention and response) and the potential
environmental effects that could result in the event of the accident/malfunction.
7.1

ACCIDENTS INVOLVING WORKERS, VEHICLES AND OTHER INFRASTRUCTURE

Worker accidents are the most common type of accident for wind energy projects. Incidents during
construction are commonly associated with work undertaken at high elevation, heavy machinery
operations and electrical network installation (Sustainable Energy Australia and AusWEA, 2004).
Nevertheless, an inventory of wind energy project incidents indicates that only 14 fatal accidents have
occurred in the world between 1970 and the early 1990s (Gipe, 1995). Given these low incident numbers,
the risk is considered to be very low. The requirements of the BC Workers Compensation Act will be
enforced during all phases of the Project to minimize the risk of accidents. Tree falling, road building, wire
infrastructure assembly (poles and high line stringing) will be conducted by contractors registered through
WorksafeBC under the BC Workers Compensation Act 115 and the Multiple Employer Responsibilities
Act 118.
All turbine maintenance technicians (who must work in pairs) are equipped with two-way radios providing
full-time contact with the operations manager/office to facilitate immediate reporting of accidents or other
incidents that may require assistance. All personnel working on the assembly and maintenance of WTGs
will be trained in high angle and confined space rescue. Training for high electrical shock and arc flash
will be provided to all rescue personnel expected to respond to accidents. All persons climbing a turbine
will be required to take climbing training.
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An ‘Emergency Response Plan’ will be developed and implemented by the Safety Officer in conjunction
with Proponent and local Emergency Response teams prior to construction. This construction phase plan
will lead into an Emergency Response Plan for the operation phase. Local fire departments, ambulance
services and hospitals will participate in preparation of this plan.
Certain construction timeframes will be characterized by a large increase in traffic on the Project’s access
roads. Excess traffic could increase the possibility of collision with other vehicles. Mitigation measures
such as, but not limited to, those outlined in Section 6.3 and 6.8 will be implemented during construction
in order to reduce the incidence of vehicle collisions. During periods of inclement weather (i.e., heavy
snowfall, freezing rain) appropriate caution will be taken including, but not limited to, daily checks of
weather and road conditions before the start of work.
There is also the potential for accidents involving existing infrastructure such as a gas pipeline and gas
wells within the Project Area. The Oil and Gas Commission regulates the oil and gas industry in BC and
establishes the minimum separation distance or ‘setback’ between a well and other development.
EPCOR will work with gas companies that are operating in the area to meet safety requirements, and to
jointly develop a local area Emergency Response Plan. Where applicable, pipeline crossing permits will
be sought and all work around pipelines will follow safe practice guidelines of the pipeline owner and
regulatory body.
No residual impacts on people are expected from health and safety accidents.
7.2

SPILLS

Minor spills of fuel, hydraulic oil, lubricants and concrete may occur during the life of the Project. Spills
have the potential to impact soil, groundwater and surface water quality. Concrete spills are an issue
during the construction phase; thereafter, no concrete is likely to be placed once the operation is in
production. In certain concentrations, uncured liquid concrete is toxic to some aquatic life due to its
alkaline nature and therefore it should be prevented from entering the water environment. Spills can be
readily contained and cleaned up by following standard spill prevention and contingency measures
including:
•

Materials will be transported following the Transport Canada Transportation of Dangerous Goods
Regulations (Transport Canada, Acts and Regulations 2006);

•

Diesel fuel will be stored and dispensed from a purpose built truck equipped with a double walled
storage tank meeting applicable Federal and Provincial requirements;

•

All mobile equipment will be inspected for leaks on a regular basis and maintained in good
working order;
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Mobile equipment will be refueled, lubricated and serviced at designated locations and must be at
least 100 m from any watercourse and should be on level grade;

•

Concrete washout will occur in designated areas only or off site;

•

Should such a spill occur, it will be responded to immediately in accordance with the Spill
Contingency Plan that will be developed as part of the Environmental Management Plan (EMP).

Retention gutters in the top portion of the tower are capable of collecting the total amount of oil used by
the nacelle components. Retention gutters and equipment are also standard for the turbine transformer
and the substation transformers. These retention systems virtually eliminate the possibility of a spill to the
environment. Any materials in the retention gutters will be disposed of in accordance with hazardous
waste regulations.
The potential environmental effects of terrestrial hydrocarbon spills would most likely be limited to
localized, short-term and reversible contamination of surface vegetation, soils and the geology and
groundwater. As described in Section 5.4.2.1, during construction a minimum setback of 15 m from
watercourses with no fish present (and greater if fish are present), with the exception of road crossings,
will be implemented, and is intended to protect fish and water quality from potential impacts as a result
accidental spills.
No residual impacts on biophysical components are expected from accidental spills.
7.3

ACCIDENTAL FIRE

Records show that roughly half of wildfires in British Columbia are caused by human activity (BC Forest
Service, 2008). Activities in forested areas could pose a risk for forest fires. A forest fire could impact the
Project as well as the surrounding environment, as did the 2006 Hourglass Forest Fire in the Project
Area.
As mentioned in Section 6.1, within the DTR, the town site is designated Area A for fire protection and
the much larger remainder is Area B. The portion of the QWP within the DTR’s boundary is entirely within
Area B. Area A has top priority for fire protection and a fire in Area B will only be answered if protection in
Area A will not be compromised.
While the BC Forest Service has primary responsibility for all forest fires in the area, the Tumbler Ridge
Volunteer Fire Department (TRVFD) may assist with a forest fire anywhere within District boundaries,
especially if the fire threatens Area A or the fire occurs outside the regular forest fire fighting season. The
TRVFD is not responsible to attend any sort of fire outside DTR boundaries, unless human safety is
threatened.

Environmental Assessment Application
Quality Wind Project

- 425 -

EPCOR Power Development (BC) Limited Partnership
June 2009

The TRVFD is the first respondent in any medical or human safety emergency between the town centre
and halfway to the nearest next community, and it assists the ambulance service until ambulance staff
can take over emergency treatment and patient transportation. This responsibility extends beyond DTR
boundaries and it includes the entire QWP area.
During construction and operation, all activities taking place will be required to comply with the applicable
provisions of the Forest Practices Code of BC and particularly the Forest Fire Prevention and
Suppression Regulation.
No residual impacts on biophysical components are expected from accidental fires.
7.4

ICE SHEDDING

The formation of ice on turbine blades is a concern in the industry as it has the possibility to produce ice
clusters that could fall from the blades. Ice may form on the rotor, nacelle and WTG tower under
appropriate conditions of temperature and humidity, as it would on any structure exposed to the same
conditions. However, ice accumulation has been found to be low at the site after three years of wind
monitoring.
Icing can occur during both operation (rotating blades) and during standstill, though it is unknown whether
a turbine in rotation will accrete more ice than one at standstill. Two types of scenarios may result in ice
being shed from a WTG: 1) an increase in ambient temperature, wind or solar radiation resulting in the
thawing and loosening of ice shedding in fragments during standstill (shut down or idling without power
production), and 2) mechanical and centrifugal forces of the rotating blade (operations) causing ice to
detach from the blade (Wahl and Giguere, 2006).
Studies have shown that risks to objects or individuals drop off significantly with increasing distance from
the turbine itself (Garrard Hassan, 2007, Morgan et al., 1998). A stationary WTG (shut down or idling
without power production) poses little risk to public safety as only the area directly underneath the WTG
would be affected by ice shedding. During operations it has been observed that ice breaks up
immediately after detaching from the blade into smaller fragments. It is assumed that smaller ice
fragments will travel further (less drag) and larger fragments will hit the ground in a closer radius around
the turbine. And anecdotal evidence suggests that the tendency is for ice fragments to be dropped off,
rather than thrown off the rotor (Morgan et al., 1998).
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Public safety can be increased by establishing setbacks between turbines and non-inhabited areas (e.g.
property lines and roads). Ultrasonic ice detectors may also be considered installed on the turbines if
icing is found to be problem at site. CanWEA (2007) recommends a distance of blade length plus 10
metres from public roads, non-participating property lines and other developments. Additional mitigation
measures include:
•

Placement of warning signs and/or limiting access to high risk areas during conditions that may
lead to icing;

•

Implementation of special turbine features such as automated ice detection systems;

•

Establishing Standard Operating Procedures for WTG operational staff to follow to during
conditions that may result in WTG ice accretion; and

•

A public announcement newsprint & radio will be produced at high risk times of the year to remind
the public of icing potential and to stay clear. Similar to hydro dam announcements on water
flows.

No environmental impacts from ice shedding are expected. Safety risks are addressed in Section 6.8.2.2.
7.5

STRUCTURAL, MECHANICAL OR ELECTRICAL FAILURE

The risk of tower failure is negligible when design, manufacture and construction standards are met
(DEWI, 2007). In the case of extreme weather (i.e. winds in excess of 25 m/s) WTGs will be shut down to
reduce the risk of structural. The foundations for the WTGs will be designed and based on site-specific
geotechnical conditions. Seismic risk to the WTGs is relatively low for QWP and other environmental
loads such as extreme wind govern the design. The International Electrotechnical Commission (IEC) has
developed standards, specifically, “WT 01 System for conformity testing and certification of wind
turbines”, for the purpose of improving the safety of operations of turbines. Through the process of
certification of a wind turbine, an accredited certification body reviews the design assumptions, test
results, manufacturing process, site specific conditions and tower and foundation designs. All modern
wind turbines are subject to certification standards. Additionally, the Canadian Standards Association is
currently developing wind turbine specific standards for Canada in cooperation with the IEC (CanWEA
2007).
Mechanical failure could occur for components of the nacelle, such as the gearbox, yaw system, braking
system, and generator. In such an event the control system would detect any of these failures and shut
down the turbine. Repair crew would proceed to the replacement of the faulty parts as per the operational
maintenance program.
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The main causes of blade failures / damages are related to either:
•

Human interference with a control system leading to an overspeed situation;

•

Lightning strike;

•

Manufacturing defect in the blade; or

•

Malicious strike such as a bullet

Many manufacturers have recognized that the most common cause of control system failure is human
error, where an operator has made an unauthorized adjustment, and are now limiting the adjustments
that can made in the field (Garrad Hassan, 2007). Proper training of WTG operators will also assist in
mitigating this risk.
Lightning protection systems for wind turbines have developed significantly over the past decade and
best practice has been captured in industry standards to which all modern turbines comply. This has led
to a significant reduction in events where lightning causes structural damage (Garrad Hassan, 2007).
The probability of blade failure and blade loss is very low. Turbine control systems are the subject of
rigorous specification in the design standards for wind turbines (IEC 61400-1) and exhaustive analysis in
the certification process; hence most systems operate in a safe and reliable manner. Therefore, the
safety risks are very low, particularly outside of the area immediately under the WTG (CanWEA, 2007).
Electrical components of the Project such as switchgears, generators and transformers can suffer a
failure due to short circuits in the system. Failures of these components would result in loss of power for
the Project, but no environmental damage or injury to the public is expected.
Modern WTGs are developed with state-of-the-art techniques providing safety and endurance. The WTGs
automatic control system can rapidly detect any abnormal behaviour of each turbine and proceed to an
emergency stop if needed, such as in the events noted below, which would also limit the possibility of
overheating and the occurrence of a fire.
As the nacelle is a closed component consisting of fiberglass, steel, iron and rubber, open flame fires are
not expected. A fire within the nacelle is unlikely to occur. If a fire were to occur in a turbine, built–in
temperature sensors would pause the turbine and it would be shut down. The control station would be
notified through the monitoring system so that staff can adequately respond. Fire suppression systems
within the nacelle would be the primary system for control. Fire Responders would be responsible for
making sure that the area beneath the nacelle was cleared and observed for field fires. At no point would
anyone respond up to the nacelle during a fire.
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No impacts to biophysical components from blade failure are expected. A fire in the nacelle would have
no impact on biophysical components other than short term smoke (impacting air quality), which would
quickly dissipate due to the height above ground.
Based on the low likelihood of accidents and malfunctions occurring with the proposed mitigation in place,
no residual impacts are expected on biophysical or social, economic, heritage or health impacts from
Project accidents or malfunctions.

Environmental Assessment Application
Quality Wind Project

8.0

- 429 -

EPCOR Power Development (BC) Limited Partnership
June 2009

COMMITMENTS FOR MITIGATION, COMPENSATION, MONITORING AND
FOLLOW-UP

A summary of the proposed mitigation and monitoring that have been discussed elsewhere in the
Application are summarized below.
8.1

BIOPHYSICAL

8.1.1

Atmospheric Conditions

Proposed mitigation measures to minimize dust during construction (and decommissioning) include:
•

Minimizing vehicle and machinery emissions by turning vehicles and equipment off when not in
use (no idling unless necessary), operating equipment at optimum rated loads, following routine
equipment maintenance procedures and ensuring all vehicles and machinery are in good working
order;

•

Limit vehicles to moderate an appropriate speeds to minimize dust;

•

Apply water or BC Government approved dust suppressants on access roads if and

when

appropriate during dry dusty conditions;
•

Keeping exposed soils in construction areas to a minimum and replant or seed areas of exposed
soil as soon as possible;

•

Moisten any fine material carried in dump trucks or use covers on trucks to minimize dust being
created when travelling on highways or near communities; and

•

Following appropriate industry standards for the use of concrete batch plants, if on-Site batch
plant is required.

As no potential adverse impacts expected from the operational phase of the Project on the local, regional
or global climate no mitigation measures are proposed. Monitoring wind and temperature will continue at
one or more met towers (existing or new) through the life of the Project.
If the Project is decommissioned, mitigation measures proposed for construction will be followed with
specifics developed at the time, in accordance with current practices and legislation.
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Geology and Palaeontology

Prior to and during construction, the following will be undertaken to reduce the potential for terrain
instability and geotechnical hazards:
•

Further geotechnical assessments will be carried out by a qualified engineer during the
completion of detailed design, including, where required, drilling site specific boreholes to check
for any site specific risks;

•

During detailed design, transmission line towers and any access trails will be carefully located to
avoid being on or immediately above unstable terrain;

•

To minimize water from entering work areas, any sources from upslope and around the work area
perimeter will be diverted away to a downslope area;

•

Use of appropriate cut and fill slope angles for road embankments, crane pads and WTG pads;

•

Construction of embankments fills using approved materials placed and compacted in thin layers;
and

•

Installation of an adequate number of appropriately spaced cross drain culverts and ditch blocks
on roads.

During construction, appropriate practices will be applied to avoid potential erosion impacts associated
with construction, including those listed above and:
•

Retention of existing vegetation as much as possible;

•

Areas temporarily cleared during construction (such as the lay-down area and crane pads) will be
re-vegetated or seeded as soon as possible;

•

Topsoil from the construction footprint will be stockpiled and used for re-vegetation, as
appropriate, at completion of construction (lay-down areas and back-fill over temporary
excavations);

•

Erosion control measure will be used as appropriate including slope design, plastic covers,
mulching, tackifier and erosion control blankets;

•

Run-off control will be in place down gradient of work areas, as required, and may include
interceptor ditches, check dams and vegetated swales. If required, sediment control will be
implemented and could include silt fences, pumping water to discharge over vegetated areas,
sediment basins or sediment control ponds;
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A detailed erosion and sediment control plan will be developed as part of the construction
Environmental Monitoring Plan (EMP) prior to construction, based on the final design and
contractor plans. Industry practices for specific activities will be employed, including but not
limited to, procedures outlined in the Manual of Control of Erosion and Shallow Slope Movement
(MoTI,1997) and BC MoF Forest Practices Code of BC Fish steam crossing guidebook (2002);
and

•

The above will be monitored for during construction, with further site-specific mitigation
undertaken where required.

To minimize the potential for contamination to soils (as well as groundwater and surface waters), the
following industry practices will be followed during construction, decommissioning and maintenance:
•

A spill prevention and contingency plan will be developed as part of the EMP prior to construction
and crews will be familiar with it;

•

Equipment staging areas as well as fuel, oil, lubricant, salt and petrochemical storage areas must
be at least 100 m from any watercourse and should be on level grade. This is likely to be in the
construction staging area;

•

If fuel storage areas are required, they should be located on flat ground and dyked (with
impermeable materials or lined) or otherwise contained within an area width at least 125% of the
total capacity of the storage containers (would be in the construction staging area). Storage
containers should be locked;

•

Spill kits must be on site and equipment operators trained in spill clean up and response
procedures;

•

Fuelling and maintenance operations should not be left unattended and fuel nozzles should be
equipped with an automatic shut off to control drips;

•

Any spills should be cleaned up immediately;

•

Reportable spills will be reported to the BC Provincial Emergency Program 1-800-663-3456 as
per the Environmental Management Act, Spill Reporting Regulation; and

•

The above will be monitored during construction, with further site-specific mitigation undertaken
where required.
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Proposed mitigation measures to minimize impacts to palaeontological resources during construction
include:
•

EPCOR will engage further with local palaeontologists to confirm a procedure that will be in place
if a palaeontological site is or may be encountered during construction;

•

During construction start-up, crews responsible for earth moving will be provided information on
what to look for in determining if a palaeontological site may be encountered and the procedure to
follow; and

•

Crews will watch for potential palaeontological sites during construction and follow the procedure
agreed to if encountered.

Proposed mitigation measures to minimize impacts to geology/terrain stability during operations include:
•

Careful location and spacing of surface drainage structures; and

•

Inspections and maintenance will occur of the above structures.

Mitigation outlined above for construction will be followed during refurbishment or decommissioning, with
specifics developed at the time, in accordance with current industry practices and legislation.
In addition to the field studies and assessments outlined above to be completed during final design,
monitoring for potential impacts during the construction, operational and refurbishment/decommissioning
phases of the Project will be conducted as per the details of EMPs to be developed. The proposed
monitoring program will reflect the size and level of predicted disturbance associated with the Project.
Further mitigation will be implemented, where warranted based on impacts identified during monitoring.
8.1.3

Water Resources

Mitigation measures proposed during construction include:
•

Vegetation removal will be minimized as much as possible with temporary construction areas
revegetated or seeded to minimize the change in impervious area;

•

Disturbance of vegetation and the ground near surface waters will be avoided as much as
possible and kept to a minimum where it must occur (such as at road crossing upgrades and
transmission line crossings where vegetation disturbance will occur).

•

A setback of a minimum of 15 m from watercourses with no fish present (and greater if fish are
present) will be implemented and is intended to protect fish and water quality from potential
impacts as a result accidental spills during construction.
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Overhead interconnection cables will follow mitigation outlined in the DFO Operational Statement
for overhead line construction and, although the transmission line is larger that that which this
Operational Statement is designed for, the mitigation will be followed as much as is practical;

•

Limiting work in water to existing culvert replacements at road upgrades and new crossings;

•

Maintaining natural drainage patterns as much as possible;

•

Submitting a Notification under Part 7 of the Water Act for any instream work will be submitted to
Front Counter BC, Fort St. John following detailed design;

•

Final design and installation of crossings will follow requirements of the BC MWLAP Standards
and Best Practices for Instream Works (2004);

•

Watercourse crossings will be designed to withstand loads of vehicles and machinery during
construction and operational phases;

•

Where required, overland flow drainage will be carried in a ditch on the upslope side of cut/ fill
road sections before being conveyed via cross drains and discharged to the base of the fill slope
or an armoured section of the fill slope;

•

Cross ditching can be used instead of culverts on roads with little traffic or risk of road surface
erosion;

•

Ditch gradients will allow water to flow, not pond, and allow water to move to relief culverts
without carrying excessive sediment;

•

Ditch cross sections should be of sufficient depth and flow capacity to transport anticipated
drainage flows from the roadway surface, the uphill slope and minor debris;

•

Ditches cross sections should be sloped to a stable angle and designed to have adequate
hydraulic and minor debris carrying capacity. Cross sections should limit water velocities to
minimize ditch erosion;

•

Culverts should be used to direct any surface drainage under new roads;

•

Protection (armouring) of culvert outlets, particularly erodible fill material, and protection inlets
from scour and erosion will be completed;

•

For any instream work at road crossings, the work area will be isolated and any flows pumped
around the work area;

•

Equipment used for concrete pouring will be washed in a designated area, likely in the
construction lay-down and staging area or off-site (at least 100 m from any watercourse);

•

If on site, the washout facility should have a lined pit or a berm to provide sufficient volume to
contain all concrete waste resulting from washout. When dry, the concrete waste should be
dispose of on a regular basis; and

•

The above will be monitored during construction.
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Mitigation measures proposed during operations will include:
•

Inspections and maintenance of vegetation under transmission lines, road base, ditches and
culverts under roads will be conducted during operations in a manner to allow operations to occur
and water resource impacts to be minimized; and

•

Follow DFO Operational Statement for Maintenance of Riparian Vegetation in Existing RoWs
(version 3).

If the Project if refurbished, impacts on water resources are expected to be similar to those of the
operation stage and the mitigation will be followed. If the Project is decommissioned mitigation outlined
above for construction will be followed, with specifics developed at the time, in accordance with current
industry practices and legislation.
As part of the construction EMP, environmental monitoring will be conducted and will include monitoring
replacement of watercourse crossings, turbidity levels in water bodies and in any discharges to water
bodies and mitigation for spill prevention.
8.1.4

Fish and Fish Habitat

Mitigation measures proposed during construction are:
•

Based on the construction activities and location of fish, the mitigation discussed above is
intended to protect fish from potential water quality impacts as a result of sedimentation or
accidental spills;

•

Any overhead lines will be built in a manner to meet the DFO Operational Statement for overhead
line construction. Where road upgrades and new crossings are required, an assessment will be
conducted during detailed design to confirm upgrades required, fish presence and habitat;

•

If design and installation of watercourse crossings need to consider fish presence, work will follow
requirements of the BC MoF Forest Practices Code of BC Fish steam crossing guidebook and
work around the reduced risk timing;

•

Flows will be maintained on any flowing watercourses during instream works (via pumping around
the isolated work area or a similar method) and a fish salvage conducted where fish may be
present; and

•

No machinery will enter the Bullmoose Creek, the Murray River and Quality Creek during
construction of the transmission line and the industry practices included in the DFO operational
statement for overhead lines will be followed as much as possible.
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The measures outlined in sections above will mitigate for potential water quality impacts on fish during
operations. If the Project is decommissioned, the measures outlined above for construction will be
followed, with specifics developed at the time, in accordance with current industry practices and
legislation.
As part of the construction EMP, environmental monitoring will be conducted and will include monitoring
turbidity levels in water bodies and in any discharges to water bodies, mitigation for spill prevention
monitoring during watercourse crossing construction (including fish salvage if required) and monitoring for
any vegetation disturbance within 15 m of a waterway.
8.1.5

Ecosystems

Mitigation measures proposed during construction are:
To minimize and/or avoid general habitat loss/disturbance:
•

The wetland in the south of the Project Area will continue to be avoided by the footprint during
detailed design;

•

Construction industry practices, such as those used for forestry and oil and gas, will be followed
as applicable. Examples include confining all activities to surveyed / approved / marked areas,
have crews stop work if they encounter problems / concerns (a small wetland not marked on
construction map, for example), and have emergency preparedness plans in place (fires, spills,
etc.);

•

Information from the impact assessment investigations or follow-up investigations will be used,
where possible during detailed design, to place infrastructure away from old forests, wetlands, atrisk plant communities, and areas of known at-risk plant occurrences; minimize the amount of
construction area; keep road widths, transmission line widths etc. as narrow as possible;

•

Pre-clearing surveys will be completed to mark the boundaries (with buffers if applicable) of
sensitive ecosystem features to be avoided that are near the final footprint, e.g. at-risk plant
communities, at-risk plants, old forest and wetlands;

•

Appropriate conditions for natural regeneration (which may include re-vegetation or seeding) will
be provided on sites used temporarily during construction of the Project;

•

Construction equipment will stay on roads and trails;

•

Sediment control measures will be implemented upstream of wetlands as required;

•

Windthrow (indirect habitat loss) risk will be reduced along cutline edges by feathering cutline
edges (leave dominant, wind-firm trees and remove smaller, non-windfirm trees and/or reduce the
area of “sail” on trees along cutline edges by thinning branches);
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•

Chemical herbicide applications will be avoided where feasible; and

•

Re-vegetation of disturbed areas with native seed mixes and/or plants will occur as soon as
possible. Details of this plan are to be discussed with ILMB and other stakeholders and included
in the construction EMP.

To minimize and/or avoid habitat loss/disturbance of at-risk plants:
There are no known impacts to at-risk plants from the proposed Project. However, if during pre-clearing
surveys any are located the following mitigation measures will be employed:
•

Avoid the rare plant found in the study area during detailed design;

•

Provide a buffer around the perimeter of any plant or population, to protect the plant and habitat;

•

Maintain microclimate conditions in the core area;

•

Do not allow road construction within or upslope of the plant occurrence, unless absolutely
necessary; and

•

Where roads already exist, or are necessary, do not allow the road to alter hydrology of element
occurrence habitat; do not allow road maintenance activities to destroy or alter plant occurrence
(i.e., do not mow or use herbicides/pesticides) (Proulx and Bernier 2007).

To minimize and/or avoid habitat loss for rare plant communities during construction, local hydrology
upstream of the community will be maintained to natural conditions as best possible.
The Project Area is already developed and a number of exotic species are already well-established, to
minimize further effects during construction:
•

Equipment/vehicles that enter the site from outside the Peace District or from parts of the Peace
District that have known noxious plant infestations will be cleaned before entering the site;

•

Native species and or only approved forestry seed mixes for hydroseeding will be used for reseeding and/or planting;

•

Re-vegetation will occur as soon as possible after exposing soils; and

•

Vegetation will remain as intact as possible along transmission lines and road sides.

No mitigation measures are proposed for operations. Mitigation measures for decommissioning or
refurbishment will be established at that time, including a revegetation plan for decommissioning.
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Terrestrial Mammals, Amphibians and Reptiles

Mitigation measures during construction are:
To minimize and/or avoid terrestrial wildlife habitat loss/disturbance and fragmentation, in addition to
mitigation noted for ecosystems:
•

Construction industry practices, such as those used for forestry and oil and gas, will be followed
as appropriate. Examples include: confining all activities to surveyed / approved / marked areas,
have crews stop work if they encounter problems / concerns (an unidentified den, for example),
and have emergency preparedness plans in place (fires, spills, etc);

•

Construct road profiles so as not to impede wildlife movement (no steep banks at trail crossings
and allow wildlife crossings at existing trails);

•

Adherence to relevant General Wildlife Measures for SPC-009 (Red Willow) in UWR U–9-002
(MoE, 2006) including:
o

Using existing linear corridors for road construction and layout;

o

Avoiding natural meadows and wetlands unless there is no other practical option;

o

Avoiding lengths of straight roads or planting vegetation screens to reduce line of sight; and

o

Avoiding roads in pine lichen communities (minimising impacts to identified high value lichen
resources, areas scoring greater than 21 in MELP 2000).

•

Maintain a minimum set back of 100 m on the active mineral lick found; and

•

Avoid the wetland in the south end of the Project Area, as proposed in the preferred layout, with a
target setback of 100 m from the edge of this wetland. If the footprint cannot meet the 100 m
setback, mitigation is:
1. Survey for the presence of egg masses / western toads prior to construction;
2. If egg masses / western toads are present, schedule construction activities in this area during
juvenile dispersal (about 3 months from the time of egg-laying; when average daily minimum
temperatures rise above freezing and daily maximums rise above 10˚C);
3. If construction activities are scheduled during the dispersal period, an on-site environmental
monitor should be deployed to evaluate the likelihood of a mass migration event before
construction commences; and
4. If a mass migration of toadlets is deemed imminent, the environmental monitor should
suspend construction activities until the dispersal event has concluded, or prevent collision
mortalities by physically transporting toadlets a safe distance from the road corridor.
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To minimize and/or avoid sensory disturbance and/or mortality, control traffic on roads using speed limits.
The following monitoring is proposed:
•

Prior to construction, surveys should be conducted to mark site-specific wildlife habitat features
that have been identified in this assessment; and

•

During construction, monitoring of the efficacy of construction mitigations will be completed by an
environmental monitor and guided by the Construction EMP.

8.1.7

Birds and Bats

Mitigation measures to avoid or minimize impacts to birds and bats during construction are:
•

Design has been planned away from important habitat features;

•

Turbines are not located within known bird migration paths (none known from the study area);

•

Vegetation clearing will be conducted outside the bird breeding season (May 1 to July 31), if
possible, to avoid impacts to breeding birds and to comply with the Wildlife Act and Migratory
Birds Convention Act. If clearing must occur in this period, bird nest surveys will be completed
and any trees with active nests will have a 25 m disturbance-free buffer applied until the nests are
inactive. If active nests cannot be avoided, a permit through the Wildlife Act will be obtained for
nest disturbance

•

Mitigation measures to avoid or minimize impacts to bats during construction include avoidance
tree clearing during breeding season by clearing in winter (October through April), or by
assessing trees for roosting bats if trees are to be cleared during the period of occupancy (May
through September).

Mitigation measures to minimize operational impacts to birds and bats include the following elements that
will be adhered to in detailed design:
•

Spatially distributing wind turbines greater than 30 m apart (rotor tip to rotor tip);

•

Avoiding uniform rows of turbines parallel to each other that present a barrier;

•

Avoiding valleys or passes frequented by birds and or bats;

•

Avoiding habitat features important for birds (wetlands and lakes);

•

Avoiding large numbers of turbines (> 1,000) in an area;

•

Using turbine designs that reduce the risk of bird collision (e.g., using solid towers with no bird
perching positions (not lattice towers and stays), avoiding fast rotating blades (>50-72 rpm), and
avoiding any non-flashing warning lights);
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Lighting towers with medium intensity red or white flashing strobes; flashing simultaneously, with
the longest possible interval between flashes, and where possible to reduce the numbers of lights
to the minimum required for safety (as per Transport Canada Advisory Circular CAR621.19);

•

Aligning power lines to avoid avian features such as nesting grounds and migration corridors;

•

Maintaining 1.5 m spacing between energized components and grounded hardware; and

•

Installing visibility enhancement objects such as marker balls, bird deterrents, or diverters where
there is a risk (CWS has recommended this on 300 kV or greater lines in areas such as large
valley crossings).

If the Project if refurbished, impacts on birds in migration are expected to be similar to those of the
operation stage and the mitigation will be followed.
An operational monitoring program in adherence to Environment Canada guidelines (Environment
Canada 2007a) will be developed six months prior to the start of operations and implemented in the first
spring or fall season following commissioning. The operational monitoring program will be designed to
address the noted uncertainty surrounding bird and bat impacts - that require monitoring and follow-up to
verify predictions, and provide a process to address any impacts that are noted. The fundamental
element of the monitoring and follow-up proposed is a feedback loop whereby monitoring results will be
evaluated to verify the results of the impact assessment, and if inconsistencies are found (i.e., if there are
significant residual impacts) further mitigation will be applied. That mitigation will in turn be monitored for
its effectiveness, and altered if monitoring results show the need.
•

An evaluation of operational monitoring data, plus additional data and information obtained from
other wind energy projects in the Peace District or other relevant locations, would be conducted.
These data will be used to establish or alter mitigation that would be applied to the Project.

8.2

SOCIAL, ECONOMIC, HERITAGE AND HEALTH

8.2.1

Communities and Services

Proposed mitigation measures during construction include:
•

Adequate local accommodation for temporary workers employed on the Project during
construction;

•

Implementing a site specific health and safety plan (see Section 6.8); and

•

Collaborating with local (DTR) and regional (PRRD) emergency preparedness plans and service
providers.
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The measures outlined above for the construction phase will also be carried through the operation phase.
No monitoring is proposed in relation to communities and services.
8.2.2

First Nations’ and Aboriginal Communities’ Traditional Land Use

Mitigation options will be further discussed with each First Nation as well as the KLMSS and KLCN during
the Application review. Specific mitigation measures for each site can be developed on a site by site basis
when detailed project design allows for specific impacts to be assessed pre-construction and during
construction and will include:
•

Avoidance of the mineral lick (QW3) during detailed design and construction with a minimum
100 m undisturbed buffer around the site;

•

Avoidance of any other important, permanent sites (if encountered during detailed design work)
where possible or minimizing the disturbed area where not. Where practical these sites will be
marked with ribbon pre-clearing so that they will not be impacted during construction;

•

Following measures outlined above to minimize potential impacts on watercourses, water quality
and along the transmission line where fish are present, minimize potential impacts on fish and
fish habitat. This includes a minimum 15 m setback from creeks and a minimum 10 m setback
from the spring found during the TLUS;

•

Following measures outlined above to minimize potential impacts ecosystems, plants, wetlands
and wildlife;

•

Involvement of First Nations, the KLMSS and KLCN in selection of mitigation and monitoring to
determine that mitigation is followed

•

Through communication prior to and during construction, EPCOR will see to it that safe access is
available for those that want to use the Project Area for trapping and any plant gathering during
construction.

EPCOR intends to discuss this potential impact and mitigation with First Nations, KLMSS and KLCN
during the Application review.
Access will be open for those that want to use the Project Area for trapping and any plant gathering
during operations.
Decommissioning would allow for vegetation to grow up in the footprint and new roads could be removed
(in consultation with ILMB and stakeholders including First Nations, KLMSS and KLCN) altering access
from operational conditions.
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Monitoring will be determined during Application review. EPCOR will involve First Nations, the KLMSS
and KLCN in the selection of mitigation and monitoring during construction and, if required, operation
phases.
8.2.3

Transportation

Proposed mitigation measures for the construction phase include:
•

Ongoing communication with MoTI and road tenure holders during detailed design, permitting
and construction planning;

•

Adherence to the District of Tumbler Ridge traffic and highways regulation bylaw No. 454,2002, a
bylaw to regulate traffic and the use of highways within the District of Tumbler Ridge (Tumbler
Ridge 2008);

•

Preparation of appropriate signage and safety advisories to indicate construction activities and
indicate alternate routes;

•

Implementation of a traffic management plan that allows for access to locations via other roads or
around work areas;

•

Implementation of an equipment delivery plan;

•

Adherence to all requirements of the Transportation of Dangerous Goods Act; and

•

An Emergency Response Plan will be prepared and implemented for the construction, operation,
and decommissioning phases of the Project.

When large equipment for maintenance is required (operations phase), the measures outlined under
construction, above, will be implemented.
If the Project is refurbished, mitigation for any transportation by road, air or water will be undertaken, as
per current requirements.
No monitoring is proposed regarding transportation.
8.2.4

Land Designation and Use, Natural Resource Use

Proposed mitigation measures during construction include:
•

Mitigation measures to avoid or minimize potential impacts to forestry include providing
opportunities to harvest timber in the Project Area during clearing, maintaining access for forestry
during construction (if required), and implementing a Traffic Management Plan. Canfor will have
right of first refusal for timber removed from the footprint overlap with TFL 48;
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Notifying oil and gas and other interest holders of Project construction activities, obtaining
permission/coordinating access to existing oil and gas roads, and working with the WTG provider
and the OGC to establish reasonable setbacks from WTGs and transmission lines for seismic
and drilling activities;

•

Continued engagement with local recreational groups to provide information on detailed design
and timing of construction works, including restricted access for safety. As well, recreational users
will be advised of potential safety issues during construction such as the use of signage;

•

EPCOR will discuss the Project with the private property owner over detailed design, construction
activities, and Project operation; and

•

Continued engagement is proposed with tenure holders to mitigate for impacts.

During operations, mitigation measures will include engagement with other land users and tenure holders
to provide information any restricted access for safety.
No monitoring is proposed.
8.2.5

Economics

Continued engagement is proposed with tenure holders to mitigate for impacts for all project phases. No
specific monitoring is proposed for economics.
8.2.6

Visual

Mitigation measures proposed to mitigate potential visual impacts of this project include:
•

Using existing clearings as much as possible to minimize new disturbance;

•

Minimize disturbance area to that required for safe construction and operation of proposed
development; and

•

Re-vegetate disturbances as quickly as possible to reduce the amount of un-vegetated area.

No mitigation measures are proposed for operations and refurbishment or decommissioning.
No monitoring is proposed.
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Acoustic Environment

Mitigation measures proposed during construction include:
•

Adherence to Bylaw 457 for work within the DTR boundaries (or application for a variance, given
the distance from residents, if required);

•

Prepare a transportation and construction schedule and notify stakeholders including tenure
holders and the DTR of additional truck transportation passing through the Tumbler Ridge area
and Hwy 52;

•

Notify stakeholders including tenure holders and of the schedule for road upgrade and turbine
construction and erection work through community newspaper advertising; and

•

All internal combustion engines will be fitted with appropriate muffler systems.

No mitigation measures are proposed for operations.
If the Project is refurbished or decommissioned, the activities will follow mitigation similar to those outlined
above for construction, or more applicable ones given Bylaws and current practices at the time.
No noise monitoring is proposed.
8.2.8

Human Health and Safety

Mitigation measures to minimize or avoid impacts to human health and safety are discussed in other
sections of the report and are cross referenced in this section.
•

Mitigation outlined in 8.1.1 will minimize potential for impacts to air quality;

•

Mitigation outlined in 8.2.7 will minimize potential for impacts to nearby residents and workers as
a result of noise. No mitigation measures are proposed for operations;

•

Mitigation outlined in 8.1.3 will minimize potential for impacts to potable water.
o

In addition, a construction EMP will be in place and include methods to minimize potential
impacts from the Project on local source water quality including sedimentation, erosion and
runoff control and spill prevention;

o

ECPOR will comply with all applicable legislation pertinent to water quality management such
as the BC Environmental Management Act, which regulates activities in watersheds that may
have potential adverse effects on water quality; and

•

Mitigation outlined in Sections 8.1.2 and 8.1.3 will minimize the potential for contamination
country foods during construction and operations.
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To mitigate for worker and road accidents:
o

Contractors will be expected to understand and adhere to EPCOR’s corporate Contractor
Health, Safety & Environmental Requirements document which outlines the Prime
Contractor’s responsibility that all Contractors on his or her worksite comply with the
Occupational Health & Safety Act, Safety Codes Act and applicable Regulations;

o

The requirements of the Workplace Safety and Health Act will be followed during
construction;

o

An ‘Emergency Response Plan’ will be developed and implemented by the Safety Officer in
conjunction with EPCOR and local Emergency Response teams prior to construction. This
construction phase plan will lead into an Emergency Response Plan for the operation phase;

o

Pilot cars will escort trucks that will transport WTG components and a traffic safety plan will
be in place;

o

Appropriate signage and public notification of ongoing work and workers presence in the
Project Area; and

o

All construction personnel will be required to adhere to a site specific health and safety plan
which will outline the appropriate personnel protective equipment to be worn while on Site
(i.e. high visibility vest).

Mitigation measures proposed during operations will include:
•

Following the requirements of the Occupational Health and Safety Regulations of the Workers
Compensation Act;

•

All turbine maintenance technicians (who must work in pairs) will be equipped with two-way
radios providing full time contact with the operations manager/office to facilitate immediate
reporting of accidents or other incidents that may require assistance;

•

Placement of warning signs and/or limiting access to high risk areas during conditions that may
lead to icing;

•

Appropriate signage and public notification of ongoing work and workers presence in the Project
Area; and

•

All operations personnel will be required to adhere to a site specific health and safety plan which
will outline the appropriate personnel protective equipment to be worn while on Site (i.e., high
visibility vest).

If the Project if refurbished, impacts on human health and safety are expected to be similar to those of the
operation stage and the mitigation will be followed. If the Project is decommissioned, mitigation outlined
above for construction will be followed, with specifics developed at the time, in accordance with current
industry practices and legislation.
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Risks for ice shedding will be monitored throughout operations.
8.2.9

Archaeological and Heritage Resources

Mitigation measures to limit potential impacts to archaeological and heritage resources from Project
construction will include:
•

The discovered archaeological site will be avoided by the final footprint with a 15 m buffer;

•

Any revised or otherwise unassessed footprint locations will be subject to an archaeological
assessment, under permit, prior to any land altering activities. This will include the transmission
line route, which was not assessed in the 2007 AIA;

•

An Archaeological Resource Monitoring Plan will be developed as part of the EMP preconstruction to provide a process to address any impacts that are noted and that mitigation
measures are followed; and

•

A Contingency Plan will be formulated for the management of archaeological or heritage
resources discovered during construction, operation, and/or decommissioning of the project in
order to mitigate potential impacts. This plan should include training crews during construction
project start-up so they can identify potential sites and/or require the services of an archaeologist
if a potential site is encountered. In addition the plan would include monitoring of land-altering
activities at or in the vicinity of any archaeological sites by qualified archaeologists. Alterations to
any archaeological sites will be undertaken under a Site Alteration Permit issued by the
Archaeology Branch.

No mitigation is proposed for the operations phase.
If ground disturbance is beyond the project footprint during refurbishment or decommissioning, an AOA
and/or AIA will be required at that time and mitigation noted above under construction applied.
Proposed monitoring includes preparation and implementation of an archaeological resource monitoring
plan during the construction phase.
8.3

ENVIRONMENTAL MONITORING PLANS

Environmental Monitoring Plans will be developed pre-construction for the construction phase and preoperation for the operational phase of QWP. These will be based on the mitigation and monitoring
outlined above, with requirements of the Environmental Assessment Certificate and refined for detailed
Project plans.
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CONCLUSIONS

This Environmental Assessment Application report was completed by EPCOR and consultants. Based on
existing conditions, the QWP Project description and mitigation proposed, the author’s conclusion is that
The Quality Wind Project is not expected to result in any significant biophysical or social, economic,
heritage and health impacts. A summary of residual impacts is included in Tables 9-1 and 9-2.
The final decision on impacts will be determined by the BC Ministry of Environment and BC Ministry of
Energy, Mines and Petroleum Resources and reflected in a decision to issue an Environmental
Assessment Certificate for QWP.
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QWP Residual Biophysical Impacts
VEC

Atmospheric
Conditions

Geology and
Palaeontology

Water
Resources
Surface
Water Quality

Potential Impact

Extent

Magnitude

Duration

Reversibility

Probability

Ecological
Context

Significance

Fugitive dust and
GHG emissions
from vehicle use

Project
Footprint

No air pollution
resulting from
energy creation
during operations

Global

Slope instability

LSA

Low

Short

Yes

Low

Developed

Minimal
(insignificant)

Surface soil
erosion

LSA

Low

Short

Yes

Moderate

Developed

Minimal
(insignificant)

Soil contamination
from accidental
spills

LSA

Low

Moderate

Yes

Low

Developed

Minimal
(insignificant)

Disturbance to
palaeontolological
resources

Project
footprint

Low

Short

No

Low

Developed

Minimal
(insignificant)

Changes to
surface water flow

LSA

Negligible

Long

Yes

Moderate

Developed

Minimal
(insignificant)

Modifications to
watercourse
channels at
crossing upgrades

LSA

Negligible

Long

Yes

Low

Developed

Minimal
(insignificant)

Surface water
quality
degradation –
sedimentation

LSA

Low

Short

Yes

High

Developed

Low
(insignificant)

Negligible

Moderate

Yes

High

Developed

Minimal
(insignificant)

Positive
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Component

Magnitude

Duration

Reversibility

Probability

Ecological
Context

Potential Impact

Surface
Water Quality

Surface water
quality
degradation – from
accidental spills

LSA

Low

Moderate

Yes

Low

Developed

Minimal
(insignificant)

Changes to
recharge,
groundwater level
or flow

LSA

Negligible

Long

Yes

Low

Developed

Minimal
(insignificant)

Groundwater
quality
degradation

LSA

Negligible

Moderate

Yes

Low

Developed

Minimal
(insignificant)

Surface water
quality impacts on
fish

LSA

Negligible

Short

Yes

Low

Developed

Minimal
(insignificant)

Loss of or
disturbance to
instream habitat

Footprint

Negligible

Not
expected

Yes

Low

Developed

No residual
impact
expected

Loss of or
disturbance to
riparian habitat

Footprint

Low

Long

Yes

High

Developed

Low
(insignificant)

Impacts to fish
passage

Footprint

Negligible

Short

Yes

Low

Developed

Minimal
(insignificant)

Accidental
mortalities

LSA

Negligible

Short

Yes

Low

Developed

Minimal
(insignificant)

Salmonids
(impacts to
right are on
all fish
species)

Extent
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VEC

Water
Resources

Fish and Fish
Habitat
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VEC

At-risk
Plants

Ecosystems

At-risk Plant
Communities

Old Forests

Potential Impact
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Duration

Reversibility

Probability

Ecological
Context

Significance

General
vegetation
ecosystem loss/
disturbance

Footprint

Negligible

Long

Change

High

Developed

Minimal
(insignificant)

Introduction of
exotic species
impact on general
vegetation

LSA

Negligible

Long

Change

Low

Developed

Minimal
(insignificant)

Habitat loss/
disturbance

LSA

Negligible

Long

Change

Low

Developed

Minimal
(insignificant)

Introduction of
exotic species

LSA

Negligible

Long

Change

Low

Developed

Minimal
(insignificant)

Habitat loss/
disturbance

LSA

Low

Long

Change / No

High

Developed

Low
(insignificant)

Introduction of
exotic species

LSA

Low

Long

Change / No

High

Developed

Low
(insignificant)

Habitat loss/
disturbance

LSA

Low

Long

Change / No

High

Developed

Low
(insignificant)

Introduction of
exotic species

LSA

Low

Long

Change / No

High

Developed

Low
(insignificant)

Habitat loss/
disturbance

LSA

Negligible

Long

Change / No

Low

Well developed

No residual
impact
expected

Introduction of
exotic species

LSA

Low

Long

Change / No

Low

Well developed

No residual
impact
expected

Wetlands
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VEC

Caribou

Terrestrial
Mammals,
Amphibians
and Reptiles

Deer

Moose

Potential Impact
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Duration

Reversibility

Probability

Ecological
Context

Significance

Habitat loss/
disturbance

Footprint

Negligible

Long

Change

Low

Developed

Minimal
(insignificant)

Fragmentation

LSA

Negligible

Long

Change

Low

Developed

No residual
impact

Sensory
disturbance
(construction)

Footprint

Negligible

Short

Yes

Low

Developed

Minimal
(insignificant)

Mortality
(operations)

LSA

Negligible

Long

No

Low

Developed

No residual
impact

Sensory
disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Habitat loss/
disturbance

Footprint

Low

Long

Change

Moderate

Developed

Minimal
(insignificant)

Fragmentation

LSA

Negligible

Long

Change

Low

Developed

No residual
impact

Sensory
disturbance
(construction)

LSA

Low-Mod.

Short

Yes

Moderate

Developed

Low
(insignificant)

Sensory
disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Habitat loss/
disturbance

Footprint

Low

Long

Change

Moderate

Developed

Low
(insignificant)

Fragmentation

LSA

Negligible

Long

Change

Low

Developed

No residual
impact

Sensory
disturbance
(construction)

LSA

Low-Mod.

Short

Yes

Moderate

Developed

Low
(insignificant)

Sensory
disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)
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VEC

Elk

Fisher

Terrestrial
Mammals,
Amphibians
and Reptiles
Wolverine

Grizzly Bear

Western toad

Potential Impact
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Duration

Reversibility

Probability

Ecological
Context

Significance

Habitat loss/
disturbance

Footprint

Neglible

Long

Change

Low

Developed

Minimal
(insignificant)

Fragmentation

LSA

Negligible

Long

Change

Low

Developed

No residual
impact

Sensory
disturbance
(construction)

LSA

Low-Mod.

Short

Yes

Moderate

Developed

Low
(insignificant)
Low
(insignificant)

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Habitat loss/
disturbance

Footprint

Low

Long

Change

Low

Developed

Minimal
(insignificant)

Fragmentation

LSA

Negligible

Long

Change

Low

Developed

No residual
impact

Sensory
Disturbance
(construction)

LSA

Low-Mod.

Short

Yes

Low

Developed

No residual
impact

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Habitat loss/
disturbance

Footprint

Negligible

Long

Change

Low

Developed

No residual
impact

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Habitat loss/
disturbance

Footprint

Negligible

Long

Change

Low

Developed

Minimal
(insignificant)

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)

Habitat loss/
disturbance

Footprint

Low

Short

Change

Low

Developed

Low
(insignificant)

Sensory
Disturbance
(operations)

LSA

Low

Long

Yes

Low- Mod.

Developed

Low
(insignificant)
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Birds and Bats

VEC

Migrating
Birds,
Migrating
Raptors,
Breeding
Birds

Migratory
Bats
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Duration

Reversibility

Probability

Ecological
Context

Significance

Habitat loss/
disturbance

Local

Low

Medium

No

Medium

Developed

Low
(insignificant)

Habitat
fragmentation

Local

None

Medium

No

Medium

Developed

Minimal
(insignificant)

Sensory
disturbance

Local

Low

Short

Yes

Medium

Developed

Minimal
(insignificant)

Attraction to lights

Local

Low

Long

Yes

Low

Developed

No residual
impact
expected

Bird collisions
(turbines)

Local

Low

Long

Yes

High

Developed

Low
(insignificant)

Bird collisions
(trans. line)

Local

Low

Long

Yes

Medium

Developed

Minimal – low
(insignificant)

Habitat loss/
disturbance and
fragmentation
(bats)

Local

Low

Medium

No

Medium

Developed

Low
(insignificant)

Bat mortality

Local

Low –
Moderate

Long

Yes

Medium

Developed

Low-Moderate
(insignificant)
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QWP Residual Social, Economic, Heritage and Health Impacts
VSC

Communities
and Services

Radiocommunc
iation

Potential Impact

Extent

Magnitude

Duration

Reversibility

Probability

Social
Context

Increase demands on
temporary
accommodation (for
out-of-area workers)

LSA

Low

Medium

Yes

Moderate

Developed

Low
(insignificant)

Increase demands on
emergency medical
and fire protection
services

RSA

Low

Medium

Yes

Low

Developed

Low
(insignificant)

Interruption of
services (power,
water…)

LSA

Negligible

Not
expected

Yes

Low

Developed

No residual
impact
expected

Interference with
radiocommunication
systems

RSA

Negligible

Not
expected

Yes

Low

Developed

No residual
impact
expected
No adverse
impact
expected;
Economic
benefits

Socio-economic
considerations
First Nations’
and Aboriginal
Communities’
Traditional
Land Use

TU and
TEK sites

Significance

Loss of traditional
use or traditional
ecological knowledge
sites

Footprint

Low

Long

Change, if
decommissioned

High

Developed

Low
(insignificant)
TBD by FNs

Decrease in value of
hunting, trapping and
plant gathering

LSA

Low

Long

Change, if
decommissioned

Moderate

Developed

Low
(insignificant)
TBD by FNs

Environmental Assessment Application
Quality Wind Project

Component

VSC

Transportation

Land
Designation
and Use,
Natural
Resource Use

Economics

Visual
Resources

trapping,
hunting
and
guide
outfitting

Potential Impact
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Duration

Reversibility

Probability

Social
Context

Significance

Increased road traffic
and delays

RSA

Low

Medium

Yes

High

Developed

Low
(insignificant)

Obstruction hazards
to air traffic

Footprint

Low

Long

Yes

Low

Developed

Minimal
(insignificant)

Impediments to
navigation by boat

Footprint

Negligible

Long

Yes

Low

Pristine to
Developed

No residual
impact
expected

Removal of land from
current land use

Footprint

Low

Long

Yes

Moderate

Developed

Low
(insignificant)

Changes to access

Footprint

Low

Short

Yes

Low

Developed

Minimal
(insignificant)

Disruption to
trapping, hunting and
guide outfitting
activities

Footprint

Low

Short

Yes

Low

Developed

Minimal
(insignificant)

Disruption to
recreational activities

Footprint

Low

Short

Yes

Moderate

Well developed

Low
(insignificant)

Employment and
spin-offs

RSA

Low

Long

n/a

High

n/a

Benefit

Business of land
tenure holders

LSA

Low

Long

yes

Low

Developed

Low
(insignificant)

Visual Impacts of
ground disturbance
on VSUs

Local

Moderate

Long

Yes

High

developed

Low
(insignificant)

Visual Impact of
WTGs on Residents
and Recreational
Users

RSA

Moderate

Long

Yes

High

developed

Low
(insignificant)
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Component

VSC

Acoustics

Human Health
and Safety

Archaeological
and Heritage
Resources

Archaeol
ogical
sites

Potential Impact
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Duration

Reversibility

Probability

Social
Context

Significance

Disturbance to
persons in the vicinity
and the public
(construction and
decommissioning)

LSA

Low

Short

Yes

High

Developed

Minimal
(insignificant)

Disturbance to
residences and
institutions
(operation)

LSA

Negligible

Long

Yes

High

Developed

No residual
impact
expected

Changes to air quality

LSA

Negligible

Moderate

Yes

High

Developed

Minimal
(insignificant)

Noise

LSA

Low

Moderate

Yes

High

Developed

Minimal
(insignificant)

Health impacts to
country foods

Footprint

not expected

not expected

Yes

Low

Developed

No residual
impact
expected

Accidents during
construction,
operation, and
decommissioning/
refurbishment

LSA

Moderate

Short

Yes (source of
accident)

Low

Developed

Low
(insignificant)

Ice shedding

Footprint

Low

Short
(seasonal)

Yes

Low

Developed

Minimal
(insignificant)

Disturbance of site
GhRf-5

Overlap
with
Footprint

Negligible

Permanent

No

Low

Developed

Minimal
(insignificant)

Disturbance of
archaeological site
found during
construction

Footprint

Low

Permanent

No

Low

Developed

Minimal
(insignificant)
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